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Performance Comparative Analysis Of Open Source Software for the
New Generation of V-World Architecture Configuration
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Abstract

Advance in Information and Communication Technology (ICT) is intensely influenced to increase importance of
Software on global ICT industries. The trend of technological development has been transformed from
hardware-oriented environment to software-oriented environment. This industrial transformation brought novel trend
to Software market. Open Source Software (OSS) has been widely distributed for private uses. At the same time,
many governmental offices are planning to expand the use of OSS. In this paper, we analyze the strength and
weaknesses of OSSs for both Web and WAS servers based on 4 types of testing environments which are created
by the combination of 5 selected OSSs. We anticipated to learn the optimal system architecture design for the next
generation of V-World through this research.
Keywords : Spatial Information, Open Platform, V-world, Open Source Software, Performance Comparison
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Figure 2. OSS sales in korean market
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Table 1. OSS for web server

SW h;[;;lizt Case | Support System | Tested
more than .
Apache 50% of many | prof./community)| O
NginX total many community (6]
Lighttpd - a few community O
Monkey - a few community X
Caudium - a few | prof./community X

—— Apache
—— Microsoff
Sun
— nginx
—— Google
—— NCSA
= Other
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Figure 3. Web server survey(Feb, 2016, NetCraft)
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Table 2. OSS for WAS server

Sw l\gizzt Case | Support System | Tested
Tomcat | mMOre | many |prof/community| O
— | than
WildFly 70% of many |prof./community| O
total
Jetty - a few community X
GlassFish - a few |prof./community| O
Resin - a few |prof./community| O
5.05% 1.81%
“ Tomcat
W Jboss / WildFly
Weblogic
u Jetty
“ GlassFish
Other

Figure 4. Application server market share 2015
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Figure 5. Performance comparison(72byte return)
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Table 3. Server lists for test environment

Node Specification
X3650M3 2.67GHz*12Cores,
WEB Server 16GB, CentOS 6.7
X3650M3 2.67GHz*12Cores,
WAS Server 16GB, CentOS 6.7
DB Server IBM P750, AIX6.1
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Figure 6. Test environment of OSS performance

Table 4. OSS configuration for test environment

WEB S/W WAS S/W
Case 1 Apache 2.2.15 Tomcat 8.0.26
Case 2 NginX 1.0.15 Tomcat 8.0.26
Case 3 NginX 1.0.15 WildFly9
Case 4 - Vert.X 2.1.6
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Table 5. Preset scenarios for test environment

# of User 300 1,750 3,500 3,500
Test time | 2 min 2 min 2 min 5 min
3D To zoom in/out and move map of Gangnam
Scenario |station area in 3D building mode
2D To zoom in/out and move map of Gangnam
Scenario |station area in 2D map
Test Ttem Average TPS, Average Response Time(ms),

# of Errors
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Table 6. Test results 1 - 300 con-current users

Case 1 | Case 2 | Case 3 | Case 4

TPS 3,075 3,041 3,008 3,140
3D | Res-time 93 94 91 91
Error 0 0 0 0

TPS 3,402 3,371 3,361 3,523
2D | Res-time 84 85 82 81
Error 0 0 0 0
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Figure 7. Average transaction per second

Average Response Time (300 users / 2 mins)
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Figure 8. Average response time(ms)
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Table 7. Test results 2 — 1,750 con-current users

Case 1 | Case 2 | Case 3 | Case 4

TPS 3,378 | 3,404 | 3,383 | 3,645

3D | Res-time 496 493 486 468
Error 0 12 0 0

TPS 3,282 | 3268 | 3,252 | 3416

2D | Res-time 517 516 506 502
Error 1 17 0 0

Average TPS (1750 users / 2 mins)
m3Dmap @20 map
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TPS(Count)
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Cased
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Figure 9. Average transaction per second

Average Response Time (1,750 users / 2 mins)
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Figure 10. Average response time(ms)
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Table 8. Test results 3 — 3,500 con-current users
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Table 9. Test results 4 — 3,500 con-current users 2

Case 1 | Case 2 | Case 3 | Case 4 Case 1 | Case 2 | Case 3 | Case 4

TPS 3,427 | 3,563 3,689 | 3,749 TPS 3,159 | 3,165 3,101 3,406
3D | Res-time 960 911 829 886 3D | Res-time | 1,073 1,042 1,028 995
Error 0 22 0 0 Error 7 323 168 0

TPS 2,851 2,799 | 2,814 | 3,024 TPS 3,209 | 2,943 2,948 | 3375

2D | Res-time | 1,165 1,164 1,131 1,106 2D | Res-time | 1,064 1,130 1,100 1,020
Error 1 17 0 0 Error 16 240 211 0

Average TPS (3,500 users / 2 mins)
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Figure 11. Average transaction per second

Average Response Time (3,500 users / 2 mins)
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Figure 12. Average response time(ms)
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Figure 13. Average transaction per second
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Table 10. Result of comparative analysis by TPS

Case 1 Case 2 Case 3 Case 4
3D 94.0 95.1 95.7 100
2D 95.6 94.6 94.6 100

Table 11. Result of comparative analysis by avg.
response time

Case 1 Case 2 Case 3 Case 4
3D 94.5 96.2 99.7 100
2D 96.0 95.7 98.6 100
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