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ABSTRACT

This project presents the design and development of big data systems for transportation data
analysis. It is a project that uses knowledge of Big Data to design a system to support the import of GPS
data of more than 400,000 records / minute for data storage and analysis. From the old system using data
storage using Relational Database and data analysis using Python which takes a long time to process.
And may not be able to support the data that is growing all the time in the future, we have developed
this system. To be able to store data efficiently and reduce the time for data analysis. There is also a

resource allocation, so that the system is durable to damage.
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1) Static Partition (SP) Columns: 1% DML/DDL 1Ag3904fUn1511119 Partition Hane

@

Aoauil NuaieTaod g laonss

2) Dynamic Partition (DP) Columns MNAINATULIADY Execute
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IVE

31] 2.13 Apache Hive

I.

2.4.7 Apache Oozie

3 I a {q Y v o o § o Y
Apache Oozie WuysmsnlFlumstadiaumsauiodan1snuaOUUe Apache Hadoop

gﬂ 2.14 Apache Oozie

2.4.8 Apache Spark
3| a 1 [ Jd o o 1
Apache Spark 115 s 1d1szuananuundamesd s udeyavuialugiinay
<3
599157

TR0 Apache Spark

1) 59950 API fivannanvainatenylldun Java, Scala, Python 1@ R. Spark

2) 5095UMINATIEHHATEYAIINUNAIToya IAVaBIa 191 Parquet, JSON, Hive
iag Cassandra

3) se95UMIAATIEHRAYoYara1e3 UL 1Y doyauUY Text files, CSV HAZA1319
RDBMS

I =1 P a o Y <
4) MsUszuranaves Spark L']_]‘LlLHJiJﬁflaUl‘VIll‘VIﬁ"lll"liﬂ:]tﬂiWS‘ViNaﬂﬂﬂfﬂﬂﬁﬁﬂﬁ')
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Spark’

3‘1] 2.15 Apache Spark

2.4.9 Spark Streaming

Spark Streaming 1Hud a3 U049 Spark API ifaelfansallszuranaasiudoyalsl

o 9 5 1 a
ﬁ1lﬂiﬂﬂillellu'lﬂulﬂ, ﬂ?1ﬂli?gﬂllﬁ$ﬂﬂﬂu@ﬂﬂﬂﬂﬂWﬂ‘WﬁWI

Spark
Streaming

31] 2.16 Spark Streaming

2.4.10 Hadoop YARN (Yet Another Resource Negotiator)
Hadoop YARN (Yet Another Resource Negotiator) L’idJ U Framework 7 Glélsf} ANITAVIIUN
1NATYU (Job scheduling) HAZUTH15IANITNTNOINTA1N ) (Resource Manager) UU52 UV Hadoop

cluster

3‘1] 2.17 Hadoop YARN (Yet Another Resource Negotiator)
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2.5 Power BI

Power BI fia Tdsunsuiilddmsumsdszuanatdoyasmauun q Wedlugdunuves
inrsemans e lfausas ez ise Temilumagsaene 1d) Tasmsiaumdn q ves
Tdsunsu Power BI Ao mathgiudeyavinalng widenTes uazihnishassilugduuuves
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m3numMslsunlasy wsenaamaluzluuuvesnsn viensiu

31 2.18 Power BI
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3.1 MSIAN38N Server

IS ) U ' A Y 9 9
lﬂuﬂ]u@]@‘lJﬂ'ﬁ’)'l\ulwuﬁ'JUQ'N “']GIJ’EN'in‘]JLWE]GlWWSEJiJSl%ﬂu

3.1.1 519aZ18AUB Server 11 Cluster N1%

[

& 9 = Y ° @ 1 A 2 2
“luTﬂstu“lsn Cluster N1/52N0UAIY Server 11U 5 917 LAAE Server N518AZ1DIAAI

A1519 3. 1 HAAII18AZIDEA Spec YOI Server NF 11 Cluster

IP Address Hostname oS CPU RAM Disk
172.16.20.85 Nmtic-1 Ubuntu 8 cores 16 GB 992 GB
14.04.6 LTS
172.16.20.86 Nmtic-2 Ubuntu 8 cores 16 GB 2TB
14.04.6 LTS
172.16.20.87 Nmtic-3 Ubuntu 8 cores 16 GB 2TB
14.04.6 LTS
172.16.20.88 Nmtic-4 Ubuntu 8 cores 16 GB 2TB
14.04.6 LTS
172.16.20.89 Nmtic-5 Ubuntu 8 cores 16 GB 2TB
14.04.6 LTS
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A A Aqy o Yo v
3.1.2 in3eadenBazmsmviuaununldinuuaas Host 14 Cluster

2 A ) P o o
TumseonuuuszuvvedInssnuilaenlginanosuves Hadoop Tumstamsny

9 A
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mayamﬂu Big Data %QllﬂiJﬂ'lial"lﬂ,ﬂiﬂiﬂJﬂﬁN ] ANU
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O
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03 s
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- Locs10km = w’ IVE
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Coordination ix

Cluster Resource Management

31 3.1 n509ki0n13 9 veaHadoopTIFlHInTIIY

[

9 A A 1 1 dy
1031 3.1 sz ldnT e alie Tudaueg o agi
1) aauvesniud1doya 1Aun Spark streaming, Apache Flume 1182 Apache Kafka
[l v I 9 Yy .
2) @auvesmsdanutoya laun Hive 11taz HDFS Y09 Hadoop
1 9 Y 1 .
3) mmmmsﬂizmawam@ga 1&un Hive tag Apache Spark
1 9 9 1
4) @ruveIMsuanInadoya Iaiun Power BI
U 9 1
5) @3 Ul framework 1@un Hue
6) aamlszariay 1dun Zookeeper

7) dIUIAMINSNEIN5 Ialn Hadoop Yarn



A15149 3.2 1PazPIAUNINVDINAAT Host 114 Hadoop

Tool Nmtic-1 Nmtic-2 Nmtic-3 Nmtic-4 Nmtic-5
Cloudera | - Alert - - - -
Managemen | Publisher
t Service | - Event
Server
- Host
Monitor
- Reports
Manager
- Service
Monitor
HDFS S DataNode | DataNode | DataNode | - NameNode
-Secondary
NameNode
Flume = Agent Agent Agent Agent
Kafka 4 Kafka Kafka Kafka Kafka Broker
Broker Broker Broker
Spark2 - Gateway Gateway Gateway History Server
Hive -Hive Gateway Gateway Gateway Gateway
Metastore
Server
-HiveServer2
Oozie Oozie Server - - - -
Zookeeper Server Server Server Server Server
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YARN - NodeManag | NodeMan | NodeManag | - JobHistory
(MR2 er ager er Server
Included) - Resource
Manager
Hue - HueServer
- Load
Balancer

) @ { a 1 Y g
’ﬁTVii‘LIGHiNﬁ 3.2 95 V18UNUINUDY Host G]N‘"]]lﬂ @Nﬁ

[

. M 9 o 1 @ A A Y A Y
1) Nmtic-1 Zﬂzulu”lﬂvmmﬁlufmmmﬂ Hadoop ﬁflﬂ“']ﬂ@llﬁu’]“ﬂﬂluﬂﬁliﬂLlaﬂ@lﬂ'ﬁ

2)

3)

[ o o A Y a g’/

AUNITNINIUVBY Cluster mﬁuqiu Hadoop l¥lumsaaas Cloudera Manager
= < v @ o 1 I .
Fa9211 uAI99n159Uan13M191U46194 1 Cluster Y93 Hadoop 111 Hive

< A g Y ° [ 3
Metastore Server #ati)y HueServer MiJUn11 UT #14115U90015 Hive

. A Y Ag ° ¥ A g 2
Nmtic-5 U111 Namenode 199 Hadoop N1 UINNY meta data INHUAUD
A A v y
139N MATP9 U cluster 1917]4 JobHistory Server tiag ResourceManager Y04
A E) @ 12 4
Yarn 1ol 5 Tuauqunswensagmstnn13a1u 11 Datanode 11 Cluster 499
Hadoop

A g 9

Nmitic-2, Nmtic-3, Nmtic-4 141117111 Datanode 11 Hadoop vimiiiiguanis

@
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3.2 MWIINMINNUVDITZ U

k4
Tuauveamsnauluszuurdngansasaaamunnlaaail

I 5
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Gps_log - Spark’ | s
‘ et Streaming Sp Q| K
i Time Dot Prcessiog. + )
: ; %?v: .
Real Time Data Pipeline : % ‘ "
o | IVE | = Power BI
- | -

Oracle ———f——
Database ! L/
Source Data Ingestion Data Storage Data Processing Data Visualization

31] 3.2 System Diagram

:91} Yy Y = v o 9 aa o A
IﬂiﬂfﬂiullﬂZJﬂ’NiJ@]’ENfﬂi“]/l%Zﬁ]ﬂ“Vl1ﬂ"li‘]J3Sill’mNﬁﬂl@y‘aﬁﬂﬂﬂﬁﬂﬁgﬂWWﬂVINﬂﬁ%iﬁli
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[ = 9 1 = dy ] 1 1
Tnajuaziimsdsdoyasgaasanar ¥alussuvuesInsemsiinusesniu 4 gou
1) @auvesmsthudiioya (Data Ingestion)
U v 3 9
2) @IUANUUDIYA (Data Storage)
3) dauilszuranadoya (Data Processing)

4) EunaAINatoya (Data Visualization)

@

o A 9 a0 X
Iﬂﬂﬂqjlﬂ']\i']uul@qmuu JU

3.2.1 @auveamsHudYoya (Data Ingestion)

v
Y

FrFUMIINNUITIVoNaNAT VU UAIFINTUTVLIALTENIY 400,000 Record/Afi LAy

U

¥ v A

mssudeyatiudeslimsoenuuuiiesossudoyanlvmaluguazilszdniamlunssesy
@ 1 X ' 4 o
WA Real Time Tugd 3.2 imssudoyavinuvasdaldun T0d gps log Tagldnisiiau
9
5IUNUUDI Apache Flume 1182 Apache Kafka 114 1umssossudoya 91n1iuls Spark Straming 11

nmsudasdeyan I8 IntzUuuuivanz i liiuasly Hive uaz HDFS
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%3

3.2.2. @IudRUTYA (Data Storage)

A [ . < ] . = . Eo < 9 Y
aYaNgNaINIMVY Real Time 3z gninuoglu Hive ¥4 Hive HuvztAudoyalilu

e

{ < J { o ]
Metastore DB a2 @319 Directory i lWddoyaveq Table 12171 1511914H I HDFS U9

Hadoop

3.2.3. mauilszadawatona (Data Processing)

Y '
Tuduiiezihdoyann Hive ulszuana Taeld Apache Spark o

9
v

AaAa o o 1 4 1 1
1) aaanuIuInsud luusdazlsznnuesd 2018-2019 o 1nitunlunaaziliui

o d A 49{ A 1 )
%']1!’]1!3ﬂﬂu¢‘lllﬂﬁ$ﬂ5$LﬂﬂlWMﬂluﬁﬁﬂﬁﬂﬁﬁ@ﬂNl’lﬁUN
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aa 3 1 o o A Aa < [
2) ﬁﬂ@]ﬂ’nmﬁﬁlm‘aﬂLm%%1u3uﬂ15ﬂﬁ$VI"INﬂﬂ’JTJJNﬂ(ﬁ]"lﬂﬂ’)']hlﬁ?)‘ll@\ﬁﬂﬁ@ﬂu

ee

=\

1 A = A Y 1 1 =
aoAo U LenMNs1elssansaeua 1 2018 -2019 e Iinsrwnluuaazduui
o o Aa a J A 49! A [l Y [
NUIUMINTLINAAANVAARINANUT LT UNITDanaIee1e 5Thaaz sa a1y
] < [ a
Taildanusam lslumadusauuiesouy
3) @0AMINTLINANUAANFI THINTINNY) LEAMUFUATO T191RD Y
~ A ) ' ' ~f 757 ° a
991 2018-2019 2019 e lns1uN IuupazduisIUIUATLINANURARIN
o o 1 A dy A 1 9 a
¥ 11NN IINU) vodsoudazilssian miuvurIeanaded1e lsthatazsaviia vy
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niimsnszihragaga shldaunsamumsaiuguindsznniula
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4) #0amMInTEIIANNAA (1AA1N5)) tenmuiun e linsuniiunlvu 1ms
o A I A di' Aaa o A < [ =
NIZMIHA(IINANTI)FIFA (HBINNNHUNNUNMINTZNAA(INANNIGI) I douTl
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ANNIABINIZINARIT A AN
3.2.4. @IUNTAINATOYA (Data Visualization)

o ~ 9 9o & Y 3 o 9y Ay 9
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time_stamp unit_id lat lon speed unit_type
2019-04-03 00:00:26 12300 " ~~~~~="""=="===~ 04376  16.66349 98.53426 0 8
2019-04-03 00:00:26 22000 10000  12.72466 101.1704 0 7
2019-04-03 00:00:20 25000 10000 15.45471 100.3845 0 8
2019-04-03 00:00:06 22000 0000  16.09773 102.2606 0 7
2019-04-03 00:00:23 22000 0000  13.10158 100.904 0 6
2019-04-03 00:00:26 22000 0000  14.58931 101.0793 0 7
2019-04-03 00:00:00 22000 0000 14.59066 101.075 0 7
2019-04-03 00:00:33 03900 106904  13.69463 100.6995 46 7
2019-04-03 00:00:16 26000 0000  16.77805' 101.2473 0
2019-04-03 00:00:08 22000 10000 14.79561  100.9102 0 8
2019-04-03 00:00:52 50006 1000 13.71246 101.4703 0 8
2019-04-03 00:00:35 06500 19018 18.7761 98.9904 0 3
2019-04-03 00:00:25 30009 «eeewsmmneeone- J000 15.78575 -100.0851 0 8
31 3.3 Maed1egavoa gps_log
= k4
M1514 3.3 Neazideavoyali gps_log
Y A ° a [} 1 =
E) ¥o Mosue | Usvian 49A1 FRGHIGIG
9
Toya
1| time stamp [ W21 | timestamp | DateTime | Au/A2a1v83%0d0ya dinne
YoIUOYA UTCISO | 3Uubunaimuunaggiu
(GPS Format UTC [ISO 8601]
Date/Time) CRRERR
2016-01-07T22:13:56.504Z
2 | unit id Wing@Y | Char 27) | @10AET | Ao Manelavdszsunses
IEEDR AMNeN | Tuiindoyansiaun1eues
d’ % [ v d‘ =)
1A304 27 /) somrualagnani 1-7 Ao
Juiin gps model id U
"ﬁj’é)i,l“ﬁﬂWi 0010001,0020002
AUN AN 8 -27 ABHNIBLAY
o d‘ =
V935D UszdunTeetiuiinnms
(GPS Unit AUNNVITONG IRUTNS
. a I 9o
Identifire) szuvaammsnugimua
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o Y a 9 9 Y
AIVLABDIUAY “0” V19NN 1N
AU 20 A7 1Y
(“00000000000345673232”)
1) UTHN A UnvgaY
. 7
vender id =1 Qﬂﬂi 21l
WA
gps_model id =
0010001 979819
o d’
Wievlszaunied
“000000LP-GPS-X2-
Y
0001 AIHUHVIBIAY
unit_id A®
0010001000000LP-

GPS-X2-0001

lat
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+/-
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AR IVBIT YD
o

Y | ! Y
ADNNIIANIALHIANTAININDIY

U

' A ° [ 1
AMNAdeY 5 Murduuees

v
HDY

lon

GRNERE

float

=

ANUYNABIVBITDIYA

9 1 A

ﬁﬂﬂﬂ1§ﬂ1ﬁ@ﬂaﬂ@ﬂﬁﬁm1ﬁjﬂﬁ

A a o T3
UANAUYY 5 @mmuuﬂu

9
BYNUDY

speed

<
AITULIY

tinyint

0 to 255
km/h

3 A [l I a
ﬂ'J'ISJLi’JSJWU’JEJUJH ﬂimllﬁ‘i

A% 139
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¥UAVDI

0

tinyint
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P
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5 =50UTINNEIUYANA
6 = 50u33Nn liszdmg
7= 5003300 lddszdmg

8 = 39UIINNAIULYAA

9= 30UTINNAIUYANA

3.4 mseenmImnauuazlassaivamdnenssuvesszuy

3.4.1 M300NBUUM 31 YoYa (Data Ingestion)
o 9 ¥ 9 o = = ' ' o 9
msoenuuuMsiuTIToyaludeemiledinuied uazanunuaen1s o9 UTYa
1 v 4
LU Real-time NHYFaun 14 Helulasearnuiilaiaenly Apache Flume ae Apache Kafka 31
o ' @ ] v 9 Y o Y o Yy
MUY He1nmssuteyalasld Apache Flume @1113011971U 1Y Memory Tavi1145ia1
Y v [
7091 lumsdenin aaulu Apache Kafka inaziimsvhaiuniEondn Partition Tagdoyahnldag T
< 1 1 . y KX v A o o A . 3 A Y
NUeNAINAIUA199 11 Partition Y89 Topic IMD9690N5M1dUUINT 0 Replication 1o 1o e
2 ) ¥ ay ] =y A . )

ANNITEHI8YDITDYA 1IN 1Y Spark Straming Tun15AsTRYyaNeE 11 Kafka Topic 11/1 Real Time

0 { ' § o v = f 1
nazihdeyaildwladlfogdlusdmuzauioi lsamnulu Hive doli Tasniwswvesns

o Y 9 Y v dy a9 A Al 9
eamm‘uﬂwﬁuuﬂnmeu‘,auﬁm"lﬂmgﬂ 3.4 (D) UBNIINU amagaauqwumu“lumﬂﬂumﬁ

1 o . ' yu/ <3 ' x I
Uszunanaiauiudoya gps log Favoyadiuidanueglu Oracle Database 13@031% sqoop Fuilu

I

A Y 9

{ o I i [
insosionlaiuindeyasin Database munn'131u Hive Aag1l 3.4 (1)

r= Sparki\ ¥k, # L:
=) : . Streaming | IVE

n)

Orecal l ! AN ; - “ ':> \
Database L L 1
—-HIVE
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31 3.4 m3tivdndeyavesszuLNUY
o 9 9 .
n) M3t 1deyalDY Real Time

%) M35 19190348910 Oracle Database

3.4.1.1 MI2INUVUNM ININUVIY Apache Flume

Flume.source Flume.Channel Flume.Sink
Zookeeper
Topic

v

r

3 - A \® | =

1 o

: Partition 3

qﬁl‘lj 3.5 MIVBNUVUNITMIIUVD Flume

A 1 [l g
91031 3.5 Gunsnld Flume TunisAsdoyasinuuasdioyaniTagr1u Channel iy
o_ o ] % o A g
Memory Y84 Flume Agent 9101 1iuad1ya lhdu'131u Kafka Topic #vimidrnilu Sink 19 Flume

Tun15¥1971U09 Flume Agent 1 2 92@09152nou 11/ Source Channel 1182 Sink HalaIUN13

[

4
ﬁ1ﬁuﬂﬂ1ﬁ1\1ﬂﬂl@\‘] Flume A3U

3.4.1.1.1 MIM¥UA Flume Source

#source

tierl.sources.spool.type = spooldir
tierl.sources.spool.channels = memoryChannel
tierl.sources.spool.spoolDir = /home/nmtic/gps
tierl.sources.spool.fileHeader = false
tierl.sources.spool.deletePolicy = immediate



31 3.6 MIMNHUAAIAIY 9 V04 Source 14 Flume

M99 3.4 HAASTIYAZIDIAMIMIHUAAIAG ] VDI Source 11 Flume

Property Name MIMUUAA MosuY
type spooldir e lAsdoyaiisiilu
Directory
d‘ o d‘
channels memoryChennell vodmls memoryChennel 7

(51RIMTIZAITOY AN

Ay

spoolDir /home/nmtic/data/gps-log path U813 Directory NUU93a

¢ 198 Flume 92411113911
Y

9 & o
VYN Directory YU

fileHeader False 115 12111 Header ¥04
9 9y
AT NVBYANINIY
deletePolicy immediate m3lay Tnldlu Directory

& A ' 9 <
UUIND Flume 2IUVDYALATY

3.4.1.1.2 MIM¥UA Flume Channel

ToRAV0IN13 1% Flume ADI5 18131509197 UY Memory 18 v 1¥in5y

9
v

9 =

< | A A ¥ A ' 4 Vo 1 A o o
PoyatinUETINIITOU 9 Tagiuil Memory dautiaz IdauuasIasimniv Ifmmuadia g

[

A g 2
Y04 Channel M1 Memory A4l

28



#channel

tierl.channels.memoryChannel.type = memory
tierl.channels.memoryChannel.capacity = 10000
tierl.channels.memoryChannel. transactionCapacity = 1000

31 3.7 MIMHUAAIAI 9 Y99 Channel 11 Flume

M99 3.5 51898z108AN3MHUAAIAIN Y99 Channel 11 Flume

Property Name MIMUUAA MoFLe

type memory fvuals Channels 7
<
il Memory U894

9
Flume Agent 1

Capacity 10000 Aemsnasalinled

U

134 Channel Ulﬁlgﬁfjﬂ

10000 A7

TransactionCapacity 1000 ) 511!’31!@ 3 AN
993a910 Source 1/

Sink #® 1 Transection

3.4.1.1.3 M3M¥UA Flume Sink
° = < .
gamezihdoyan lauunuaslu Kafka Topic waz1d Spark

Streaming 11@A39oyario1 li/as Hive ao ]

## Send to Kafka Broker on Hadoop Node

tierl.sinks.kl.channel = memoryChannel

tierl.sinks.kl.type = org.apache.flume.sink.kafka.KafkaSink

tierl.sinks.kl.batchSize = 600

tierl.sinks.kl.brokerlList = nmtic-2:9092,nmtic-3:9082, nmtic-4:9092, nmtic-5:8092

tierl.sinks.kl.topic = gps-nmtic

tierl.sinks.kl.zookeeperConnect = nmtic-1:2181,nmtic-2:2181, nmtic-3:2181, nmtic-4:2181, nmtic-5:2181/kafka

31 3.8 MIMNHUAAIAIG 9 Y04 Sink 11 Flume

29



M1319 3.6 91ADIANIMHUAAIA q Y89 Sink 11 Flume

Property Name MIMAUARN MosuY
channels memoryChannell yoauls
memoryChennel s
AoIMIvzSUtoyanIu
type org.apache.flume.sink kafka.KafkaSink fvua 19 flumetluyiia
3 Kafka 13]u Sink
batchSize 100 MUUAYUIAVDA
[l I
messages iy byte
# process 11 1 batch
brokerlist nmtic-2:9092, nmtic-3:9092,nmtic- Broker Mi5171HUAADY
. v ) A4 99
4:9092,nmtic-5:9092 #5719 Topic lunilfaly
91U 4 Broker
topic gps-nmtic FoUnd Topic 11 Kafka
zookeeperConnect | nmtic-1:2181,nmtic-2:2182,nmtic- (Hoa9ms 14 zookeeper
3:2181,nmtic-4:2181/kafka Tumsaruauanly
=2 9 o
Kafka 3391934011 UA
zookeeper @113 Kafka
9
Topic HuMe

30



3.4.1.2 MI2INUVUNM ININUVY Apache Kafka

31

dy 9 . A ) A 1 ' 1
1n59971% 1% Kafka Topic tWD303UUD3aN111910919Source 9119 Channel Tuugiag

Topic ¥94 Kafka 19 Broker 3142u 4 @1 Tagld Zookeeper w1518 1un15AIUAUNITHIIUVDS

Broker 114 KafkaTopic 28 f11ualf 11914 4 Partition itagi@ay Partition 1015814 U1

@111 Replicasion = 2

gps.nmtic

# /usr/bin/kafka-topics --create --zookeeper nmtic-1:2181,nmtic-2:2181,nmtic-

3:2181,nmtic-4:2181,nmtic-5:2181/kafka --replication-factor 2 --partitions 4 --topic

n)
Topic:gps.nmtic PartitionCount:4 ReplicationFactor:2 Configs:
Topic: gps.nmtic Partition: O Leader: 145 Replicas: 145,146 Isr: 145,146
Topic: gps.nmtic Partition: 1 Leader: 1l4é Eeplicas: 146,148 Isr: 146,146
Topic: gps.nmtic Partition: 2 Leader: 148 Replicas: 148,144 Isr: 144,148
Topic: gps.nmtic Partition: 3 Leader: 144 Replicas: 144,145 Isr: 144,145
V)

(None,
(None,
(None,
(None,
(None,
(None,
(None,
(None,
(None,
(None,

u'2018-05-09
u'2018-05-09
u'2018-05-09
u'2018-05-09
u'2018-05-09
u'2018-05-09
u'2018-05-09
u'2018-05-09
u'2018-05-09
u'2018-05-09

:10,002000200
130, 036000000
:16,002000200
:18,030000100
126,023000300
123,002000100
:24,030000100
:26,033000400
:27,033000400

03605,14.639235,58.6856116666667,0,3\r")
3179,13.121567,100.97355,0,6\r")
02241,16.2960733333333,102.791763333333,0,\r")
~494,13.6026805,100.7584187,0,\n")
1038,13.803313,100.156762,0,\r")
14476,14.1404466666667, 100.6178116€666€7,0,7\r")
_367,13.775459%,99.9335%67,0,7\x")
$239,12.04089,102.25795%7,0,3\r")
4290,13.790295,100.475807,0,3\xr")

128,03300040000wuusouwiuor229580,7.06058,100.378204,0,\1r")

f1)

51 3.9 m3a319 Topic lu Kafka

v
(2

) mdan 1 lumsadia Topic

- LAy
) 51901DYAVD Topic NAIN

i
A 1

f) Ale81ateyana191n Kafka Topic

U

144 Format Unicode
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3.4.1.3 M322NUUUMINNUVDS Spark streaming

Create Spark Job

Set Spark Context = 5 to
Receive Data every 5 second

Receive Data From
Kafka Topic

:

Transform data string to Array split by

h.

Transform data to RDD Format

If RDD Format

Create Dataframe

- Append into Hive Table

gﬂ 3.10 Flow chart m3miaiumaly Spark streaming

]
=1

[ I
lupouusndoyan 1d5U91n Kafka Topic 9215 ugadoya string Tugiluns format

o 9

' 9
unicode 1519980 9IMsnlasdoyan lduldoglugivos Amay mialas < mniuihidoyann
' X ' o w o I 1
ulasldeglugil RDD Fedeyalugiuuuves RDD Harudranlumsiiaiuaes Spark (Husd1a
A Y o v 9y I .. @ 1 A [~
Mo ann uvzhinmsuiadeyaoenily partition lildanas executor Y949 Spark 1BAIINITIAIT)
o ' <3| . o
Tumsiszuiana Tasisezihdeyauaas RDD wnai1uilu Dataframe W11 11) append aslumnsig

U943 Hive



spark

partition

RDD

Spark
Executor

Data

\4

createDataFrame(rdd, schema=
['time_stamp’, 'unit_id', 'lat’, 'lon’, 'speed’,
‘unit_type'])

gﬂ 3.11 mamaumely Spark streaming
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Append to hive table

+ + + + + + + +
| time stamp| unit id] lat] lon|speed|unit type| date]|
+ - + — + + + - + +
120168-05-09(00:14:17]041( 06...1 7.85424] 98.352573| 01 3
12018-05-09]00:14:20]033( 10. . 7.790705] 99.460045] 0l 3
12018-05-09|00:14:10]006( 00we. | 13.8072] 100.0564¢6] 01 7
120168-05-09(00:14:55|006( 00...1 14.601574 101.03972] 0j T
12018-05-09(00:14:20]033( 10..41 13.90492| 100.691223| ol
12018-05-09|00:14:38]006( 00...1 158.54464| 98.56943] 0l 7
120168-05-09(00:14:02|006( 00...1 13.7361| 100.76423| 01 7
12018-05-09|00:14:04|079¢ 83...117.393548333333332[102.79797166666667 | ol %
12018-05-09|00:14:38|006( 00...1 Bl 5 31 L] 99.9127¢6| 0l 7
12016-05-09(00:14:19]067( 00...1 10.53062| 99.2213] 0] 1
12018-05-09(00:14:181079( 83...1 12.831863166667| 101.2405575] 01
12018-05-09]00:14:18|041( ol o | 13.055993| 101.115761| 0l 3
12016-05-09(00:14:20|006( 95.. a1 20.03081] 99.2871¢6| 691
12018-05-09]00:14:21]033( 108 A | 17.346975] 104.157387] 0l 7
12018-05-09|00:14:18|006( B3 | 13.42542] 101.02332] 0l g
120168-05-09(00:14:221074( 14...1 14.627205] 102.832865] 01 T
12018-05-09]00:14:19]030( 0D...| 14.752732| 103.059184| 0l
12018-05-09]00:14:19|011( 1743..] 13.505995| 100.729103] 0l 3
120168-05-09|00:14:24|125( 83...1 13.75138] 100.49691| 0}
12018-05-09]00:14:25]029( 00...| 14.25%6668| 100.61164] al

+ + + + + + + +

o drr mlmrrdmes e O wmrre

31 3.12 1¥M1Ue4 Dataframe Nld1nm3a3 191y Spark streaming

v 3 Y

3.4.2 MIvdnuUUNITIANUUBYA (Data Storage)

¥AI91AN1511

Datanode 719411 Hadoop @41) Hive Net31909¢11 HDFS

9

ad o ) ¥
Huduauinn aesesnuuulvaanarlums Query U710

U

Yoyaumdtouan

U

) A

G

v 3 °
UBauU HDFS GL‘L!ﬂ']i'l’)'ﬂﬂ!L‘ll‘llﬂ']ﬁ"l]ﬂl.ﬂll"ﬁ}@yjﬂﬁ']gl}@ﬂﬂ']

=

D

D.

2

I
343 tool AN

nga

[}
=

Ide FaRueglugilves HDFS nsz1elijogan
Aq Yo 4
N 1¥d 115U Query

A )
Qﬂ’nllll’ﬂi‘lﬂﬁ Query U3 INUDYA




3.4.2.1 M309NUULNSIANUVYDY Apache Hive

Table

|

"

r
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log

Gos
| %

k.

il

"date = 2018-01-01"
Partition1

"date = 2018-02-01"

Partition1

time_stamp

unit_id

lat

speed

unit_type

time_stamp

unit_id

lat

speed

unit_type

B
-

"date = 2018-03-01"

Partition1

Partition

time_stamp

unit_id

speed

= i
' ‘ j a ‘ ‘

unit_type

31 3.13 swumumsdanuyeiali gps_log table

1 < Y g‘; 1 - )
Gluﬁ')uﬂ]@ﬂﬂ15ﬁ]@ﬂuﬂﬂ@'li'l\1Lﬂ'UGU’E]‘JJ”ﬁinﬂ gps_log UH LN Partition DLUN

I o A o Y a 1 A 45!
panilumeiu e lvinannuies 1 lums Query mnaadiu
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343 msaemm‘umsﬂszu’aawasi’i@ynuaznﬁuamwa (Data Processing & Data

Visualization)

e spak

~HIVE

Oracle
Database

Power Bl

31 3.14 iumumisiszananadeyanaznsuaainateya

% { o d { o { 4
vasnnisirddeyayuny 199 HDFS udusezihdeyan ldwilseuranaion

AaAa o o 1 =y
) goanuIussua luuaazilssinnuesd) 2561-2562

Aaa < 4 o o A Aa < [ @
2) ﬁﬂﬁﬂ?']ll!ﬁ'llﬂaﬂ HAZIIUIUNITNTECNIHAAIUNA(ITINAITNLTI)VUDITOADAU

> =) d
aolmoU Lenmus1elssansnaua 1 2561 -2562

3) AAANITNIENIANVAAINFITUINITNIIU) LINAINFHAT 5181A0U

=
V041 2561-2562
an o a < dy ~
4) @0AMINTZIMANNAA (1A ) LERATUNUN

v 1
Tagnsilszutanaag 14 Apache Spark taz sanunai laaslu Hive oz 1% Sqoop Atioya

Ay v d oy a8 ES 9 . o
‘Vlﬁi’)\‘]ﬂ'lifﬂﬂlﬂﬂlslfusuﬂgﬁﬂ?ﬂﬂ”ﬁﬁ?ﬂWﬁ%']ﬂ‘ﬂuu €] 4194 Postgres Database mﬂuu% Power B1 11

1 I
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M3 3.7 518a2DIANINHUANIAI 9 VDI gps_log

9 A o a 1 [ a
UD ¥ A1BTUY szian FINA J1gaTlayn
9
voya
. v . . v Y VoY
1 time_stamp | IU/LIDT timestamp | DateTime | IU/1I01993UDUDYD TIAIY
SGRRGETS UTCISO | gununaauinasgiu
(GPS Format UTC [ISO 8601]
Date/Time) CPREAR
2016-01-07T22:13:56.504Z
2 | unit_id Mgy | Char 27) | A10nE3 | Ao nanamulszsunses
IEEA R ANMYe | tuiindoyamsaunIaves
d’ < o (4 d‘ =
5PN 27 911 ﬁﬂﬂﬂ’iuﬂi@ﬂﬂﬁﬂﬂ 1-7 A9
Huin gps model id U
"lal}’e’m”aﬂ”li 0010001,0020002
AUN ﬁﬁ/ﬂﬁ 8-27 ﬁ@wmmam
o dl v =K
UBITD UseunsoItUNNMSI
. a2 ~ Y a
(GPS Unit LﬂuﬂNﬂJ@ﬂiﬂﬂEﬁﬂUﬁﬂﬁ
a I o
Identifire) sruvaan s ugivua

v dd’ o
20 ian nyalnvNBavlsz i

1399 UANVEIUDINT 20
o Y a 9 Y Y
AVLADIUAY “0” V19NN 1N
AV 20 A7 1Y

(“00000000000345673232")

1) USHN A Urueay

. P
vender_id = 1 ginJal

nugLav
gps_model id =

0010001 929819

36

TiﬁJ'lEJLﬁ"ll“]Ji%*ﬂoHﬂ%ﬂ\‘]
“000000LP-GPS-X2-

9
0001” ANUUNVYIAY

unit id A®




0010001000000LP-

GPS-X2-0001

Lat

float

+-

9 9 =~
mmgﬂmwawagam

a = Y =

AoamsaazaandaNdoel

U

1 a o ] I~ ]
AMNALeY 5 aunuaiueds

9
Hoay

Lon

aninga

float

+-

=

AMUYNADIVDIT 01D
£ ' A A v
ABIN13A1ARIAYANAINIADN
A a ° g

Temerion 5 dwriaily

oy
DYNUDY

speed

<
AITULTD

tinyint

0 to 255
km/h

I A ] I a
ANNGINH U U ﬂiﬁ!llﬁﬁ

CRERRETE

unit_type

FUAVD

0

tinyint

0 to 255

UABSAIAVUNUYHAVDITD

(%

N

e

1 =50 Tagaslszdm
3 =50 Iages lilszdms
4=501atsdIUYAND
5 = 30UTINNAIUYAAD
6 =50U53NN I3z s
7 = 50U539N W5z s
8 = 30UIINNAIUYAAD

9= 50U3INNAIUIYANA
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M3 3.8 318a2DIAMINHUAA A ] VDA illegal_by_speed

38

A 9 o a
¥ Uszinnvoya GRGEMIAL)
year Int 1
=
month Int woU
. . o d‘ =
unit_id Char (27) nineaulszinniesiunn
YoyaNsAUNIVDITD (GPS
Unit Identifire
—
avg_speed Float ANNIGANAYVOITD
cnt_illegal int TIUIUMINTLINAA (1
3
AWIIITD)
unit_type Int FUAVDITD
M99 3.9 518aZ108AMINUUANIA 9 VDA illegal by time
A 9 o a
¥o Uszianvoya 0TV
year Int 1
A
month Int oY
. . o 4‘ =
unit_id Char (27) nneavlszdnnieaiunn
AoyaNIAUNIUDITD (GPS
Unit Identifire
cnt_illegal int UIUMINTLINAA (31D
¥ THaN151191Y)
unit_type Int FUAVOITD

M3 3.10 518AZDIAMINHUANIAI 9 VDA illegal_speed_by_area

A 9 o a
B ﬂizmwaya ALY
year Int 1
A
month Int AU
lat Float azagﬂ
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lon Float aDIAYA
district String DUND/IUA
province String N9
cnt_illegal Int TIUIUMITNTLINHA (310
<
AMUIGITD)
M3 3.11 518aZVIANINHUANIAI ) VDI numcartype
A 9 o a
¥0 Uszinnvoya MoTLIY
year Int Bl
A
month Int DU
count_unit_type Int TIUIUTOUINANTHAVDITO
unit_type Int FUAVDITD
M1314 3.12 5180DLIANIINHUAAIF A 9 VD4 overspeed
A 9 o a
¥0 Usznnveya M5
time_stamp timestamp Fu/e veteya (GPS Date/Time)
lat Int azAYA
lon Char (27) 094039
.. o A v R Y

unit_id Float neavlszIunseiunnYoyans

[AUNNUDI5D (GPS Unit Identifire

<3
speed tinyint AULIITD
{ =\ < a o Aa Y

time_overspeed Float 32eMNIDUANUSANUMUUARAR DAY

(1)
unit_type Int FUAVDITD

o o
Date date UN




M 3.13 518a2DIAMINHUANIAI ] VDI overtime

40

A 9 o a
YO ﬂﬁglﬂﬂﬂlﬂyﬁ ALY
time_stamp timestamp M/ 6lJ’f)\islalj’ﬂiJ‘.a (GPS
Date/Time)
lat Int azfyn
lon Char (27) GENERE
unit_id Float FUAUDITO
. . <
speed tinyint ATULIIUDITD
. . ~ = 3
time_active Float ITYSLININITDUANIIULTA
WINAT 0 km/hr AR
(W)
. 4 A A 2 &
time_nonactive Float 5282101N50UANMT ALY 0
km/hr AARBAY (1191)
unit_type Int FUAVDITD
Date date Jun




° J
3.4.3.1 Flowcharts !mﬂQmimu’Jmmﬁ!ﬂﬂZﬁ%yﬁ

Yes No

count distinct
unit_id

l

group by
year,month, unit_type

End

Append into
numcaripe tahle

a J gy A A
31] 3.15 Flowchart !mﬂams’smﬂwmaymwmwﬂuﬂ151& numcartype
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Yes
speed =90

h 4 A 4

Yes

overspeed = "True” overspeed = "False"

e
A Wa

overspeed = "frue”
Yes

Devided into groups with
different group’numbers
partition by
unit_id overspeed,date order
by time_stamp as grp column

time_overspeed =0
create column name

“time_overspeed” to count
increments of time compared
to each grp's initial time in
minutes

(e

-
’I‘

select only maximum
time in each grp

A 4

append info

overspeed table

a Jd Y A A
31] 3.16 Flowchart uﬁmms'smﬂzﬁmaymwmwu‘lumsn overspeed



a5

from gpslog table
speedi=0

a5 avg_speed

round(avglspeed).2)

oup by

as table name t1

yearmonth,unit_id unit_type

from-oyerspeed table
time_overspeed > 3

cnt_illegal

count{time_overspeed) a5

group by

year,month, unit__id,unit_type
as table name 12

o

N

o'

§0in between t1 and 12
that has same
year,month.unit_od.unit_type

append into table
lllegal_by_speed

43

No

. ¢
31] 3.17 Flowchart !mmmﬁmsww%’m&mﬁmﬁu‘lumsn illegal by speed
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from table overspeed
ime_overspeed = 3

ez Mo

v

round{iat, 1)

round(lon. 1)

cnt_iltegal =
countitime_overspeed)

group by yearmonth, lat lon as
fable t1

) <
i

selact * from locs 10km as table t2

join between 11 and t2 that has
same lat lon

append into table
illegal_speed_by_area

¢y A A

3‘1.] 3.18 Flowchart taaamsdtsizriveyamoriial un1s1g illegal speed by area

L'



y = 2018 =1

actve = "False”

Dewded into groups with
different groug’numbers
partition by
unit_id.date active order by
time_stamp as grp column

Yes No
craaie column name creata column name
“tme_active” to.count “time_nonactive” to count
increments of time compared {increments of time compared
to @ach grp's imtial dme In to each grp’s nitial time in
minutes and minutes and
time_nonactive = 0 time_active = 0
SN

select only maximum

time_active and
time_nonactive in each grp

|

move up 1 row for
time_nonactive

!

append into overtime
table

d A v
51 3.19 Flowchart taasmsinszvivoyavorialun 1513 overtime



Yes

A4

count(*) as cnt_illegal

from 1able overtime
fime_active = 240
or
(time_active = 240 and
time_nonactive <121)

3

group by
year,month.unit_id unit_type

, 2

appendinto table
illegal_by_speed

No

a J 4 A
51 3.20 Flowchart ttiaagmsnsizndoyamorinl a3 illegal_by_time
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¥o31n5901u TagilsznovliUdae 4 minaass Ao msnaassmsviudndoya linu13lu Hive Tu
1 [ { a J o
sUnuDYeIM1s19TAeNLS Partition AU , NMINARBINTIATIZHI YA , N1snaasuihdoya

p0n91nA15191u Hive 1169 Postgres database Taal% Sqoop 1oz Minaasimsuaanadoya

4.1 msnaasamsinanveyaliiulily Hive luguvvvesmsidlaaniis Partition

v A
MUIUN

E4 9
nminaaesludiuilazaseunquatuan1siidiesya lnaly Apache Flume 1183 Apache Kafla
Spark Streaming e liansaseefums iU Real-time "IJ'E’)Q"{I}'E]NUEIGUH']@ 400,000 Record/U1
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18 52w Taudanmsdanudoyaly Hive uu HDFS iiveoziidoyadanil 14 lumsSins iz
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4.1.1 msnageumsiuinvesveyalagl¥n39191145 31N Y09 Apache Flume oz Kafka

[ d
4.1.1.1 Jngilszadn
] 9
INONATOVIINITAIAIVOL Flume 1agN1583 1 Topic Y04 Katka a1unsniiudn

Foan T 400,000 Record/ 11 14

4.1.1.2 35mM3NAa03
1 4 A o 9 @
naaosds IWd CSV nilvua 1,000,000 usse w1 ldaszun guuIAYEe Memory
Channel #191un15d9999 Flume taz Yufinwarnainlglunisdedoya Cloudera Manager 499
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4.1.1.3 HaN1INaaog
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mﬂgﬂmuammmmﬂ% Physical Memory T UdIU Channels 11 Flume 9211
9
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CDH Version CDH 5 Physical Memory 4.3 GiB/15.7 GiB

n)

CDH Version CDH 5 Physical Memory 4.5GiB/15.7 GiB

V)
3‘1] 4.1 Physical Memory

1 ) Physical Memory NOUN13INAADY

%) Physical Memory Ha4013NAQDY

MNAUALAAIN5 11N SUT0YaI Topic Yp3 Kafka 1 Cloudera Manager

Query, SELECT total_kafka.bytes_received_rate_across.kafka_broker topics WHERE . = « 1 hour preceding Nov 6, 2:40 PM ICT
entitvName = “kafkaraps-nmtie3" AND eategorv = KAFKA TOPIC Y %30m i 2h 6h i2h d 7d 30d

Data Granularity Auto v
s ¥ ¥ Legend Details Distribution

—_—
v ‘m kafkaigps-nmtica, 0
total_kafka-bytes received_rate_acros
s_kafka_broker_topics

57)
WiV
4.8M/3)
-
- BEWs|
S 3
8
§
3 2o
2
5 24
1.9/
143 |
™
ks
)
Query SELECT total_kafka.messages_received _rate_across_kafka_broker_topics - “« 1 hour preceding Nov 6, 2:40 PM ICT
WHERE entitvName = *kafka-aps-nmtic3" AND catedorv = KAFKA TOPIC T Lsom 1h 2h 6h 12h 1d 7d 30d

Granularity | aito v

C—

v m  kafka:gps-nmtic3, o
total_kafka_messages_received_rate_
across_kafka_broker_topics

second

messages

V)
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51 4.2 pamsSudndesyadn Topic Y99 Kafka Producer

M) n31MISunYoyain Topic Y94 Kafka 1141178 MiB/Sec

) n51MsSuoyain Topic Y99 Kafka Tuiine Message/Sec
a = Y o dy
gl 4.2 AwnsneTuieswazidsaveans i ldaell
d' FY, [ 9 9 . =2
1) a1l 1un3udeya Topic Y949 Kafka 02.36.52 819 02.39.52 AM

~q Y o 9 v 9 . ~
2) nmaamiﬂumﬁumyjaeumﬂ 1 21U Record U1 Toplc =3UM

3) isasimsSuvesdoyagegaeg 6.1 MiB/Sec #3® 60,230.5 Message/Sec

9 ' vo9 c
ﬂTWﬂTLlaNLLﬁﬂQﬂiW\lﬂﬁﬁﬂﬂl@Myﬁ@@ﬂiﬂﬂ Topic U Kafka

SELECT total_kafka_bytes_fetched_rate_across_kafka_broker_topics WHERE “ 1 hour preceding Nov 6, 2:42 PM ICT
entitvName = ‘kafka:ons-nmiic3’ AN cateaorv = KAFKA TOPIC e | 30m Th 2h 6h 12h d
Auto v -
_— Legend Details Distribution
- ==
v m kafka:igps-nmtic3, 0

total_kafka._byies_fetched_rate_acros
s_kafka_broker_topics

L

31 4.3 namluaasluaIuves Kafka Consumer

a = Y v dal
11031 4.3 AnsneTuesaziBenvoans 1l lagdall
Hq V.Y . 3
1) anlylunsdetayaain Topic Y4 Kafka 02.36.52 AM D4 02.40.52 AM
29 ¥ v Y . 2
2) souna1nlglumsdavoyavuia 1 a1 Record 310 Topic = 4 UM
3) onsmsdevodoyagegaeg 18.2 MiB/Sec

< 1 o 1
%1ﬂﬂ1§ﬂﬂﬁﬁ]\1llﬂﬂ\ﬂﬁl!1’iu31 Kafka ﬁ?iJﬁﬂiUﬂ\i“ﬁ%Qﬁ"UHWﬂ 400,000 Record/lﬂﬁ 1199]/
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4.1.2 MsNAARUMSAIYOYaNUY Real Time 1ael¥ Spark streaming 210 Kafka Topic o'l

Taans13lu Hive Tagdimsdafuilu Partition nisenaTufiveavoya

(% d
4.1.2.1 Ingilszasn

4 ° v < . 1
Lﬁ@ﬂﬂﬁﬂ'ﬂ Pipeline ﬂﬁuuﬂslﬁl,!,azﬂﬁ%mﬂwff@u”aLL‘U‘U Real Time 2181500 U

! o 9 9 nm Yy A [l
aomsiuindoyavualng 1dnse la

4.1.2.2 35M3naasd

1 4 o @ 2 o
naavsds Ildadoya 1 U vo9 gps_log 1 ldsszunIINIUATINTOUMTIINIY

' F H v
uazia1141un13 Execute 93 Spark streaming 31nHuATIvdoUToya w1163 Hive uay

waued Disk 114 1S ouneusuvavedIidneuimsindivuiaves g

4.1.2.3 NaN1INAa0N

time stamp,unit id,lat,lon,speed,unit type

20158-05-09
2018-05-09
2016-05-09
2015-05-09
2015-05-09
2018-05-09
2018-05-09
2018-05-09
2016-05-08
2015-05-09
2016-05-09
2018-05-09
2018-05-09
2018-05-09
2018-05-09

00:
00:
0o
00:
00:
00:
00:
00:=
00z
0o:
0o:
00:
00:
00:
00:

00
0o
00
00

00:
00:
00:
0o0:
00:
00:
00:
00:
00

40,01400
01,06600
40,02600
58,02500
04,00700
38,00700
23,02500
58,02200
44,03100

:36,02500
:39,02200
:17,02200
:11,02200
00:
0o0:

00,02200
47,03100

v
= 1

54,13.
30,12.
i3,14.
52,13.
11,13.

50865,100.7402,0,3
653718,101.51767,0,7
45315232,100.1185088,0,
737915,100.760033,0,6
578387,100.804325,0,7
78,13.562503,100.800818,0,7
532,15.80086,102.03224,0,8
39,7.770032,99.33768,0,8
33,14.575751,100.995365,0,6
18,16.12217,103.81722,0,
54,13.841612,100.0213,0,8
75,14.616288,104.421643,0,8
75,13.574323,100.778825,0,8
10,13.453453,101.0808886,0,
.498666,100.37162,0,5

31 4.4 wihmvesdeyanozadlids Pipeline Ingestion System

SELECT total_kafka_bytes_received_rate_across_kafka_broker_topics WHERE

entit

vName =

Auto

kafka'ts” ANDeateo:

arv = KAFKA TOPIC

)

“
3om 1 2h 6h 12h 1d

0 minutes preceding Nov 13, 9:02 PM ICT

Details
m kafka:ts

total_kafka_bytes_received_rate_acr

Poi

Time
Value
Data Granularity

Stream Attributes
Category

Entity Name
kafkalnternalTopic
kafkaTopicName 15

KAFKA_TOPIC
kafka:ts
false

View Entity Chart
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Query SELECT total_kafka_messages_received_rate_across_kafka_broker_topics ~ M 30 minutes preceding Nov 13, 9:02 PM ICT
WHERE entitvName = "kafka:ts" AND cateaorv = KAFKA TOPIC T 30m 1h 2h 6h 12h d 7d 30d
Data Granularity Auto v
Legend Details Distribution
W kafka:ts

second

total_kafka_messages_received_rate_across_kafka_broker_topics

Point Attributes < >
Time 8:47:35.357 PM

Value 234120 messages / second

Data Granularity Raw

Stream Attributes

Category KAFKA_TOPIC
Entity Name kafka:ts
kafkalnternalTopic false
kafkaTopicName 15

View Entity Chart

V)

31 4.5 pnum 35wt desardn Topic Y949 Kafka Producer

) NS Utoyaid Topic Yo3 Kafka 111198 MiB/Sec

) n3wlns Suddeyan Topic ¥84 Kafka 1um1ie Message/Sec

a = Yo ‘;/
%'lﬂgll 4.5 ﬁ']ll']iﬂ@‘ﬁﬂ']fﬁ?ﬂﬁ&@ﬂﬂ"’ll@ﬂﬂﬁTV‘mﬂ NH
Aq Y v 9 9 T o
1) L?ﬁTﬂi%IuﬂTﬁiUﬂl@yﬁﬁﬂ Topic U Kafka 8:43:35 PM 94 8:50:35 PM
~Aq Y @ 9 9 . &~
2) i'Jlll,'Jﬁ'W]ﬁlG]fsluﬂ'ﬁTUHﬂll”ﬁ 17 Topic =7 UIMN

3) Hidn51MssVveeToyagIgaegi 23.9 MiB/Scc 130 234,120 Message/Sec

SELECT total_kafka_bytes._fetched_rate_across_kafka_broker_topics WHERE “ 30 minutes preceding Nov 13, 9:02 PM ICT
entitvName = "kafka:ts” AND gateaorv = KAFKA _TOPIC = 30m 1h 2t 6h 2h 1d 7d 30d
Auto
Legend Details Distribution
| kafkaits
total_kafka_bytes_fetched_rate_across_kafka_broker_topics

Paint Attributes

Time 8:55.35.357 PM
Value / second (15098322.93 B / second)
Data Granularity Raw
Stream Attributes
Category KAFKA_TOPIC
- Entity Name kafkats
g kafkalnternalTopic false
o 7.6h kafkaTopicName s

View Entity Chart

31 4.6 na1uluaasluaIuves Kafka Consumer
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a = Yo dy
%']ﬂgﬂ 4.6 ﬁnﬂiﬂ@‘ﬁ’ﬂ'lflﬁflﬁ%t@Elﬂﬂl’é]\iﬂﬂwllﬂ N
Aq ok 19 . P~
1) namﬁlﬁﬂumiﬁweyamﬂ Toplc U3 Kafka 8:43:35 94 9:00:35 AM
~q V9 v . 2
2) mm’.)am“lﬁﬂumﬁmsu'ayasumﬂ 1 91U Record 91N Toplc =17 UIN

3) idasimsSuvesdoyagagaeg 14.4 MiB/Sec

Total Rejected Message Batches Across Kafka Broker Topics

The sum of the Rejected Message Batches
metric computed across all this entity's
descendant Kafka Broker Topic entities.

message_batc

_\Jd’- "\‘; ﬁ\

mkafkarts, total_kafka_rejected_message_hatches .ra... 0

Total Fetch Request Failures Across Kafka Broker Topics

The sum of the Fetch:-Request Failures
metric computed across all this entity's
descendant Kafka Broker Topic.entities.

fetch_requests...

0845 09 P!

m kafka:ts, total_kafka_feich_request failures_rate_ac... 0

51 4.7 nnlwaasluaruvesmsgydedeyasznIdwazMINANNEF 18U Kafka Topic

< ] 1 a a9 12 a ~ 1
iﬂﬂg‘ﬂ 4.7 i]gl,‘ﬂu'ﬂ]lllilfﬂi!ﬂﬂﬂ'li’sjﬂJLﬁEJ"UEJllﬁLLﬁ&vluhﬂ1ilﬂﬂﬂ311llﬁﬂ1’i'lﬁlﬁ@ Kafka

U

Topic

(None, u*2018-05-09 00:54:10,0020( = }605,14. 639235, 98.6856116666667,0,3\z")

(None, u'2016-05-09 00:54:30,0360( 79,13.121567,100-97355,0, 6\r")

(None, u'2016-05-08 00:54:16, 0020 1241, 16.2960733333333, 102.791763333333,0,\r")
(None, u'2016-05-08 00:54:18,0300¢ 194,13.602805,100.784187,0,\r")

(None, u'2018-05-09 00:54:26,0230 )39,13.803313,100.156762,0,\r")

(None, u'2018-05-08 00:54:23,0020¢ 1476,14.1404466666667, 100.617811666667,0,7\r")
(None, u'2018-05-08 00:54:24,0300¢ 167, 13.775459, 99.933967,0, T\r")

(None, u'2016-05-09 00:54:26,0330¢ )39, 12.04089,102.297997,0, 3\r")

(None, u'2018-05-08 00:54:27,0330( 190,13.790295,100.475807, 0, 3\z")

(None, u'20158-05-09 00:54:28,03300uvavuvvuuw SIS 580,7.060568,100.378204,0,\c")

U

31 4.8 Y03@N5V11910 Kafka Topic
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[u'2018-05-09 00:13:35', u'02100 7106014', u'13.€925%5", u'l01.70849', u'0', u'3\r']
[u'2018-05-09 00:13:36"', u'06700 J004813', u'l2.901669', u'100.934877', u'0"', u'3\r']
[u'2016-05-09% 00:13:43"', u'02800 )804243", 1u'13.993338", u'l00.646842', u'0", u'l\r']
[u'2016-05-0% 00:13:36"', u'06€00 1841641, u'12.782521"', u'101.640572', u'0", u'7\r']
[u'2018-05-09 00:13:36', u'06600 1836456', u'l2.236138"', u'102.508827"', u'0", u'3\r']
[u'2018-05-0% 00:13:37', u'02800 )400068', u'13.692917', u'101.8%009', u'0", u'3\r']
[u'2016-05-0% 00:13:37', u'00100 )000009%", u'l4.232127', u'100.82335', u'é0"', u'7\r']
[u'2018-05-09 00:13:42', u'02100 1032686', u'l17.518032', u'104.70482', u'0", u'7\r']
[u'2018-05-09 00:13:41"', u'02100 1935337', u'13.733061"', u'l00.766945"', u'0", u'é\r']
[u'2018-05-0% 00:13:33', u'07400 5297304, u'13.5979%35', u'100.72754', u'45', u'é\r']
v = cs
31 4.9 Yoyangnuilasain String 114 Array

Row (lat=u'2018-05-09 00:11:12', lon=u'02500010°"""""""""°~ 3395365', speed=u'l4.698563', time_stamp=u'102.80729', unit_id=u'0', unit_type='8\r")
[Row (lat=u'2018-05-08 00:11:12", lon=u'02500020 8305758", speed=u'l5.75156', timeistampzu'99.759801', unitiidzu'ﬂ', unitftypez'l\r')
Row (lat=u'2018-05-09 00:11:12', lon=u'03300010 4358857', speed=u'l3.72794', time_stamp=u'101.392509', unit_id=u'0', unit_type='8\r")
[Row (lat=u'2018-05-09 00:11:02", lon=u'04800000 00043248"', speed=u'l4.643883', timeistamp:u'lﬂz.681653', unitfid:u'%', unitftype:'\r')
Row (lat=u'2018-05-09 00:11:12', lon=u'02500020 4634110', speed=u'15.137885', time_stamp=u'l05.484596', unit_id=u'0', unit_type='6\r'
Row (lat=u'2018-05-09 00:11:11', lon=u'02500030 1244741", speed=u'19.958751", time stamp=u'99.84158', unit_id=u'0', unit_type='8\r')

, lon=u'00400010 3305238", speed=u'14.1224499", time stamp=u'l00.634956', unit_id=u'0', unit_type='8\r'

[Row (lat=u'2018-05-09 00:11:14", lon=u'01300020 8680612', speed=u'l4.349576", time stamp=u'l100.69679', unit id=u'33', unit_type='7\r')

(
(

Row (lat=u'2018-05-09 00:11:13"
(

Row (lat=u'2018-05-09 00:11:04', lon=u'0790009Givunovos0uur1067994", speed=u'le.460371", time_;tamp:u'lﬂz.533271', unit_idzu'ﬂ', unit_typez'\rw

o \
31 4.10 Yoyaiiiuilu RDD nouazliladruilu Data Frame

+ + + + + + - -
| time stamp| unit id| lat] lon|speed|unit typel date|
+ - + — + + - - + +
12018-05-09|00:10:26]004( JCA1. .- [13.3172102]100.967873] 0] 8
|2018-05-09]00:10:32]067¢ 6383...] 8.030374] 98.864019] 0 3
12018-05-09100:10:12003( 6378...1 16.499165| 99.564072] ol 7
12018-05-09]00:10:42]026( 5578...] 17.618745]|100.091665]| 0]
12018-05-09]100:10213]003( 0378...] 14.681532]|100.132358] 0] 8
12018-05-09]00=10:10}015¢C J003_..]/12:168725] 99.843781] 63| 7
12018-05-09]100:10:29]004( DRl .. |13.6746302(100.594307 | 0] i
|2018-05-09]00:10:14]0&7( 64500 | 7991308 1 98.3735%0] 0l 3
12018-05-09]00:10:12}00LcC JO10.. ]\ 8L762975] " 99.32835] 5] 8
12018-05-09]00:10:22]013C 8131...] 7.920709| 98.354698| 0] s
12018-05-09100:10:27080C JO00 LTI 13.€e776] 100.5508] ol 7
12018-05-09]00:10:25]025( 5910...| 14.731015]1100.2595671] 0] 8
12018-05-09]00:10:15]003( 63%E L 3l 8.57283] - 99.32783] 01 vy
12018-05-09]00:10:01]013¢ 5131.. .| 14.070428]| 99.750603] 0] 8
|2018-05-09]00:10:48]1025¢C 3-=00...],13.836128| 99.846115] 0] 7
|2018-05-09]00:10:06]001C 10102 15.542591103.047066 | 68| 4
12018-05-09]100:10:15]025( 5685...]1 15.87397| 100.30489] 0] 7
12018-05-09]100:10:1310&9¢ 3000. .. 13.750593]100.600035] 0] 3
12018-05-09100:10:261067( 6910 .« | » 7.896538] 58.336573| 0l 3
12018-05-09100:10:17]08&7¢ 5383...1 13.764227|100.6242598 ] 0]

+ + + + + + + +

51 4.11 Data Frame #laneuliiiaasasaly Hive
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[ ] date=2019-02-01 root hive drwxrwxrwxt November 11,2019 10:30 AM
&  date=2019-02-02 root hive drwxrwxrwxt November 11,2019 10:45 AM
B date=2019-02-03 root hive drwxrwxrwxt November 11,2019 11:02 AM
[ ] date=2019-02-04 root hive drwxrwxrwxt November 11,2019 11:17 AM
B date=2019-02-05 root hive drwxrwxrwxt November 11, 2019 02:24 PM
[ ] date=2019-02-06 root hive drwxrwxrwxt November 11, 2019 02:38 PM
B date=2019-02-07 root hive drwxrwxrwxt November 11,2019 02:52 PM
[ ] date=2019-02-08 root hive drwxrwxrwxt November 11, 2019 03:06 PM
B date=2019-02-09 root hive drwxrwxrwxt November 11,2019 03:19 PM
[ ] date=2019-02-10 root hive drwxrwxrwxt November 12, 2019 08:40 AM
B date=2019-02-11 root hive drwxrwxrwxt November 12, 2019 08:55 AM

d ! o A
51 4.12 IWladoyavy HOFS 1u Hive TuRudoyarilu Partition nilamaiuii

gpslog.time_stamp gpslog.unit_id gpslog.lat gpslog.lon gpslog.speed gpslog.unit_type gpslog.date
1 2018-05-09 00:00:00.0 00500( 1000ID00007039. 13.355199813842773 107.00641632080078 0 7 2018-05-09
2 2018-05-09 00:00:00.0 00500 J000M300001477 13.601249694824219 100.57134246826172 v} 7 2018-05-09
3 2018-05-09 00:00:00.0 04800 0000000002546 11.276430130004883 99.4395623071289 0 7 2018-05-09
4 2018-05-09 00:00:00.0 00500¢ 0001000007039 13:355199813842773 101.00641632080078 0 7 2018-05-09
5 2018-05-09 00:00:00.0 00500 J000M300001722 13.112770080566406 100.9419174194336 2 7 2018-05-09
6 2018-05-09 00:00:00.0 039001 J000000EED2447 17.882722854614258 102.70954132080078 0 7 2018-05-09
7 2018-05-09 00:00:00.0 008001 0001802218017 13.720180048217773 100.80460357666016 0 7 2018-05-09
2 2018-05-09 00:00:00.0 00500 )000ID000T1373 18.744829177356445 98.97734069824219 0 7 2018-05-09

31 413 feenatoyaiiiaadly Hive

root@mmtic-5: /home/nmtic# du -h -5 /home/nmtic/2018-05
4,66 /home/nmtic/2018-05

n)

root@nmtic—5:/home/nmtic# hadoop f£s —du —-h —s /user/hive/warehouse/gpslog/date=2018-05-0%
833.3 M 2.4 ¢ /user/hive/warehouse/gpslog/date=2018-05-09

V)

51 4.14 vinavealula

Jd ) E)

n) ﬂluTﬂﬂl@ﬂﬂﬁﬂ@u‘lﬂﬂﬂigﬂﬂ
o [ 9

) ﬂlummm”h\lawmuwma:uu

= P

< Y v o 9 dy A A v g’/ =1 =1
ﬂ'lﬂg‘l] 4.14 i]zmu“lmmmumnizuumWuﬂﬂﬂuﬂﬁfamﬂ‘umwuﬂmlmﬂ 24GB U

9 ' o 9

1 < { v a
301N 19 Datanode THuaaz 833.3 M Fan@udonansuiiud w1 luszuuivuia 4.6 GB

U

uaasnimsaaviavestoya 1l 2.2 GB 13 47.82% 1niAw

Y < ' o 9 9 Y Y a o
i]"lﬂﬂ"lﬁVlﬂaf’N!lﬁﬂ\ﬂﬁﬁ’iu'J"Iﬂ"lﬁ'f)i’]ﬂlL']J‘]Jﬁgllllu"llfln"lli’)ﬂ;ljaﬁ"m155]1615\111!]1@%5\3‘114!ﬂ15u1

v @ o
%@Ha!"ﬁ}"ll!ﬂﬂ Real-Time YU1® 400,000 Record/u"l‘ﬁ !Lﬂ$ﬂ]ii’]@ﬂllﬂﬂﬂTﬁﬂﬂlﬂUsﬂ}ﬂHaiu hive 831N

v A 4 R v v
‘I‘Wﬁ'"lll"liﬂaﬂWUVIGl.‘Llﬂ"li"l]ﬂlﬂ']_l%QLﬂuﬂ]iﬂigﬁﬂﬂﬂ§WﬂTﬂiqﬂ



55

a d
4.2 ﬂ15‘i’lﬂﬁi’)x‘lﬂ153!ﬂi1$1"i°§ljﬂﬁq~!a

A d 4 3 Y o
4.2.1 ﬂ15‘i’lﬂfﬁ’)‘uﬂ153!ﬂ51$‘Hsilli’)ll'61!ﬁi’)‘Yi]ﬂ’J1%!%’3!%38‘116@598114911’]@11%9]11! 13U

U

(Y] d

4.2.1.1 Iagilszasn
A =\ <3 A =\ o 9
WisrfFoumeuanuiGlumslssuanaoieunumsiszulana Inaly

Tdsunsun1yn Python

4.2.1.2 I5MINAa09

0 @ @ < {
mminaaesnudoyayamednuIaensnadouninuE unde Iaen1s 19 Python

<3 ~ 9 . gj = A Y
tae ﬁ?ﬂ?’lmli?lﬂﬁﬂiﬂﬂﬂ’lﬁ Query U930910 Hive mﬂuu‘uuﬂﬂnmﬂllﬂ

4.2.1.3 #amMINaaoy

¥ C:\Program Files (x86)\Microsoft Visual Studio\Shared\Python36_6:
2019-04-03 00.
2019-04-03 03

2019-04—-03

31 4.15 wamsmasunaslaglillsunsunm Python

1 use default;
2| select avg(speed) from gps log where date="2019-@4-083"

ZBY24 HUFD WILLED 1Y DULLLEDD

INFO : Total MapReduce CPU Time Spent: 7 seconds 688 1 job_‘ 573628911665_(

INFO : Completed executing command(queryId=hive_28191. 5 0vau _UULZUULU Juuw
6f3-26bfed41118b6); Time taken: 16.859 seconds
INFO : OK
Results (1)
0

1 10.644932362719338

31 4.16 wam 35 AaeAENS Query VU Hive
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< 1 < : @
Tagazirin'la31n3 14 11sunsu Python Tumsmianusundevesdoya 1 30 14
rnarlunisdszuiama 125355 3u1H W30 2.09 uIH 42115 Query Toyauu Hive lun13ni
< d' 9 o Y a Ak g 1 %
anuisamdsvestoya 1 u e lumsdszuiana 16.859 2u1i Fu3annms g ldsunsunim

Python 1.8 W17 AU 86.55%

a J y o J
4.2.2 MInaaay ﬂ'li3!ﬂi'lg‘l’i‘lgl,ﬂgﬁ!ﬁﬂ"r‘i'I‘ﬂTL!'J‘I—!?%‘Iﬂuﬂqullﬁiﬁgﬂiglﬂﬂﬂlﬂxﬁ] 2561-2562

[ d
4.2.2.1 nglszasn

omsuIuTasua luusazlszinnvestl 2561-2562 Taald PySpark
4.2.2.2 3IBMINAA0Y

Y
o 1 1 ) . % J
11015 Config A1AI19VD Y Hive #ay Yarn Service :1nHuai 19 1Wd 11)sunsu

A ) ) L 1 ~ Y gj ~ Y o
Pyspark LwaﬂmammmumiaEJHM‘LALL%%‘]J%L;’W]GU@Q‘]J 2561-2562 fl]']ﬂﬂl'f)HﬁVN“l’TiJﬂVﬂﬂﬂ”lﬂ'ﬁ

] v & S oAk

0 ' o o 3 T
u'lléll']ul'sj BUUUIUU ﬂ’]ﬂuu@3'35]ﬁﬂﬂwaﬂ’]fl3H'J']33“Uﬁ1uqﬁﬂﬂ1u3mqﬁjﬂﬂﬁ1ﬁ%ﬁ%@ulll W%}@ll

@

=< Aq ¥
uwﬂwauaznam%
4.2.2.3 Han1inNaag

AINAIUANUAAII1ALIBYANST Config AN VU Hive 8¢ Yarn Service

Spark Driver Memory HiveServer2 Default Group *
Overhead

spark.yarn.driver. memoryOverhe

ad

7 GiB v

Spark Executor Memory HiveServer2 Default Group
Overhead
Spark.yarn.execu ';:-r.me"“-?ry(i-.'er

head

7 GiB v

Enable Dynamic Executor ¥ HiveServer2 Default Group
Allocation

spark.dynamicAllocation.enable

d

)

Java Heap Size of ResourceManager Default Group
ResourceManager in Bytes ‘ 12 ‘ GiB .

V)
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31 4.17 :1922188AM3 Config MA139 VY Cloudera Manager
n) 31ﬂaxlﬁﬂﬂm'5Conﬁg AU Hive Service

U) 51002108AN13Config AMUU Yarn Service

o 9

o ' <3| o Y o . A
mastarntumsmruali 1 sunsui1914 DY Driver memory 91 3GB

To)sunsa 4.1 mdanFlumssuIna numeartype.py

/usr/bin/spark2-submit --master yarn-client --driver-memory
3g numcartype.py

1INNSNAABINUIINIG Config A spark.driver memory = 3 GB,
spark.executor.memory = 1 GB (Default), spark.driver.memoryOverhead =7 GB ,
spark.executor.memoryOverhead = 7 GB , yarn.nodemanager.resource.memory = 12 GB Wl

Tlsunsusuldduse

Completed Jobs (5)

Jobid * Description Submitted Duration Stages: Succeeded/Total Tasks (for all slages): Succeeded/ Total

4 1sertinlo at Nati f i 2020102729 08.41.58 12h 33 ] lZD.liZDZM
- 17h Ee . bl sffesiaries

t4h 33 o P Wsanass

54 min an - g Bzt

1 min 1 (G B 1L

Y d' ] v A
31.] 4.18 wamsﬂﬂaawewagammuwmﬂﬂ 10 110U

A o ] A Y A @ =
mﬂwamimammaiumu"lﬂ 10 ou Az lgnanasdszuia 1 ¥alue 5 un/

A
210U

3.1 K 9.4 K /user/hive/warehouse/nmtic_analytic.db/numcartype

31] 4.19 ‘ll‘um‘llﬂ\‘inlﬂﬁﬂﬁn numcartype U HDFS

9
11031 4.19 1Wd01519 numcartype 11U HDFS uunanaviua 9.4 KB Taouiaudy

fumag Datanode Y11A 3.1 KB
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numeartype.year numecartype.month numecartype.count_unit_type numeartype.unit_type

S & 2018 1 40067 0
2 2018 1 18101 1
3 2018 1 44229 3
4 2018 1 160 4

5 2018 1 2799 5

g‘IJ 4.20 é'l”ai’)sin%'mga numcartype la

A o 9

I~ 1 a 4 [ 4
nnmMInaaodtaadldiunansannzideyanindunlussuunouniii

Y

A o o [ =} Yo
LW@WW%TU?uﬁﬂﬂu@]GluL!ﬂﬁgﬂUlﬂﬁnﬁﬂ

a d 4 3 o o a
4.2.3 fni‘ﬂﬂﬁﬂ‘ﬂﬂ153!ﬂﬁ"Igﬁsil}ﬁ)ﬂm‘ﬁﬂ“r‘i"lﬂ)nﬂ%ﬂ]!ﬂaﬂ !!a%i]1H'Juﬂ"l§ﬂ§$ﬂ"laﬂﬂ313~lﬂﬂ(‘i]1ﬂ

< | TA d
AINLII)VDITNNONY FIBIADU uﬂnmmmﬂszmmaﬂuﬂ 1J 2561 -2562

(Y] J
4.2.3.1 Ingszaan
y 3 { ° o A a < 1w
MEMIANNEARAY 1azTIUIUNIINILIIHANNWAA(INANUIT)VDITDADAY
1 A L= 9 o Aa < A
aviAol ueNMNI18YssInNIaeua 1 2561 -2562 Tagly PySpark TagnInszmAAINANINIGIND

A A S a a ] o
MINTOUANNSIANU 90 NI/, WIUARADN UL WA 3 GD"JI?JQ

4.2.3.2 I5M3naaad

=1

9 J A o ~ A [
ﬁﬁTQulV‘lﬁIﬂﬁllﬂﬁN Pyspark INBATUAUHITSYLLIAINNINNGTAVDIFINLIA
g a < y g % i y A
AITNLIUNU 90 ﬂiJ/GIﬁJLﬂUll%}Elu@'ﬁ'N“]d)’@ overspeed ﬂ’]ﬂuua%}'l\i?)ﬂllwaiﬂillﬂﬁulﬁ@ﬁnugitlﬂiﬂﬂ
o A <3 4 . @ '
A5211AAINAI1TIY overspeed 1N U 13 11A1519%0 illegal by speed ATIVABUNANTTUINTEU

o 9 0o < A 1 9 v K ~Aq Y
’dTJJ1'59?11‘143&!“1@1@81?(1!5%1438”111 Wi@nuuﬂﬂwauaglja']ﬂi%
4.2.3.3 Han1ineaod

g 9

o 1 3| o Y o . 4
ﬂ?ﬁﬂﬂl?ﬂﬁ?ﬂlﬂﬂﬂ?iﬂ?ﬁuﬂiﬁIﬂil!ﬂﬁﬂ‘ﬂ]\‘ﬂuﬂu Driver memory 11 3GB

Tolsunsa 4.2 madanFlumssulna overspeed.py

/usr/bin/spark2-submit --master yarn-client --driver-
memory 3g overspeed.py




Spark Jobs (7

User: root

Total Uptime: 3 5 h
Scheduling Mode: FIFO
Active Jobs: 1
Completed Jobs: 3

» Event Timeline

Active Jobs (1)

Jobld - Description Submitted Duration Stages: SucceedediTotal Tasks (for all stages): SucceedediTotal
3 insertinto at NativeMethodAccessorlmpl java kill) 202010302 035317 38 min 13

f

Completed Jobs (3)

Jobld * Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeededi Total

2 insertinto at Nativ 2020/03/02 02.47-20 i1h 44 OO |1 1YL N. ) ——)
1 2020/03/02 01:54:50 52 min 44 Ty - T AL ——
0 2020/03/02 00:58:14 55 min 44 e FEU AIAA (2 e s

d’ Y 4‘ o v A
qil‘].l 4.21 Nﬂfﬂiﬂﬂﬁﬂﬂ!Wﬂﬁ1ﬂlﬂHﬁ11—!ﬂ1ﬁN overspeed mamwm"lﬂ 6 110U

A o A P} A ~ A
mﬂwami‘wﬂammeﬁumu”lﬂ 6 1ADU %ﬂ%nmmaﬂﬂizmm 59 UIN /2 10U

application 1583050139349 0151 root overspeed SPARK root.users.root  Mon Mar — Mon Mar 2 FINISHED SUCCEEDED
2 14:08:07
08:24:01  +0700
+0700 2020
2020

application 1583050139349 0149 root overspeed SPARK root.users.root  Mon Mar  Mon Mar 2 FINISHED SUCCEEDED
2 06:24:45
04:38:23 . +0700
+0700 2020
2020
application 1583050139349 0148 root overspeed SPARK root.users.root  Mon Mar  Mon Mar 2 KILLED KILLED
2 04:37:47
00:59:03 +0700
+0700 2020
2020

31 4.22 naNlFluMIFUNIVINAVBINI314 overspeed

9 4 2 ) =
Naransnaaod l¥narlunssunaiue 11 ¥ 19 8 W

37.3 ¢ 111.8 G /user/’hive/warghousé/mntic_analytic.db/overspeed

51 4.23 vinavelWdn1919 overspeed UM HDFS

J = e o3 A
%1ﬂ§'ﬂ 4.23 Ul"l/\lﬁ@ﬂi'l\‘] overspeed U HDFS WUUIANIHUA 111.8 GB Iﬂﬂllfﬂ\imﬂ‘ﬂ

11AaE Datanode YU1A 37.3 KB

2015-01-01 05:58:35 14.0 100.¢ 146000z 261289 12 0.0
2019-01-01 0Oe:03:21 14.0 100.6 146000z 56129 63 0.0
2019-01-01 0Oe:08:18 14.1 100.6 146000z 56129 104 2.587
2019-01-01 Oe:10:16 14.1 100.6 1460002 56129 61 0.0
2019-01-01 0Oe:12:15 14.1 100.6 1460002 56129 38 0.0
2015-01-01 Oe:14:4¢ 14.1 100.6 1460002 561289 34 0.0
2019-01-01 06:17:44 14.1 100.6 146000z 56129 60 0.0
2019-01-01 06:19:43 14.1 100.6 1460002 56129 72 0.0
2019-01-01 Oe:28:32 13.9 100.6 14600020 e vmiasnann 56129 107 5.83

31 4.24 AeenatolaluMI314 overspeed
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1 Y
overspeed W11 1) 1¥ I umsmsminasalumsnseinnuianely

o 9

° ' < ° Y ° . A
maeivarutunmsmriuali 1Usunsuiiauyu Driver memory N1 4GB

Tosunsu 4.3 madandlumssuIna illegal by speed.py

/usr/bin/spark2-submit --master yarn-client --driver-
memory 4g 1llegal by speed.py

Active Jobs (1)
Jobld * Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded Total
1 1t NativeMethod pliava:d ¥ii) | 2020/03104.00:08.48 1 min 205 AL B ¥ H0/51527

Completed Jobs (11)

Jobld * Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total

1 wsertinto al NativeMethodAccessorimpl java 38 min 505 . W Wrecaa7oze
wsertinto at N . 1mpl java:0 42min 5i5 [ 160280150280 (1 failed)
wseftinto af NativeMethodAccessormpl java 37 min 5/5 LY W W
wserfinio i NativelethodAccessorimpl java 36 min 855 & - ' 49802149302

6 1sertingo al NativeMethodA fmpl javai0 36 min 515 [ AN 49848293 (2 faiked)
sertinto thodAcressorimpl | 25 min 5/5 AN O 2484l (2 faied)

4 wsertinto 5 javal 36 min 515 h 1 aAd 150348150386
sertinl : 26 mir 55 wll e 2265842888 (1 faiked)

2 Asertinte 18 min 5/5 bl b [Bes@izasiy
wsertint Accessorimpi java 19min 515, [ o B e . RN

[ wsertintd at NativeMathod orimpl java D 20.min 5/5 [ .

4' Y K d‘ v ] A
gﬂ 4.25 wamsmammammaga‘lumin illegal_by_speed tiio5urily 22 hou

nnwamanaae w11l 22 wouazldnaundelszana 30.36 w1n /2 1hou

application 1583050139349 0179 root illegal_byspeed SPARK root.users.root  Tue Mar  Wed Mar  FINISHED SUCCEEDED
3 4
18:34:01  00:56:04
+0700 +0700
2020 2020

31 4.26 NAAF UM ITUNIHNAVDIN314 illegal_by_speed

Y v
nramsnaaodlgnar lumssunanua 1 34 6 $2Tu9 22 Ui

41.3 M 123.9 M f’user."hivef’warehouSef’nmtic_analytic.dbfillegai_by_speed

E‘IJ 4.27 vinavedlndama illegal by_speed U HDFS
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11031 4.27 lWda13514 illegal by speed U HDFS Juuianaviua 123.9 GB Taouiiq

3 A '
1NUN uRag Datanode V119 41.3 KB

illegal_by_speed.year illegal_by_speed.month illegal_by_speed.unit_id illegal_by_speed.avg_speed illegal_by_speed.cnt_illegal illegal_by_speed.unit_typ
1 2018 1 001000000000000109050125326 79.9800033569336 35 1
< & 2019 1 001000000000000113590103629  62.470001220703125 2 0
3 2019 1 001000000000000113590110223  64.62999725341797 4 0
4 2018 1 001000000000000122190103625 42.060001373291016 2 0
5 2019 1 001000000000000124770201933  46.29999923706055 3 0

6 2018 1 001000000000000156010102218  55.040000915527344 2 0

31) 4.28 Aveadowa illegal_by_speed 1141

v & a ¢ 9 Ao 9 ' v X
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a A =
¥ia30 et uvell 2561-2562
(v d
4.2.4.1 Ingiszasn
d’ o a o o a A =
MBNINITNIZIANUAAIINTI ININIFTNINY HEnAIuFHATH T181A0 VDT
L4 o ) o o = ~ A
2561-2562 1agl% PySpark 1A8N1503291A2I0AA1NYI TUINITHIIUHLIED N15NTDI

a 1 v a o A A o = Y 122 o
WIUAAADAUINY 4 B2 1N 5oLl0ATY 4 %’JI?JQLLWJﬂﬁWﬂﬁﬂ%JﬂQ 2 W19

4.2.4.2 I5MINAa0

o y o ~ A 1 ~
a3191Wd Tl sunsu Pyspark 1o U152 02101 AN INNTAV0ITIIAINTD
=) o @ [ Y] <3 9 A : g 9y A J
llﬂ'li‘ﬂ'N'luLLﬁ3ﬂ'l§Wﬂ5flsll'f]\36]5'Nnﬁ']ﬂﬂ]lﬂ Lﬂ‘le’JGluﬁ'li'N"]f'ﬂ overtime ﬂ?ﬂuuﬁﬁ’lﬂ@ﬂhlwt"l
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I’]Jil,l,ﬂilllfw’E]ﬂ']U'JUﬂi\‘]ﬂﬂﬁ$‘1/]'lWﬂi]']ﬂ@l'li'N overtime m‘ull’i)ﬁlumﬁwa illegal by time A529d0U

@ 1 ) o A ] 9 v X A 9
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Tolsunsu 4.5 mdandlumssuIna overtime.py

/usr/bin/spark2-submit --master yarn-client --driver-
memory 5g overtime.py

Active Jobs (1)

Jobld ~ Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total
9 tinto at NativeMet! essorimpl java k 2020/03/06 19:58:23 24 min o4 17697/18502

Completed Jobs (9)
Jobld ~ Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/Total
A ¢ 181 44 15002/15092
13183113183
30h 3 21147221147
34t 4 20712171
44 2252322523
4 30-1€ 27h 19622119622
5020225 44 19000/19000
2020/0%05 22,54 51 1k 414 22401122401
imo! java0 2020/03/05 20.58,12 19h [ 16478/16478

d‘ Y - . . d‘ w L} =
g‘lj 4.29 wamimammammaga‘lumin nmtic_analytic.overtime waTurnuly 9 1neu

A o A B A & A A
Fl]']ﬂwaﬂ’liﬂﬂa@\uilﬂiuw']uhlﬂ 91U i]ﬂ"lﬂ’.lﬂ%ﬂﬁﬂﬂi&’iﬂﬂ! 2 Glfjill\i 5UIMN/ AU

application 1583050139349 0168 root  overtime SPARK root.users.root Tue Mar  Tue Mar 3  FINISHED SUCCEEDED
3 12:27:25
01:31:03 +0700
+0700 2020
2020
application 1583050139349 0201 root overtime SPARK root.users.root Thu Mar Fri Mar 6 FINISHED SUCCEEDED
5 22:40:44

20:57:49  +0700
+0700 2020
2020

31 4.30 naMlFIUMITUN WNAVBINT1S overtime

Y v
NananInaasd lanarlumssunavua 199 11 $2139 39 Ui

22.6 G ©7.8 G /fuser/hive/warshouse/nmtic analytic.db/overtime

g‘IJ 4.31 5111419161!@]\1"11/1’5‘1!6]151& overtime U HDFS

J . = g’; = 1
%1ﬂ§lﬂ 431 Ul‘l/\lﬁ@ﬂiN overtime YW HDFS UUU1ANINUA 67.8 GB Iﬂﬂlm\uﬂ‘ﬂ‘lﬂ 159

9% Datanode Y119 22.6 KB
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2019-01-01 22:30:27 13.7 100.7 1460 )66129 96 10.87 0.0
2019-01-01 22:32:44 13.7 100.6 1460 )66129 0 0.0 0.0
2019-01-01 22:43:05 13.7 100.6 1460 )66129 37 835.2 0.0
2019-01-01 22:45:03 13.7 100.6 1460 )66129 0 0.0 0.0
2019-01-01 22:50:27 13.7 100.6 1460 J6el2s 32 2.95 0.0
2019-01-01 22:51:40 13.7 100.6 1460 )66129 0 0.0 0.0
2019-01-01 22:53:36 13.7 100.6 1460 166129 37 0.0 14.2
2019-01-01 23:09:40 13.8 100.6 1460 )66129 0 0.0 0.0
2019-01-01 23:31:47 13.8 100.5 1460 J66l29 73 21.13 9.07
2019-01-01 23:42:45 13.8 100.5 1460 )66129 0 0.0 0.0

31 4.32 Aredatoyalumsng overtime

< Y a ¢ A A = A = o 9
i 1A1NEINI0 ATV INOMITLEZNAINTD UN1T 1AL TNTNA b9 Tagag
~ ~ A ' <3 = ' = = A ~ ~ ~ = g
HAAINANNINNFANUNUIBT UUNNVIFINIANTDUM TN WaZIANNINAGANTOUANNG 1T U
[ Y
0 992928199 1 UUA1319 overtime W01 1) 15 umsmsauasalumansziianuiaae 1
v 9

o ' < ° Y ° . A
mgetvarutunsmyuali 1Usunsuii Uy Driver memory N1 3GB

Tlsunsu 4.6 maanFlumssu1a illegal by time.py

/usr/bin/spark2-submit --master yarn-client -—-driver-
memory 3g 1llegal by time.py

Completed Jobs (5)

Jobld + Description Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded! Total
nsertinto af NatweMe pljav 202003108 19.02:28 5.5min 2 = palasso

isertinto at N i java( 202010308 18:59-18 32mn 22 -~ Tt 11400011400

sertinto at N athodAccessormpl jave 202010308 18 56 31 2gmin 22 wf = § #0960

1 ertinto al NabveMethe 20 202010308 1853 16 2min n —_— M [##00n1400
into at Natve € var 2020/03/0818 49.30 7min 212 " Wi W @#P600112600

d‘ v 4 Jal . d‘ U v A
51 4.33 wansnaaeUNIVOYAIHAI319 nmtic_analytic.illegal_by_time Ho3ur1111 10 1A%

d‘ o 1 = 9 = = a =
mﬂwamimammmumu”lﬂ 10meu v ldnandedszana 4w 8 Juh /

A
2 190U

application 1583050139349 0230 root  illegai_bytime SPARK root.users.root  SunMar  SunMar 8 FINISHED SUCCEEDED
8 19:34:56
18:49:20 +0700
+0700 2020
2020

31 4.34 A AlFl UM IS UNHNAVDIN14 illegal_by_time

Y
Mnramsnaaodlgnar lumssunanualszana 45 1

174.2 M 522.7 M /user/hive/warehouse/nmtic_analytic.db/illegal by time
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gﬂ 4.35 éllumsll@ﬂnh’\lﬁlﬂﬁn illegal by time U¥# HDFS

11031 4.35 11ldA1519 illegal by time U HDFS Tvuianaviua 522.7MB Taouiia

HUN ufag Datanode YA 174.2 MB

illegal_by_time.year illegal_by_time.month illegal_by_time.unit_id illegal_by_time.cnt_illegal illegal_by_time.unit_type

1 2019 1 05000 3322 33 8
2 2018 1 01800 255 12 0
3 2019 1 0010¢ 936 19 6
4 2019 1 03900 122 45 8

5 2019 1 00900 009 15 3

31 4.36 feeNUoYalHA1319 nmtic_analytic.illegal_by_time
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OWINITNTZINANNAA (INANG) LenAINNUN Iaaly PySpark

4.2.52 3EMIinnaeg
4 4 o o o a
a519 1@ 1151053 Pyspark (NOA1HIMHITIUIUNITATLIIANUAA LALLEAATY
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WU Tag 19013139950 locs10km ¥ 1F M smiuN Taatiouiuaoaw latlon YB39 gps_log AIY
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4.2.5.3 daMInNaaey

locs10km.lat locs10km.lon locs10km.district locs10km.province
1 185 97.4 Mae Sariang Mae Hong Son
2 18.3 975 Mae Sariang Mae Hong Son
3 184 975 Mae Sariang Mae Hong Son
4 184 976 Mae Sariang Mae Hong Son
5 185 976 Mae Sariang Mae Hong Son
6 17.9 97.7 Sop Moei Mae Hong Son
7 18.1 97.7 Mae Sariang Mae Hong Son
8 182 977 Mae Sariang Mae Hong Son
9 183 977 Mae Sariang Mae Hong Son

31 4.37 feenatoyalum31a locs10km

o 9

o ' <3 ° 9 ° n A
masiarutunsmruali 1Usunsuiiuyu Driver memory N 3GB

Tlsunsu 4.7 maandlumssulla illegal speed by area.py

/usr/bin/spark2-submit --master yarn-client --driver-
memory 3g 1illegal speed by area.py

Jobld v Description ‘Submitted Duration Stages: Succeeded/Total Tasks (for all stages): Succeeded/ Total

14 run @t ThieadPodiExecutor java 1145 2020103106 21.18.39 01s 1" d owe. W N2
13 inseftinto &t NativeMetho impl java 0 2020/03/08,21115:47 28min 33 T N @
12 run at ThieadPoolExeeitor java 2020i03/08 21115 47 83ms 11 N /B N .
1 insertinto at NativeMathiodAecessorimpl java 0 2020003008 2113:15 25min 33 L ome T N Woson2a0
10 run at ThgadPoolExeculdr javart14s 2020/03/08.21:13 14 01s 11 WO S F 22 @
9 in at NativehethodAccessorimpl java 0 2020103108 21:10:26 28min 33, £ N F 2000280
8 run at ThreadPeol avé 1145 2020/03/08 2110:25 02s 11 [V &Y SN, —)
7 insertinto at \ L ccessorlaipl java 0 2020/03/0821.07 34 2.8 min 33 W & veomsw
6 run at ThreadPoo 2020/03/0821.07:34 01s n y 22

5 cessorimp! java 0 20200303 21:05.29 2 1min 33 & SR R S—
4 java 1145 2020103108 2110528 02s " ey 22 pa
3 isorimplyava 0 2020/03/08 21:02'59 25min 33 & e L
2 1145 2020/03/08 21:02 58 02s 11 [ e ]
1 sorimpl féiva 0 2020/03/08 21:00.02 29min 33 . 1280012800 Lo
0 run at ThreadPoolExecutor java 1145 2020006108 205953 8s i

1 '
A v sl = A o v ul 1] A
31 4.38 wamsnaavuNRMVaYalHAI91 illegal_speed_by_area 1105 usu 11 14 10U
A o A Y dl = A
mﬂwamiwﬂammmumu"lﬂ 14 19U %z“l%nmmaﬂﬂizmm 2.8 UIN /2 1ADY

application 1583050139349 0243 root  illegai_bytime SPARK root.users.root  Sun Mar  Sun Mar 8 FINISHED SUCCEEDED

8 21:32:17
20:59:44  +0700
+0700 2020
2020

31 4.39 nanlFluM IS U AV IM1514 illegal_speed_by_area
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Y
nwamanaasalarlumssunanuailszuia 33 1

91.6 K 274.7 K /user/hive/warehouse/nmtic analytic.db/illegal speed by area

g‘ﬂ 4.40 51]1419]‘1!@@‘11/‘]6611513 overspeed U HDFS

91031 4.40 lld@1519 illegal_speed by area UM HDFS an1aviaviua 274.7 KB Tag

=] ! 1
UUAUNUN L@ag Datanode YU1A 91.6 KB

illegal_speed_by_area.year illegal_speed_by_area.month illegal_speed_by_area.lat illegal_speed_by_area.lon illegal_speed_by_area.district illegal_speed_by_z
1 2019 1 15 100.5 Ban Mi Lop Buri
2 2018 1 17.5 102 Na Duang Loe
3 2018 2 15 101 Phatthana Nikhom Lop Buri
4 2018 5 14.5 995 Bo Phlai Kanchanaburi
5 2018 5 13 1025 Pong Nam Ren Chanthaburi
6 2019 7 16 103.5 Sl Somdet Roi Et
7 2018 7 18 100 Den Chai Phrae

g‘lJ 4.41 é'l’mzini’im‘gacluﬂﬁn illegal speed by area
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4.3.3 HaNIinaaog

postgres=# create table numcartype_by year (year int,sum unit_type bigint,unit_type varchar(l));
CREATE TABLE
postgres=# \d numcartype_by_year
Table "public.numcartype_by_year"
| Collation | Nullable | Default

integer
sum_unit_type | bigint
unit_type character varying(1)

NFO mapret

31) 4.43 eensnuiitioyasenli Postgres database

¥ SOL Shell (psgl)

31 4.44 feenaMs19oYalY Postgres database

<3 1 1 @
%WﬂNaﬂTi‘ﬂﬂﬁ’E'NLLﬁﬂQi%tﬁu31ﬁ1h1iﬂﬁﬁﬁﬂyﬁ%1ﬂ Hive YUY HDFSMIJJEN Postgress

ladu5e
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ARRINAINEY ey
alss illegal_speed 2018 | illegal_speed 2019 Total of 2018 0: hisaplsznn
ugAAUIHUITIAN 1: salaassls:
sOBUe 0 1,691,791.00 1,976,104, . 4.22M 3 : snlaaashil
1,320,051.00 4: salaamsdruynna
878,356.00 505,901.¢ Total of 2019 5: saussynduyana
| 6: snussynhidszdivne
Rt T I (00 00) . 3.31M 7 : saussynilszdivne
5 1521500 8: saussyndiuyanAa
35, z 4 Reduction rate 9: saussynaluyana
0,
4,223,756.00 68%  7,531,748.00 - -21.68%
O Select all
Oo
O
O3 unit type @1 ©3 8 @9
04 2008 unit_type
os g el
Oe6 :}i s)
o7 Z 200K 7
Os z :
o9 =
B 6
E 100K
£ 35.83% “— 5207% @5
B : 9
-
K . — —_—— ——— o4

AfANITNST

WanuAaIn Total of 2018
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Tisunsu n.1 eazdaavedla Flume.conf

tierl.sources = spool

tierl.channels = memoryChannel

tierl.sinks = kl

#source

tierl.sources.spool.type = spooldir
tierl.sources.spool.channels = memoryChannel
tierl.sources.spool.spoolDir = /home/nmtic/gps
tierl.sources.spool.fileHeader = false

#channel

tierl.channels.memoryChannel.type = memory
tierl.channels.memoryChannel.capacity = 10000
tierl.channels.memoryChannel.transactionCapacity = 3000

# Send to Kafka Broker on Hadoop Node
tierl.sinks.kl.channel = memoryChannel

tierl.sinks.kl.type = org.apache.flume.sink.kafka.KafkaSink
tierl.sinks.kl.batchSize = 600

tierl.sinks.kl.brokerList = nmtic-2:9092,nmtic-
3:9092, nmtic-4:9092, nmtic-5:9092

tierl.sinks.kl.topic = gps.nmtic

tierl.sinks.kl.zookeeperConnect = nmtic-1:2181,nmtic-
2:2181,nmtic-3:2181, nmtic-4:2181,nmtic-5:2181/kafka
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Tdsunsu n.2 Tnalu Spark Streaming

#!/usr/bin/pyspark?2

from  future  import print function
from pyspark import SparkContext
from pyspark.sgl import SparkSession,Row,HiveContext
from pyspark.streaming import StreamingContext
from pyspark.streaming.kafka import KafkaUtils
from pyspark.sqgl.functions import
unix timestamp,col,year,month
def handle rdd(rdd):
if not rdd.isEmpty() :

global ss
df = ss.createDataFrame (rdd,
schema=["'time stamp','unit id', 'lat', 'lon',

"speed', 'unit type'])
df with year and month = df.withColumn ("date", (col
("time stamp") .cast ("date")))
df with year and month.show ()
df with year and month.write.mode ("append")
.insertInto ("default.gpslog")

sc = SparkContext (appName="gps lday")
ssc = StreamingContext (sc,1)
ss = SparkSession.builder.appName ("gps lday")
.config("spark.sgl.warehouse.dir",
"/user/hive/warehouse") .config ("hive.metastore.uris",
"thrift://nmtic-1:9083") .config("hive.exec.
dynamic.partition", "true").config("hive.exec.dynamic
.partition.mode", "nonstrict") .enableHiveSupport ()
.getOrCreate ()

ss.sparkContext.setLogLevel ('WARN')

#kafkaTopic
ks = KafkaUtils.createDirectStream(ssc, ['gps.nmtic'],
{'"metadata.broker.list': "'nmtic-2:9092,nmtic-
3:9092,nmtic-4:9092, nmtic-5:9092"})
lines = ks.map (lambda x: x[1].split(',"))
transform = lines.map (lambda x: Row(time stamp =
x[3],unit id = x[4], lat = x[0], lon = x[1],
speed = x[2], unit type = str(x[5])))
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transform.pprint ()
transform.foreachRDD (handle rdd)

ssc.start ()
ssc.awaltTermination ()

Tugruvesmsadeasalu Hive vzvihimsaiialioglu ORC Format naziimsiis

.. 9 v AR Y A 3 .
Pmﬁnonm@ﬂm@gaﬂ1ﬂ]uﬂQNinﬂ1ﬂm0§aTlﬂi&Tuneﬁmnp

Tdsunsu 0.3 maanslumsa31anisng gps_log 11 Hive

create table gps log (unit id varchar(27),lat float,lon
float, speed tinyint,unit type tinyint)

partitioned by (date date)

row format delimited fields terminated by ','

stored as orc TBLPROPERTIES ('transactional'='true');
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Tdsunsu 4.1 Ifia Pyspark RlFSnSumsdnngtitiemsusesualuunazisannvesi

2561-2562

#!/usr/bin/pyspark2

from pyspark import SparkContext, SparkConf

from pyspark.sql import SparkSession, HiveContext

from pyspark.streaming import StreamingContext

sc = SparkContext (appName="numcartype")

ss = SparkSession.builder.appName ("numcartype") .config
("spark.sqgl.warehouse.dir","/user/hive/warehouse")
.config("hive.exec.dynamic.partition.mode", "nonstrict")
.enableHive Support () .getOrCreate ()

ss.sparkContext.setLogLevel ('WARN')

hive context = HiveContext (ss)

for x in range(1,13):

dff = "Select year (date) as year,month(date) as month,
count (distinct unit id) as count unit type,
case when unit type = '' then '0Q' else

unit type end as unit type
from default.gpslog where month (date) = "
+" ' st (x)+"T4E T
group by year(date), month(date),unit type"
df = hive context.sgl (dff)
df .write.mode ("append") .insertInto ("nmtic analytic.
numcartype")

9 [ a L4 4 < { o o A a
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overspeed Lﬁ’e)“l/i”liz83L3ﬁ1§ﬁ@’ﬂﬁiﬂﬂi$ﬂ1ﬂ’ﬂﬂﬂﬂ NUUTITINATIN illegal by speed RTEER

a3 { o y A o a
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#rusrbinpyspark?
frompyspark import SparkContext, SparkConf
frompyspark.sgl import SparkSession, HiveContext
frompyspark.streaming import StreamingContext
sc =SparkContext(appName="overspeed"
ss = SparkSession.builder.appName ("numcartype") .config
("spark.sqgl.warehouse.dir","/user/hive/warehouse")
.config("hive.exec.dynamic.partition.mode", "nonstrict")
.enableHive Support () .getOrCreate ()
ss.sparkContext.setLogLevel(' WARN")
hive context =HiveContext(ss)
for x inranged,13):
dff =mWITH t AS(
select distinct time stamp,date, rounddlat,l)as
lat, rounddon, )as lon,unit id, speed,
case when speed > 90 then 'true' else
'false' end as overspeed,unit type
from default.gpslog

where month@ate)="+""+str+ ""+"and

speed =0

select t3.time stamp,t3.lat,t3.lon,t3unit id,
t3.speed, t3.time overspeed, t3unit type,
t3.date

from (select t2+, max(time overspeedjover

(PARTITION BY grp,unit id,date )
as maxtime
from (select tl=x,
case when overspeed ='true' then
round(unix timestamp (time stamp)
-first valuewunix timestamp
(time stamp)over(PARTITION BY
grp,unit id,date order by
time stamp )60,2)else 0 end as
time overspeed
from (select *,case when overspeed

='true' then (row number()
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(A10)
over (partition by unit id
,date order by time stamp)-
row number()over (partition
yas tl
yas t2
yas t3 where time overspeed =-maxtime™
df =hive context.sqldfif)
df writemode(append".insertIntornmtic analytic.
overspeed"

Y o v d .
Tdsunsu 4.3 1A Pyspark ¥ 1S umsdinsigsimanumiundesvesa01nn1se gps_log az

¥
(%4

NMIUASINNITHINNNAADINAITIE overspeed

#rusrbinmpyspark?2
frompyspark import SparkContext, SparkConf
frompysparksgl import SparkSession, HiveContext
frompysparkstreaming import StreamingContext
sc =SparkContext(appName="illegal byspeed")
ss = SparkSession.builder.appName ("numcartype") .config
("spark.sqgl.warehouse.dir","/user/hive/warehouse")
.config("hive.exec.dynamic.partition.mode", "nonstrict")
.enableHive Support ().getOrCreate ()
ss.sparkContext.setLogLevel('WARN")
hive context =HiveContext(ss)
for ; in range(1,13):
dff =mwith tl as (
select year(date)as year,
monthdate)as month,unit id,
round@avg(speed), 2)as avg_speed,
case when unit type =''"' then '0’
else unit_type_end as unit type
from default.gpslog
where monthdate)="+"“+strx)+"'"+"and
speed =0
group by year(date),monthdate),unit id
,unit type),
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y Speed

t2 as (
select year(date)as year,
monthdate)as month,unit id,
count(time overspeed)yas cnt illegal
from nmtic analytic.overspeed
where monthdate)="+""+strxy"""+"
and time overspeed > 3
group by year(date),monthdate),unit id

select tl.year,tlmonth,tlunit id,
tlavg speed,t2cnt illegal,
tlunit type

from tl join t2 on tlunit id =tZunit id
and tlyear =t2.year
and tlmonth =t2month

df =hive context.sqldfif)
df writemode(append').insertIntornmtic analytic.illegal b

9
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#rusrbinpyspark2

frompyspark import SparkContext, SparkConf

frompysparksgl import SparkSession, HiveContext

frompyspark.streaming import StreamingContext

sc =SparkContext(appName="overtime")

ss = SparkSession.builder.appName ("numcartype") .config

("spark.sqgl.warehouse.dir", " /user/hive/warehouse™)

.config("hive.exec.dynamic.partition.mode", "nonstrict")
.enableHive Support () .getOrCreate ()

ss.sparkContext.setLogLevel('WARN")

hive context =HiveContext(ss)

for y in range (2018,2020,1) :
for x inrange,13):
dff =mWITH t AS(
select distinct time stamp,date,
round(lat, )as lat,
roundlon, l)as lon,
unit id, speed,
case when speed > 0 then 'true'
else 'false' end as
active,unit_type
from default.gpslog
where year (date) =""" +"'""+str(y)+"'"+
""" and month(date)=""
+ gt )
select t3.time stamp,t3.lat,t3.lon,
t3unit id, t3.speed,
t3time active,
lead(t3.time nonactive, 1)
over(PARTITION BY unit id,
date order by time stamp)as
time nonactive, t3unit type,
t3.date
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fromselect t2+*, case when active =
'"true' then max(time active)
over(PARTITION BY grp,unit id,date
yelse 0 end as maxtime active,
case when active ='false' then
max(time nonactive)over
(PARTITION BY grp,unit id,date )
else 0 end as maxtime nonactive
fromselect tlx, case when active
='true' then
round(unix timestamp
(time_ stamp)-
first valueunix timestamp
(time stamp)over(PARTITION BY
grp,unit id,date order by
time stamp)60,2)else 0 end
as time active,
case when active ='false'
then roundunix_ timestamp
(time stamp)-
first valuewnix timestamp
(time stamp)over(PARTITION BY
grp,unit id,date order by
time stamp)y60,2) else 0
end as time nonactive
from (select *,(row number(
over (partition by
unit id,date order by
time stamp)- row number(
over (partition by
unit id,active,date order
by time stamp))as grp from t
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yas tl
yas t2
)as t3 where time active =

maxtime active and
time nonactive =
maxtzme_nonactive

df =hive context.sql@dfif)

df writemode(append’.insertIntotnmtic analytic

.overtimem

o AN T )
Tsunsu 4.5 1fa Pyspark MIFEHSUMSIATILHMNUIUASNNIZTRAINAI319 overtime

#rusrbinmpyspark?2

frompysparkimport SparkContext, SparkConf

frompysparksgl import SparkSession, HiveContext

frompyspark.streaming import StreamingContext

sc =SparkContext(appName=" illegal bytime.py")

ss = SparkSession.builder.appName ("numcartype") .config

("spark.sgl.warehouse.dir", " /user/hive/warehouse")

.config("hive.exec.dynamic.partition.mode", "nonstrict")
.enableHive Support () .getOrCreate ()

ss.sparkContext.setLogLevel(' WARN')

hive context =HiveContext(ss)

for x in range(1,13):
dff = """select year (date) as year,

month (date) as month,
unit id,
count (*) as cnt illegal,
case when unit type = '' then '0' else
unit type end as unit type

from nmtic analytic.overtime

where (time active > 240 or
(time active = 240 and time nonactive <
121)) and month (date) ="""
+"M T Mstr (k)M
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group by year (date),month (date),unit id,
unit type
df = hive context.sgl (dff)
df .write.mode ("append") .insertInto("nmtic analytic.
illegal by time")

Y ) (Y] a d o
Tdsunsu 2.6 1aa Pyspark NMFE11SUMINATIZHHINTNIZRANVAA (210A13057) Hanm

A o
NUN

#rusrbinmpyspark?2

frompysparkimport SparkContext, SparkConf

frompyspark.sgl import SparkSession, HiveContext

frompyspark.streaming import StreamingContext

sc =SparkContext@ppName="illegai bytime"

ss = SparkSession.builder.appName ("numcartype") .config

("spark.sqgl.warehouse.dir", " /user/hive/warehouse")

.config("hive.exec.dynamic.partition.mode", "nonstrict")
.enableHive Support () .getOrCreate ()

ss.sparkContext.setLogLevel('WARN")

hive context =HiveContext(ss)
for x inrangecd,13):
dff =mwith t1 as (
select year(date)as year,
month(date)as month,
round(lat, yas lat,
rounddlon,l)as 1lon,
count(time overspeed)as cnt illegal
from nmtic analyticoverspeed
where time overspeed > 3 and month(date)
=g Vg o tr(x)+" Vg wnn

group by year(date),monthdate), lat,lon

t2 as (select * from default.locs1lOkm)

select tlyear,t2lat,t2lon,t2district,
t2province,tlcnt illegal

from tl join t2 on tllat =t2lat and tl.lon
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from tl join t2 on tl.lat =t2.lat and tl.lon
=t2.1on
group by tlyear,tlmonth,t2lat,t2.lon,
t2district, t2.province,
tlecnt illegal
df =hive context.sqldfif)
df writemode(append").insertIntornmtic analytic.

illegal speed byarea"






