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Abstract It was necessary for us to establish a U-City Integrated platform to handle information and to operate the
processes in order to solve various social problems in the modern cities and environment. As time has passed, we have
confronted to difficulty in handling massive data with limited storage and computing environment and in not satisfying
all the new requirements and on time information from the publics. The bigger the cost of the operation of the platform
got, the more doubts to keep and invest more to upgrade it arose. Here, we investigated the limitations of the U-city
platforms and analyzed the additional requirements and each function of the platform. In order to meet the requirement,
we applied new technologies to deal with massive data and suggested the infrastructure of computing environment. We
will be expecting the cost decreasing effects and the benefit increasing effects from the enhancement of U-City

platform.

Keywords : Massive Information Processing Technology, U-City, Integrated platform, Urban Information
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Table 2. The Current State of UCP(U-City Platform)

The existing state of major self-governing bodies

which use UCPs

cleiis(l)ica Module Name Module Features Inchon,
Cheong | Sejong | Namyangju | Samcheok | HwaSung
Ra
U-City Operational Layouts situation board,
User Interface displays and controls various O O O O -
(Unified Control) U-Service events
. . Enterprise Portal and handling of
Service U-City Operational evelﬁs(assignment of operat(;grs
User Interface . L ’ O O O O -
(Affair Portal) proptetgatlon f)f S{tuatlon event,
handling of situation events etc)
Service Utility UCP's' collection of uti.li'ti.es such as o O i i )
unified log, GIS utilities, etc.
Workflow Analyse situation events information o o
Management and create merged events i i )
Structure scenarios against mixed
Control . L .
U-Service situation events, organize task O O i i )
Management scenarios and supply for searching
them
Fuctions as information hub such as
Transport| Information Hub interfacing with UCP,managing O O - - O
routing,etc
External Service module which interfaces with o o
Interface external system ) i
U-Infra . .
Interface(interfacing Display mqependent.ly saved. o O o i )
Interface . . contents of various service terminals
with terminals)
U-Infra Collect, process and handle the data
Interface(interfacing| of sensors, etc, Supply standard - - - - -
with site devices) adapter to them
DB Unified Database UCP's common DB and each O O O O
module's DB
Cost (million won) 3200 | 4600 691 247 150
O : construction - : non-construction
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Table 3. Unstructured Data Processing Technology

S'W Description Openness | Reliability | Scalability
Data Storage
based on Open
Mongo NoSQL, Source/
Mongo [Product to save, Commer- O A
DB |search structured .
cial
and unstructured
big data
Program to help
Tajo access to . Open A A
NoSQL DB in| Source
SQL grammar.
Semi-structured
data storage
based on o
Hadoop HDFS,| . Po" O O
HBase Source
Save structured
and unstructured
big data

O : High-Level A : Middle-Level X : Low-Level

3) https://www.mongodb.org/
4) http://tajo.apache.org/
5) http://HBase.apache.org/
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Table 4. Cost Comparison(Data Warehouse Platforem

vs Hadoop)
. Data Warehouse
Division Platform Hadoop
Volume of Data 500TB
2,481 Ten 140 Ten
System Cost e s
million won million won
3237 T 1,003 T
Tatal Cost of Data »e2 ) ten 2000 el
million won million won

Al FebARE =7} u]§ ALY EAIF o] lrH10].

Table 4¢} o] Hadoop©] Al 5ok AR AA|AHE
7]&9] RDBMSo| H]3] JHiH o= Ak H-§ o=
&= dloleE AT 4= Sl= 50| 7HsshaL,
Hadoop& 2851912 uff Al §-AH|-8-2 94%, H|o]E]
AE HE2 69% HAHEE aE eI

4.4 IR ¥ 7573 B

NoSQL7|8F EALH | A A 2 F7HH A 2]7)e
Pigeon®, Spatial Hadoop?©| tE4 o & &1l Qict
o] 71&9] 3§ TR e 0| AP 7|5 HAE
A= Table 6, Table 79} Zon, o]& A-835}7] ¢t
HAES AAT 23 R Auls AP A

AgtA o], =-9]o] Atzlof gt 71 Zjato] 218
= Ao 2 UCity 7E8}F T4 AP BhAYE]= choFst
43‘7& dH BAQ s S~a5x] Hels 74 oz gitiEo]

2 AolAli= HBase 7|RHe] F7HH A HIA 7S
AA| 7idste] UCity att=sh 2pgof 2)-8-skarat gtk

HBase+= Pigeon} Spatial Hadoopof| 4] t}F+= &7
AEo s A& S EA e vAE HlolH

Table 5. Spatial Information Processing Technology Compared

Division Pigeon Spatial hadoop HBasw+ Index
- Pig Script - Map Reduce
Based - User-defined functions - Program that can make spatial NoSQL
technologies |- Supply spatial analysis by using| index in Hadoop HDFS and
a script language similar to Pig| analyse spatial data.
Usability/Ease |High Low Middle
Coml.m.mlty Low Low High
activity
Scalability/
AT \Middle Middle High
connectivity
Openness Open Source Open Source Open Source
Reliability  [Middle Middle High
Scalability ~ [Middle Middle High
- Providing a high utilization
- Active communities
- Easy to Use . . .
; . L. - Quick to anger spatial data|- Reference site of many places
strength - Easily extended with additional . .
user-defined functions analysis support Index - Configure the Simple Index
ROWKEY provide lightweight
and fast search speed
weakness - Spatial index cre?ation n(.)t.s%lppmwd - Few C().mr'{lunity activities - The difficulty settings
- Few community activities - No periodic update source

7) Richard Winter WinterCorp, October 22, 2013. V15.
8) http://spatialhadoop.cs.umn.edu/
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Table 6. Pigeon API Function Test

&

F ARA7ES T3 UCity 3FEHF

Division

Whether
Features

Util Functions

Whether you use the
Filter(predicate)

Algebraic &
Accumulator

Eval Function

Area

@)

0}

AsText

AsHex

Buffer

Connect

Contains

ConvexHull

Crosses

Difference

Envelope

Extent

IsEmpty

MakeBox

MakeLine

MakeLinePolygon

MkePoint

O|0|0|0|0

MakePolygon

Wverlaps

Size

Union

O|O|0|0|O|O|0|O0|O0|0|0|0|0|0|0|0|0 |00

O: Function active

Table 7. Spatial Hadoop API Function Test

Division

Whether
Features

Util Functions

Plot(Generated
Image)

Join

Remark

Rangeguery

O

Knn

(6}

Dj

Sjmr

o

Index

-~

Mbr

Readfile

Sample

Generate

O|Oo|O |0

Union

Plot

o

Plotp

Hdfplot

Hdfx

Skyline

Convexhull

Farthestpair

O: Function active
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Table 8. Simple Index Encoding
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Table 9. Configuration Spatial Attribute Table
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Configuration Spatial Attribute Table Contents Remark
Spatial Table
Indexinf (Optons for e expansion
Rownum Row-key Storagy (Use for Row-key search)
Attribute Geometry attribute information storagy
(row_info: According Field1 Attribute field 1
to attribute structure) Field2 Attribute field 2
Geometry Coordinate field
Geomfield (defaultr};ield Name : ‘GEOM')
Geometry Geometry information storagy
gyp efg}i Zz;) ecific Geometry Type Point, Line, Polygon
minx The minimum range of Geometry ‘X’ Value
miny The minimum range of Geometry ‘Y’ Value
maxx The maximum range of Geometry ‘X’ Value
maxy The maximum range of Geometry ‘Y’ Value
fid (Options for future expansion)
gid (Options for future expansion)
name Name
description
codespace (Options for future expansion)
fieldstype Field type storage
(numbering) Field1l Field Name 1 String, double
Field2 Field Name 2
Geomfield (Gdz(;:jttréi:]fkrj\]x:lf ‘GEOM) Point, Line, Polygon
Tableinfo Table information storage
minx The minimum range of Geometry ‘X’ Value (Total)
miny The minimum range of Geometry ‘Y’ Value (Total)
maxx The maximum range of Geometry ‘X’ Value (Total)
maxy The maximum range of Geometry ‘Y’ Value (Total)
coordcode Coordinate system
title Table Name
desciption Attribute explanation
codespace (Options for future expansion)
geomtype Geometry Type Point, Line, Polygon
3 Je2 Y27 ARske] =T} HAlo] %016}1:}. T Bt J3H(Matching)sto] of-§5F dlolg &7
Shape 7191 thef loE Ao AH sl o YslEE AYUsks /&S wilsle] HolEg
& Adshal, CCTVE AlA HER A 44 55 § YEE(mport) & = = oy S T+ Ue
o AT YA E, SFHE 5o BT HolHE SH715S Aledth
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