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Big Data Processing and Monitoring System based on Vehicle
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Abstract As the Industrial Revolution progressed, Big Data technologies were used to develop a system
that instantly identified the consequences of older vehicles using mobile devices. First, data from the
vehicle was collected using the OBD2 sensor, and the data collected was stored in the raspberry pie,
giving it the same situation that the raspberry pie was driving. In the event that vehicle data is generated,
the data is collected in real time, stored in multiple nodes, and visualized and printed based on the
processed, refined, processed and processed data. We can use Big Data in this process and quickly

process vehicle data to identify it effectively through mobile devices.
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g - 2 B AR RS AR T AIRES ] A ouAE {l, 2akd of Aol dE o]88ke] A
o= ol H3xE T Aotk Holl Akl AREE o AARMAR] AHE BUBEE 5 ALES TEehs
T B AR Ao e e D HEYAE T Aolth
A2 dEAgste] AA) A28 Aofska ek ol Al Al Holel 0BDZ MM E olg3te] csv F49)
of AAEo] AHghs B HlolEEo] = Aol AHl dlolHE ARdel S sk, e A dlolH =
5 YEh= ARSelth b A F23 o] o "] gk=mlejutol & o] &ato] AAl AFsabrt T o Hlo]
olHES FEt] U B ARES AT AS HE dAse A HolHE TAAAZ
e ohet 718 Aok vEA Apke] Agu)aset
EE AEAR Gt o} ANk ARgAFE ] o]t & 1 gf=dEto] A Eloly Adms
T 9= mule] 77|18 B45te] ANE AT HE Table 1. Raspberry Pi vehicle data generation code
BYR F AT B ATE xaje] 1w Ay | e e M exends Thread |
A= 2] glolE 4-1< o8] mul o] Z7)F o)A public static void main(String args[]1){
& Fgato] AA| Ao volHE =1 4= A =AU FileReader fileread = null:

(5-7] FileWriter filewrite = null ;
o BufferedReader bufferread = null

BufferedWriter bufferwrite = null

try{
Xé E_.:ﬂl—g] }\]v/_\‘l%] fileread = new
FileReader("C:\\cardata.csv");
¥ AT AAAEAQATLIA 20073 A, iufferread = new
~ BufferedReader (fileread);
ke AR A Ak} 7Y Aol gle B B,
BIA] o] A3} B 12 AZAAS FI=F A X filewrite = new
A S Akl 2 1S A o 7HE AUA FileWriter ("C:\\cardata.txt", true);
7} =t dste] Ao RE o= ARE 80 bufferwrite = new
B _ _ BufferedWriter(filewrite);
= A FoRM e FHE &olatAl didsta, String ;
oz z}o] 7 &l OF#] Q%] AA| A AL
ARe] xRl wmet b, ‘]I‘L’ wIonn while((s=bufferread.readLine())!=null){
AL FElks 7)< ik AL LTS =EA17]7] bufferwrite.write(s);

_ o sleep(1000);
9] A7} $USA OBD-11 EEE A} shOi

bufferwrite.newLine(); }
T }catch(Exception e){
e.printStackTrace();

ANE ANOR FHF 7 $4E Au VDMS
A o] 1553 438 Ang ol 4aj] okl il
if(buff d !'= null) try{
A%, AAAG, A8 A% ol £0A 4T B 4 e
1w, odn], CO2 M-S AAkske] SRt Al AJZA o bufferread.close(); }catch(IOException e){}
= = bl - if(fileread !'= nulDtry{
2 BASED B ATE Aasel B 59 AEIAE fleread closeO)
N = - e . }eatch(IOException e){}
23 An] Fo vlolHE n|2] FHIE Al dE if(bufferwrite 1=
3L 1 HolE 5 Twkow AARE T AgAA | atferurite close(:
ufferwrite.close();
ANAAH ez WelFe 715S st Hdes

}catch(IOException e){ }

if(filewrite !'= null)
try{
filewrite.close();
V. %% }eatch(IOException
e
}
B ieRe) BAS wdolEe] BRSNS BE | )

|
slo] Ajae] HlolBE AAREeR Hehs AXGE |
Aolth, THE Aawe Fal kel AfAe
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Fig. 1. Process of data collection using Flume

% 12 2Fe] dlo|E7t ghzul|g] gholol A A
, TAE o] & NameNodeol] #7d3t7] A4g+ 774
EE3 Ao gzuE] oo WA E 2o H
tlolEl o] vlolHy TR AREEE Flumes A

NameNode 2} 4131 NameNodeol| A A%
A2 HolelE A3, Flumes AH8-3) B8t
AL Step 10 gp=wglsto] EE, Step 2
NameNode E& F 7HA =2 FA %)

ot K

jQ‘O'LJEFt:

fr oo o 7

Step 1: E=H|E o] BE
21e] HlolgE HAAE 5= 9l
olell Flumes X3k ¥ Flumes

gl conf HLS Z7o w=

S DEETEE
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Table 2. Flume setup command for a raspberry pi

cardata0l.sources = execGenSrc
cardata0l.channels = memoryChannel
cardata0l.sinks = avroSink

# Sources
cardata0l.sources.execGenSrc.type = exec
cardata0l.sources.execGenSrc.command =
tail -F /home/risingsunz/Downloads/cardata.txt
cardata0l.sources.execGenSrc.batchSize = 10
cardata0l.sources.execGenSrc.channels =
memoryChannel

# Channels
cardata0l.channels.memoryChannel.type = memory

cardata0l.channels.memoryChannel.capacity = 100000
cardata0l.channels.memoryChannel.transactionCapacity =
10000

# Sinks

cardata0l.sinks.avroSink.type = avro
cardata0l.sinks.avroSink.hostname = 192.168.109.101
cardata0l.sinks.avroSink.port = 33333
cardata01.sinks.avroSink.batch—size = 1000
cardata0l.sinks.avroSink.channel = memoryChannel

¥ 2% gr=dlg kool A Flumes A 3sl7] 98] %
233+ car.conf doltl. WA Flume Source, Channel,
Sinke] YHAIZ A= o] AN Sourcel= €]F-o

A OIIES Qe Fiow 7h7te) gz stold]
A A delels delelsh wAE uf vht gole]

7} X Aol F7E 7] wjiel] xFeke] dHo|E7t A
El= 422 /home/risingsunz/Downloads/data
IxtE =29 taill BHE Fste] kL g
Sourceol] Agst o|HIES] 97]E 1002 AA33T
Channel2 o|HIES A= AH35le] Sinkz® Agah=
S s A2 wEa 3145 wE 2 A3
o} dlolE o] AEadel A oy sde] A7 As o
7] $J8te] olMlE 7] 1000007} 2 #]48ka EW )
Aol A71E= 1000070 = A5 npx]eto &2 Sinks
= OHEE 9F =2 FE3l= B2 E NameNodeZ
d NameNode2] IPF4:%]
192.168.109.1013} 4 2]9] Port 54 33333 3k ¥
o] W& 4= gl o|HES = 1000712 A JekiTh

AEEE Bite]7] Agurs

X 3. g=uEl 9ol 9] Flume 23]
Table 3. Run Flume on RaspBerry Pi

bin/flume—ng agent -c conf/ ——conf—file conf/car.conf —
name cardata0l - Dflume.root.logger=INFO,consol

¥ 3% X 294 Flumes A33t7] S 43 3t
Aol 49 tHE" $AeA car.confE A &3}t
NameNode® A%a)] F= Halojo|t},

4. NameNode ¢] Flume A% & o]
able 4. NameNode Flume Setup Command

T

carmaster0Ol.sources = avroGenSrc

carmaster0Ol.channels = memoryChannel

carmaster0l.sinks = HDFS

#source

carmaster0Ol.sources.avroGenSrc.type = avro
carmaster0Ol.sources.avroGenSrc. bind = 192.168.109.101
carma‘sterOl sources. avroGenﬂrc channels = memoryChannel
#channel
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carmaster(Q1.channels.memoryChannel.type = memory
carmaster(Q1.channels.memoryChannel.capacity = 100000
#sink

carmaster01.sinks.HDFS.type = HDFS
carmaster01.sinks.HDFS.hdfs.path = hdfs://master:9000/sensor
carmaster01.sinks.HDFS.hdfs.fileType = DataStream
carmaster01.sinks. HDFS.hdfs.writeFormat = text
carmaster01.sinks. HDFS.hdfs.batchSize = 1000
carmaster01.sinks. HDFS.hdfs.rollSize = 0
carmaster01.sinks. HDFS.hdfs.rollCount = 10000
carmaster01.sinks. HDFS.hdfs.rolllnterval = 1800
carmaster01.sinks.HDFS.hdfs.useLocal TimeStamp = true
carmaster(01.sinks.HDFS.channel = memoryChannel

¥ 4= NameNodeol 4] FlumeS AFE317] €8] =+

HlE2  J#EE3Arh Sinke
NameNodeol| Al 447438171 98] HDFSZ types A
A3 FA gdo] A HAE AAs] FUh
HDFSUWlol| ol Al == o] o] ] A2 Text,
oJHlES=S] Agh2 10007, FY-& Ure 7152 30
o2 AAsn.

¥ 5. NameNode 2] Flume 43}
Table 5. Run Flume on NameNode

bin/flume—ng agent —c¢ conf/ ——conf—file conf/master.conf —
name carmaster0l — Dflume.root.logger=INFO,consol

¥ 5 NameNodeol 4] FlumeS A 33l7] ¢ &
4ol A A3t master.confu}d o] AAE AH¢] HHEEL]
oA Flumes A 3ate] F4F 4174 A|~"1¢1 HDFSU=
2t HolHE Az R FabAA sk ol

F0_- ara,apache. flune,sink.hdfs.Bucketiriter.open(Bucketilriter.java:261)] C
reating hdfs: //master:9600/sensor/FluneData. 1531811653682, tmp

2018-07-17 16:16:13,840 (hdfs-HOFS-roll-timer-8) [INFO - org.apache.flume.s
ink.hdfs.Bucketiriter.close(Buckethriter. java:489)] Closing hdfs://master:9
000/sensor /FluneData, 1531811653682, tp

2018-67-17 16:16:13,840 (hdfs-HDFS-call-runner-4) [INFO - org.apache. flune.

sink.hdfs.Buckethriters3.call(Buckethriter.java:339)] Close tries increment
ed

2018-67-17 16:16:13,861 (hdfs-HDFS-call-runner-5) [INFO - orq.apache. flume.
sink.hdfs.Buckethriterss.call(Buckethriter. java:669)] Renaning hdfs://maste
r:9000/sensor /FluneData. 1531811653682. tmp to hdfs://master:9606/sensor /Flun
eData 1531811653662

% 2. Flumes &3+ Eﬂ ole AF 74
Fig. 2. Process of storing data through Flume
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tlolE 7t = AS 1% 4= ot Creating ©HA|
ol A= dlolE7} R E = BAgellA] A= dx sk =
tmp S AAEIL Flume?] o|HIE Ao ubA o
olHe o] =W Closing 9AE AHA
Renaming GAIONA] .tmp 3P o] obd 3 3elA] X7
3k Bl text® dHloEl7} AZE

hadoop@hadoop-name:~$ hadoop fs -1s [sensor
18/07/17 16:19:02 WARN util.NativeCodeloader: Unable to load native-hadoop
Library for your platform... using builtin-java classes where applicable
Found 3 items
“rW-r--r-- 3 hadoop supergroup
ata. 1531811529648

-r--r-- 3 hadoop supergroup

.1531811653682

-3 hadoop supergroup

ata.1531811780038

a¥ 3. A A% dlelE gl
Fig. 3. Verifying Distributed Saved Data

2464 2018-07-17 16:14 [sensor[FlumeD

4704 2018-07-17 16:16 /sensor/FluneD

1608 2018-87-17 16:18 [sensor /FlumeD

a8 7ellME &= HlolE7E R E o] A | A
< golg 4= 9l o1, NameNode 3h5

9] vl& o} /sensor o Ho|E7} +HE AL &
A% £ 9

3 6. B4 AGE vy

Table 6. Distributed stored data

Horizo

ntal
Longit |Latitud| GPS |Dilutio|Altitud|Bearin 6| 6| 6
ude e |Speed| n of e g

Precisi

on

127.12)36.641 0 3 139 0 |—-1.76| 7.03 | 7.98

2984 130243

15;812 i%?fi 0 3 139 0 —3.21| 6.61 | 7.98
15;812 i%?f; 0 3 139 0 —4.15| 6.44 | 5.06
15;812 2%2651111 0 3 139 0 —-1.32| 7.17 | 8.65
15;812 S‘?Oiil 0 3 139 0 215 | 7.09 | 3.21
el o s e | o |21 | son | 7

127.12]36.641
29835130131
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¥ 62 3" 2 "HolHE hadoop —fs cat
/sensor/+ = E1e ¥ °]U1r TR E AFHely
= GPS Time, Y%=, A%, 2k = 5271x9] 4
HOo = o]Fojx glom, AAIKEe R R E = A o]
He A ZaA2 dAE AR ohdgt dlo]| FolA]
oJn gl&= dlofE], gk vlo|Huhs AHEate] A3}
GAE AT Blol

F_&

% 7. HloJE] A& 9% Pig 2AHE A3
Table 7. Running a Pig Script to Process Data

cardata = LOAD '/sensor/*' USING PigStorage(',");
RisingSunZ = FOREACH cardata GENERATE

$1 AS time:chararray,
$4 AS spped:double,
$35 AS fuel:double,
$53 AS distance:double;

STORE RisingSunZ INTO '/resultl;

¥ 7L Pig 2T 9YER, o]
Aot} xpFdolEl 52702] A-oll A 2
AHeE 19, 49, 359 539 AHS 3=
33},

FAE dolE g sk
eJsjo] Azt
%

Sl Zol o

™2 g

¥ 8. Hive AFES 918 HolE A4 2 Ay
Table 8. Creating and processing tables for Hive use

create table car (
time string,
speed double,
fuel double,
distance double)

ROW FORMAT DELIMITED

FIELDS TERMINATED By "\t'

LOCATION '/resultl’;

INSERT OVERWRITE DIRECTORY '/result2'
select (distance/fuel)/3.7 from car

drop table car;

3£ 8 A= HiveQLS ©]-&3k¢ HDFS9| /resultl
HHEeel] A7 dolE s ) wel 2 fadete] =l

t}. o] % create table™ H o] & AF&3}e] & 994 Pig
E O]“‘lﬁ}"q =9 A7 duke A5 ol 9k o]
55 A o] 53 AHFA dnlE ARk
3l Agle} AR AT ZS AN ARES o]-&3)e] Ak

3t result2el A sl

¥ 9. HDFSWY /result20] A3d ZAzud gl
Table 9. Check the results file stored in HDFS /result2

1 15.41244369 39.43 43.32
2 15.41244369 39.43 43.32
3 15.41807432 41.5 43.32
4 15.41807432 41.5 43.32
5 15.41807432 43.3 43.32
6 15.34518975 43.3 43.32
7 15.34518975 44.92 43.32
8 15.35219157 44.92 43.32
9 15.35219157 46.36 43.32
10 15.35779303 46.36 43.32
11 15.35779303 47.65 43.32
12 15.36479485 47.65 43.32
13 15.36479485 48.81 43.32
14 15.3703963 48.81 43.32
15 15.3703963 48.81 43.32
16 15.3703963 49.89 43.32
17 15.37879849 49.89 43.32
18 15.37879849 50.83 43.32
19 15.38439994 50.83 43.32
20 15.38439994 51.6 43.31

X MK BRE AH4deS ksstal HDFSY
Jresult? TR EZE F151H A7) gedo] AE AL
¥ 9914 &elg 4= it} hadoop —fs cat /result2/+
o] o] 85l 9dS FdojR HiveollH HEE A
A S} o] =4, M), FAEE, Angige] it

# A%} & 99} o] ZHE AL el

1 = T

re mo

(3

=1~
sk 4= 9l

i

[

10, ¥ A 4 23 9HE
Table 10. Repetitive Processing Shell Script

for((53)); do
pig car.pig
cd /home/hadoop/bigdata/hive/bin

hive —f ~/car.hive

done

Flume& AF&-A7) AA| ko & do]E 7} HDFES®l| A
=)7] Wizl dolEl7} A== tl= Piget Hiveo]
L AHAH 0 F o]Fojxof gt} wEbA] 3 1037 o]
Pig9} Hived] A2 ZRZMAE A AT HE] HHEES
ARgste] A&A 07 dlolHE AR RS T8It
AF7HA A GAE 7} gf=g]gboluie 5
S @l 7 =g ge] g izt 2k gk o) o 22
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Step 1. Web
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A8k HTMLE =S} CSSE o831 SH|o]#] Ul
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o
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FE, 92 AT PP 2423 4 T Aol 74 Fig 5. CAR1 Real-Time Graphs_2
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= SIS v selxals 2 selxvit 419 1) 63} 7& vhe 22l stel (CAR2)IA A4 )
M2 O A T ZEE el oR AE = gojg2 sute s ow A3l W83} o] b, A
gtef vhE dARE T vl = gl dlolAE A g Fesng A7 adEE Uehg 2ol
Ak,
1% 49} 5 2hz=Hl2]gto](CARD) A A== A wca
FololH S 7Eez Aeld b, du A%, FP&e
B AN 2P Z R UER R OR X5 dlo]E o] WA

SA7) HA YES 7L oty ghe e o® WEst U

el A,
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% 4. CAR1 AAIZF 282 _1 % 6. CAR2 AAZF a8~ _1
Fig. 4. CAR1 Real—Time Graphs_1 Fig. 6. CAR2 Real—Time Graphs_1
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Step 2: Mobile Application
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Fig. 7. CAR2 Real—Time Graphs_2 == =
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