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��
• station(*id, x, y, r)
• monitor(*id, x, y)
• in_range(#station_id, #monitor_id, distance)

•	���
• insert into station values (15, 23.4, 34.5, 500)
• insert into in_range

select s.id, m.id, sqrt((s.x-m.x)*(s.x-m.x)+(s.y-m.y)*(s.y-m.y))
from station s, monitor m
where s.id=15 and sqrt((s.x-m.x)*(s.x-m.x)+(s.y-m.y)*(s.y-
m.y))<= s.r
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• insert into monitor values (6, 12.2, 11.3)
• insert into in_range

select s.id, m.id, sqrt((s.x-m.x)*(s.x-m.x)+(s.y-m.y)*(s.y-m.y))
from station s, monitor m
where m.id=6 and sqrt((s.x-m.x)*(s.x-m.x)+(s.y-m.y)*(s.y-
m.y))<= s.r
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• delete from station where id=15
• delete from in_range where station_id=15

•�����
• delete from monitor where id=6
• delete from in_range where monitor_id=6
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• update station set x=34.5 where id=15
• delete from in_range where station_id=15
• insert into in_range

select s.id, m.id, sqrt((s.x-m.x)*(s.x-m.x)+(s.y-m.y)*(s.y-m.y))
from station s, monitor m
where s.id=15 and sqrt((s.x-m.x)*(s.x-m.x)+(s.y-m.y)*(s.y-
m.y))<= s.r
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• update monitor set y=y+10 where id=6
• delete from in_range where monitor_id=6
• insert into in_range

select s.id, m.id, sqrt((s.x-m.x)*(s.x-m.x)+(s.y-m.y)*(s.y-m.y))
from station s, monitor m
where m.id=6 and sqrt((s.x-m.x)*(s.x-m.x)+(s.y-m.y)*(s.y-
m.y))<= s.r
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• select station_id, count(*)

from in_range
group by station_id

•��������������
• select id from station

except
select distinct station_id from in_range



�������
�	��/��/2018

�
�
�
�
�2018

�
�

�������
•
��	��������
• select m1.id, m2.id

from monitor m1, monitor m2
where not exists (
select * 
from in_range i1, in_range i2
where i1.monitor_id=m1.id and
i2.monitor_id=m2.id and
i1.station_id=i2.station_id)
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• select station_id, monitor_id

from in_range i1
where distance >= all(
select distance 
from in_range
where station_id=i1.station_id)
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• ���Feature Table&�� #
• ���Geometry&�� #
• ���SRS
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•%#OGIS3�Feature.&$�( 
• +�Feature:"6;�����OGIS Feature4
• Feature:�+�9����Feature�<
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�!���Feature:.
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•%&)GEOMETRY_COLUMNS
• ������Geometry�� ��
• ��(��#*���� ��Geometry�����

• Geometry���� Feature)	
• #*��%&ID
• ���
 Geometry $
• ���
 Geometry ��'�
• �� 	"
• Geometry ����
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•024SPATIAL_REFERENCE_SYSTEM
• �
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• (�3!:���.<�)0�	���

• SRID�.<�)0+'6�
• .<�)0+;*�-�;*ID

• �.<�)0+'�#%!:���+��/��;9�
'�!:+�&�.<�)0+71	�

•024GEOMETRY
• 5��" ���$+Geometry�8



�������
�	��/��/2018

5
F
'
&
�2018

4
�

SQL92��-��
• Geometry�D��/ ��-����
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• Geometry�@��/$��A���
• B1WKB��'�52�A��/$��Geometry�
@
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• ��.?Geometry�@2GID�!��	6
• Geometry�@2, ��3
• Geometry�@+)2;6+)
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CREATE TABLE GEOMETRY_COLUMNS (
F_TABLE_CATALOG VARCHAR(256) NOT NULL,
F_TABLE_SCHEMA VARCHAR(256) NOT NULL,
F_TABLE_NAME VARCHAR(256) NOT NULL,
F_GEOMETRY_COLUMN VARCHAR(256) NOT NULL,
G_TABLE_CATALOG VARCHAR(256) NOT NULL,
G_TABLE_SCHEMA VARCHAR(256) NOT NULL,
G_TABLE_NAME VARCHAR(256) NOT NULL,
STORAGE_TYPE INTEGER,
GEOMETRY_TYPE INTEGER,
COORD_DIMENSION INTEGER,
MAX_PPR INTEGER, //max point per row
SRID INTEGER REFERENCES SPATIAL_REF_SYS,
CONSTRAINT GC_PK PRIMARY KEY
(F_TABLE_CATALOG, F_TABLE_SCHEMA, 
F_TABLE_NAME, F_GEOMETRY_COLUMN))

OGIS��-SQL92+G

• Geometry���	�
0:�
�
1:�����

0 = GEOMETRY
1 = POINT
2 = CURVE
3 = LINESTRING
4 = SURFACE
5 = POLYGON
6 = COLLECTION
7 = MULTIPOINT
8 = MULTICURVE
9 = MULTILINESTRING
10 = MULTISURFACE
11 = MULTIPOLYGON
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• Feature	��

CREATE TABLE <feature-name> (
<FID name> <FID type>,
<feature attributes> <other FID type> REFERENCES <other feature view>,
… (other FID based attributes for feature relations)
… (other attributes for feature)
<geometry attribute 1> <GID type>,
… (other geometric attributes for feature)
PRIMARY KEY <FID name>,
… (other geometric attributes foreign key statements)
FOREIGN KEY <geometric attribute 1> REFERENCES <geometry-table-name-1>,
FOREIGN KEY <FID relation name> REFERENCES <FEATURE table> <other FID name>,
… (other geometric attributes foreign key statements)
)
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• Geometry����-SQL�
�

CREATE TABLE <table name> (
GID NUMBER NOT NULL,
ESEQ INTEGER NOT NULL,
ETYPE INTEGER NOT NULL,
SEQ INTEGER NOT NULL,
X1 <ordinate type>,
Y1 <ordinate type>,

... <repeated for each ordinate, repeated for each point>
X<max_ppr> <ordinate type>,
Y<max_ppr> <ordinate type>,

...,
<attribute name> <attribute type>
CONSTRAINT GID_PK PRIMARY KEY (GID, ESEQ, SEQ)

)

1 = Point
2 = LineString
3 = Polygon
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• Geometry����-����	

CREATE TABLE <table name> (
GID NUMBER NOT NULL PRIMARY KEY,
XMIN <ordinate type>,
YMIN <ordinate type>,
XMAX <ordinate type>,
YMAX <ordinate type>,
WKB_GEOMETRY VARBINARY,
<attribute name> <attribute type>

)
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CREATE TABLE SPATIAL_REF_SYS
(

SRID INTEGER NOT NULL PRIMARY KEY,
AUTH_NAME VARCHAR (256),
AUTH_SRID INTEGER,
SRTEXT VARCHAR (2048)

)
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• ORDBMS��#
�%UDT'"-4�
• SQL10
• ���,�
• �/���!�
• ���
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• ADT�ROWTYPE
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• Oracle Spatial

• DB2 Spatial & Geodetic

• Informix Universal Server Datablade

• PostgreSQL

• PostGIS
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OpenGIS�SQL92+G����
•#2%$.�ADT(Abstract Data Type)
• ���SQL/0�"�%$.�
• ADT.���*��(��
• SQL�%���ADT.�
��%���4�ADT.�
+�

• ��ADT.���������ADT.�+�.���
.���)�!&3.�1�)+��

•��5*ADT�SQL/0��)OGIS�	�2'�
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• OGIS&��)�Geometry#���*���
• /���,1(��0
• SQL"��,1(��0
• Geometry�2���
�" ��
• +%�*���2'�,�$��ADT

• OGIS&�!	��,&��
• OpenGIS Geometry/�,�������
• OpenGIS SQL",����"�����
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SRID��

• �71.;8�&5$�%0��Feature2��+SRID�=
,�

• �Feature2�������SRID+�#�4�



�������
�	��/��/2018

�
�
	
�
�2018


�

SQL92+Geometry��
• SRID�
�����

CREATE TABLE Countries (
Name VARCHAR(200) NOT NULL PRIMARY KEY,
Location Polygon NOT NULL,
CONSTRAINT spatial_reference
CHECK (SRID(Location) in 

(SELECT SRID from GEOMETRY_COLUMNS where
F_TABLE_CATALOG = <catalog> and 
F_TABLE_SCHEMA = <schema> and
F_TABLE_NAME = �Countries� and 
F_GEOMETRY_COLUMN = �Location�))
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CREATE TABLE SPATIAL_REF_SYS
(

SRID INTEGER NOT NULL PRIMARY KEY,
AUTH_NAME VARCHAR (256),
AUTH_SRID INTEGER,
SRTEXT VARCHAR (2048)

)
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• SQL Geometry��
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1 Geometry, Point, Curve, LineString, 

Surface, Polygon, GeomCollection
Point, LineString, Polygon,
GeomCollection

2 Geometry, Point, Curve, LineString, 
Surface, Polygon, GeomCollection, 
MultiPoint, MultiCurve, 
MultiLineString, MultiSurface, 
MultiPolygon

Point, LineString, Polygon,
MultiPoint,
MultiLineString,MultiPolyg
on

3 Geometry, Point, Curve, LineString, 
Surface, Polygon, GeomCollection, 
MultiPoint , MultiCurve, 
MultiLineString, MultiSurface, 
MultiPolygon

Point, LineString, Polygon,
GeomCollection, 
MultiPoint,
MultiLineString, 
MultiPolygon
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• Feature	��
CREATE TABLE <feature-name> (
<FID name> <FID type>,
<feature attributes> <other FID type> REFERENCES <other feature view>,
… (other FID based attributes for feature relations)
… (other attributes for feature)
<geometry attribute 1> <Geometry type>,
… (other geometric attributes for feature)
PRIMARY KEY <FID name>,
FOREIGN KEY <FID relation name> REFERENCES <FEATURE table> <other FID name>
CONSTRAINT SRS_1 CHECK (SRID(<geometry attribute 1>) in (SELECT SRID from
GEOMETRY_COLUMNS where F_TABLE_CATALOG = <catalog> and
F_TABLE_SCHEMA = <schema> and F_TABLE_NAME = <feature-name> and
F_GEOMETRY_COLUMN = <geometry attribute 1>))
... (spatial reference constraints for other geometric attributes))
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<Geometry Tagged Text> :=
<Point Tagged Text>
| <LineString Tagged Text>
| <Polygon Tagged Text>
| <MultiPoint Tagged Text>
| <MultiLineString Tagged Text>
| <MultiPolygon Tagged Text>
| <GeometryCollection Tagged Text>
<Point Tagged Text> :=
POINT <Point Text>
<LineString Tagged Text> :=
LINESTRING <LineString Text>

<Polygon Tagged Text> :=
POLYGON <Polygon Text>
<MultiPoint Tagged Text> :=
MULTIPOINT <Multipoint Text>
<MultiLineString Tagged Text> :=
MULTILINESTRING <MultiLineString Text>
<MultiPolygon Tagged Text> :=
MULTIPOLYGON <MultiPolygon Text>
<GeometryCollection Tagged Text> :=
GEOMETRYCOLLECTION <GeometryCollection Text>
<Point Text> := EMPTY | ( <Point> )
<Point> := <x> <y>
<x> := double precision literal
<y> := double precision literal
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• SQL�Geometry����	

<LineString Text> := EMPTY
| ( <Point > {, <Point > }* )
<Polygon Text> := EMPTY
| ( <LineString Text > {, < LineString Text > }*)
<Multipoint Text> := EMPTY
| ( <Point Text > {, <Point Text > }* )
<MultiLineString Text> := EMPTY
| ( <LineString Text > {, < LineString Text > }* )
<MultiPolygon Text> := EMPTY
| ( < Polygon Text > {, < Polygon Text > }* )
<GeometryCollection Text> := EMPTY
| ( <Geometry Tagged Text> {, <Geometry Tagged Text> }* )
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•��	��������SQL��

GeomFromText(geometryTaggedText String,SRID Integer) : Geometry
PointFromText (pointTaggedText String, SRID Integer): Point
LineFromText(lineStringTaggedText String,SRID Integer) : LineString
PolyFromText(polygonTaggedText String,SRID Integer): Polygon
MPointFromText (multiPointTaggedText String,SRID Integer): MultiPoint
MLineFromText (multiLineStringTaggedText String,SRID Integer): 
MultiLineString
MPolyFromText(multiPolygonTaggedText String,SRID Integer): 
MultiPolygon
GeomCollFromTxt(geometryCollectionTaggedText String,SRID Integer): 
GeomCollection
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•�MultiLineString��Polygon

BdPolyFromText(multiLineStringTaggedText String,SRID Integer): Polygon
Construct a Polygon given an arbitrary collection of closed linestrings as a 
MultiLineString text representation.

BdMPolyFromText(multiLineStringTaggedText String,SRID Integer): 
MultiPolygon
Construct a MultiPolygon given an arbitrary collection of closed linestrings as 
a MultiLineString text representation.
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INSERT INTO Countries (Name, Location)
VALUES (�Kenya�, 

PolygonFromText(
�POLYGON ((x y, x y, x y, ..., x y))�,
14))
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• 
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• AsText (g Geometry) : String
• ��

• SELECT Name, AsText(Location) FROM Countries WHERE Name LIKE 
‘K%’
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• AsBinary (g Geometry) : Binary
• ��

• SELECT Name, AsBinary(Location) FROM Countries WHERE Name LIKE 
‘K%’
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• Geometry, GeomCollection
• Point
• Curve, LineString, MultiCurve
• Surface, Polygon, MultiSurface
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• Equals(g1 Geometry,g2 Geometry) : Integer
• Disjoint(g1 Geometry, g2 Geometry) : Integer
• Touches(g1 Geometry, g2 Geometry) : Integer
• Within(g1 Geometry, g2 Geometry) : Integer
• Overlaps(g1 Geometry, g2 Geometry) : Integer
• Crosses(g1 Geometry, g2 Geometry) : Integer
• Intersects(g1 Geometry, g2 Geometry) :Integer
• Contains(g1 Geometry, g2 Geometry) : Integer
• Relate(g1 Geometry, g2 Geometry, patternMatrix String) : 

Integer
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• SQL����

•��
�����	��
• select school.name
• from school
• where Within(school.location, 

PolygonFromWKB(:wkb, :srid))=1
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• Distance(g1 Geometry, g2 Geometry) : Double Precision

•��������	�2000�������
• select airport.name
• from airport
• where Distance(PointFromText(:pT, :srid), 

airport.location)<2000
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•
����SQL��
• Intersection (g1 Geometry, g2 Geometry) : Geometry
• Difference(g1 Geometry, g2 Geometry) : Geometry
• Union(g1 Geometry, g2 Geometry) : Geometry

• SymDifference((g1 Geometry, g2 Geometry) : Geometry
• Buffer(g1 Geometry, d Double Precision) : Geometry
• ConvexHull(g1 Geometry) : Geometry
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•������
�	���200������
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• select factory.name
• from factory
• where Within(factory.block, 

Buffer(LineStringFromText(:river, :srid), 200))=1
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•'0�����$�-.*"�+,
• Oracle Spatial
• ArcGIS Geodatabase
• PostGIS
• Spatialite
• MySQL Spatial
• SQL Server

•'0��$.*����)
•#'0�-.*�/	�(���p4�13�
•�OpenGIS 
$��&�
•!��1���
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• [TP311.13/261]��	�� = Spatial databases a tour 

(�) Shashi Shekhar, Sanjay Chawla��
� ... ��
�������� 2004
• OpenGIS Simple Features Specification for SQL, OGC, 

www.opengis.org
• The OpenGIS Abstract Specification: Feature, OGC, 

www.opengis.org

http://www.opengis.org/
http://www.opengis.org/

