Oracle 7[Ht] OpenGIS 22} ClE{glojA] 7 1

Oracle 7|Ht2] OpenGIS =7t QIE{H0|A | JHat’

Development of an OpenGIS Spatial Interface based on Oracle

8t&2H. [ Chun—Geol Park 8|8+« [ Hee—Hyun Park
A&+ [ Hong—Koo Kang #7|&E++++ [ Ki—Joon Han

[}

E
X 20| 27 O0|Ete 4£7 WiHo| YHEHAM CiYsH MAPut H R Zoto| M SZHO0lER YH 5
I 9E YU #8x3 Ut of2st B 37t CIOEHE Moz XMa2lst7] st ESRIC
ArcSDE, Oracle® Oracle Spatiallf 22 7|& DBMSE & AT Eo0| uts| ZEE D QAL
J3LL 0] 8 A2 DBMSS XS A AMolE F2HHQ H| 80| WD, MEEE 37 UOjE
EFQ T} 27 HMXIS0| M2 MO[EoZ 25 452842 22X E a5ty ULt
et 2 =20AM = OGC(Open Geospatial Consortium)OAf A

2

d

’rﬁ

_‘>_L|

0 K

r

HOo|~E Oracle &0 7HYSICE. OpenGIS 37+ 9_|E1THIOI
M HAISH 2E ool EtRI 2 J7F HAKIE R {57 W20 A}-ﬁx} 7} ol H| 8
Ol A 7HEt 8 OpenGIS B7t QIEAH 0| AS AFE510{ Oraclel| CH8E 27t CIO[ELS ﬁ%ﬂ
B 4 QIC} EF M5 BILE &8 OpenGIS 22+ 2B H 0| A7} Oracle Spatial 2T}

oM 28 ds g YSstAch

=

A

10

HU rr OB N i
e 2 orr
U1

o|o
it
=
~

Abstract

Recently, with the development of collecting methods of spatial data, the spatial data is
produced, circulated, and used in various fields of industry and research. To manage the
mass spatial data efficiently, the researches on extension of the existing commercial DBMS,
such as ESRl's ArcSDE or Oracle's Oracle Spatial, is making progress actively. However, the
usage of the extension of the commercial DBMS incurs an additional expense and causes an
interoperability problem due to differences in spatial data types and spatial operators.

Therefore, in this paper, we developed an OpenGIS Spatial Interface for Oracle, which
supports a standard interface by following the “Simple Features Specification for SQL”
proposed by OGC(Open Geospatial Consortium). Since the OpenGIS Spatial Interface
provides all spatial data types and spatial operators proposed in “Simple Features
Specification for SQL”, users can manage mass spatial data of Oracle efficiently by using
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the standard interface without additional expense. In addition, we proved that the OpenGIS

Spatial Interface is superior to the Oracle Spatial in the response time through the

performance evaluation.
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Point POINT (10 10)
LineString LINESTRING (10 10, 20 20, 30 40)
Polygon POLYGON{(10 10, 10 20, 20 20, 20 15, 10 10))
MuitiPoint MULTIPOINT (10 10, 20 20)
MultiLineString MULTILINESTRING ((10 10, 20 20), (15 15, 30 15))
MULTIPOLYGON (
MultiPolygon {(10 10, 10 20, 20 20, 20 15, 10 10))
((60 60, 70 70, 80 60, 60 60)) )
GEOMETRYCOLLECTION (
) POINT (10 10),
GeometryCollection POINT (30 30),
LINESTRING (15 15, 20 20) )
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Equals(Geometry, Geometry)
Disjoint{Geometry,Geometry)
Touches{Geometry, Geometry)
Within{Geometry, Geometry}
Overlaps(Geometry, Geometry)
Crosses{Geometry, Geometry)
Intersects(Geometry, Geometry)
Contains{Geometry, Geometry)
Relate(Geometry, Geometry,
PattemMatrix)
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Distance{Geometry, Geometry)
Intersection(Geometry, Geometry)
Difference{Geometry, Geometry)
Union{Geometry, Geometry)
Symbitference{Geometry, Geometry)
Buffer(Geometry, Double Precision)
ConvexHull(Geomertry)l

Dimension{Geometry)
GeometryType(Geometry)
AsText(Geometry)
AsBinary(Geometry)
SRID{Geometry)
tsEmpty(Geometry)
IsSimple{Geometry)
Boundary{Geometry)
Envelope(Geometry)

X(Point)

Y(Point)

StartPoint{Curve)
EndPoint{Curve)
IsClosed(Curve)
IsRing(Curve)

Length(Curve)
NumPoints(LineString)
PointN(LineString. Integer)
Centroid(Surface)
PointOnSurface(Surface)
Area(Surface)
ExteriorRing{Polygon)
NuminteriorRing(Polygon)
InteriorRingN({Polygon, Integer)
NumGeometries(GeometryCollection)
GeometryN(GeometryColiection, Integer)
IsRing(MultiCurve)
Length(MuitiCurve)
Centroid(MultiSurface)
PointOnSurface(MultiSurface)
Area(MultiSurface)
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WKT | Point(12 14)

SDO_GEOMETRY(

_____ 2001,

12,14 NULL,

g::f::‘ SDO_POINT_TYPE(12, 14, NULL)
NULL,

NULL

)

WKT | LINESTIRNG(10 10, 20 20, 30 10)

1 SDO_GEOMETRY(
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NULL,

Oragle NULL,

(10, 0} | (3D, 10)[SPatidl| onpy by Ey INFO_ARRAY(T, 2, 1),
SDO_ORDINATE_ARRAY(10, 10, 20, 20, 30, 10)
)

.7 5,7) | WKT |POLYGON((17,57,51,11,17)
SDO_GEOMETRY(
2003,
NULL,
Qe
P SDO_ELEM_INFO_ARRAY(1, 1003, 1),
SDO_ORDINATE_ARRAY(1, 7, 5,7, 5,1, 1,1, 1, 7)

(1 (G )

GEOMETRYCOLLECTION(

POINT (5 7),

WKT | LINESTIRNG (6 9, 6 6),

POLYGON ({7 10, 10 10, 10 5, 7 5, 7 10))
168 )

; SDO_GEOMETRY{
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NULL,
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)
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<#H 4> YU/EH B GEOS API <HE 5 S¢t g4 &3 GEOS API
By A B 49 B B gME Hst oL g4 2 B} digt soL g4
Geometry::equals(Geometry) A N
cos:: WKTReader {const GeometryFactory *gf) gea;’elt;ﬁacloryi HA Geometry::disjoint{Geometry) gz:::xgi‘ggzﬁ;gg)
€VKTD; 2 A Geometry::touches(Geometry) read(strin.é)/wrile(Geometry)
eaer WKT 2XHElE Thistol Geometry::within{Geometry}

Geometry * read (string Well-Known Text) Geometry2 Bigt

geos:: . N Geometry@ WKT 2Xt¥
WKTWriter string write {const Geometry *geometry) 2 ey
. 5 Input stream@EEE
geoss: Geometry + read (istream &is) GeomelryB E&
WKBReader . : . input stream& HEX 3E&
ostream & printHEX(istream &is, ostream &os;

printhEX( | = wersiol g
geos:: void write {const Geometry &g, ostream &os) Geometry® out stream
WKBWriter ¥ 54 oz g3

Ql/E&8 I RENNA= Geometry EIQIES ™
N BE ZdE T gt} XYEhs 22 Ho)
B}l Elgio] TIE7} w20l <F 4>9 A Sdli2ol
A ABsl= APIE o|E5l0 EE B ZRE]
QALBAZ & & Qe 3¢ HoEL Bl F&E5)
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AYsH=A oi2g wusitt. Jglstal, 37t &=+
7t &S S HolE Bl E A¥shd Hest &2
Zt HlolE} Bl R wElsin HEE 27 HolE}
Ells d9 AT REE MEE

4.3 89 Ay =28

49 A HEL /&8 T oM dole
Geometry = Point, LineString, Polygon &
9] 37t EIOlE} EIQQE ¥EE Z7 HlolEE &
OlA HAIECE AIEAIEREH QFE e =+
Stol ¢t 2UE Tl /&8 3 BEE HESE)
= EEojtt. £8 29 AP HeEe od =8 1t
HolAd 2dshk=s oddE Azisitt. A9 gl B2
oA AFZE GEOS API= <FE 5>¢F &4t}

49 ] BEolA 3 o= viE ol ozt
27t tiErh WA Contains  3:=9} Zo)
True/FalseE YISl 27 Predicate= &=
(True® m 1, False® mW O, Unknown¥ W -1)&
BIZl5L7] ol 2ol Ui gk /EE I Eed BiE
HEg 5= Yotk TJBLE Union 857Ut Overlay 8-

= Geometry AzE YIEE1Y] mlSoll 28 Ze Q/
£8 I ZEE M8l 918 Oracleo] X2IE =+
Q= HIolEl ERRICE WHEF o il

ol

Ol

read(istream)/write{Geometry, ostream)
Geometry::getSRID()
Geometry::isEmpty{)
Geometry::isSimple()

Geometry: :getBoundary()
Geometry::getEnvelope()
Point::getX(Point)

Point::getY(Point}
LineString::getStartPoint(}
LineString::getEndPoint(}

Geometry::overlaps(Geometry)
Geometry::crosses(Geometry)
Geometry::intersects(Geometry)
Geometry::contains(Geometry}
Geometry::relate(Geometry, PattemMatrix)

B2 BME Y8 soL g9 LineString::isClosed()

LineString::isRing()
Geometry::getLength()
LineString::getNumPoints{LineString)
LineString::getPointN{Integer)

Geometry: getCentroid(}
Geometry::getinteriorPoint()
Geometry::getArea()
Polygon::getExteriorRing()
Polygon::getNuminterorRing()
Polygon::getinteriorRingN(Integer)
GeometryCollection::getNumGeometries()
GeometryCollection::getGeometryN({Integer)
MultiLineString::isCiosed()

Geometry::distance{Geometry)
Geometry::Intersection{Geometry)
Geometry::Difference(Geometry)
Geometry::Union{Geometry)
Geometry::SymbDifference(Geometry)
Geometry::Buffer{integer)
Geometry::ConvexHull{}{

44 32 8+ 88 EE

3 g 44 BES2 SR tlolEgE =R
HeE /e AP HEl 9 A ZES
Oracledl Al E&8 += Y2 5l= PL/SQL =&
AHEE FHECh LUHOE Oracleoll A &2t
St #8457 f181A Create Function 78S
Ol Z5HKITE B¢t 89 S8X0 HTle wEy
22 S5 E 98] Create Package +2& 0l&3}
of #H7IX EHE X S-E2 fasiclact
I8 2> I g A 2EdAH AZE
Create Package 758 HEAETH

CREATE OR REPLACE PACKAGE 08I AS
FUNCTION Equals {inputi VARCHAR2, input2 VARCHAR2) RETURN BINARY_INTEGER;
FUNCTION Contains {input! VARCHAR?, input2 VARCHAR2) RETURN BINARY_INTEGER;

FUNCTION NumGeometries {input VARCHAR2) RETURN BINARY_INTEGER;
FUNCTION GeometryN (input VARCHAR2, N BINARY_INTEGER) RETURN VARCHARZ;

END OSI;

<J8 2> Create Package #&

<8 2>0lA4 He Zi3 20] Create Package
T2 I BAlsle ZE2AIH, &<, e

1 gE =g AHEs Aot TD A
gl ZEE Create Package Body 72 0|&3}
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o 71X Exll(bodyloll A Bejgth <J8 3>
MR BE FEAA LA sleg & LE) ol
8} Create Package Body T&Eo\C}.

CREATE OR REPLACE PACKAGE BODY 0SI AS

FUNCTION Eguals{input! IN VARCHAR?, input2 IN VARCHARZ2) RETURN BINARY_INTEGER
AS EXTERNAL LIBRARY myOperators
NAME "wkiEquals®
LANGUAGE C
PARAMETERS(inputi, input2);

FUNCTION GeometryN{input IN VARCHAR2, N IN BINARY_INTEGER) RETURN VARCHAR2
AS EXTERNAL LIBRARY myOPERATORS
NAME "wkiGeometryN®
LANGUAGE C
PARAMETERS(input, N);

END OSI;

<38 3> Create Package Body 72

3¢ g 848 EEdA 449 #71X9 olg
2 #7IXdl Bed ¢ -5 SE£8 "o 85
Ol ARBHLL olE S0, <O8 2>% <J8" 3
oA 8&E si71X19 olEo] OSIold OSI H7IA|
of dAg®El Contain() g+E AESsHHY
OSI.Contains()@} &0] &8t} 27 &4 A4
ZEOA HBAE #F7IX= Oracled] AlZH” 718
20 S8R SEYY BF EE HaEW. &
AT 2R Z22 LRU LilE|EE 083817 mEd
Aol xigoll wt 71X 7} BlojA] ol RE = U
r} 2 =2d A= olgigt Holk] uEeE QIst T
23 Y/EHEE FAssin el SEsie v
=801 H2g] &gol T ddE T8 sl 3
7INE 87 8o WEHZSE T

45 /8 3Y 2E

/& I8 ZE2 Z¢ HolEE AZsin
Q= Shape THLoIA Geometry £HE F£E310]
Oracle® YEsl= =6 FHZE MEYFEATE HA
Shape HolA HOIEF EIQE EQIst = 71 &
o9 FHZES AFGI WKT = WKB EE)
9] Geometry BIOIEFE M-Qsirt. o]t & B
OlEHE Oracle HlolEMO]Zd AHESH] 18 H
o8 A7nk= <J8 4>¢ Zrh

CREATE TABLE <table name> {

GID NUMBER NOT NULL PRIMARY KEY,

XMIN <ordinate type>,

YMIN <ordinate type>,

XKMAX <ordinate type>,

YMAX <ordinate type>,

WKB_GEOMETRY VARBINARY,
<attribute name> <attribute type>

)

<13 4> Geometry E0O|S A7|nO}

Shape WIS J1EEHCE &7} 48 &1 9
= shp T} 27t £4of st AU~ BEE &
1 9= shx 1, I8 HIET £48 B A
dbf SIIE FATO ATk F/4E I BE
<O" 4>9] Geometry HlolE 27|njol He
2L SEES shx DIAAA FE3IY Oracle
HolEM 0]l HZASIY}. didol dbf Tol A&
ol Y= v HHES AETE Shape T
ot 3R A e o+ 7] diEd
Geometry HIOIE A7|0l: EBEIA & Qin). wil
A /8 3T ZES dbf T JEA bl
2 £49] ERQ ARE golglu olE
Geometry HOIE Z7|0lo] A3t & Oracle H
OlEHO| =0l A &S,

o

5. 45 97|

2 ZolAd= OpenGIS E7t QEHo0|A9 HE
9 =2 AS5] 28l Oracle Spatiallt A&
B7IE dASH 21l HoE0. 45 BUl ANE
g 3¢ BlojEkz AE2A d8TF deE BEE B
Q= . Shape Tt E Oracle Spatialdl A AQ5=
lolEl ElQin} WKT RS OE Zjzt HElsiol Al
st

HE GIS 2ol 718 A Hzrt &2
Contains 828 A5 BI71E AAISIATE 24,774
M9l Polygon ElOIEN ti&id ZZ 1%, 3%,
5%, 10%, 30%, 50%, 100%2) Alztd &9 &
Holl thst Contains TAE B= EO9 S8Y A
2 HIE Bds <O" 59 &t

<O¥ 5>9] Aot 20 Oracle Spatiale A
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<8 5> Contains &2 Zo| FAH S Algh

o] FA Aol A9 YFs SH AlTtol £Q
T g, OpenGIS &7t QEFHOIAE A3
A= o] gdo] ZErE mME S AUE B
olal Ut} agd BEHELE OpenGIS &7t Q1
H#lol~E Contains @44 Oracle SpatialT}
Hlwstd oF 2819 mE SE AlZE HIAT)

Oracle Spatialo|l Al ZJAGHA] = Overlaps$}
CrossesE& MQSt LKAl &7 TAE BlLE8l=
SE9 45 BUI= Contains 3140 BIAEQ}
BT ZANA 10%9 AlZEE Ao g9l tist
Z4Zho] EF7t WAE BESI=E 2H A AEE Yol
He HOE ASsigrh =38 A9 819 Ane
HlsH <Jd8 6>1} Zrh

<J8 6>3 2ol 85 BI) 7158 oA Y
3¢ FAE HAESe= Y Al
Contains 0] A5 E7I9 niRRIZ OpenGIS
2 QA HOIAE AIEF 227} Oracle Spatial
2 ALST ZRED 9 2u) HE S' AIE gs
= AAC}

ole AT L YIER TS Zo| B4
=Tt WA Oracle Spatialo]l X¥dHs 2 B
OlEl EIIES <F o HAY HolEIE B35
Ast £HHEol viLE BEEIT BeH
OpenGIS &7t QIHEH0|AY] 7t HOIEr EIIE
2 WKT B¥E JZ AIREICEH HolE )
2 ¥ oHEy HE BUg £9 5 Aot I8n
=7t HIOIEIE AR &t 2 HAlA Oracle

g0

100 B FA(%)

Oracle 7[4i2| OpenGIS 37t ClE{H[0|AC| JHt 9

30p T

=
1 0pen GIS Spatial Inlertace
| Oracle Spatial

<" 6> 3¢ A EHA

Im
g_l

g2l S8 At HR

Spatial®] 37t 52 4 A0l s ojEHE
EHYE +HSIK Z=H B8 OpenGIS &7t Q
BlHo)£0 2t g5 A9 MBR Qilg E
T HEEE 85y nEd 2rl w2 89 A%
2 24e F AUt ES, OpenGIS 1t QE#H 0]
£ 2 85 371X 3718 Oracle Spatial®)
22 8= #HARG 1/52 EQCZH PL/SQL B
ZEEE IR 2o HAske Al 89 A
= HEA SR S Sol HAE AWFAE -
SEN Al J/EEE A 89 7 AYh

6. ZE ¥ g% A7 A

s¢ ¢ tlolet =8 U0l EJFHoR W
dotll O &8 "Vt tgsixigA oy #olo)
A S HIOIEZE B85 11 Qtt. ES ol3E g
29 3 ulolElE EE8F2E AT As 7
£9 DBMSE &asle St g8 Jgxa
Atk L 71E 48 DBMS dolA J7 §lo]
B} MBI 218 BEE AU F48Q g
O] 4251l olF AlZHA AlgEE J2t Hol
Bl Eli} 7 QAR ERI AR T2 g
ol 345288 EAIE EHstl Ut

mWetd 2 =8dAs olgdl 71EY Ag
DBMSY| &84 F7HH0] HIE A9 A5
84 2AE 45tz A8l Oracle dollA “SQL
= 98 AZ IH gM"9 BFE AESHOILE A
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A5k= OpenGIS 37t QHEBEIOIAE NESIHTH
ol A N8t OpenGIS &7 SHFolAE
A ZE J1EEQ Geometry T8 Al
= GEOS APIE ARS3IRCH, t4d /2
HOZ Qg =& Xgg W f& 3¢ E
OS1 AFIAE &SI Oracled FF Ed 3
iRt T8 OpenGIS & AHBOIAE=
Oracle Spatialil) 85 712 S & Aldd
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