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ABSTRACT

GML is a markup language presented as exchange standard for geographic information by the OGC(Open GIS Consortium). In spatial
network databases, researches for supporting GML(Geographic Markup Language) can be divided into the parsing, the storing and the
retrieval of GML documents. Among them, the study on the storage of GML documents is essential for their efficient retrieval. However
there is little research on the storing of GML documents whereas there have been a lot of researches on the storing of XML documents.
Because the storage schema designed for XML documents are not appropriate for geographic information, we, in this paper, propose three
storage schema for efficiently storing GML documents including geographic information in order to solve the problem that the XML
storage schema store duplicate data and need to search many tables for obtaining elements. In addition, we design and implement a
low-level storage manager which can store GML documents using the proposed GML storage schema.
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Ancestor(DatalD, Ancestor Data ID, Level)

Non -Spatial Index(Value, Type, DatalD)

Spatial Index(Value, Type, DatalD)

(32! 5) GParent #2 XZtA7|o}

LabelPath(PathID), Length, Path)

Data-Element(PathID, Ordianl, DatalD, Type, Value)
DataPath(Parent Data ID, Child Data ID)
Ancestor(DatalD, Ancestor Data ID, Level)

Non-Spatial Index(Value, Tvpe, Datall)

Spatial Index(Value, Type, DatalD)

LabelPath(PathID, Length, Path)

Data-Element-DataPath

(PathID, Ordianl, DatalD, Type, Value, Child Data ID)
Ancestor(DatalD, Ancestor Data ID, Level)

Non-Spatial Index(Value, Type, DatalD}

Spatial Index(Value, Type, DatalD)
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7 Element Hlo]¥& A$3 GParent#19] Data-Element
olE2] dAle|ty. 1 9)9] LabelPath, DataPath, Ancestor
go] g2 &ex] getomz (18 2)9) (a), (d), (09 =
A5, Non-Spatial Index @t Spatial Indexi= (28 2)2] (b)
c)eh FAdsteh (71% 7(b))iE XParentd] EAAE #As)
71§13 AAIG GParent #29] Element-DataPath €] o] 2-¢]
o Alojth. 11 9)9] LabelPath, Ancestor Ho]&2 333}
goton (2 29 (a), (e)9 FUsH, Data2 EHlo| %,
Non-Spatial Index 2} S‘patial Index= (2™ 2)9 (a), (b),
o sAsieh (2% UenE XParentd] A AL 3437
A AA S Data2 elo]%, Element Elo]&3} DataPath
glo] 88 Ade GParent 439 Data-FElement-DataPath H| o] &
9] dAjelty, o1 9] LabclPa[h Ancestor Hol&2 834
oFA] ghko.mz (18 2)9 (a), (e)9 $9a™, Non-Spatial
Index$} Spatial Indexs= (28 2)4 (h), ()&t Fd&tch
uputo 2 7]1E XParent E % =50l A AletelE GParent
#1, GParent #2, GParent #3 A% ~7]vfe] S v]wsld
<3 1>3 Pk

PathlD | Ordinal DatalD Tyvpe Value
1 1 &dl Null
2 1 &d? Null
3 1 &d3 Null
4 1 & ATR #12
D 1 &d5 Polygon 229200.83.222644.76 236024.83,228215.87
(a) GParent #1¢] Data-Element o]
PathlD Ordlinal DatalD Child Data D
1 1 &dl &a2
2 1 &d2 &d3
3 1 &d3 &dd. &dS
1 1 &l
3 1 &d>
(h) GParent #2¢] Element- DataPath vl]o] &
PID | Ord | DID | Child Data ID | Type Value
1 1 &dl &de? Null
? 1 &de2 &d3 Null
3 1 &d3 &d4, &d5 Null
4 1 8d4 ATR #12
5 1 &d5 Polygon | 229205.83,222644.76 236024.83,228215.87

(c) GParent #32] Data-Element-DataPath ®lo]4-
(3 7) GParent #1, GParent #2, GParent #3 OA| E{|0|&
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EL ?546“‘} :'r”ﬂﬂ GML A€ sh A% et 3 50
o) EE FA¥Ith & storage manager, spatial data type
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Fold glowl (@ & WAl FxE dehi
managers= R4 Al Elo A HEkeito
met Al dlolele] /P84 54
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A7 27wl
Lﬁl—lﬂ—z‘fh:]— o].
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245 Elgje A¥Ee 9sk ot dutel dolg] Y
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1
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g ARIE PAEHE BEolth o2 Este] THAYARY
A/ A4S sl dlAl non spatial index 3= spatial
A 9] & non-spatial type®] wolEle] gt Aol
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Askil ol & FA GML A5 AAste] ARg Aol A whaksl
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olE| 5ol tigt A& #EE -’F@?}E}. A, 57 dlolEl g
Mol 9lsjd= RST APIE AME-ght}h vhx|to 2 Berkeley
DB APIZ ZalA A4 Disk$t Memoryel weixn o|&
Sleepycat[13]Aell A A F-3t= Berkeley DB C++ gol® 2 E
r&3k9it), 3, storage manager T8 & Berkeley DBE A}
£l o] 5= Berkeley DB7F 244 Uuit]= dlo]E W
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2210F H SR M HeIRe] EA 3 T 629

A, #AoAHZ Visual C++ 718 AHEste FaF4Th £
3 Oracle 2-7F Hl°|E1E M2 4= U= Oracle 9 Release
202015 AH&sITh 48 vlolHE 7 EH9 dHolHE
Akgstth A, GML Document Type AT (F)HH A A
B4l A AREe GdA 93d g deld
11, GML Document Type BE (F)Thinkware[15]o14] A
T8 deEE ol wAf diojeeth Type A w49 542
Tl @A 2 ¢kow spatial Data X.Uh non-spatial
Datas thx ®eo] Eestal 1= 9, Type B #4¢] 574

EAe ©A7F 22 om non-spatial data Bt} spatial data
2 Huh go] ¥detn gtk <F v B AgelA A
olH{ & viehdith (19 9)v Aol AMEE fEAl do
Elo] AR EAMUET 1 FAE ol&d AAH A& BHEE
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Type Al &3k 713 & A7) #4031, 7+ HA= HF
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e}
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E

2 HellMe Aga7iete 284S Aedrtsby] fsl,
Az 71& AFAI)ok] XParent9} & =30l A Add 3 5.1 MEa7(ole] eIt
Mol A&27vt 2 GParent #1, GParent #2, GParent #3¢] QA (23 100& GMLEAS Al A%<S vepdch 7]
&4 "okt g o FEems GML 49 £ 27019) XParent 7} 7H4 FA 98 A5E ®oln 1
AAATE AT AR R AR EY gArs SAHE & 02 GParent #19] 4%5°] F4 %3jth Type A 4%
oh B4, 2 =FodlA #Ag GML A e A g Akl o) A%, ddEe GML 49 z717F #ow GParent #39
qe4E Hrpshyl 98, 71E A% DBMSS Oracledt 4% Mol 71 £om GML A9 a7]7} AESPE GParent
g ety & o g8 o2 GML 49 4 #20] A%ol thE AF|utd Hla)A FolALh Type B #AE
QJAIZ}, dajHED Ad A7k U ‘Spatial Datacll w3t @A o] A9 GParent #29] %ol 718 Fv} I o]-fE GParent
A7+ =A%tk 4537 Intel Xeon 3.0Ghz CPU(UR.€] #1, GParent #2, GParent #3 #&~7)n}= DataPath Blo] &g A}
Ram 2GB)l A E2sl+= Windows Server 2003 =< A 3t 481 ¢, 714% Element-DataPath, Data-Element-DataPath
(E 2) AEoM ALSEH HIolH
TATE A ol 8 £A 7] LRES (FUARELF) vl 3
river.gml 977KB 14,329(1,433) AR dloly
text.gml 793KB 24,165(2,196) POl A o]y
road.gml 1.86MB 34,339(3.454) E2RY tolg
Type A p— -
gojungri.gml 3.35MB 55,365(2,925) EA A& E HolH
bldg.gml 3.00MB T2,7176,060) A gR o)t
farm.gml 16.6MB 371,279(37,128) FAHE WolE
jeonju.gml 5.70MB 156,300(19,117) AFAl dlo]E
Type B kunsan.gml 6.90MB 181,379(21,118) TAFA] HlelE
iksan.gml 7.59MB 186,776(21,919) 24l dlolH

(32l 9-2) jeonju.gmlie| EAMLHE
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Path® 7FA 1 #Aste] Path IDE A=tk 2 % XParent
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