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ABSTRACT: In this paper, we introduce new geologic information system called MGEO which means
Multiplatform GEOscience Information System (http://mgeo.kigam.re.kr or http://mgeo2.kigam.re.kr). The
MGEO system was developed using web-GIS and HTMLS5 which is next generation web standard and it adapted
responsive web techniques which can optimize web content according to the different screen size devices such
as mobile devices and desktop computers. MGEO system is developed by free open source components and it
is free from commercial licenses. The new system can use geologic information faster and easier than the existing
system. MGEO system will play more important role in providing various geoscience information by extending
contents and functions that users need.
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AN, XA 18l shedT F TRt &
ofol| A XA K O] &8-S XN |= Fa%t 9
< st ok

20029 =0 A0 2 A AFA & o] EfH|o] A7}
ANEY A B3l Gut=rlEoA Au|AE 7] ARt
ATH(Lee et al., 2002). A|A| Zt=roll A= o] FE
oS Bl AAARY S84 ol Utk 2007
UHE A AAH SR A= 9= OneGeology
AT EZEAEL Zhpo] Bashal e AE=
£ A &S 3l TR 5 Sl AAE 55
o] OneGeology 9 & &3l 1 AlA Z+=-9] A
A=E A 4 J&=E 5kaL JtHOneGeology,
2014). T=A AL AT 2 ehE i #s}e
1:1009F =3 XA Z=E OneGeology X & A5
= Sle Al 2"E F55to] AlgstaL )tk (Hanet al,,
2008). o]2|7t ZAITFZZAEES AHARPRY] &
|8& St AR =89 2 97t 2
Zo|t}.

20029 7gE AR RHA|AHL 2008 71X
TFEH NLALY] Bofgl 7| A (o2 Q18] AlH]
271 FHE| ST o] & tiA|sh7] f1af 2008 ul=;
ESRIALS] ArcGIS AZEQo]E ZgZ o2 3o
&34 PC 9 BeheA 3o 2 3ke 2283
BAAE(GEOINFO: GEOscience INFOrmation
system)o] 7] o ZI7HA] = RIAH|AE il
SATH(Chi et al., 2008; GEOINFO, 2014). GEOINFO
Al2glo] e e 2008 oll= F2XE AntE
E, AntE g FY ANAF WA] ghokTt whEbA
4] 7iE GEOINFO A|A”LE 2Hked 7]7]1& 3L
ko] 7= 2] k7] wi ol Butd 71719 914
AE AH|AE o] 8 5 glon, A= FE 31O
HkY 71719 A3 Ato| 29} gt A= S
Alofstal £ HE FMS= AR QlE o]~
o] -2 EWS 7HAAL Stk 2 ARSA AFH
gHgo] g&a3F e oA Bl 77| 2 theEt
3 $ARE GEOINFO A| 2”1 o] 3t R 4=g 0
2 A 8] t-gkA| Z3kaL glo olof tigh 7ol A
g&e 2 3 g3tcH(Choi et al., 2012).

Z| 2 vl 72 ohFet =akd 71719 4t
© 2 Qlsto] =g AntE njt]o|o] A= 2}
o] Zs}star glok. AntE utjo] 2 oA = o
gt 717158 o835t HHE Mt &giith =

kA Q] Hl&35E PC S4E W ofy2 AntEE,
AutESE, AUtE TV 5 1 $77F g3t of
23k 2utE Huto]AE M2 AZAIAFE N-screen
A 28] 7]dko] Ha1 Q1= Whe-E 9 FHlxof thet
A17F FZ F7eka itk(Park and Yu, 2012). E
3 G HOlE ARBARS2 ofH SHEFol2 AZES o]
o F5EA F AU P& T8 JEE HMS)
az; gk o]t AEY ARAN S FHo
2T s A 2ekd ) 229 HTMLS
= A 2etd ofEE] Aol R ERE AdE
93t A7) s o2 vhA sk It(HTMLS5, 2014).

o] =M= A mutd § EE7)e3 4
Gls7le& #-83t] Hl254 PC 4t opzeh, &
vt 71718 FAlOl A s, AA oiH Ay He
S1T WA AARE TAAE AN 4 gl i
9% WIuke) el ZAE 295 5N 28 (MGEO:
Multi-platform GEOscience information system)
7 AaE 271FFHMGEO, 2014).

2. Mz o W

2.1 X[EFH = GlOE{H0|A

MGEO A|&"lof| A A58tz A EFA = HloE
Hjo|A BE22 3 13} 7t} 7|2 GEOINFO A| AH]
of| A A|FsH= AFDFA == Bessel EHIAIE 7]%F
oz 3 ey A = AlEE Tk MGEO A
2HloA = Syt LR EARZ AR AEFA
T2 GRSS0 EFIAE 7|9ko = o ITRF2000 AL
A 2 HEsto] AMgRt) A FA| = F W ZH
9] F7HA == PostgreSQL DBMSe]| 23] 2] = m,
PAHEZH O] 7= GeoServerd &J3f Coverage
Fe| 2 F=)HTHGeoServer, 2014; PostgreSQL, 2014).

2.2 MGEO A|AH! OPZ|EIX M|

MGEO A|&#l 7ido]| §lo] F2.3F Hek 3t 7)<
Nk o 2 o] giAadg PCE 2upy o
715 Bl AUt =S ok Aotk &, et ©
7] A At A=) A o T2 T35 )
W51A] ol &= Aotk HTML5E One-Source
Multi-Use, % stbe] 228 thfsiA o83 4
Utt= 9|2, AHY H&ET HH AnEE, HE
g, J&3EF PC 52 EE, fEo|v 4= 5 ¥
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Table 1. MGEO service maps (*: will provide after Dec, 2014).
Thematic maps Scale Layer configurations Data type
Lithofacies, geologic boundaries, cleavage, faults, folds,
. bedding, foliation, joints, section, lineation, metamorphic
1:50,000 . . .
' zone, shear zone, rack samples, deposits, mines, fossil,
Geologic map facilities, flow structure
1:250,000 Lithofacies, geologic boundary, fault
1:1,000,000 Lithofacies, fault
Prospect line, topography, sampling location, deposits mean
Marine ecologic ma 1:250,000 particle-size distribution, deposit type distribution, organic
geolog P 1:500,000 carbon distribution, deposits isopach, gravity, magnetism,
seismic data Vector
Tectonic map 1:1,000,000 Lithofacies, tectonic boundaries, mohorovicic discontinuity
depth
Geochronologic map of . Intrusion or eruption age, upper limit of sedimentation age,
. . 1:500,000 .
Gyeonggi Massif peak metamorphic age
Isotope map 1:1,000,000 Plutonic, volcanic rocks, metamorphic rocks, ore deposits
*Metallogenic map 1:1,000,000 Metals, non-metals and coal
*Stone mine map - Marble, sandstone, diorite, gneiss, basalt, granite
Coalfield geologic map  1:10,000  Chungnam coalfield
Electrical Conductivity, Hydrogen ion concentration (pH),
nickel (Ni), rubidium (Rb), lithium (Li), magnesium (MgO),
Multipurpose ) manganese (MnO), vanadium (V), barium (Ba), strontium Raster
geochemical map (Sr), zinc (Zn), zirconium (Zr), iron (Fe,O3), potassium
(K»0), calcium (CaO), cobalt (Co), chromium (Cr), titanium
(TiO2), lead (Pb), copper (Cu)
. Silver (Ag), arsenic (As), bismuth (Bi), cadmium (Cd), cobalt
* ) > ) )
Tii%gﬁgﬁcoarl;g?po;i 1:50,000  (Co), copper (Cu), molybdenum (Mo), nickel (Ni), lead (Pb), Raster
P antimony (Sb), tin (Sn), uranium (U), tungsten (W), zinc (Zn)
- . -
Gravity and magnetic - Bouguer gravity anomaly map, free-air gravity anomaly map  Raster

anomaly map

* MGEO system
http://mgeo.kigam.re.kr/
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Source
Multi-
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(a) Hardware and information service concept
Fig. 1. The architecture of MGEO system.

(b) Software architecture
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Table 2. MGEO system configurations.

Components Comments
Web standard HTML5
Web application server Tomcat
Web map server GeoServer
. WMS
Web map service standards (Web Map Service)
Spatial DBMS PostGIS
Web map client OpenLayers
GWC
Web map cache (GeoWebCache)

Mobile web framework jQuery Mobile

of Azkglo] AA| oAU A RAHAS o] 88 =
AT=E 2 U3tch o]FA chfst AMSAl EHES
|95t mEr|E gguste) s 5o gigd
A== MGEO A|2H"S A3 tH 1 1a).

F T o Z 4 AP A ALEI Y AZEY
S0 A= W 7|&F AR 0] AL AT EY 0]
FA| QA AL Qi B @ EAA T RAE O
E AIA 2o W AR o] AHEHA o 2 ods)
I 9ol % 27 tigt Aol w2, AT EY
o]9o] WA TE|7} A A ZH o2 o]F R 1 it 7
2 A4 39 shu= FACIS 222 XYk, 7
9 E 29 BlE3 AZEY o] dadol= w2
FA E v]go] FA| Ect. o]t o]-f-E MGEO
A28 A A I o] REAA ATE OIS E9
atg o, o]& o|g3ste] MGEO A|AH|e] AXE

9o} o171 8RS TASAHLH 1b; E 2).

N

4

<

221 3=go] @ SFAA

MGEO A|A#]-e HP DL380G7 &l o] &3 AH|
o] A& ARE3le] AEtE| itk HP DL380G7 3A
glo] AL 2749] SJAL= o] CPU, 8GBY] W= g, 1
231 300GB SAS EF] =)A= 2707) B E o]
AoH, sterAI = ool tu]ste] RAID
2 55tk faiH ol A st=gojet S84
ZEQolE T, Y57 AT LIAA = 2lEs
A g 2] CentOSE AHE-3FIT

22278 AZEY 0] &
« HHFY 9 = )¢ 3 (Mobile Web Framework)

. ojodm}

oo

MGEO AJAEle 2pAd) ¢ E29l HTML59}
JavaScript, CSS3& 7|9k 2 A4 H jQuery mobile
9 = YYIE 7wtez A= ich MGEO A
AR Y ATER T opel, Bl BEE £A
of| Z|dsfjoFstr] wiEoll ARgAL Qe H o] A7} 73
B} Fasih. & HEstHAE 2FHolofof 5f
o, RGN olE= £AY 752 S&3] BdloF
gtk ol gt e 4R AFFES 1S of muky
RskA9] AR} Qe Blo] A7) et Ao Uk
stRoH, olF ffsf Hutd § = YA E 7Nt
© 2 A2} QI o] AF RSt jQuery mo-
bile2 jQueryE 7|HFo. 2 TS| F 7| wi&o] 7t
o] golstm, thefet Ertd 7|71E A ¥shk= A
o] 21thjQuery, 2014; jQuery Mobile, 2014).

* g o} Za]A| 0] A v (Web Application Server)

JEY Aol HTTPE 53l AHEAF FE oA
fEA Ol AE Yste SO £2ZEH ] A
Z1Q1 Web Application Server (WAS)&= ¢ 4w}
Holemolzs A1 Aolol ek ERhaM Az 5
ohE 712 Al2E 7k ofZ Aol ASE 7 7)
o2 3t WASY] FRoll= F2E AT 4 3l
+ TomcatS H|5E35}%] Web Logic, Tmax, JBOSS,
WebSphere@} -2 /-8A1ES°] JUTHIBOSS, 2014;
Tomcat, 2014; Web Logic, 2014; WebSphere, 2014).
MGEO A|A"Hl2 WASZ Apache Aetof| 4] AJ2}Fste
22 w35k Q1= Tomeat-S ARESFATH Apache,
2014; JSP, 2014; Tomcat, 2014). Tomcat-2Java Server
Page (JSP)/ 531 Zejo|t] £9] itz ALgAo]
A JSP 84& WOoH AHESICE o]F A= o
& StrH(Tomcat, 2014). & JSP o] & A A
Hol| 875 51 o] Yu|o| A& sfjAfstar A3 st
g2 3t} Tomcatoll= AH4| 8 A HE 7ML &
FH o2 YAHE &FT 5= ok

« g W Z2to]AE(Web Map Client)

A ERE = Algiol Br| e Ho
F= 9 SToNE= AMA SR EE de
ol Thget §-& AU AE e 5 U= QIET
o]& S $AFIT Y Y STolAUEE ¢ By
Ao s23He vjP =T 0]-§57] ufjiZo] Stand-alone
Al&aglET 7153 AlokE AU AL Qlot o]t Aok



535171 Y8l < AJAX (Asynchronous JavaScript
and XML)2} 22 7|&50°] o§= ot ¥ H
SEo|AE= AW Aot AT e Qa9 e JH Aat
= uighily] 93 B4 22 & 22 Open Geospatial
Consortium (OGC) #5%1 Web Map Service (WMS),
Web Feature Service (WFS), Web Coverage Service
(WCS) 5-& o] &3HHOGC, 2014; WCS, 2014; WES,
2014; WMS, 2014).

MGEO A|2H"lo]| A= GeoServer 25-E] Y AHEES
AREE 9 HaleA] Aol £383}7| 218l OpenLayers
£ ARE3H%TE OpenLayers= YE -2 Aol A
Active-X HEE 5 HE9| ¢4 oA ol S A
3] ¢kl 4 Javascript TH o]8-3ko] 22|37t
YR E YA HHE 5 9l ©F £ Javascript 2}
o|B g o|c}(Javascript, 2014; OpenLayers, 2014).
OpenLayers+= € H A2t =291 A4 &
Zhstn OGC #23 =72 24 OGC #5254
sk cheret g1 W Aeeh ABstel A 4= 9
o} E3E o2 A9 A =E FHE 5 e DH o]
o] $375= AYstH, WMS, WFS &3 22
OGC EFE A9¥3la1, Naver Map, Daum Map,
Google Map, OpenStreet Map 5 98] AM-EH I
9= 9 W Alsiete] Aol st

* ] W ¥ (Web Map Server)

A A= A S| EZRE 23 FH A4
25 AYs) = TS AU} A W A= T
Zte|olgHjo| A =X AR)(SDBMS: Spatial Data Base
Management System) S-2 o} g€} 9] GIS Z}=.9]
A RRE 2Ese] Sejolduoly Ly A2y
Y wakskel ATk Ee Y W AHE W] &
BHe HSIAL, 9% @ 2253} QAR ol
2 AHI A8 7Rsa) She AL A B 0.2 ArcGIS
Server7} o 32 o|tH ArcGIS, 2014). 3}A|t o] 23t
FEAFES A" =T fA1EE o B2 HE
o] Q7H T EAA ZGA HdE A
MH= 7]&3, 452 HollA et e g o]
I 9len, 27] Al FUuEo] A L, F-AH]
7} sttt Aol qick E3 2T AR} A
BAZL G438 F71skaL e, AlA B2 ol A
AMEEL St A e e EAA XY A W
A ZE= MapServer, Deegree, GeoServer 5] |

AE X ZFHEA|AH(MGED) 71 555

o (Deegree, 2014; GeoServer, 2014; MapServer,
2014), MGEO A|AE2 GeoServerE A 85to] AMS-
3}tk GeoServer= OGC F&7]4He] F7td|o]H
S AT 5 U= F2 3 FAIE S8 AAE
%lom, 7|29 Google Earth -2 World Wind 2} 22
7Hd At e 2 9 Google Maps, Bing Maps3} 2+
2 A718F A= Afu) A0t A5 S 4= JltHBing Maps,
2014; GeoServer, 2014; Google Earth, 2014; Google
Maps, 2014; World Wind, 2014). GeoServer= OGC
o] ¢4 W Au)A FE1 WFS, WMS, WCSE A gt
tHGeoServer, 2014). o]& ¥ WM Au]A EEZ AN
g - QuantumGIS, Google Earth, ArcGIS 53 A
Alste] -85k 4= JIthArcGIS, 2014; Google Earth,
2014; QuantumGlIS, 2014).

* 9 7]j4](Web Map Cache)

Ao g Aale Y Seoldsst e
Aol 23 Fe 2 AR 1A e A4
of 27 HolAE AF SHot A= Ae
it} oS Fal @ Aul) RS Bojo] 4=
2 w27 sk ofahg Tt 9 W sk g HolX
4l A= o]m| R E A4l A1Fste] ) W AlH 9
FoLE S5 A2 7|2 22 g2 9 A4t
ZU3s}} GeoServer= AHH| A 2 2 GeoWebCache
(GWO)RHL = A% 7158 sk wEo) %3t
=)o It GeoServer, 2014). GWC= 74l }d &
B2 WMS o|u] & A5t 74 7152 S=3gich
GWC=SEED 7]%53& 7HA AL 9lo] B FEj 9] 74
£ 8] THEo 5 5 2™, GeoServere] 5= o]
o] Argsl7| HeE gt Aol it GeoServer, 2014;
GeoWebCache, 2014). MGEO A]AH]-2 GeoServer
of 23t GWCE AHg-sHS T

« Z7te| ol el o] & T X A=) (SDBMS: Spatial
Data Base Management System)

SDBMS: 27t @ 249 ofeluhg 72 thg
+ A&# <l DBMS# 22| 52t 5 #4149 HlolE
L2274 WoE 74T 37 ANE AR
BeRbh E3F SDBMS= 57F Ao dfgh 225
LA O 5] gIo) B2 ADA 7|42 ALE
3t 32t A 9] 4oy BAE Fefskal Az
sb7] $12 8- SQL FEj 9] $eE A3t



556

o] 3t SDBMSZ ESRIALY] ArcSDE7} 9o,
SpatialLite, TerraLib, PostGIS 5-¢] AME-=| 1L QJc}
(ArcSDE, 2014; ESRI, 2014; PostGIS, 2014; SpatialLite,
2014; TerraLib, 2014). MGEO A|2Hlo]| AR85}PostGIS
= o E AA FHY 2 AT == PostgreSQLo 2=
DBMS 7]5te]] 1, A, W 22 FHAAE, 31t
Qe 9 FrholEl X2 F4-E 231 Sl SDBMS
= OGC¥4] ‘Simple Features Specification for SQL’
2 TSI HPostGIS, 2014). 3} PostGISE= ArcGIS,
Maplnfo, AutoCAD Map 3D} 22 AR GIS A&
ot olzl, MapServer, GeoServer, uDIG, GRASS,
gvSIG 5 Z2 9Z 44 GIS AZEF O E A
A3t ArcGIS, 2014; AutoCAD Map 3D, 2014;
GeoServer, 2014; GRASS, 2014; gvSIG, 2014;
Maplnfo, 2014; MapServer, 2014; PostGIS, 2014;
uDIG, 2014).

3.4 1

H|A34E PC 5t ohy g, ofolgi &, AYAH 5
231 7]7)% ulEs)el, AvheZolq Fatsi tiek
gt gl BefeAE FAlo A Yet=S 7 MGEO
A28l 8- Q) B ako 2] F=4Atof| Thttp:/ /mgeo.kigam.
rekr or http://mgeo2 kigam.rekraE YA

A& 4 gk

ro
i

3.1 2ESE #I|EE ALEXt QlE{Ho|A T

7Fd 28] =(Fluid Grid), 7FH ©]a]X](Flexible
Images), n]t]o] F2](Media Queries) 7]&-2 53
A& &T7]9 3hd Ato]zo wet gl TjARle] o
2A AgEe 3E 4 7les ANt MGEO
A| 2" O] ARG} QlE|H|o| A7) L = Qi) vhe-3
A4 71&2 gl&3% PC o]gjof] AntEE, AntEg)
o} Zh2 thokgt tutol A 2o whet 3hH o) 2
717y AL 2 WS sh= 7|Holth Bk
< 7)o w2t 2=t 247 o2 AlgE=
o] opel, shte] ZH=R 145 ZF Ty
EF0 AP ¥3F 9 dARIE ASdh
MGEO A& gl AT F3 2utd ©ig 7] o] 3hH
glojokE FAlo A Hst=E AAEUY] di
A&she ©27) 9] 3h =27)9f wet 3Hd glojokx
o] 24 A-gHr} tlAaF ook EolE,
i 22 G, IAANY, Aw 9 oju|R], B
APl ER A5, HHlY oo o] A Qe
HATEI ST 7] ol 22 EAS
st} AeE vwof wet S sk a4
7H SRR =8 L E U

MGEO A|&"of] -89 ¥-33 ¥ tARIE 7t
2 3l 37|18 7|FoR sgon, e 2R
D71 etz 2o 27)9 et th=2A 2
3= ok O¥ 2a& @719 72 3 27171 800

KIGAM

BN ANRAE

(a) Desktop PC
Fig. 2. The dynamic main web page of MGEO system as accessing device.
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pixel o4 W) AL P PAQloE FR UL F2 AntE ShEU} AnkE Eof HgHth gz
25 PCo| A§5H, 19 2o 79 A2 B § PColA 9 BekeA o] 2715 248 Bel e
2717800 pixel ]9l W A EHE W Tieloz  BRo) A7)0 net 9 PAle] FHO uil

P - [BE=) [BE=)

(b) 1:250,000 geologic map (c) 1:1,000,000 geologic map

/|- R

(d) Marine geologic map (e) Multipurpose geochemical map

am ks 8 < @ s B 3 n et £ D-

[EE=)

(g) Geochronological map of (h) Isotope map of plutonic rock (i) Isotope map of metamorphic rock
Gyeonggi massif
Fig. 3. Screen shots of web map screen of MGEO system that provides geoscience maps.
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B B 5 gk ol 2o WY A TR
HTML59} CSS3¢] wlejo] Helg Ba) Hadtch
(CSS3, 2014; HTMLS5, 2014). AREA} 717 MGEO
Azgel @45atA =7 wllo] Fe) 7)o 25
of T7]¢] 9] Heke Ao bl =17]o] uet CSS3
shelo] ol 2eke tixel SES A gt

32 XEFHZ & MHA

MGEO A|&"of|A Al gshe AdFA = 21
=, QAR AAF2E, 7SR ddEE
&, TAYLANA &, A A| gt e Fol v (1Y
3), 20148 12g71%] ejiAkgeie) 2| ekt e, SAHE
T, AR, AR EE, AR EE T 7T
20 2 A2 ogoltt.

MGEO Al A8 e Td7] o] A2
A A= G/ S/ 0l Al 71 ol 8% =&
o] 7Fs3itt. =k TEt]of 2kE GPS A, o]
&4l 712 ey B gfefute] AT E o] 85t
HAHEE e = Jom, AN ols7lsH &
7] o5 Al wet A= A7 AFo = o

SHe 91X “Ed%’ 715-& 7HA 3 gick. GPS7} gt
5 AnkE HS} Anke Zo) 4 GPS 7)%-& 248}
AAgO® GPS AE A7 B 07w,
GPS A1&8 113, Sfolstol 21 Aehetel sols}
o] A57} gl Fro] WA 117k ek, el m At
3GUAGE AHg 3R A9l o 5Bl 71415 o
HUE 71E0R tepdel X7k AR 91X} B
o AR oFelel BET HSolt olefat 9XA
wo] FeHY el iAo A18E 3/
ARG 52 ol gIxskle] Pashh E
Fh AN )5S ol 88 4 glom, A% A ¢
She Aode 2YshE AE SRS B 4k
o2 Bof 15% %3 AAEo|A] FHEZS o
@ AGS S AW E, A3, DERH, 12
A, EEY(IPEE), T4 S| PR vory
4 qlom], AN AU UES PDFSIAR
T2 vk 4= Qo2 ¥ 4). @A MGEO A"
o F87)%5-2 B33} Zor], AT BAR S
158 FHOR ASH O R 715 F7L A vt

Z AZoltt.

o R
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g DOETY
HEYS Basy

S AICH: AlH 018
S, AR
FAUEYRA RL7 YUY 99

Fig. 4. Viewing attribute information, and downloading report and original map of geologic map.
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Table 3. MGEO major functions.

Functions

Comments

Web browsers

- Mobile device : Android, iOS safari, FireFox, Chrome, Opera
- Desktop PC: FireFox, Chrome, Internet Explorer (v9.0 higher ver.)

Zoom out/in, Panning

- Mobile device: Finger (pinch) gesture or '+' -’ button use for Zoom In/Out, Finger
panning
- Desktop PC: Mouse wheel or '+' *-’ button use for Zoom In/Out, mouse panning

Current location

- “Current location’ button for locating and move to user location
% According to location receiving methods, the accuracy may be different.

Location tracking

Tracking is a function to automatically save locations user visited. This function is activate
when ‘Tracking’ button is on.

Geocoding /
Reverse geocoding

Identify real address through user’s mouse location. Vice versa, identify and move to a
specific location through user’s inputted gazetteer

Layer selection

Service layers are displayed when they are on in the layer list box. User can control the
layer list box for selectively displaying layers.

Layer attribute

- Mobile device: finger touch

identification - Desktop PC: left mouse click

Legend In case raster la)./ers .such as geo-chemi‘cal maps, legend images help to understand map
data. This function is available when ‘Legend’ button is on.

Water mark KIGAM logos display on service layers

Scale bar Dynamic display according to the map scales

Feature TypeStyle

Symbolizer

Fig. 5. Hierarchical structure of Styled Layer Descriptor
(SLD).
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Fig. 6. Styled Layer Descriptor(SLD) code generator of geologic symbols.
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Appendix 1. Nomenclature.

AJAX: Asynchronous JavaScript and XML

API: Application Programming Interface

CSS: Cascading Style Sheets

DBMS: Data Base Management System

ESRI: Environmental Systems Research Institute
GB: Giga Byte

GIS: Geographic Information System

GPS: Global Positioning System

GWC: GeoWebCache

HP: Hewlett-Packard

HTMLS: HyperText Markup Language 5

HTTP: Hypertext Transfer Protocol

ITRF2000: International Terrestrial Reference Frame 2000
JSP: Java Server Page

OGC: Open Geospatial Consortium

RAID: Redundant Array of Independent Disks
SAS: Serial Attached SCSI

SCSI: Small Computer System Interface
SDBMS: Spatial Data Base Management System
SE: Symbol Encoding

SLD: Styled Layer Descriptor

WAS: Web Application Server

WMS: Web Map Service

WFS: Web Feature Service

WCS: Web Coverage Service

XML: Extensible Markup Language
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