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A Web Application for Open Data Visualization Using R

Kwang-Seob KIM' - Ki-Won LEE'*

o oF
O =

1 gloE7} AR FA|E okl A olqrE FZbEHA #E )l ot
th 1 HolHE A% 24 Ve FTolA oWl AT LEALAE VIRES =
sle} RS Q2 FAR st "ol AlZtshs §) AREALY] A#H Fgo] 7hsEt e s tish
2 a8 Az 7]eelH, RS B4 7Y AR 48 7l sk dofet dholt) o]
ToA o] F 7HA] V& Q4E st FAERE Eslehs ¥y LTHOlH Y A4EE o
7IeloZ = 7IRE &8 AHEE AlFEH R Sl t‘éﬁ 2XEGO] A A]S 2
SHA 9= o] §8& EAE AREAPE A4 dlolHE FESHA ¢1 Bes A5E 2T dolH A
T3t Rell st Fsk 2 2o] §loj RO AlZtsl AHE] 7)5S o] & § ESE Firh o] A
2ol HEsk 1 AREAE vheFst AlZbs) V]S o] gete] Thast A7 AdE AR =R 9
28 5 k. &% RO FEA A7 e T B A 7159 AwE @4 B doly AAE F
Sk opeketa ANAQl §8 2d ks Fole] 3R &8 Fof] o] 7ofd 4 s A

o7 7]t}

_I}L %0,

FR0{ : R ¢0{, 2ECI0|E|, LEAA, TIO|E] AlZt=}, 2l

ABSTRACT

As big data are one of main issues in the recent days, the interests on their
technologies are also increasing. Among several technological bases, this study focuses
on data visualization and R based on open source. In general, the term of data
visualization can be summarized as the web technologies for constructing, manipulating
and displaying various types of graphic objects in the interactive mode. R is an
operating environment or a language for statistical data analysis from basic to
advanced level. In this study, a web application with these technological aspects and
components is newly implemented and exemplified with data visualization for
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geo—based open data provided by public organizations or government agencies. This

application model does not need users’ data building or proprietary software

installation. Futhermore it is designed for users in the geo—spatial application field

with less experiences and little knowledges about R. The results of data visualization

by this application can support decision making process of web users accessible to

this service. It is expected that the more practical and various applications with

R—based geo—statistical analysis functions and complex operations linked to big data

contribute to expanding the scope and the range of the geo—spatial application.

KEYWORDS - R Language, Open Dala, Open Source, Data Visualization, Web
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TABLE 1. Open source list of libraries and external applications for data visualization

Name

Feature Type

Protovis Custom views of data with simple marks such as bars and dots
google chart Simple line charts to complex hierarchical tree maps, the chart
tools gallery provides a large number of ready—to—use chart types
. JavaScript toolkit for creating interactive data visualizations for
InfoVis
the Web Library
D3.is Binding arbitrary data to a Document Object Model (DOM),
. related to data—driven transformations to the document
Data visualization for digital art, interactive animations,
Processing.js educational graphs, or video games. Work using web standards
and without any plug—ins
Interactive tool for data cleaning and transformation, less time
Data wrangler . : .
formatting and more time analyzing data L
Application

Securely upload spreadsheets and tabular data in CSV, TSV,

Zoho reports

XLS or HTML files. Pull data from Web URLs
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TABLE 2. Specifications of implementation resources used in this study

Development environment

Name / Version

Operating system

Ubuntu 12.04 LTS

Web server Apache 2.2.22(rApache)
Server Server programming language Python 2.7
R 3.0.2
Database PostgreSQL 9.1.11
Spatial database PostGIS
Free map OpenlLayers 2.13
Public data . . . Vworld
Environment information Seoul Open API
Population data Sejong Dataset
HTML5
Web programming language JavaScript
Client CSS3
Networking jQuery 2.0.3
User interface jQuery Ul 1.10.4
Chart visualization D3.js 3.4.2

of

St 373 AbFS AElst Aot AlAEe EE
Aoz A AH, FEIAE, F& HeolH <
Al TR o] FolXith of7|A A= SHsh
Agk glo] AMEE = e T F AAE
ARG o, ofutA] ) AWE FsErh A
A AR AHEE Yot AR BES Python
2AYER FEIIeH, AIPAR] B R
A AgE fE RE ARSItk A
of| Al AREAZL A1l 3 dlolElE e, A
A JQEE = ¥ dlolHulo|l AR s
PostGIS7}  AMEEHITE  SEfoldEd A=
HTML5E 7]Hte 2 3= jQueryE ©]&3}]
A ele] FAlE 98t AREAE dEFo]AE T
dstalon, ¥ A= Aeld dae] Aj7st
of o3 }HoFE D3jsE AHEEh R
A A4 AHE 24y 255 fsk 28
I FrE AYstz Y ortMurrell, 2006),
o] ojZg Aol A= R 7IHE AE 1
A A LA k2 HAF AFHE sk 1
g A 24 715& Awstr] 98kl D3.js
5 Agsisith & 204 AR TE TR
QFELS 7INEE] ] 7L Hloly AJZbsl &
nith 7b7y 544 Tss AlwetE®E T AA )L
8 H33 AAReA olst SRS Fow

S Aol F7b et oAl Ago) 7}

)
ofjl
o
o,
ol
o
&
>~
ol
ofo
ol
O
=
_>|~l_‘
ol
Lo
e
offt
X

i
1
N

¥ e o
_0|L
°
1o

U Ol'm
31;
o
o,
2
il
)
)
o
2
=2
Y
_>J|_',
o

UEE 3t} AA] QEdolE A& Alg
| S5 HEARA] QI HlojEfelH, @E API
Ag Atele AEAlelA AlFstn e 37
dloJgloltt. o714 MFEEHEAAAl Q1T Hlo]
Bo] A-¢ F3F dloly Alojm=, 4§ 7Ink
AlElOA] Q1A 4= Qe UlF- A7 &)
Hastth o] w@A o]Fo= AREAZ} 7FgsH
oy 74 A7 H5g Bl ARl §§ 53
of g} Mulst ARE HH A|xHe] 55
4= QEE SlQith T HolgdE 9 F APIe|
7 dlolg] AlZtsle] Hadk § )

rrow
Y

>
[

9 74 24 9 delE EHE e



R o[ 2EHe|= Azt

55/

U eI

7

HTML
Server ubuntu h Client
|
@ python
Systam File Upload
Madule
* Data Sets List
User's . f
processing Rh?:;m.s Visualization
data sets Function
7 Input Variables
Open API / Data Request“ Response
PHER ,| | Data Visualization
Open Open API
Layers i

VYWERLD

%‘4 Data-Driven Documents

FIGURE 1. A proposed system: components, data flow, and modules
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FIGURE 2. Data visualization for time variation and zonal variation using D3.js with air
quality data of Seoul APl and Vworld
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