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Efficient Publishing Spatial Information as GML for Interoperability
of Heterogeneous Spatial Database Systems

Warnill Chung*, Hae-Young Bae''
ABSTRACT

In the past, geographic data is constructed and serviced through independent formats of its own
according to each GIS(Geographic Information System). Recently, the provision of interoperability in GIS
is important to efficiently apply the various geographic data between conventional GIS's. Whereupon
OGC(Open GIS Consortium) proposed GML(Geography Markup Language) to offer the interoperability
between heterogeneous GISs in distributed environments. The GML is an XML encoding for the transport
and storage of geographic information, including both the spatial and non-spatial properties of geographic
features. Also, the GML includes Web Map Server Implementation Specification to service the GML
documents. Accordingly the prototype to provide the reciprocal interchange of geographic information
between conventional GIS’s and GML documents is widely studied. In this paper, we propose a mapping
method of geographic information between spatial database and GML for the prototype to support the
interoperability between heterogeneous geographic information. For this method, firstly the scheme of
converting geographic information of the conventional spatial database into the GML document according
to the GML specification is explained, and secondly the scheme to transform geographic information of
GML documents to geographic data of spatial database is showed. Consequently, the proposed method
is applicable to the framework for integrated geographic information services based on Web by making
an offer the interoperability between already built geographic information of conventional GIS's using
a mapping method of geographic information between spatial database and GML.
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<xsd:element name=“LABEL”
type="“string” />
<xsd:element name=“ANGLE”
type=“float” />
</xsd:sequence>
</xsd:complexContent>
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<ZAEEANNOTATION>
<ANNOTATES>
<gml!:Point>
<gml:coord>
<gml:X>199057</gml:X >
<gml'Y>436819</gml.Y>
</gml:coord>
</gm}:Point>
</ANNOTATES>
<ID>1</ID>
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<LineString srsName="http://www.opengis.net
/gml/srs/epsg. xml#4326">

<coordinates>
10,20 30.56,55 60,44.57
</coordinates>
</LineString>
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sQL 78 ®d |

POLYGON((0 0, 90 5, 85 70.5, 10 80),
(10 20, 3056 55, 60 44.57))

Polygon Q€A I

<Polygon srsName="http://www.opengis.net
Jgml/srs/epsg.xml#4326”>
<outerBoundaryls>
<LinearRing>
<coordinates>
0,0 90,5 85,705 10,80
</coordinates>
</LinearRing>
</outerBoundaryls>
<innerBoundaryls>
<LinearRing>
<coordinates>
10,20 30.56,55 60,44.57
</coordinates>>
</LinearRing>
</innerBoundaryls>

{_</Polygon>

</outerBoundaryls>+< Polygon Y2829 o
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<MultiPoint srsName="http://www.opengis.net/
gml/srs/epsg.xml#4326">

<pointMember>
<Point>
<coordinates>0,0</coordinates>
</Point>
</pointMember>
<pointMember>
<Point>
<coordinates>90,5</coordinates>
</Point>
</pointMember>
<pointMember>
<Point>
<coordinates>85,70.5</coordinates>
</Point>
</pointMember>
| </MuitiPoint>
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<MultiLineString srsName="“http://www.opengis.net
/gml/srs/epsg.xml#4326”>
<lineStringMember>
<LineString>
<coordinates>
0,0 90,5 85,70.5 10,80
</coordinates>
</LineString>
</lineStringMember>>
<lineStringMember>
<LineString>
<coordinates>
10,20 30.56,55 60,44.57
</coordinates>
</LineString>
</lineStringMember>
</MultiLineString>
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MULTIPOLYGON(((0 0, 90 5, 85 70.5, 10 80)),
((10 20, 30.56 55, 60 44.57)))

MultiPolygon 1282

<MultiPolygon srsName="http://www.opengis.net
/gml/srs/epsg.xml#4326” >
<polygonMember>
<Polygon>
<coordinates>
0,0 90,5 85,70.5 10,80
</coordinates>
</Polygon>
</polygonMember>
<polygonMember>
<Polygon>
<coordinates>
10,20 30.56,55 60,44.57
</coordinates>
</Polygon>
</polygonMember>
</MultiPolygon>
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SQL F¥ £d ]

GEOMETRYCOLLECTION( LINESTRING(10 20,
30.56 55, 60 44.57), POLYGON((0 0, 90 5, 85 70.5,
10 80),(10 20, 30.56 55, 60 44.57)))

MultiGeometry 128~ l

<MultiGeometry srsName="http.//www.opengis.net
/gml/srs/epsg.xml#4326">
<geometryMember>
<LineString >
<coordinates>
10,20 30.56,55 60,44.57
</coordinates>
</LineString>
</geometryMember>
<geometryMember>
<Polygon>
<outerBoundaryls>
<LinearRing>
<coordinates>
0,0 90,5 85,70.5 10,80
</coordinates>
</LinearRing>
</outerBoundaryls>
<innerBoundaryls>
<LinearRing>
<coordinates>
10,20 30.56,55 60,44.57
</coordinates>
</LinearRing>
</innerBoundaryls>
</Polygon>
</geometryMember>
</MultiGeometry>
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o I AHRE dojit). Folojd) B vg JrE
Hojol o) E, = HE, Feolof AT FH, golof
B9l AR )3 ¥zt HE AR Foloh oo
g AR HolEe HT A wkT AR ool
O 1F olojtR R vk 34 g JRE
dojojo e HAAAMNAEY ZR, HATA HB,
&= AR, & A8 AR 2 25ty Yok o3
#Hojolol tigh vfie} FRE nigt o2 FIhu oJE)H o
9] dlo]o] F2E GMLY 279 722 WEgin),

¥ 62 W 27|vtof ti$k UML tholo]j 13 o
2 Ftvoleyolae WY ~7)wtE RHSY) §
3 wholt), 7)1 WY A7)vkeE Ag A7)0 g}
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g 32

AbstractFeatureCollection

oz st £4 JAEE 7ixe, U3 d@y e
o} AL AR5 e 48 Estn AUt £4
A2 GML 2.09 Feature.xsdoll A#E A F =1,
&4 st TgE st ol £AE 9 el
e Wy 48 A8 &4 9 dEvEE
sl 4 E= XLink ol EZREE A8t o
2 Ao Agd £4& A £ vk GML B A
GCol A AF3e Td £48 7INez &y
2 H) Z 7t Property = Feature @9 & A #Fstal

30 ol e
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3.1.3 GML #A A

E HoME o HollAH AFS
g 71st 2l 2 4 Al 7PE S o] 88 GML 4
o] dhsf Al GMLY T2 E AR ==
91 FE AYYUEF Aoz GMLAA AES-E
XML vl 2w o] 2519 FF & £7]vt Y x]o) o)
g £48 7t

O 7S DE Aol g FE AYHE <A
ESchema>ol] et Fo)2 GML MM 7|E3F
0.2 AbgEhe A UE Uit FE AR ‘gml'ole}
= XML g aH o] 28 AL EEEE £48 Ko s)
1 9l e, schemalocation 4 o2 A8 27
vho] th3k &8 27|vl AHE FFSE AE xsd9
AAE Jedh 1 7o M g FE dHE
Y AYNUER HLBAANLE Jd & 2t 2
ALY L GML A0l Yehts 28 Z7+ 4

ZF HlolE ol th

oH

ot

PN

r
e
b oot

o}l ar cg

2

<& Schema xmins:gml=http://www.opengis.net/gml
xmins:xlink="http//www.w3.0rg/1999/xlink/"
xmins:xsi="http://wwww.w3.0org/2001
/XMLSchema-instance”
xsi'schemalocation="file:/// c\xmI\Z& xsd”>

J8 7. RE delHEO tist GML 84

AbstractFeature

5

Building |

Building Schema

Feature
Member B |

Building SchemaMember Member

Buliding OB : gmi:PolygonProperty
OID:integer

1D :integer
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171 918) Box d2|HEE A&-3hc}

a3 82 AE Heolojo g HaBFAAZRFH
3 GML £38 0.2 Box dYHEE FH3 Ao
o} 23 8414 Jebd SRS(Spatial Reference Sys-
tem)w A= 28 F 713 A E9 FRES AA
A7 AR dAA 7= HE HE Al 2FHolH, 7]
&l AA 5L Apalo] 7|F o2 sl3 & SRS7} 0@
ARt g FRE kA3 glojok gtk SRS&
o)# % HE HE Alxdo] 3 WA=E siAlD
Atk ol&8 A FZE = SRSAHARE srsName 42
2 Aositt. ¢ 2HANME EPSG:4326(European
Petroleum Survey Group)& & %H& Aejdic}.
EJdeHEY = U2 Y dHEER #Holo] 4
HEE Aot} o] @a‘ﬁé—t— 3ty A HE
2 3F #ojolo g A= A 33 v o] H
#e A3y, Hojole ¥ E}‘?JJ% v F7 &4l
o2 3TAH complexTypel B A &}, ofehe] 1
¥ 9% 713} B}qle) Polygon?! & #olojol tigt
GML E#elth

a9 9ol HE Holole I3t AAMZ H(Poly-
gon) AAE 7t X9, £4%1 OID& D+ 108+ 4
< 7tR

e

>

3.2 GML 2A12| B2t Ho[EHofx Al

GML 2A o 37t ARE F7 vlo]Eu o] 20
AZs 7 A 48 HE GML 2471 72385
o] glojok @t} o) FAS 9 ojulE 7] o€ DTD
T 27 ukd FEE GML FAYL BAs o gt

<gml:boundedBy>
<gml'Box srsName="http://www.opengis.net
/gml/srs/epsg.xml#4326>
<gml:coord>
<gml:X>196575</gml:X>
<gmlY>435627</gmlY>
</gml.coord>
<gml:coord>
<gml:X>208821</gml:X>
<gml'Y>448112</gml:Y>
</gml:coord>
</gml:Box>
</gml:boundedBy>

07l 8. X dodof thgt GML EE

<HE>
<OBJ>
<gml:Polygon>
<gmi:outerBoundaryls>
<gml:LinearRing>
<gml:coord>
<gml:X>199047</gml:X>
<gmlY>438327</gml’Y>
</gml:coord>
<gml:coord>
<gml:X>199052</gm!:X>
<gml'Y>438322</gmb’Y >
</gml:coord>
</gml:LinearRing>
</gml:outerBoundaryls>
</gml:Polygon>
</OBJ>
<Q0ID>1</01ID>
<ID>1</ID>
</BE>

a8 9. Ao tigt GML #¥

= Aolth A5 Xy AL AHEE, o]
GML EME 2431 1 2715 71Wo R dolH
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ARE AFs) A WM s ool & &
Aol disl A g
GML £AME F7 diojeulol =2 #3317 98
AE WA GML 49 F2& gietsof gt 1y
U GML A4 & 824317 93l AHEEE 72 452
= GML #M & A4 ste AHgAarg oyt theFatAl
vetg = ok o) A% F8l0] B2 GML 419
TE ARE BT X E3Y GML #4149 T AR
2 £238171% A9 Bttt bebA GML 4
o] 8% FH AR nEL F3f FI vlolE
2 7237 9 e 285 nA 8 GML £4

I m!m ml



OIE2XQ! FPHEAIAHD] A 284S 28t SUAQ! X2IHOIE2 GML Atad 21

o it FEE T2 E AFsFHof 8, o] 73
off wa} GML 418 A4gshol sth. GML &4 9]
FZE gojold Ui Fejet Z Y= Ao 1
g dolE ARE 2t FRE Fost1 qloH,
3kl GML &A1 ol & 3tute] glojold gt A RE
ZE & Aol
(1) DTD A& o] & 748

GML #A9 F7t ARE 27 do|gdo|ax
Ast7] fAa 29 10 A= DTD 8 4-& o] 831
GML FA8 72 FRE AH3la gk &, GML
FAE F7 dolEMoaz FEHsax & 4¢
DTD 32§ ©] 439 GML ¥4 +2& 24
Aol ole] 1g 109 FE o] &3t GML £
Mg AAsek g

a9 102 GML £X& &3t vloleiMo]2o)
3171 A% Agdez DTD ¥4
GML &4 & 4 3}ste o & d9sla Jok. GML
M9 2E dHEE HolE H 2 93 dawl
E 2l table-definition”} B9 & 4= lor ol 237
i Fojg £ it} table-definition A BEE
Al name € 2] E 9} column~definition Y HE
g FEHI named FAE YR golE9 o
Fol 59 column-definitioin® ThA] Ex14 &4 ¢
FE olER! name 4 TE, B=9] dioly Y&
FA9e] FeE JEHNE type AHUHE, 283 B
o gt Aok 2dE FAEE BAE A%
constraint A2l HE & Ao @} & row-value &8
REE FE AdHHER JoF F 3o, o= 3}
Y 0}/49] column-value B HEER F @1}, ¢
= Stihe] HlojEol thy o HlrER TP E o)
Eia=s

<!ELEMENT root (table-definition, row-value+)>
<IELEMENT table-definition

(name, column-definition+)>
<IELEMENT column-definition

(name, type, constraint*)>
<!ELEMENT row-value (column-value+)>
<!ELEMENT column-value (name, value)>
<IELEMENT name (#PCDATA)>
<!ELEMENT value (#PCDATA)>
<IELEMENT type (#PCDATA)>
<!ELEMENT constraint #PCDATA)>

@ 2715 F4& o18F FAY
32 HolE o 28 725 9% A YRE
3 Rt GML BH9 72 Jug Z837]
a7lv @4 S AT APlE BUY P2
Y g0 Basiu, 1Y 1614 2710} 3
o3 GML £4 72 RE 4ok ¥4
s 4wsta gt

o o
£ﬂJloI-i:::?‘:ﬂ o,

]

>

2

<xsd'schema
xmins:xsd=“http//www.w3.0org/2001/XMLSchema”
targetNamespace="http://165.246.31.93"
xmins="“http://165.246.31.93"
elementFormDefault="qualified”>
<xsdielement name=“ogc-sfsql-table”>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="table~definition”
type="tableDefinitionType"/>
<xsd:-element name="row-value”
type="rowValueType” minOccurs=“1
maxQOccurs="“unbounded”/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:complexType name="col_definitionType">
<xsd:sequence>
<xsd-element name="name”
type=“xsdstring”
minOccurs=“1" maxQOccurs=“1"/>
<xsd:element name="type”
type="xsd:string”
minOccurs="1" maxQOccurs="1"/>
<xsd:element name="constraint”
type="xsd:string”
minOccurs="0" maxQOccurs="unbounded”/>
</xsd'sequence>
</xsd:complexType>
<xsd:complexType name="col_valueType”>
<xsd:sequence>
<xsd‘element name="name” type="xsd:string”/>
<xsd'element name="value” type="“xsd:string"/>
</xsd'sequence>
</xsd:complexType>
<xsd:complexType name="tableDefinitionType”>
<xsd:sequence>
<xsd'element name="name” type=“xsd:string”
minOccurs=“1" maxOccurs="1"/>
<xsd'element name="column~definition”
type="“col_definitionType”
minOccurs=“1" maxQOccurs="“unbounded”/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name=“rowValueType”>
<xsd:sequence>
<xsd:element name="“column-value”
type="“col_valueType” minOccurs=“1"
maxQccurs="unbounded”/>
</xsd'sequence>
</xsd:complexType>

”

</xsd:schema>
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Y 118 29 109 DTD 725 277 4o
2 HEg o2 £E A AEZ oge-sfsgl-table?}
RoFH, FEE AFOE tableDefinitionTyped)
table-definition & & H E 2} rowValueType2] row-
value A2 HE7} Ao &} table-definition &2 ¥
Ex EAYEY name CIHES  column-
definition H2HEE 39 AUE=RZ Zt=th
column-definition Y2 HEE FA<E ¥ 2} name ¢
ZHE, EAEY 9 type AYAE, 2851 EAER
9] constraint A HEE 7Hth row-value A& B
EE 3¢ dYUEZ  colvalueType EFY9
column-value I AEE 7HA 1, column-value &
dHEE &9 deldEE FAEH 2 name A9
E9} value 4 YEE ZFE)h

a2 108 29 1144 B GML A4 72
ARE weroe g AAEH GML EA9 o= 19 12
o} 2} 19 122 A PR E vgoz A48
7 dololE $1% GML 48 RoFETH

29 129 A ogc-sfsgl-table2 GML 42 £
ol 2]\ E o], table-definition A AEE E3)] 3
od Hol B9 T2E el vt Aol E HolE
£ lakes Hjo]E o] o] H|o]-E-2 shoredt= 3
FEE 7HAE o] 3= B3 POLYGONLS. 2 A
A=o] it EF row-value dEYHEE table-
definition A HEE T3} A2 270t 402
Aol HE el o, shore Bx o thg F3¢ 6]
°]E|& POLYGON(-)& A3tar it

322 FZd ool A HE

Tt oMol HWELE 311" F435
A T7E2E 5 YAHAGML EXY TN BRE R
A&l F7F dlolHulo] A8 FE3e AL 49
gt

(1) F7+ doleimols A7)nf AA

GML &AM & 1% 10914 2%3tx 3l DTD %
£ 38 19A 2938ln Qe 27198 Jete s
7238 Yy 2 A FHolok s, ol F HAL T
7t diolejulo) 2] A7)0 AAFE 8 A€t
GML £A 9 7o g £4 #4422 XML A&
o] &3, EAE GML A dlA oo Fs) 2
c FzRE ol HolE o] &3t T Hlo]
BHjo] 29 ~7|vlE AFAA3ch ofe) 1y 132 Z
£7lokE A4S do)E B@sT Ao

<ogc~sfsql-table>
<table-definition>
<name>Rivers</name>
<column-definition>
<name>OBJ</name>
<type>LINESTRING</type>
</column-definition>
<column-definition>
<name>River-Name</name>
<type>string</type>
</column-definition>
</table-definition>
<row-value>
<column-value>
<name>0BJ</name>
<value>LINESTRING(10 10, 20 10, 30 20,
40 20, 50 10, 60 5)
</value>
</column-value>
<column-value>
<name>River-Name</name>
<value>Han-River</value>
</column-value>
</row-value>

<row-value>
<colurmn-value>
<name>0OBJ</name>
<value>LINESTRING(50 50, 60 50, 70 60,
80 60, 90 50, 100 50)
</value>
</column-value>
<column-value>
<name>River-Name</name>
<value>NakDong-River</value>
</column-value>
</row-value>

</ogc-sfsql-table>

a8 12, GML 2412 of

I3 13904 29 A Z9] OBJ= 1§ 129 Rivers
o] th3 OBJ A8 HE )&l 7 #ololo F3t
deolel Y=g SPATIAL Blg]e 2 Helx 1, 3712
HA SR 4 270t g de 2 7 8
olojoll A AH&3A B HEAE HAAI} AT
COORDINATENAME, % #lo]lol8) 37t deolg &
9] A7 AAMZHE (Minimum Boundary Rectangle)
g 2% ¥3ste A4 A FA AZ 3 MBR,
Wi g = A4 (DOUBLE)S Z= 33 FE ol tisl
7t HiolHE A% 9 AgHE ¥F IFHd
COMPRESSTYPE, COMPRESSTYPE®| A & o} &
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1. CREATE TABLE 7 (

OB] SPATIAL,

COORDINATENAME="KOREA(MIDDLEY’,

MBR[196569.413600,435600.000000,
208827.957700,448110.299600],

5. COMPRESS TYPE = LONG,

6. SCALEX = 0.010000,

7.  SCALEY = 0.010000,

8. BASEX = 202698.690000,

9. BASEY = 441855.150000,

W

1

n

10. COMPRESS OFFSET BITS = 16,
11. MIN ZOOM = -1.000000,

12. MAX ZOOM = -1.000000,

13. River-Name VARCHAR(20)

14. );

NAEQ MS 284S 28 SUH

a8 13, & AFioh 44

t2 Felo A XE2F Y& 288 AALTF wol
ol thE gEE¢l SCALEX, SCALEY, BASEX, 1
3 BASEY, 45 & T W AT 2T A HE
¢1 COMPRESS OFFSET BITS, % #lo]ol7} 54
o v gl M gtEdel Y olof 3t HAa9) F
o w8 g YERE MIN ZOOM3 MAX ZOOM
o 3 JEE Hosty U 138 2 17 12
9] River-Name dZlHEJ g2ste £dog 7
Ao thdt 7t EXE 8199 River-Name ¥ =
g A3ty Rtk 19 139 SQLES GMS9 93 e
2 AEHA F FHolold thd 27|vtE s
Hoh

(2) I A ZH B\

29 13& 33 7 ool e
g & GML ZAMW e 37 AR ES
o)A 2 AAs7] Y3 SQLY Hie]E
ot g 4ol M e F AAE
e FEE HAFx gluh
a9 138 B3 AAE 7 gelo] 27nl= o]

o

N EERE
FZt dlo]El M)
Z3o]E AHE
H ol & W o] o] 4+¢]

INSERT INTO % VALUES ( LINESTRING(10 10,
20 10, 30 20, 40 20, 50 10, 60 5), ‘Han-River):

INSERT INTO 7 VALUES ( LINESTRING(50 50,
60 50, 70 60, 80 60, 90 50, 100 50), ‘NakDong-River'):

INSERT INTO % VALUES ( LINESTRING(15 30,
25 30, 35 50, 45 50, 55 30, 65 40), “YoungSan-River’):

I8 14, 37 A Y

ol Xi2IHIOIEI2 GML Akt 23

B "=z OBJ9 River-Name7Z} A o5 glom, of
of me} 2% 149 4] FEAA= OBl gt &
E 30 2 LINESTRING(: )3} River-Name ¥ =9l
3k Exld o] F = e e HIAEE A
F Utk o] & GMS9| oz 4y Ahg st
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