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Design and Implementation of Java-based Spatial Web Database System

Sang Ho Kim'- Kwang Woo Nam'' - Keun Ho Ryu''*

ABSTRACT

According to the evolution of the Internet and wireless mobile communication technology, techniques for mobile databases and wireless web
services are issued for them. Recently, these changes of geographic application environment increase the needs for development of new GIS
database system for the web services and embedded system. In this paper, we proposed a Java-based web database systems that can be used
in the web-based GIS and mobile databases. This proposed system has been implemented using the Java to be displayed easily into the portable
computing devices and Java-based web application servers and using OpenGIS for web data interoperability. Also, it can efficiently process
web-based spatial queries by developing a spatial query processor including schema manager and a spatial object storage module.
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<SpatialType> = <2DSpatial Type>| <3DSpatialType>
2DSpatialType := “Point”

| “LineString”

| “Polygon”
3DSpatialType := “SBuildBox, ”

| “SBuildCon”

| “SBuildCyl”

| “SBuildExt”

| “SRoadFace”
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| “SPipeExt”
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Point (10, 10)
LineString (10 10, 20 20, 30 30)
Polygon ((100 100, 200 200, 200 100, 400 400) )
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SBuildBox ( 100 200 300)

SBuildCyl (200 200 200)

SBuildExt ( 140, 100, false, (209 0 446, 209 0 446, 209 0
446, 209 0 446))

SRoadFace (100 100 100, 200 200 200, 300 300 300, 400
400 400)
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olyet 37t £4 @& AAE EHIE FH ¥ FEO
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g A S ASFoER 27 o] HolER TAE &3
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SELECT aid, a.ol&

FROM tiHolTE a

WHERE a.geo equals polygon (( 100 100, 200 200, 200
100, 400 400)) ;
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SELECT a.id, b.id
FROM thAoIHE a tHIHE b
WHERE a.geo intersect buffer ( b.geo, 500) ;

7t Aol A buffer, distance, dimension, geometrytype,
astext, asbinary, getx, gety, startpoint, endpoint, numpoints,
pointn, area, length, minx, miny, maxx, maxy, perimeter,
height %9 &%7F X949t} o] 452 Open GISE o
29 perimeter, height 59 ¥4 Fo| F7I2 FEHYL

2 I FrES AHET 299 dojth o] astext
Zeo] A2 2 & text FHZE WA 2tE polth

[ 4] A2otstE FolA 324 ¥ SBuildExt(140, 100,
false, (209190 0 446320, 209250 0 446320, 209250 0
446350, 209190 0 446350))whell EA3HHEA id7h 7050
Hoh z2 ofntES] o]§H FH 100me A H& H
N A Bt

SELECT a.O_NAME, astext ( buffer(a.geo, 100))

FROM SEOULAPT a

WHERE a.id <= 7050 and a.geo within SBuildExt
(140, 100, false, (209190 0 446320, 209250 0
446320, 209250 0 446350,209190 0 446350 )) ;
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2, Aol A7), Wil wx2e] A A7), do]ewo] s
dde AT deolE #YA T FAHLAEE TG
olgl gt T 9452 TAY A2HL 3AA A AT
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(schema manager)® T4 €. 27iv} #AYAE 842 &
2 AHclass manager), By FE #FE AT &9 FA
(type manager) 18]3L 27w} Qg2 #HEz Fo=
FAE o] =&ML SQL3 7|wtale] Fzhu|olElo) o] -
o] B4d I SQL HFE A8 ¥ AA-BAF dHo|
ERda 71 A AojE s F9 Ay A2xE A
A-TdsHh o] 4o A EHL AHga g )
5 R o aHnE HPstd HFs3E Ao 2
o N HAel= oo A7, Y A= gy By ¥
T A -BA g4 Aozl WE BAS AR,

Ctient Internet Browsar JAVA Client
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A A 5L FAY dojgwe]~ R 2D T wo|
B #Asl 3D F7 dolg @R AFE dHolHEES
A skstel A9l g} Her)sh AA B2 doHE
A2 F UES & Aotk o] RES A2 FE A4
A% A2 AHNMMObject), B4 ZdE o] A2yl F
b A 2dE W A7l 9% R-SOM dHold #elz}
(R-SOM Data Manager), 37+ A& A9 AHgHolA A}
£ F UAEE AFE] AT AA vojg FE]AHObject
Data Manager) 222 3¢ AZd I AME IJAH
Ay o4 A4 AF B AHObject Storage Manager)
Feoz A9 dxa Jge Ade A4 A FEA
g 53 29 ARy ANE AF PP, BAY o
olgjulo] 29 do]ElE R-SOM dolg #alzle} o3 #
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procedure processQuery
begin
parseTree « queryParser.parse() ;
for each aParseTree € parseTree.statements() ;
begin
aParseTree.semantic_check() ;
if (aParseTree.root() instanceof X_DDLStmtNode)

processDDL((X_DDLStmtNode)aParseTree) ;

end

elsif (aParseTreeroot() instanceof X_DMLStmtNode)

begin
actionTree <« aParseTree.getActionTree() ;
queryGraphTree.make ( actionTree.getFrom(),

actionTree.getWhere()) ;

queryGraphTree.resolvType() ;
queryGraphTree.integratePredicate() ;
queryGraphTree.optimize() ;

queryPlan < queryGraphTree.makeRetrievePlan() ;
queryPlan.makeExecutionPlan ( actionTree) ;
queryPlan.init ( rdbObjectStore ) ;

reseultSet «— queryExecutor.execute ( queryPlan)) ;
end
end
end
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Hug Ao FIHquery space)S FAA = de FHH
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AE dAste 12 xEE3 AZHE FH3A ETHSTEP
3). o] Az NE T ADTx HEY S22 T4
o ARt SAe e A TEHE T AAE F
8 syt STEP 3904 SH2HY AA ] F8 FA
Ae HEE Zod A FHE FYsA o F2H
He 49 AT it HFH Ao £y F2E FA3
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A9 ¢nPFE A€ S0 4B thed 2o 9A
olME Elo]Ed A 4yt I FAM HolEe Wg A
A-aA A9 ool

SELECT A.a, Ab, Ba, Bb
FROM Mol E A tjAdH=I=3AH B
WHERE A.geo intersect buffer(B.geo,100)
AND A.ol& = ‘Fdlo}lsE’ AND Blength > 35

Selection Selection
A. 0|5 = ‘FlolnE"’ B.length > 35
A B
Join
A.geo intersect buffer(B.geo, 100)}
HEotmE Deget==ad AN

(O¥ 4) o =9l of
TARGET: [A.id, A.name, B.id, B.name]|

NODE

A T dHdolnE
B [P dAARITEAAN

EDGE )
A A —> {AolF = ‘FHolHE")
B | B — {B.length > 35}
A B —1» {A.geo intersect buffer(B.geo, 100)}
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f
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f

S ddHoz FdHY U 74 AN AFxEg
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FxE (3¥ 59 # 74 xE=F HashtableZ 7Y
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STEP 2: 3¢ iz e E¢&A47 I+ ADTE ¥
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Ageost Bgeool W@ 29 7o X it 28
Z (2¥ 6)% 2ol A9 adzst g3¥ (2yg N3 2
2 ARTZE 2#A @t

Selection Selection
Aol = ‘golE? B.length > 35

_T1 gntersect buffer(_T2, 100)}

QEeg=ac
i d4geo

HEgeazAN

EOHE CH & O I} E# geo

(28 6) 32t ADT &F Fo| Ho| Jaf=

TARGET: [ A.id, A.name, B.id, B.name|

NODE

T3 1> A= A4 AND g H ol E
I1 1% tiHol T E 4 geo
=12 1 a2 =444 #geo

EDGE
A T1 —T» {Matygee= 1104}
B -T2 T {Matpgeo- 12 6id}
A B T {A.o]g = §hlo} &’ AND Blength > 35}
e T I v —1% { _Tl intersect buffer(_T2, 100)}
(O% 7) 37t ADT && F9| FEo| J= xlz7x
Selection
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