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2.1 ORACLE —
ORACLE

ORA-

, SDO GEOMETRY

, SDO GEOMETRY ,

) DLL(CREATE,
ALTER., DROP) DML (INSERT, UPDATE,
DELETE)

SDO GEOMETRY

CREATE TYPE SDO GEOMETRY AS OB-
JECT (

SDO GTYPE NUMBER,

SDO SRID NUMBER,

SDO POINT SDO POINT TYPE,

SDO ELEM INFO MDSYS. SDO ELEM IN-
FO ARRAY,

SDO ORDINATES MDSYS. SDO ORDI-
NATE ARRAY);

:SDO GTYPE , 4
(d00x) .d , 2,3 4
. d000 ,
d001 ,d002 ,d003 ,d004
, d005 , d006 ,
d0o7 : 2003 2
,d008—d099 . SDO SRID
. SDO POINTt T,y 2
Y z . SDO ELEM
INFO ,

SDO ORDINATES

, (SDO STARTING
OFFSET, SDO ETYPE, SDO INTERPRETA-
TION), :SDO STARTING OFFSET

SDO ORDINATES
1 s 1 1
SDO GEOMETRY. SDO ORDINATES

., 2 , 1
SDO GEOMETRY. SDO ORDINATES(n)

n SDO ORDINATE ARRAY
.SDO ETYPE , 1 4
) 4 .1 1
~5, 1~3 s4 5
4 1 “
7, 1 2,1 ,0 ,
1003 , 2005
. SDO INTERPRETATION: SDO ETYPE
4 5,
; SDO ETYPE
(1~3),
. SDO ORDINATES
(1048576) ,

, SDO ELEM INFO
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cola

T~
cola_a cola_b
cola ¢
01 2 3456 7 8 9101112131415
1 Four areas of interest for the example
Fig.1 4
1 1 (colas) 4
, cola a,cola b,cola c,cola d,
(D cola markets.

CREATE TABLE cola markets (
mkt id NUMBER PRIMARY KEY,
name VARCHAR?2 (32),

shape MDSYS. SDO GEOMETRY);

SDO

GEOMETRY

(2) 4
@D a,a 1 .

INSERT INTO cola markets VALUES (

1,

‘cola &,

MDSYS. SDO GEOMETRY (

2003, —— 2

NULL,

NULL,

MDSYS. SDO ELEM INFO ARRAY (1,

10039 3)9 __1

(1003
——1 )
MDSYS. SDO ORDINATE ARRAY (1.1.

597) - 1

)

)

b ¢, .
INSERT INTO cola markets VALUES (
2,

‘cola b,

MDSYS. SDO GEOMETRY (

2003, —— 2

NULL,

NULL,

MDSYS. SDO ELEM INFO ARRAY (1,

1003, 1), ——1

MDSYS. SDO ORDINATE ARRAY (5,1,

8,1, 8,6, 5.7, 5,1)

)

)

INSERT INTO cola markets VALUES (

3,

‘cola ¢,

MDSYS. SDO GEOMETRY (

2003,

NULL,

NULL,

MDSYS. SDO ELEM INFO ARRAY (1,

1003, D,

MDSYS. SDO ORDINATE ARRAY (3,3,

6,3, 6,9, 4,5, 3,3)

®

)
)3
d,d 2 .
INSERT INTO cola markets VALUES (
4,
‘cola d,
MDSYS. SDO GEOMETRY (
2003,
NULL,
NULL,
MDSYS. SDO ELEM INFO ARRAY (1,

1003, 4),——

mdsys. sdo ordinate array (8,7, 10,9, 8,11)
)

)

(3

user sdo geom metadata,
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INSERT INTO USER SDO GEOM META-
DATA

VALUES (

‘cola markets’,

‘shape’,

MDSYS. SDO DIM ARRAY (——20x20

, 0

MDSYS. SDO DIM ELEMENT (x’, 0, 20,
0.005),

MDSYS. SDO DIM ELEMENT (y, 0, 20,
0.005)

) s

NULL——SRID

)3

4 .

CREATE INDEX cola spatial idx

On cola markets (shape)

INDEXTYPE IS MDSYS. SPATIAL INDEX

PARAMETERS (SDO LEVEL= 8);

(5
@ 2 :
SELECT SDO GEOM. SDO INTERSEC-
TION (c a. shape, m. diminfo, ¢ c. shape, m.
diminfo)

FROM cola markets ¢ a, cola markets ¢ c,
user sdo geom metadata m

WHERE m. table name="COLA MARKETS
“AND m. column name=SHAPE

AND ¢ a. name="cola @ AND ¢ c¢. name="cola
c;
@ 2 :
SELECT SDO GEOM. RELATE (c b.
shape, m. diminfo, ‘anyinteract’,

¢ d. shape, m. diminfo)

FROM cola markets ¢ b, cola markets ¢ d,
user sdo geom metadata m

WHERE m. table name="COLA MARKETS
“AND m. column name=SHAPE

AND ¢ b. name="cola b AND ¢ d. name='cola
d;
©) :
SELECT c. name, SDO GEOM. SDO ARE-

A (c. shape, m. diminfo)

FROM cola markets ¢, user sdo geom meta-
data m

WHERE m. table name="COLA MARKETS
“AND m. column name="SHAPE;
@ :
SELECT SDO GEOM. SDO DISTANCE (¢
b. shape, m. diminfo, ¢ d. shape, m. diminfo)

FROM cola markets ¢ b, cola markets ¢ d,
user sdo geom metadata m

WHERE m. table name=COLA MARKETS
“AND m. column name="SHAPE

AND ¢ b. name='cola b> AND ¢ d. name="
cola d;
©) :
SELECT c¢. name, SDO GEOM. VALI-
DATE GEOMETRY (c. shape, m. diminfo)

FROM cola markets ¢, user sdo geom meta-
data m

WHERE m, table name="COLA MARKETS
“AND m. column name="shape

AND c. name="cola ¢;

b

(D , 2
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Object-Relation Model of ORACLE Spatial Database:
with Discussion of RDB and OODB Application in GIS

LI Zhen-hua
(Faculty of Information Engineering , China University of Geosciences, Wuhan 430074, China)

Abstract; There are some problems of RDB in GIS application. Sometimes the data type is too sim-
ple to describe non-structured or complex-structured data in GIS and the simple model can’t express the
relation of hierarchy, inheritance, aggregation, generalization or specialization, or there is impedance
mismatch between SQL and programming language, especially the current popular object-oriented lan-
guage. While object-oriented (OO) technology may be useful to solve these problems. ORACLE spatial
database extends the traditional relation database with the technology, the so-called object-relation mod-
el, which features adding to RDB an object data type named SDO GEOMETRY to store geometry. An
application example of ORACLE spatial database demonstrated the advantages of OODB in describing
spatial data and the efficiency in expressing compound object and processing spatial data compared to
RDB which only stores meaningless data. Certainly, there are still some issues that need further re-
search in OODB; which direction OODB will develop: pure OODB or object-relation DB, the data model
match between RDB and OODB, the mathematic basis and formalization for OODB and how to take ad-
vantages of existing mature technologies of RDB such as transaction control, integrity check, data repro-
duction in the development of OODB.

Key words: OODB (object-oriented database); spatial database; RDB (relational database); GIS
(geographic information system) ; ORACLE; object-relation model.



