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Abstract There has been much interest in the VWorld open platform with the addition of a variety of contents or
services such as 2D map, 3D terrain, 3D buildings, and thematic map since 2012. However, the VWorld system
architecture was not stable for the system overload. For example, the system was stopped due to the rapidly increasing
user accesses when the 3D terrain service of the North Korea and the Baekdu mountain was launched at September
2012 and September 2013, respectively. It was because the system architect has just extended the server system and the
network bandwidth whenever the rapid increase of user accesses occurs or new service starts. Therefore, this study
proposes a new VWorld system architecture that can reliably serve the huge volume of National Spatial Data by
applying the new technologies such as CDN, visualization and clustering. Finally, it is expected that the results of this
study can be used as a basis for the next VWorld system architecture being capable of a huge volume of spatial data and
users.
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Figure 1. Visitors Status of the Vworld in September,
2013
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Figure 2. Tile-based Map Services for Spatial Data
Infrastructures
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Figure 3. The Performance Comparison of Before and
After the Application of the CDN Service
(Innisfree. Co., Ltd.)

Figure 37} Zo] A o2 ) SPgEARel o]z
2je] %9 CDN Ar|20] A 714e =elste] Ay
2~ A58 A% 2 H[1], EBS= CDN AH|AES =
QJ3to] Wehat mlcoZ 2209 o) YAlo]E B]9le
A QY BAR Aulssto] LQu S WSk
olck.

B Aol QEEYE Hst 2o of]d
A AAE 9l5te] CDN, 7M4al, Zejige, 259
Ao} e A7) %S HEAte] AT LEZNE A
299 ob|elHE AAstnA Bk

3. AlVle &4 2 2EZAE 38

3.1 REEHE A FAHEF

A QZERE] AL 42 Figure 481 2o
] A4A|E%-2 Table 13} 2t} Table 10]4] LZZHH
o] v A& ®w ¥, 2D, 3% FRE| 7
HopdZ WEB AH e} WAS AHE Ao
DBAIH &= Ff8te] AMESLaL &S & & Slchzt
wopd AuoA AFshs a7 et Ak

15

2

S

DB #1.2

i . L

Single Active ﬂ’

Lz sw

' Potal WAS#12 [2DWASET.2Z

E (.\
pp 8 = 1

Load Balacing I
3DGISE123456 i |

— |

GPFS

Figure 4. System Architecture of the Open Platform

Table 1. Hardware Specifications of the Open Platform

Type Features Quantity

Portal WEB Server 6
2D WEB Server
3D WEB Server

WEB Server

Portal WAS
2D WAS
3D WAS

WAS

DB Server DB Server

Link Server

Etc. Server
Backup Server

L2 Switch
L3 Switch
L4 Switch
L7 Switch

Switch

WEB Firewall

Firewall
SSL VPN

Security

Storage
SAN Switch

Storage
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Table 2. Analysis of Data Transfer Capacity of the
Open Platform (2014.5)

Data Network Hit
Day Transfer Bandwidth Count

(GB) (Mbps)
2014-05-20 341.89 104 35,239,384
2014-05-21 343.44 85 34,363,772
2014-05-22 336.13 107 32,883,771
2014-05-23 303.7 75 30,288,192
2014-05-24 166.64 42 16,460,755
2014-05-25 165.07 87 15,647,693
2014-05-26 327.59 92 32,540,163

Table 3. Analysis of Data Transfer Capacity of the
Open Platform (2015.2)

Data Network
Day Transfer Bandwidth | Hit Count
(GB) (Mbps)
2015-02-01 269.3732 65 11,678,261
2015-02-02 671.0925 143 29,972,160
2015-02-03 791.2299 202 34,337,137
2015-02-04 975.777 331 42,129,649
2015-02-05 | 1,013.9861 249 46,040,482
2015-02-06 878.9217 190 35,437,811
2015-02-07 555.2111 203 30,901,132
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Table 4. Reference Sites of CDN Service

Site Contents

Web page load speed is 3.6 times faster
and web site usability is 100% record in
24 cities including USA, Europe and
southeast Asia

Indonesia
Tourist
Commission

Sites with the subscriber 950,000
Dahong&Zini| members 2 times speed improvement

f Co.Ltd | effect of average responding is saving
1.03 to 0.53 seconds

81% Reduction of page download to
Bally users and 97% reduction of origin server
data bandwidth

CDN Farm
DB#12 —

~—

Storage Active / Active VeN

Tunneling
e =N W -

(-

Portal, 2D, 3D WEB/WAS Server

Figure 5. Open Platform Applying CDN Service
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Table 5. System Utilization of the Open Platform

(2015.2)
Server CPU (%) MEMORY (%)

Portal WEB 0.74 32.72
2D WEB 1.08 6.67
3D WEB 0.13 13.39
Portal WAS 10.98 69.64
2D WAS 5.21 46.26
3D WAS 2.40 75.74
DB 8.54 60.39
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Table 6. Examples of a Server, a Storage and a Network Virtualization
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Table 7. Main Functions of the Storage Device of the
Open Platform
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Figure 9. The Next Open Platform System Architecture
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