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Abstract This study developed information technology infrastructures for building a driving environment analysis
platform using various big data, such as vehicle sensing data, public data, etc. First, a small platform server with a
parallel structure for big data distribution processing was developed with H/W technology. Next, programs for big
data collection/storage, processing/analysis, and information visualization were developed with S/W technology. The
collection S/W was developed as a collection interface using Kafka, Flume, and Sqoop. The storage S/W was
developed to be divided into a Hadoop distributed file system and Cassandra DB according to the utilization of data.
Processing S/W was developed for spatial unit matching and time interval interpolation/aggregation of the collected
data by applying the grid index method. An analysis S/W was developed as an analytical tool based on the Zeppelin
notebook for the application and evaluation of a development algorithm. Finally, Information Visualization S/W was
developed as a Web GIS engine program for providing various driving environment information and visualization.
As a result of the performance evaluation, the number of executors, the optimal memory capacity, and number of
cores for the development server were derived, and the computation performance was superior to that of the other
cloud computing.

Keywords : Big data, Cloud computing, Driving environment, Information technology infrastructure, Platform, Public
data, Vehicle sensor
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Development trend of H/W and S/W for building big data platform[3]

Major development trends

processor core

‘Emerging processor core, High performance and low power for processor cores

processor-memory integrated
computing

‘Increased the need for processor-memory integrated computing for big data processing

H/W | Computer design
using next generation memory

‘Development of high performance and low power next generation memory
-Commercialization of next-generation memory and market growth

intelligence

Computing solution based on artificial -‘Perceptual computing, Unstructured database management system, High performance computing
-Commercialization of artificial intelligence computer

Big Data Collection

‘Big data collection technologies based on various types of data such as Crawling, Open API, FTP,
RSS, Streaming, Log collector, etc

Big data storage and processing

‘Distributed processing technology based on disk or in-memory such as HDFS, Spark, Storm, etc.

S/W | Database construction
using Big Data

‘RDB (MySQL, PostgreSQL, etc.)
‘NoSQL DB (Hbase, MongoDB, Cassandra, etc.)

Big Data Analysis

‘Open sources for big data analysis (Mahout, Zepplin, R, etc.)

Big data visualization

-Technologies for visualizing big data information (Prefuse, D3.js, Node.js, matplotlib, etc.)
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Interface), FTP(File Transfer Protocol), RSS(Really
Simple Syndication), Streaming, £ 15%7] 53 2o
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Flume, Scribe, Chukwa 5-°] It} Hldlo|e A7

< HDFS(Hadoop Distributed File System), Spark,
Storm 53} zro] T]Azl i olw|Ee] 7]uke] EAkA]

g B AR 7)ol /EESIY. Bldle]E] DB 75714
2 #AE= v#AE DB 3ol ulg} RDB(Relational

Z, 4] IP(Intelligent Property) 71& &1, Z2AA I Database Building)2} NoSQL DB T-Z7|&2 7=
o] FRE T AT, 10T AF W& 55 8k 2l th 9714, RDB 57142 MySQL, PostgreSQL &
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2} Crawling, Open API(Application Programming Ho]E ZYPE AH) X~ 7|4 B3-S Table 29+ 7o) Hlo]
Table 2. Service Trends of Big Data Platform[3]
Domestic system Oversea system
NTIC ROADPLUS UTIC TOPIS RITIS NPMRDS VICS TCC
Real-time data collection ) o o O O O o o
Internal collection system ) o o ) X O o o
Data collection |Use of external data O O O O O O X ¢}
Weather data collection x x O O O x X ¢}
Vehicle sensing data X X X X X X X X
Historical data inquiry (@] o o (@] O X X x
Dat Ivsi Statistical analysis tool x x X x O O % x
ata an§ ysls Prediction/Forecasting x o o (@] O X X o
and prediction :
C(l)nvcrgcncc Analysis « o o « o « o o
with Weather Data
Information | GIS visualization ) O O ) 0] @) e} e}
visualization | Table and graph visualization O O O O 0] O X O

3 NTIC(National

Transport Information Center), ROADPLUS(Expressway Traffic Information Center), UTIC(Urban Traffic Information Center),

TOPIS(Transport Operation and Information Service), RITIS(Regional Integrated Transportation System), NPMRDS(National Performance
Management Research Data Set), VICS(Vehicle Information and Communication System), TCC(Traffic Control Center)
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Capacity of the executor RAM(GB)

1 2 3 20
2 | 66681 | 67.051 | 67.098 | 68.152
4 | 42224 | 41083 | 41615 | 4324
6 | 33268 | 33037 | 33291 | 3354
8 | 29109 | 29271 | 29662 | 29.204
Number of ™= 0™ g 101 | 28241 | 20.125 | 30.331
executors
P 12 | 28907 | 27965 | 28622 -
14 | 28951 | 2876 | 28.909 ;
16 | 29038 | 20507 | 2981 ;
18 | 30031 | 30.122 | 30428 ;
20 | 32591 | 30935 | 32.187 -
EaSu —Er*ﬂ* SO A] AaFE Foo] NGt 21
739-9F Fho g Aol Aira Al A= vl
stlom, 11 A= Table 49F Tk

Table 4. Computation time by number of the executor

core(sec)
Number of executor cores

1 core 2 core 3 core

2 66.681 43.363 39.164

4 42.224 31.461 27.58

6 33.268 27.434 24.462

8 29.109 25.044 25.884

Number of
10 28.191 27.606 25.588
executors
12 28.907 27.72 27.287
(EA)

14 28.951 29.323 34.822

16 29.038 30.667 29.237

18 30.031 30.326 29.479

20 32.591 33.019 35.84
4.2 Et 7[#2| 22RE ZRFE N SHLYS Hlw
AT e EA e 7o A% ZUPUF A
wel g vwsp] sldte] e snel Fehs AR
& A 10719] 7 AHE At A A et
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Table 5. The building environment of the two servers

Development server | Comparison server
Operating system Ubuntu 14.04 Ubuntu 14.04
CPU(node) i5-4 core Xeon-10 core
RAM((node) 32GB 64GB
DISK(node) 500GB(SSD) 500GB(SAS)
Number of nodes 10EA 10EA
HDP version 25 2.5
Spark version 1.6.2 1.6.2
Network bandwidth 1G 1G
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Table 6. Evaluation results of both servers

2 core

8

1 core

8

Number of core

Capacity of RAM(GB) 1 16 1

Development

server(@) 125.29

123.28|132.86| 78.62 | 74.48 | 71.87

Computation|
time
(sec)

Comparison
server(b)

Gap(@-®)

214.96/|213.18|207.70(102.24) 89.81 | 90.86

-89.67|-89.89-74.84|-23.61|-15.33|-18.98
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