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Pattern Analysis for Safety Evaluation System
of Groundwater Well Based on Object Oriented Spatial Model

Jae Bong Lee' - Hoon Sung Kwak''

ABSTRACT

This paper is to define the method that develops the software in proper to application areas of Geographic Information Systems and design
patterns according to functions and roles that implement the system for safety evaluation of the groundwater well based on an object oriented
spatial model. In order to design the user interface of the groundwater well, this paper proposes the framework that should classify only requisite
components adaptable to various application areas. By specifying the pattern appropriate to the application domain and designing the analysis
pattern using the UML based on the object oriented methodology, this paper shall contribute to enhance the reuse of components that can develop

and distribute a large scale open system.

71912 : X8 (Ground Water), 2tEAM BIl(Safety Evaluation), 8 (Water Quality), 27t 2tA4(Spatial Relationship), Al2IZ4H|

(Geo-Object}, 4 F&(Analysis Pattern)

.M 8

AYABA 2] sfdo] B Frheta vk B4
Heo AfAre #eg Mt gt o] f &
wet o R AMET AR RA2Ee] 899
o 2z F7hetn Qon, Al2"EY sigde] BE wau
teaA AEY 27F FEAAL e AHd o=
ot

olE 3 ML Edol 4B E FAGe o] Bast
oh A AEE 2l ZAz S g R 4
A ERZ Ad A F43 AdE FASEe
do] ol & FoiAE F o, fFEds dAA 3

* 2 A

-

= FAeE ANFEFAT A (A &R RRC) Aol o)

f

F95208.
t g 8 9 ARy ekl YRETgS AR
t 4 3 9 AEY s AdARERR we
=R 20039 99 8%, AAE - 2004 49 99

A PEAN 2 A A

A & don, FARSF HEE

A & vk B o] W ggd &89 A
o]

2
2axz Qo
o= 4 BRS et Bastn

s 8

&8 B 2d
7l=d A§ 7
2 AAR RS



8% FEXc=t2l==2XI D AM11-DE H4z(2004.8)

24e @e MAe UML =7¢ ROSE200051¢ AH&
san.
ADARA LY Age] 484 B4 AAd 9g zd

dela AANZ B3 9L HoR 3= HEVE e
719 XS L ATZEYIE waA AL 5 ¢l

£ 524¢ F/MAT BAS #3922 FEgos
AZEH ol ALY ojdE FUHAZ F Y3, BFd
PARA 2 AR d#Y e RIE A S
F/NAY. B =82 2ZEH AR 1 Alow 2N
g A% g

AR AAAG % 2l o)
A78 4Hshn, APANE Ass BHe
HAEE FrhAY A% 4¥e BHS, 21]43}01]/\1{—
24 4o B gAY 4% °] , A5 W 2
o, ses e 45 ATl ot Aead,

Ol

»
e

L

Borges S[8]2 AARAF A5 2dIdA F7HA}
B FAR FRAAE FAF AY 210E AAT
Aot Goodchild[4l: AddE ARz AYAAR
TAsle F4stg AZd84E A Tuadhar 5
[2]2 UMLe°]l A #(cadastral) A="S 93l AMEEE o
¢ UMLE o83 AH A=d& 7|esdth .7::%%
01 A28 Jded Jojx HEXUEE o83 A
EdolE2 AMsle WAooz UMLE o)&3ld Ad ==

AME dAstE GIS §8& Adstsct. Hadzilacos 5
(101 Wy F4e] AZEL] ML AN FRIFT
Wi gd 3 A7 F49 ER tolojads EQE =
2A2 BAE Tttt WHE S 2ZEH A
o @AM =7l ARAR 2 dA4S AFEn
2t} Borges (8], 2449 %9, Tuladhar{2], Graca %
(1112} Anders S[12]2 AAXF PP2& B3t A=
¢ Z2A2E BFEIAY &Y SOl B4, 44, 7
7 "H2EY oM BAIJE FHOR AN2dg AW
3ttt

A A PHE I AZE] AR g
AA, 74, AE 281 A B F
A gAof gt Ro|rt.

A A WHE 7 2ZEYoO] A FHL BA,
AA, 74, WX dAR FAECHISL olF &4 dAA
HqNA 24 Fo 3 AR T2 AAR A~d
NEE 9% A FH -“i‘—@.—% £ol8A st sk
FEgFoz BRI (29 D& IT AA g 7
53, 9934, 483 2

k=]
24,

Ql
39 9y 229 2

-

hu =
- o
M
e
o F

Aelg2A 8
]

I |
oA | [ Faay ]

I
sEy £4
[ 25 | [ =an | [ sax |
(32 1) Zx xg S0l 7k X2 ALY Y
22t R 24

T AEE AA AFH YL &oldtA st7] fstd
FHHes FE=d, 7154, P94 23 A &
Foz FET 5 drh

FAY FBE RIS v Y AdRleE
7oz EHEh FHH £ AA7L olylEd] ¥
A wrgste] FeEzt WAgsteAst 24 doh 715 H &
Fold A9 9N el He AAE Aol AA
€ MdHeE Bd3e A2E AP 7|53 7P
& EAG G el He AAS Abole AR
g ez gHE Aotk ol 7154 39 7wt

#d ATE vgoe g e BFH Ag
ARE 4% AT ELS APy A7 Bdo] 27T F
7 ARe T BAE AAAG wH 2 & ol

21 AAX g 32t =Y

‘AHREE FAA"Y Aslg ddm HMgE S$EER
o] AEARA2HE FHeuz vk A3grb AQ
g A3 A4 Y QLEYLENE o= AR 4FS
g 4 &R dig hdAe] HiEM, o] GHE o
7F A9 F4A] AFGAA ALAAE bt AskE #
3, A% 4 I Foltt

I AR AFCA “Aste BARTe) EHE AUAA L
“BAA Y AHAAC AR o XFE 4 #A
A4g g4%ty, =3¢ 34 AAAE gt A AA <
oA Uk ‘

ojZd A tAE Hrt mdAS s AEE BAHAA
FAAZEL] AR F&) 1 EAsE e A
(spatial object)o]3[13], T4 o) SHaAAN &
3t )2 8] Z7FA A (non-spatial object) & B]X]EI
A (Non Geographic Object : NGO)©] ‘:}[4] HEH o
A Mg A FEIHHEA B
¥4 (homogeneous)®] &9 gkeo] AFE A8t A
) (Geographic Object : GO)&F A gldHel x4l F
A d&H oz M TA T o) £4 Fo] &
Ast= A2 D E(Geographic Field : GF)E W3rol Ao}

d:x-log



HARg ST

[4]. ool & FAR AL ofdhe] AN FAsRA
sk,

2.1.1 v37 A8 2d
vA A e T4 49 S EYPH ez EX)
sle &4, § 3754 (spatial independent attrib-

ute)& 747tk ole] i A v [B9 113 2ok

[ 11 12244 (NGO)
MR AN E Qoo GGl el A T
A EAste Aol

NGO = {oid, (A1, -, Ay, Ry, -, Ryp), (My, =+, Mp)}

714 oide AEAE YL, a3 A, o, AT
A2 Aol FastA EAsH= iﬂg%—"‘—/‘“:*i 9]‘3]
3, o] &4 gol P A= A, B4 ¥
244 soltt (Ry, -+, Rp)2 HWFJL'M]% Atolol &
s dwts}, d#stet Hdste] AAE Aujdd. (M,

L M)2 HIAEAAY 5584 FHE Hehle fas
€ yehdoh [

;S])‘ A 2=

2123 A5 24

A= 7188+ & el (Geometric Shape : GS)9l 94
Azt &4 F4(attribute function)® ghel wel BF
S olch 71aetd Hejsh 239 AS F3 RPN O}L}
o] A4d" 99 Ut g FAA(simple spatial
object)o| 31, 71818HA Hefr} o7 ) Hoji =2FH
dolatd, ¥4 2 A (composite spatial object)ojth. HEdH
&4 et QA e F484 T2 A @ 7HA
W FEAFSE S48 (spatial homogeneous depen-
dent attribute function : hdaf)ol 31, &Ag471 X HE
o F&aiA vl FES HAE FMEEAZTS £
4 &+4=(spatial nonhomogeneous dependent attribute func-
tion : ndaf) ] THE].

o] FNFAEFL £FT 5
g AA ol 1, o] FUHEFAEE £A%49 BEAL T}
AE 17}7—‘121“ g} = ot}

AG=s AA A, HEAY A4, A= &7
Aay, 22ln BAHeE FAEY AFEEEd o
e ohg [ 218 2] 73T & Aok

[49] 2] 12 WE(GF)
A Bes @ A AR FLAM Wk
oA £4 e A FAA T,

GF = < foid, ndfa, Mr, Rr >

714 foide = AEAE Jehfa, ndfas A A

SEO 7IUT Xste TE ANT It AILHE PIS FEN 24 8%

M
1238 E Vﬂi-‘:ﬁ]‘:}. o] FUFEHEAELE FAANER &
= Rr ={Grid of Cells(GC), Adjacent
Polygons(AP), Isolines(IL), Grid of Points(GP), TIN,
Irregular Points(IP)}o] t}H13, 151. [J
A9 (A9 2leA FAHE Reolld EE 753 A8H
20| A Irregular Points(IP)9] 24 13 (integrity rule)
& g3 o] 7led & dvh

(524 #+4 11

AYL= GFet AZlg=4e] 4299 A py=(x, 5, 1
<i<m 1<j<m)E py CGF7F dgdch o {99
A pylAd GFY # vie w4 stugt ZAH s =4
&3 o] REE 5 AUk

v(ps) = flpy GF) O

AP AN A4 JEx, B2 £4, Wiz 3¢ A
293 #AMez tAAd AYAA g EHL o
< (A9 31% 2o

(A9 3] AYAAGO)

AGAA = 3 AFgGgEod 457 YA 53
A B Mg kg JhRE FHAA o

GO = < goid, hdaf, Mo, Ro, (Ry, ', Ry} >

o714 goide A A Adzteld, hdafe A&H 9
el wet AAg WEx e dE 7}7‘13 TNEAETS
£A%,E gujsiy, o] £A4 g AALHAY AHA

o Hxof wzl By, oA, 1A HE&E BEHY, Mo
=My, -, Mp)& A A 554 P95 vehle
~xojt}, Ro={Point, Simpleline, Polyline, Polygon,
Rectangle, Circle, Hpolygon, Shape } -2 ZEUS 2000[3]°]
AdatsE AGAA AT FH8E 7 dE AFEH
th Ry, -, R A AR} A2 A Alo]E APt

oA e FAS A AAE

& 123 A2
F54 oo wel mxFAA et APdALer FEE
th ARHoz yALL A H A9 FAAH ¥
weh A A et APgP=g ol AgE=Y F
7+ A5¥L GC, AP, IP, GP, TINZ} ILelx, A& A<
7+ A8 32 Point, Simpleline, Polyline, Polygon, Hpoly-

gon, Rectangle® Shapeo|t}. o] Falo] w& x| A,
g gl APAAe EFHP2AEFTERE TGS (23
29} 2},



896 HEAMeSt2l=FT XD M11-DE F4z(2004.8)

=4 |, g
T

a2y |
i

|
T
L

I 1l ¥ 1 — 1 ¥ X I ¥ 1
I | 1 | | I 1 1 | L] ]

[
[ Toci[ e[ e [0 Jori
4 I ) 1L 1L 1L 1L 1
[ 1 It | m— I ]

(a8 2) 3

!
s
&=
5
b

m
-

A

22 3 BHAM

A A} A AHA Alo]E dAse FUBAE 99
gt FRAAE FA4%E T AUYA A8F
Point, Point/Line, Point/Polygon, Line/Line, Line/Polygon
g Polygon/Polygon©] $tH14]. Polygon¥ Polygon A&
Feo 5 A2 AA e 94BAE Egenhofe[14]9] FE ol
oA s ZEUSIE A Qs A9ahe o]&3tth

otelle) (18 3 F AEAAY Y4H1AE Egenhofe
9] TEYe g ZEUSE o|&3td &8 FgodA BAA

< Yed Folvt C_ 8% aﬂﬂ"% AYAA 2K
B A&dn C#Y Zdce C YL 29 element
2 ddsHn C #3x %V»H_% inspectZ C_#4 24
A gdxe C_F33x 29
i, C_3}d Szt C_n}
Ed2ol distance F7RA N ik C_FFHA] FH &,
cad 2d=, o 22 % CLFY FA2E C
HE 829} element® d@ @A Ut

~¥l J

XA L]

/

e zsn

inspect
1.
Jc aw 1/ A

* ) *
contain distance distance contain
1 * 1 1

C_&%/% C_&H&1 C_dufc} C_.&FE 1 element

1 1\ 1\ element
element

(38 3) 32 A

0
Hu

3. Xjat W A¥E HIL RE EA

AAAY #4 A3t #EE A8 #4% de @
MAE st o]5 Aol9) BAE AstH F4sd

o FAA B9 2R B4 A9 ADRe
g8 Fxz 2A8s A4 & ¢ Ul @t 3R
2do] /g B4 As%E o9 fF GAE Bt
Ad 2de thgel (Y 45t 20 BRL AAA, 3
B, FAAU A3 & & Yok WAL vk, 54
3 AE F2 @i ek #HE o Wele Aol

SR BH FA Brhs BEAel o8 o|Fo) AT,
#7 Astole ola X 9} ARl EART. v,
B2, 444 @ A7 AAEE F947 4L T

element

slement
element
element

'
C_stal

distan

0
distakce  copfain
.

Ao 2y

HprEY

tost,

(38 4) 23 A= HItoHE =Y

Aol (28 oA #A Al LE AAE HALE
3] Q] AR, odF HAFe o
AQ3 Ao B2 HrRA o] “test” Hr}. Y

AHEAN L JEE “read’sto] o]FoAT. Hv}
JAEMT A3 BAME “read’stq AAHETH

o
F1° ML do
Mo X fo

r«[m

31 FHE

AYPRE ALsr] A FAe #49 dAw Fr}
of #g Folth o] FAE 0 o4ty A7 FHd
#Hol gt FAE vA ARG AHEFEY Jd2
2 7490l At FAl A olalE o]Vl o
=9t 7wl wet ujdor siztu A E“;E} 5
LAEE IFHTT o8 3t R
d3ks UMLS ¥§ w7td&

c

e

=)
Ol
2w

Olr

}.

-
B ox oo

A
ro %

N
N
ll‘

o o e
o

i
o
i
N
2

o Mo

@Mr
r;’ﬂ
iy

t wn o

ol <] (1% 504 #A Adt4 AT Hrls BA
A AA ) AYARE AFHRYsty] 4] ZEUS A
ARBEYAN DG AHESAT. ZEUSE o] &8te] )27
Aol A, QA A7 o] o)At A A Alo|
ol F7d #BAY @ito] ZEUSAA o] FojAr}t. @A)
GAE H7FE AT B FHE BA AN Qi
"ok AEH #3749 44E Fotsir] A dARA, @
A At dEE §F AAEA, A Ay sE



Ae FuAE 2

o
deshs Bieder THEG.
8¢ A8 ARl FAAES

duz e=

ELVSIPN

ZZ Aol

=3

a7}
=N}

A3 ddeRy FAE A5E

s

BAFE §, #24
H7b e Fe] 29

£ dwe vwed s T F8 7

| Ol E{H Of & Ao & A
1 [—1 —1 — 1
B EE I gal ‘ %J"J-E—MJ EEEX]
B oy _E;}—Eﬂ TEAT |
[ ZamsHoe |
—1 -
| CES | EEE |
1 —1
FEES | £F |
(28 5) FEoll B2 BY M= W FHE
32 X2[gatnt X2 AH SHLASTE
R4 e 1
<<%¢1[y£%?:?>>
T 1 PR

1.x

<<Polygon>>
By

\

H Z 2t 2 A [‘/

1

<<Struct>>
C_#%x

<<Struct>>
C_&2

(22 6) LA 2t HISHY

d 5
& A2 9 (2™ 6)
@ o7

3 A AA, AR e
AR, o5 AA o F

A8 A dee wesaALt 24
2k A31de A 2w
Sa/FAE g APAAE
39 A A, wt
g, 43 A W A

i) z]]

H A 2E

#AE Hol1 3. C_H#&A% C Y

ol=
Bﬂib HF ARG 43 Fd2olnt HIFT

33 3UAAH nEE |

A EEHoE
1:11:4]94 7‘5}3—’:‘15
] o] B} ] o] 2

=]
o

A

NNNNEFE°¥3°L

il

o
av

ol ok of
S

QE 7Rt XSl 2 N E B AAHESE 2T FEA 24 897

dojgfuje] 29t dF AAE % Wi=E Connect()o]
o, A9 A7 2 A2 AAE AEAA 2 g H
= = 7159 YAEE Database()e]th. MapCon-
trol)+= &7t 27)0kE ke z dloJHHo]lA Yo e

I ARE A F e Ve 9 g AR
Pk opyet FA g HE $4E ol A, &
£ FWARE Hol T el g AR Hg
F7h A 2 AA AYE A s dolE el
225E ¢ol 54 d#ololel HHE ARgste] ojofdl
Nt 22 FAshE 7isoz dd9d AXe AE 24
& o|FA7E WAE=E HighlightObject()ol i, Ao
)

o3 A H4L SearchObject()o] 3t *7]'7—‘32113 #oo]

718l AddObject) HWAZE 7““‘:} T3 Uuky
2 YA g FNAA A5 AHE AF A
= Point(), Simpleline(), Circle(), Rectangle(), Poly-
line) 2 Polygon() 5 wWA=7F ok o9 22 UH
Ho| A8 AlFde HAHIEE ZEUSCOM.OCXE Visual
Basic /N&#74& A4

ENEETIES |

Datf?ase
Mapcontrol Database
AddQbiect
Mapcontrol

SearchObiect

[
—1
L1

Co?fect

2l 7) 37HUH|E X|»sh= ZEUSCOM.OCX ZH=E
QlE{H0| A%t J|5

(

|

4. BN REo g ALY HA

of BN AABN DY $3IAS TN AY
o &3 o) g9 wA Asre 299 hiw B}
5 9% Agn A29e AARTA @k g A
of 2EES0) Ael B4 AT FYHoR PR
B eRol ANTA e BY 7Y A% AW ¥
N4, FAH 24, AH 2 ASH BAsel BEd
E $goEn By A

& WA3TA sk old 7|ulkgt

Fo A E b A2dEs 9% id BAS A
el B ez A31EAME FAA 24 4%
A (27 59 o] YERGT. AR dejE o] 28
294 7FERY ATXPGEE A33He (2" Dol B
o} o) B4 F3e ot A AR HIF AlE
93 A sty #A A% B/ HIE

FAsag ok

ol
o -
I
i)

2

€l

m we 32

=i
kil



898 MEME|S2=FA D H11-DE M422(2004.8)

41 B ANE EIt AAYE Slo BUAH BYY

411 B4 HE FtE A% FY2AZTR

Nzg AAE 3] BAE AR
ole] BAE HAst ANAF AF 7=

(D wAHAA A R AA o

el [ 1o g8 v Sz g SHL
AZT3Y g 71ee UMLE o83t dAsd, o
=9 (@™ 8 2tk

C_Aigt
O[#& : CHAR
FAd : CHAR
F2-: CHAR
[ cagars |[ ceor& [ caHr | cmz
e 1t 1t 1t
i 1 1 JL
1. - 1.+
J / 1 1.0
! 1 1
C_TEHTH C_a/H C_HAZEN
M C_2bH 2 F: CHAR A C_RHH
3% INT

(32 8) HIX|2|AH SHAASTE

A9 (a¥ 8elA “HAgEr XY Ay #A ¢
Ax #Hrbel g d7'se AAE £t AAAF
HAZAAE A vlolguo]2E F&5ITtn 7 skAL
a™ ol A% EH2AZTTEE 4749 FQLE )
Aty o] FYP2EL CAY, C_7EI74, C?f%"g‘-’”‘
#, C FJd 4, C_HE+Y, C_#E, C_HY, 28n
FAeltt. CAHg Sdlae FEEH2E YL, °]°ﬂ
HE £ o, MR -Zri°]‘3}. Cradre
oot C FFHETTFY S CAMY SYLERY
dukgtAA o QA ol E, HH““J} Fo E4E 5T
LE} C_T8d7e 2das C HYFdrd 2929 C
7d 2 Atold] FIsAAE olF9, 4z 1: N9
13}%—"3(multiplicity) 7FA. w3 C_FEFY S
C_#A Zex Atole] AnIAAAS ARG, C g7
d e CHF 2d2% C_FY FY Ao
s#As °]—r‘11 1:N9 g$4de 7t =38 C
FH Edze CHA 292 Aoldl dastaA
7Ha.

o oy o oy i
oy 1‘1‘1 ‘{U
°H

@ AAAA 2A o

A9 149 3l A AARE FH AGToleks
Aol AAAE BA AAAA, A% A2l
9 Az AAA 5o Gk AAANA £2F X
JUEE FABY. 2D FAASA] EPHoz
Aste AAANE 1esta, o NAANE Aold B3
A A4S 249 staz Fos),

el (39 300 A tige] He Fde A2 3
o0 ol e AAE A2 Al RLAAE Al

o A7 AR ] rAHes dHste] wat dF
o], g 949 “AaE® FAANGA A5 F2 29
AL s B AdAA 7155 Feio] g A
ARG Aol Wog el 4 vk ® wRIME
#4 AIAAE H(point) ARFoz AAdch 1A
B4 A A (point) 9t T2 2 A A E(polygon) Ate] <)
A4 BAATS A BARE &l <E 1> o] 7]
8 + Uk

CE 1) BHE Kl2|Zx|2 Ci2 X2/ Alole] STHA 3E
@ A T % AA
A AA A4 #AA A #A4
F A A contain distance
u} =2 disjoint distance
& o contain distance
! contain distance

22 BAA QRN Aae BRlHE A AA
A AR Addes EdRe 94
A agxgs}-r B3 AdAAE FAX Ael A
E850] glon, we #A AYAAL v Az Az e}
"ol . ool oig Add mde AR, T
(29 9@ 23, (28 9bE BF APAAe} e
A WA Abole A4 AW Ae ZEUSY SQLX
T,

Az shct
contain : 24 disjoint : T3
]

contained : ZEX|, HFEx|, Z¢t
disjointed : HiC}

B et HEX
contain : #& contain : 23

(@) AAHA SH2=AZT

obiactl D

OblJectX=21 1=
(==}

ect=1=

(b) S13aA A3E A ZEUS/SQLX

(8 9) S BAYoy 2let B2HSTxe Fe
clojd= olefmlol&



(o]

ARG ST 2ol 78S XIs HY QHHE WU AIAEE 2T KREA 24 899

1
r

42 BH otMx HIl HEHE Hadzilacos 5[10]2 ¥ F4d9 AZEC AW &
B4 QHE BE AP A¥UEdE Zaddold Aolq ArF PyEel o8 A8FAY ER thelela
A AL BN A ARuolgHolx A EE %L B EE ZE A2 FAE gtk WHE F49
2ok obele) (2F 100914 ZgBe ool £HAE rZESO] A BANN EAVFH A 2 S
& RAFe He v, Hold, d92E A% H¥xdE A& AEFs e Ak Borges 58], &Y 5191, Tuladhar
b ATk B4 GHE BA AR E FBAS 24, 9 Graca S[11]% Anders S[12]% AAX G BPEL S5
o BA, A BA #rl BAL 9% 75e 2 AX o AR TzArs EFAAT. 2ad SOle B4,
JEZ ok A2 AR dlolguo] A 71X dl= AM, ¢ A, 78 2 H2Ed QlojA HEVE ©d AFE
=, A4, A 2 BAAAN S AEDETL Ao o] 2 AuEF OIS WA AY T F YL
B84 EANA.

EEEERES| T EEE 2 =g uy F4AY AZE S MY S AA
. A% PyEel % Aus Hg Bojd nEs An
molg ] M [Sanes o3t AL F/AAT AR $8 A2ge )
M | 0 S g mgHo 37 M HEIE JeR A
T Qo AAAQR ould] mEk s5n gl upet &
BT Fue TR H7)X @2 HgowH PAIEY
S S MAe BHNA ATUE A4 27 8 d93 29
M= | gees o | = 9 5o NE B 4 e B9E WHe ¢ 5 des

IINENIE 1l 1l SR RE!

6 & & &
click click click 6. é %

(S 10) 28 HE= S 2 AEaS B Re ANYuALY ¢85 Jde) 2xEdel A
W oubo] wE Aolth AMAY PHES suor A
S.Hlm 3 AR QRUAAH] £TY ATUES AL @ BHoE Ry

o
SANNEE 7153 o] ueh U TRHAA,

2 H "‘z's]- T z2ol] AXEY =2 Jiuk ¢
Had ngew Fod Fad AeiE e e XYARA 2 el YolH AEUE wgle}
Aol gbA] A2 }7] AT LAEEAN AZEJO] MY T . s
2 Slete ol §-§ Hopol me} HQg AXVETS
2 WHE Fadith ApdE ATEY ]01‘—"— ool Aok . o ~ .
. FEEZ AT g ¥ 5 gl ZHANAE ATEaA
ol AALE & F UAEE SR wix & 5 YA sk
3l AXYEE B =89 Hu 89424 HdYs . .
e s 3;41 R ARG Pyl A% UMLE EHH 2XEA
EE HEYES e BAHor Z Hsr] fax i i
A T e A T o A% Aiwel gen, 8 Sui”E FYNE AR
N B = 8|1l —_1'— —
FRH 24 AdedwE v U e B o7H FR7} AXNE AZE0] HEJES st u)
3 "3 tge o, oy L
°f FE TE <E 24 24 Te 938 @ + Ak
(B2 |8 BAS 98 24 BT HY T dvel sloid & wmEol ANT el 4@
G AR $§ LZEH] HEIES] Adstn A
N
g BlpAeaees| owue |9UEdE | 9fHe SatmAt s,
Tuladhar[2] © L x x
Borges 18] © @ x x % 10 & s
=89 51 © @ o] x
Hadzilacos %[10) @) ) x x [1] Tuladhar, A. M, “Developing a framework for cadastre
Graca [11] © ) x x and land registration systems in land administration or-
Anders $(12] © =] x x ganizations,” XXII FIG International Congress : Session
i ()] = e} 0 JS 23 Cadastral Reform-Organizations, Washington, D.
D RAANEET O Aol FY, @ 7EFA, O ERAFH, OTEFA, C., USA, April, 2002.
2) e O 72A, WALE, @ ANAE, " . - .
3) ATUE: 0 xY x: AL, HFFEH 0 : A, x: ALY [2] Tuladhar, A. M. “Why is unified modeling language, UML,



900 FEXMeIEZ =&KX D M11-DH HM4z=(2004.8)

for cadastral systems? In: Towards a cadastral core
" domain model,” Proceedings of the 3rd workshop and 4th
MC meeting of the COST G9 action, Modelling real pro-
perty transactions, Delft, the Netherlands, October, 2002.

[3] Julioano Lopes de Oliveira, Marcos Andre Goncales and
Claudia Bauzer Medeiros, “Designing and implementing
the user interface of geographic digital libraries,” TR. IC-
97-25, IC-UNICAMP, 1997.

[4] Goodchild, M. F., “Geographical data modelling,” Com-
puters & Geosciences, Vol.18, pp.401-408, 1992.

[5] Booch, G., J. Rumbaugh, and Jacobson, The Unified mod-
eling language user guide, Addison-Wesley, Reading,
MA, 1999.

[6] Camara, G., Monteiro, A., Paiva, J., Gomes, J., Velho,
“Towards a unified framework for geographical data
models,” Journal of the Brazilian Computing Society, Vol.7,
No.1, 2000.

[7] Worboys, M. F., “Object-oriented approaches to geore-
ferenced information,” IJGIS, Vol.8, pp.385-399, 1994.

[8] Borges, K. A. V., Laender, A. H. F., and Davis Jr., CA.,
“Spatial data integrity constraints in object-oriented
geographic data modeling,” ACM GIS, pp.1-6, 1999.

[ = 2933, kA, ‘Y 719 AEHEA T REALH
9 ’\1«1 UML(Unified Modeling Language) A2 A A+#)”,
ZA B RESA, A5 13, pp.5e-68, 2002.

[10] T., Hadzilacos and N., Tryforna, “An Extended entity-
brelationship model to capture spatial semantics,”
SIGMOD RECORED, 1997.

[11] G., Abrantes and A., Pinheiro, Behaviour modeling in
geographic application, Third Joint European Conference
& Exhibition on Geographical Information, Vienna, Aus-
tria, pp.254-258, 1997.

[12] A., F., Christensen, N., Tryforna, and C., S., Jensen,
“Requirements and research issues in geographic data
modeling,” ACM GIS'01, November 9-10, 2001, Atlanta,
Georgia, USA, 2001.

[13] Camara, G. “Models, languages and architectures for
geographical information systems,” Ph. D. theses, INPE
in Brazil, 1995.

[14] Egenhofer, M., J. and Franzosa, R., D., “Point-set top-
ological spatial relation,” IJGIS, Vol5, No.2, pp.161-174,
1991.

[15} James, J. Odell, Advanced Object-Orinted Analysis &
Desgin Using UML, SIGS Books & Multimedia, 1988.

o ZH
e-mail : jbonglee@mail.chonbuk.ackr
1990 g3uista Z3u e AAANE

spa(shAp)

19943 ARohsta oot e ek
(M2

19979 ABhst st AFE ok
7 5 2.(4hA})

19979~ 87 A8 z;%a%w A7}
ARk ARG A 2
(GI9), £EERS] B, AFD Aeleols

°l=1
[
=
2
td
i)
o
)
o
o
T
l
1>
i)

s M

= o

e-mail : hskwak@moak.chonbuk.ac.kr
1970 A= ojska A7) % 88

19799 AR st kel 7)1 E 8

—x-eﬂ-uw\]-)
19819 ~ 19824 ¥1F GALAFPrhs
St
AAFRHA Y B ARARY
REATAATEN Y
ez £ A5d S
At

1998 171 H AN A2

19974~ 8A (ADIRAIATAE DE

1998 ~ A AR ojskm WA uFY

19999~ 22ALSAFAREN) AA9Y, AEstn
PRAA(ERRRT) 2 JATHRAFD DS,
FEAYSHE T Y

BYR}: GEAASHAR), ABAS, AR, AR A

=

(s

I =] P
g ug



