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ABSTRACT : Recently central and local governments developed a huge spatial database
and system using full-scale Geographic Information System (GIS). But Inconsistent spatial
data through duplicated database management drops off in efficiency and confidence of
administration. It is difficult to share data because of their unique system and data type.
Under these circumstances Ministry of Construction and Transportation (MOCT) has been
carrying out Land Management Information System (LMIS) to computerize land administration
and policy affairs and to implement land database such as law, spatial, atiribute data. A
prerequisite mission of LMIS is to develop open system for solving the problem of duplicated
data management and data sharing and for supporting various computer environments such as
hardware, software, network etc. The purpose of LMIS is to reuse the existing investment
resources and to expand the existing system resources. Therefore the purpose of this study is
to investigate a method of LMIS operation under the existing circumstances and expansion of
the systems in the future. To do this, Supporting various DBMS, GIS server, Distributing
Computing Platform (Unix, NT Server) is needed. [Especially LMIS need to be developed as
open system with interoperability to get independence of applications from various GIS servers.
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The Open LMIS middleware was based on OpenGIS CORBA specification for development of
standard interface and RUP(Rational Unified Process) for development method and UMIL(Unified

Modeling Language) for system design

implementation,

and VisiBroker,
Implemented Components of Open LMIS middleware are Data Provider which

CH+ and JAVA for system

accesses SDE and ZEUS as GIS server, MapAgent which displays maps, OpenView which has
core functionalities of GIS, MapOCX which provides spatial information to client, and Web

Service which provides civil service.

This study shows that the development of Open LMIS

middleware is very useful at the GIS application development for local governments.

Keywords: GIS, Open GIS, middleware, Land Management Information Systern

1.7] 24§ 2] 98] 1SOvt OGC, CEN F ¢
BE7E xEs GA7E dYEon,
SR AR g GAME AR
1. ¢4 oid & =5 THE 3 BEEE A= AEH
TZ7F FUETE A8 5o Ok grte @
AEAQ AYHBA S T o = St FAAJ] FFE %A fEE A
HEo AAN2"EL s=dot 2z AHoF HE-S Fsia %Wr
o2 AFste FA vt 259 ¥ BEAAHEAAT ABAIE S w1
A Al2E Be] ME dzn, Z2FES B ANRY Eorte 200088 HE A5
B A2g Mulash AFHA el A} 609 Ffe] XApAe] Bt HgE ool
&2 IgElo) 2, ey AL B AR I, FFeE Hd=: 2500 A AAAE &
5o 7ol EAREcE AFHel gk 4 2 dAHOIER Z7A SHeAM A
7} ALY B B2 dAgH8ez 2 E SF R EF ARG ZEEY A&
af pgtE Ala"Ee EA st=doy & € TEo] @4FE aTEHE Agoth
ZEJAS AREslort sMEEE A £ 7o B3 EXNTHARAAE
Aol giFEolArh. olEig FHgAel A FASE &EA2H Sl AXA Y ok
2"z Hole e TR AANE o]F ¢ AARANAM TFH7] At Lok
AR A ¢kol HMitH el wolguelae] EASAL, FF AJ2FlY EHHL I
TEo) 9ol FE EAE #siA B 3 Aa"e Agsied ok o2 s
A AAReR olHd EA g 3 AME dxpHezm thdg veojEulels &
3) EXBIARAA SEALEe ARAER EATMA BT A QR0 w AeE Axgos ¥
7t Tl Aled, BEAFG R A % £EAGAT Lam:‘_‘ﬂ BEAA A 28, &)=l BAAY Al 2F
FUARALE, EARARE Fei3tr] 93 Frdupgeazg Soldh

355



Al ~E(DBMS), GIS A1 Z
“anQEWMXNTHﬂoﬂWﬂ
1 gR=ojop gt &2
elq%ﬂGNHHETHE@
FUAFe vES
é.&i 3t olE 94
] A3 © EA=
Htﬂ-ﬁﬂ EZ].L]—E.]JQE_ A 7

g el

»sat 7]
(middleware)‘—é—
Ao Me

28 %

A 2 o} o) ;
EEREESIE

AANLGH EAT

ERAA ABA,

st o7 9 AE 2

71 FTEAT 7%,
jﬂlﬁ_oixﬂ ‘E[]I:'.o
Ho|] Ha3d 94

Edo) Age A
P HAE oz

GAZE AX 3
M QFAE

o3
r4:
A%

—_

= dlo]¥ )

=
HE,

=Ag% 24 3 49
ol ¥
W

A A 9 5

Tz, A4997)

dood oB [ > w24 o

v v
Ex|gte]A BAlA of L B 2] wAlA m
A 72 I GKE

T W T

BBV

AaA

A 2 4




AErel AlxElS &7 Y% T

ZNeEs oy 7EAZF EAEAAE #
2B ol fElsti, Al2E APALEA T
G444, AoEA Sol aES & JE
ege] TR A

International

3
ZA  EEH TS0
Organization for Standardization)= T
& 2R dgAolch ISO/TC211L tix =
A Aro| Joo g nFEsls
1994 HAHE AR k1
£33 2 BxE
/g'zl Tﬂ 7].1—12—1 Jdﬁ
< AYEd B /‘E%

3
A
Z

i
H

1-0;[
R
2
e
©

oAl

0
2o

i
L
-

=

A0
1
o
Ao,
o
e
o H

@
e
i3

=5

L

O

R}
A
il

1

e
i)
2

ol
-

2,

ey

ol 37 ;GH W] 20
Felgitt. AggR #d
150460§ A&tz ik 1SO 150467 T
Wy ZTFI &L 1SO 15046-1 FAFE
o i?}ﬁ‘?i A= itk o
2dL [SO 15046 TFFo] Fx4A

W A2

Mo

o

[»

=

o N

= o
& &£ o

t‘rl ko
i
A
I

-
2

o]m 4
0hﬂ S rulo

2
= A o}_. m|ﬂ'| 1:1&
o ok b Bt

= 85)

4) 180, 1997, "Geographic Information - Part 1

357

: Reference Model”,

71 7-(CEN: Comite
Europeen de Normalisation)i= TC287¢] &+

eddse 29sdEd, %8 =2E
s7hsd 588 + & AABRY =

3 Ade

A A

g Aojtk CENTC287¢
Fundamentals, Data description,

Referencing, I #]3 Processing®] 4] 7}A
Fa JdHe= ool Utk
OGC(Open GIS Consortium)s 19943 o)

& 7t ABRAYE AT A
$4, AYH J2S AN
ZA" YA ¥Fgy EAE Y
279}

ol FAZ} 4tdA, FR, sA vA=
Gl g THE QAo F
ARk 0GCE A& A

% ANFRAY AL BAP2LE A
St A~ Ego] E(Framework)o] T3 T2
HQl AL ZE  OpenGIS(Open  Geodata
Interoperability Specification; 7R=E A|ZA &
2584 AhE AAEHETE OpenGIS=
HAA AL AZES ] AFAAANA G T

FEQIE| oA 2FL AF3n o,

& 5284 (Non-Interoperability) 2]

4o

o,
0

o] ©FE OpenGIS 53 AZEdo]gt
FEg g F 9;15 AT E o9 7Ht‘f
o] 7} HALE Z|WHEY. FEF

A M= Tt O]E}Oﬂ gt FEeek C’]—
Wzl AMulze] g EFe] Zasit
OpenGISel = EE B4t ?4%%1 %—@d%

ISOTC211/WGT N455



Specification)e} &7 AH 7je¥ T8 ¥4 IZUE, AALFTE AU E(Mapbase), A
AE AAst Aok o5 P8 WA= AA SEAFIE, JERFE, A A
CORBA, OLE/COM, SQLE9] A 7}A7 9l w®lA AZTWUERZ A= 9t) HolE
ok @A) FfelF e CORBASH OLE/COM  AFA HEWEE AR ksl 48 GIS

THHAME ¢]£3 A" F&=o] F7F AMuE 3] OpenGISE OLE/DB A}okd

St Y FAlolth ZAR 8t pEHe HE E44E H

HA GIS FEAEE AHEE YRE Aot . #ANFF AIXIHEE o)
ﬁ‘:EE%lOM HH4, el 2d » 3 AxH LEHEVEMRTE, EXF
DB Wj-g<] W 12} Fog SEA2Y X YdYE, 2B ALERE, 4Fiw
e ds 50401 ANE o] FAAA &  2hHe AMAMEEE F7F AFET £ AA
I len, FESAZ A H&H A F (1999 EibE dEFe FIH ol
& 4 % AL slo] EAE st gl Ui HIZI 5EAQ) o&g 9]
Ak AREBARME oleld EAE 7IEY ZF violel ZEd P48 Yol
2ste WIoE GIS7|E AL 718AY A 24 AA 7140 CORBA(OpenGIS Simple
©

g 2Asled AFXYE GISE F&5F9Urk  Feature Spectification for CORBA)S- ©]-8-3}o]
AXFUE= do)e] A|FAHDataprovider) 71  OpenGISellA] AHelsle EF ey do]AE

i)

AFALAA A A~

bl PAES- : “l °-U\1HIA Al

{
Elm
E Al ER o] uo] -~

17 ExAm  Aumos a2zasoy] DA 2nAdAdr g3eEsx
— T 1

O

A T T T ——— T T

[Z' 2] ExXlMe|dEAAH 7o

5) 1998 891 FEEAUSE M Vs A GG F GIS 71 AL NG4S G R R B2
BAEY ATAERDE 402 ITFAARNE, QoFR7Ie, SK CC, $0j2= 5o 97} o=
Fejel e,

358



Mg EXTEIEEAA 0ISof sk

AFshe FEdAS LStk FE4)
o]= DB AJ¥7} OODB, RDB, &% DBel7}
of Z#gle] W (WrappenE ©]&8fo A}
L2 A "oy Ao U FHAL A
T3 F 4 ARE SR, EFHoE B
A2 782 d(Geometry Model)z} 33 &
ol (Feature Mode)2 <] &8ttt AT
(199952 F3+ dolg wloldL 5]
CORBAE o] &% /N4d Al="kS 75
g5t olE g AtHEAAMAE Yt u)
o} o] thFet AHEC e ZHAG
HAAE 7
M= EEd)
oJE] A H o] F
ol #] Open API=
| wl=of7}
FAE £99

=
Al

O

H
<L

r

Ee
=
=

=

5]

yo) 3

=
S

AR SAA
A ) MR
7] WEe H4
£57} Eojo} Fth.
AzHoE
EEEE IR
melso} Wk waha
g Aage 4297
S

L
—

wro] vhamofo} Sk
AR, e gre
fe A 9T
Fol7} BAG & 9]

o
B Aagol ey

=

359

o8

=

R lo

R

o
e o
2
ek

Hir

o

—

[

¢ O

3

e

==

1]

— 4

Jo

&= A e B

Rl[K
el
mdt M
¥

=

{

-

Im g
ﬁ
o
=

rob

o o ¥ N & jo 44l

(9 B

0
73]
=>,~lu
gy

_H\[

Nslolel 3y, 7|&
Legacy System)=3; A
F 9% TEE AAG Ak
s9e 7] FAALY AAEA
FE AVBAWW.

=5 e
shefot 5w,
2}

51
s
oAM= AR 7

oo
s

—
Pl

= d

=

b

(C/C++, JAVA, 4GL)
ooFek 8=

5 A T+ e
&G = ofoF girh

3 o

=13
=

o



21, OIS Jleerat
1) A= 24

g AveldE delHuels 47 2
Alz=®l Fke] gle] Z]Re] He A=A}
= mdgA AYE A"z 2d(The
Open Geodata Model)-& ©]-2-3} 4 ¢}

(=9 3]

Guainelry
Paint Gurve Surface
Gooneiry
Caltection
[ALtIPoInt Muticurve HuliSurtace
Zero Dmenshoat . Dimenskanal T CHmensional
GEnmely Geomalry Goametly

[Z& 3] OGIS CORBA Geometry structure

olgA AR FUAERA olF FIA
WM E o < 1 >3 22 I
Axe 4=38%ct. OpenGIS CORBA
Td HAdle F7F ARS8 S
& Geometry ¢IE{=|o]2=2} QueryEvaluator
¢1&] ¥ o] ~(query by properties)Z} 1k EX]
S8 A2dH F SEAGAT B AISE
o) XA A9} EEAHAFHY
FIrALS gttt o] FHe=
A

[+]

9 Ase o B84, 49

Qs

i
R

ME

dsled GIs Awel BN A
2 olgshe] Aejgct

Mook o 8o
o[ flo olf o2

o - sy
<3 1> O-interseclion model, International
standards (OGC 1998a; 1SO 1999).
Point Curve Surface
Point digjoint, | disjoint, intersect, | disjoint, intersect,
Poin o
mntersect | nside, covered by |inside, covered by
digjoint, disjoint, inlerscet, | digjoint, intersect,
. intersect, |inside, coverd hy, |inside, covered
Curve ) .
contai, contains, CovVers, by, meet, overlap
COVers meet, overlan cross
disjoint, | disjoint, intersect, | disjoint, intersect,
. intersect, |contain, covers, mside, covered by,
Surlace . .
contein, | meet, overlap CONAINS, Covers,
covers meet, overlap

a4 tEHoRE olfHI Ye B4t
M H 7)4-& CORBASH OLE/COM ©] ¢t}
AE EX#GPZRAAY +52 9l
Ae o]71F EAEFFS HE TE o=
e oAl dzte] AFER A4
27} 7hssior s, wlelEjd| ol AH
ot dlz=a2g 2ea SlEdlely B
gt N E AANE FAIZ 5 dofor
S ole gk EAAA 7= HEALFS
Z OGCY| 4= CORBA, COM 55 A4
st Atk o] F 7iA] &4t AAVI=E
EARARAAY F4o T4 Fo
Hms] B o 2o

AR, EANFIHGEAAE 3t H
ntierg At o]E A7 EAAA

71&8

e Fz ZYzo

360

CORBA~7} £o]3}t}.
Microsoftzte @ Ao A 728 COM

E5, A

] QES 2 NTSHA of A



HeE

780 S, B 713%s a7

e ud, o gAge) moiA
OMG2] CORBAE UNIX, NT, MAC &
ERT PAME FH] Al

=
)

i

o

o
O

KOS

% =9

ES A -dra F R A A7t DBHI:HE FJ-%‘E
% 712 SEdelg Assn de 3
< Fera 1 . CORBAS) /\P%Ol o 42
& Aoz BFAT A, el 939
uhsh o] CORBAE off gA|Eo] =
A e WAe|=2  C++, Smalltalk, Ada,

Java, COBOL % k3l 7JidlolE A4
sh=d, COMS] ZAf+e FE CH. 4GL
LanguageS 9+ =2 A Y3 Avo] o}
A EXAYARAAE FF JdEZU
JHUE B3 dFogo Fikg dhuls)

GIS G0/ EF6 0] A =z

+DataWarehouse
OLAP
*Expert System

EX[2e|HEANA oIS

lof ZHoll et @47

of eyl 7]¥k ¢lejel JavaEs AFE3 }04
CORBASHe] QA 7} ©f Fejsttta E
2ol ulx], CORBAE COMET} &
A Muls A wmE g
ek

r>' e

O_u
_I_|
5
MO A

2
4 =

N i

o
1

o

o
oft
filo
Ao

>,\1
2 o
=4
—_—
=
My 2
N ok o il Y to

|4 wE4

SctoIFE

IR I

.
+ Remote Scrvicege=m
: (=

-Klosk
A M ooy pRS |

EEET-yveTEm—— )
ORACLE Application Server
(SDE Zervern) —
=MapOCX
+(VG++)
ORACLE H o ;. » Visual Basic
(SDO/SC Server) { OpenGIS Spec | | CORBA/DCOM [ e J!
: et % | N
p—— (HOP)NCb B:owser « java(Applef
ZEUS : |
Data map || Edit : Serviet) ‘
(G]S SEFVBI') Provider] | Agent Agent :
00 R Jso Asp
AMIZF Ed !rg Application AutoCAD
Application Server _@_ *ARX(C++)
C/C++/VB

oooooooooooooooooooooooooo

----------

-Compo%ént (CBD)
*DCE ‘

(22 4] 0= 0| EXHEHEHN FTHEASMNIZT - AZ . HDF)

361



T

i

el

=3
—Y
—

A PR
o=

|

S ENE
=z

362

A2 E Al (Display)?|

T
r——

=e

i vTa—y

Lo O L AN L A Y R T YW mn sy a_‘,_i._: im\.\“m

TPH TETFEETEMLTT
TR W LT R o
CF B Rmgp s N W i
O ﬂ_r__ g E._o_m.;
L N O < L SO A B =
REm g ERSEREH ) 10
H CL w 10
TR ®moww NI ®
st 1H 5
W A o |
o o T H = W% ,_a%n_m,nw .
do Wl wm R T Ml oo Jo oy B
Wrm ST Im RS
Fah 2wiseratel |
IR IS S o Lo H g
b P o PO Ry W _“
@%%Mﬂﬁziﬂ,ﬂﬂwz v .
o Ot Joowom ) oar RO ORT = -
Hoor o 4 N Rk T oW e A o .
mﬂmm\ﬂﬂ:_ogum]wﬂ —
O N g oy FH RO —
b ; ,
ﬁ&mm#%:%ﬂ mil_c .
B ol #aﬂnilfﬂ?ﬁ 4 A
TR oy Ol oy O A =
iy 3 wrm i ﬂ% 7S ) ) 5 M
® T SR G I
= 70 mT o YR
) _ 3 o B g o o1
b =i — ] fin l:c
LI A S B (R L
R S S A = 15
I = | |5
Al _ = o o T W= - g
< hiill 3 T AI U_WE._of_ll U iy
> < = urmO_E uwnn " = o
” < W may % w_ﬂ W
- R d o ap ﬂo.&l.ﬂﬂﬂ
o ) < B !
= ool m o aw




NetE EXTREEAA oSl el e o7

2) N&w HA 2 A uhy Ag StFer 3y SEFEUE Ady
AL HEVE T AEAFRNERE Te

PFEHE B ¥ EEFHE s ARE oj&3d £¥ omxE AAsn
Y 2 dF 9HE, ZEAZ VBE olE SHolYEdA st 984 3
T8 &4u EE JS AlzEo] old d B ZHAYA(MapAgenty EAE G
A o2 Aa"dAr EgRer A} ol 24Ystual @tk (2" 619 Use
€ F 3= 8&F F2E F A @ Case Diagamor HE nie} o] @A
o olH T AHe FEIAE QLS 48 EoholdECdA =W Mqu2E ZHAA
Z2HE AFdch Aol Al 2 45l H MapAgent Managere 4
A7IME EARRAAANM ] 47 AHY EF MHl=F: A =EAA4A
ZEE Tobsted UMLYIREel B3 4 & A%t ZEeldEd AFsEoh

IipAgenrhinager
Wapgenthlnagers SAl S8
— EH AN ARS8 i igan
- o =y B AU Gl AN E
O __,_u—l'—“—_“\- '\r—V!-A___q
- e TR A Chern U ARk ATY
PN Mapsgent 371 7} 9 Y 2 hapdgnethanager
Cliert tor
hepSgenthisnager S T

' EA% gt Foo oo =3y
: S AFdd La et
; ™ 1 Edo] E4 8 2 Alanelopa)
tiapAgent B A &8 Clent =

L e (2 EdY ofm
CORBAZ A A8 222 S Ty Emel BAG Ase A
=

L 7
N,
s,

Holofof aof CER=L LR TS
7 2wy oy e cAEE T
{ /,»’ N et Bots EAE 2
’ ER T e
: -~ ‘::k\) 2 0| By ot el gok
i - o S
i - e
: e Eg oo 4y
) /_,,.«-"'
I —
NE BE— )
S -
Client for ™™, . T4 GANKLHT
o gent “\\\\ HR"“&._ Ed ooy 4u
s
N -, R
\\\ \“\\ AAEHE 003
™. . AMz
a
\\\ l’/_’_h\\z
™, R e 5O T9= B9 L

- —
~ REEENYNS
H‘@Eﬁ ol || A AH A

(envaiope)™ Aol | AER 7
Y MapAgerts o & Zob
02

N =5 <
%\r SEARARLRALLLY
)

S SET L ELT

TELE

(28 6 MapAgent2] Use Case Diagram

363



_gm

wep Zeolde
23] A= MapAgent Managers 5
BAAE dodgor gk oju Zotol
EL AA7% BA0] 5@ xZzago
ojob BTk =WAAAE EA08A Y
FAAE wHolmA Avag AslEd
o|u| x| MB] 2, BEAE 7H§/‘- Ha &y

Muj2el G BAIFHE Z #HolofSel

7t Auzg A
= gH

=
-
—

e g N

—

gk HEHlE AFsA "o FEpoldE
7 TAAAAE B =HE 83T o
= = g3 =48 AAsd 2743
T, =dd 28 99, =¥ A7,
w@e) EAD dolel B3, BEzUE
o, &4, o] F)7HA 7hestAl ok

Sequence Diagram®] Z=#H T &S A7+
98 =Ystn, s AAEL
Fale] 2 Atold] B AR EASE F
A2l FHAE ZlEstA Hed, theL Fg
O|AEAM =S 238 HERE7|7HA]
o] WA 7] FAE } bl Aot

Class Diagram2 Al~¥ F¥-& 93 o
2 712 AAE S E]‘?ﬂ?_] FHES £
fsha o gUse) 399 BAE £
shed, TRAAAE =a4AAE /1A
9.F MapAgentManagers} =S AA )&
Cache  Managers}, AE& ZAHs=
SymbolHandler, Z&}o]E 9] QAo thsh
A9E ouA=E AAseE 7]FE de
MapMaker S-¢]. )29l o]Lox A]x
g4 AYE 9% FFAA ZFPgaEc] Z

asieh

3.2. A|AE O}F|HIX

g

=

dlole] Must EetoldES miAY

3

o] =
=

AR U]

g Atz & #

JelA BEE v & 3ol AR
-2 A ZAHData Provider)2} =9
st =H A A A (MapAgent)E Wk =}
BEAZAE GIS padPoezRE Z7F

U

A2 E A4 B s Agda, Fdoldd
EdA Agsle 75 A FIAESY
HARHE, F4, A7 1ss FRsiA =
. EXAEFAAAY 7, SDE/ZEUS

=

T 4 GIS A2 E dxel AgAFArt
ZeskA #Hrk E“ﬂ/‘g*‘*ﬂ-: ABAF
AHERE Agde ‘1 ol-&3td =d
= A4k o a2t
des

rEiL ﬂ]

|

O_LJ [_,
|
%
0%

rlo Olr

364



Hebs EXZREIZEAA O

Data Server

Web Serv

cr

Applicaton Server

SO Tl 2iE

Client

Report Agent

Law Agent |

LandPrice Agent
Edit Agent

API

Image [

Map Agent

Plot_|

CachedData

h

11

! \ 3
@ o MapOCX
b

Client Application

| ; .
‘ i Data Provider
: : $DE API 0GIS ‘ $OL Parsing
; L L »ZEUS APl CORBA
! A Mupping
: ] |
| P

(a3 7] ek EX(EE|EEHA o)

= o]‘: 74}“1;]15/]-_4 ol B3 ]g]}ﬂ—- [

gJelA1 ®= wke} Zo] OpenGIS
CORBAT& HAZ 7|22 CORBA IDL
42 553k

=2
=

[}

33, AlAE 7

o
g
b

I

#o
9‘1
¢] SDEU} ZEUS
L&MW FFats
A& R]‘(Dal‘r:l Provider), S AA]X}
] }
h=]
B
Z3hE MapOCX, 183

re,
[l
A i

oi de |o rr

q,

¢

b

il

kn}
=X
S

A5
(MapAgent), GISS] 7]&-
OpenViews} Z&lol9E
A

ol

~J
>z A

Me ol

o
=

go ol X
e 5 ol

ol o

= L

365

sHof 2=

t
1
2,

o

oot o > @ I Al

At
SREER
g9eN a2
H At
Eé}o

#in
rlo

H

o]

i

>

=

b P > R

m

X
3

ﬁ

=

94}1,% = z}
934 CORBA2] o]
7\131}‘4 o] &= AT H
A5 AsAret 73
Eo] 2HdA B ey
Az AZFALE 9, 10)1"
Aas BRYY, F4, A
T3 ARE EAAHA
GIS <1 7I(SDE, ZEUS)mirt
A7t #3E o,
soLg #53hm ATk
=+ Query Data,
2

SQL Parser=

OE, >| hnj

_L.v

mE

]

m
i [

—‘_'r_u-

KR
=
‘d

e

7

-

-

ol
<

=

2,

1-‘%’—
Az Rﬂa—x}-l 3

_‘lTl_
Edit Data(E.#H 24 43 712



e

Ofot
I
X

OGIS |
| . OGIS data types |
MAP o DPV ‘
{ Cuﬁtomdat—atypesl & include -GSl Fciude ~0GISiaf] ( Llstom dE_LEa_type;’ :
It it S M
__ Map I} | DataProvider |
sinelude - MapApentidh= include ~-i'):1t;1-P|'m1du.x<ll-4
: A -
- i
RPT EDT /
S | » Dependancy
Custom data types Custom data types
r 7 T ‘ : Module
Report Fdit
D L ] ‘ r_f:j interface

(2% 8]

=

of 215 Query D 32 2 &4
=

3
NYE EXNZRBYANA ] cAgA=
(MapAgent):=  OGIS  Simple  Feature
Specification2 ¥ & ZdE AHAEste] +3
Hlvh =wAgdzte] spRTaE B
2% 9, 10>} zZ+o},

n')"‘ QuaryDaty Lt g @

'. s{.‘:f

Data Providerel 4

ff

[Z28 9]

Nets X #e|EEA A CORBA DL Ao

QueryDala(CORBA: Long, sheamlD,
. comst CORBA - Wehar'query,
Data Provider |s——>

shiuet 1PV :Layer ' deresult_Data)
a» CORBA ~Long

(18 10] Data Provider Z®2HE 74

4.

ZHA A A (MapAgent)e] 3R TES
FHEH, WA Get Imager= :’-E,}o] 1 E 9]
279 fﬁ?} s Aol A)H S
sk= 7)< 3Fil, Cache Manageri— X
¥ A2 7} Cached] QoW =pzAzzs
E3) 252 wolA thA] Cacheol| ##s}

gl Cached Datal= A&
Hﬁﬂ AMEE = RE A A4

, Mappere Fglo]dlEQ Q
aﬂ‘"‘;ﬂ—_ olH| A2 A4St

o]

off o 4B fo rr
o,
lo
X

366



e EXIZEIFEAA O01SH0 Lo

(32 11] MapAgentel 74
Map Agenl L o 1o s sencaetagent()
Manuger
= 1]
-{—-r vond getCommonImags
.

- void getRptlmage
|
e youd getdigalrawing

Map Agent
L vond getBrokerDrawing

[ void getLenend

P+ \oud fimalize

(23 12] MapAgent ZEZHE F

<zl 13, 14>
BN MY F

A ZEst=

Aold e

=

=
e
EDIT Agent= F7HA}82] XA ELAM
#e) & sy, AHEANE Data Providero]

s
iyl

I o

)

?_

A AzjstAg siFEoh

367

Map
Agent
Application
CORBA DLL MAP OCX
(28 13] MapOCxe|l T4

Map
control

e—» BindServer( )
‘1—'- LoadMapOCX( s boolewn
é—’ SeresnToMap()

‘,_b Makelmage( )

[#— LoadGIF( )

b—— UnlaadGIF( )

e PrintMap( ) as boolean

r— GelAttnbute( ) as Stning,
[+ MakeligaMap( ) 5 bioolsan
T_'_"“ PrintligaMap( 1 ds boolean
T‘“_" MukeBroherMap( ) as boolean
j#—* PrimBrokerMupi } as boolean
i‘—h- SeletLayer( )

— MakeLegend( )

e PrintLegend( ) ax Stning

[*—* findLocanen( } as boolean

|
m— FindDevelop( ) a5 boolean

™

=

2},

1
[

77

DBABIS Zefo]d]
oy, Alagle]



wel g8 FET Wk HuE &
A/gel A S E e vgo] E3rEr

g4, R ALBAANE A2
| 7hesl Ao whel o ol 2=
el g&E3A] ey, $Eo gF
of e AAHA Lz E)Y A
=4 AHY =4L FF 5 ok
et e A E e} Ahge] A
T A 1Y

il

aof

o]

O g ol
LFUZ ol

ozl
ok 2Eld e BAAA J)1Ee] 413
o E o4t ORBEIHY 9FE,
OLE/COM<= 7)dte g 3 A)|~Ega)le]
AA REZ AA HE FFEANAM dFEH
ojok Aot & Ho|rt
f#1zEd
DENFF, 1998, EXFARA A 7
1A, 1034 pp.
A2 ILET, 2000, 7Y EX TP EZA A
7Rkt 170 pp.
AF, Ao, L8, o714, 199, &
& A=F F5& 913 OLE/COM 7]t

368

z]. ﬂ]iLﬂE A AE&]
= GISetal 2] A|7H

2] GIS de]H A|E
o #§ A+, .
A23F pp. 175-190.
oHA%, Zuis, EE3E, 1999, TCORBAE
°0]-§%F OpenGIS7|¥l w]Ego 79
N GIS 473 =54, A 19 13,

mlold S $1%k 71]‘:‘053 7”?4] ﬂa
AA H o, , S GIS ‘?ﬂ—_rL
3 =5, A 1813, pp 5-17
S N EGISATE], 1999, =
GIS #1=4F 215 pp.
g dab, 1996, GIS 71&5% ¥
dkdEketol] @3k 3. 229 pp
] A4, 1999, 7H‘:‘Jf’§
S/W 7iEE @)= Ak -19pp.
Desmond F. D., Alan C. W., 1999, Objects,
Components, and Frameworks with UML,
785 pp.

Inprise Application Server :

ks

bl

IF ==
AT

Ol
n\}i

X

L

¢

rE, Fﬁn

Addison Wesley Longman, Inc.,

Inprise, 1999,
INPRISE Professional Services, 779 pp.

SO, 1997, "Geographic lnformation - Part 1 :
Reference Model", ISO/TC211/WG1 N455

Jacobson Tvar, Grady Booch, James Rumbaugh,
1999, The Unified Software Development
Process, Addison Wesley Longman, Inc.
463 pp.
Jason Pritchard, COM and CORBA Side by Side,
Addison Wesley Longman, Tne., 430 pp.
OGC(Open GIS Consortium), 1996, Open GIS
Guide.

Szyperski  Clemens, 1998, Component Software-
Beyond Object-Oriented Programmmming, ACM
Press, New York. 411 pp.



