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5 - ZonE(E

« XEFEE (CRFERE, #A5ME)
e station(*id, x,y, 1)
 monitor(*id, x, y)
* in_range(#station_id, #monitor_id, distance)

-V EPAN
* insert into station values (15, 23.4, 34.5, 500)

* insertinto 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

\l
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o M IR
e insert into monitor values (6, 12.2, 11.3)

* insertinto 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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°¢tﬁ£mwﬁ%
e delete from station where id=15
* delete from in_range where station_id=15

o 33 == A B
e delete from monitor where id=6
* delete from in_range where monitor_id=6
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« B\ E E#h

« update station set x=34.5 where id=15

* delete from in_range where station_id=15

* insertinto 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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o M =L B EHT

e update monitor set y=y+10 where id=6

« delete from in_range where monitor_id=6

* insertinto 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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s B FNELE SN SR E
e select station_id, count(*)

from in_range
group by station_id

« T8 AR SSSeE AR B MR S A
e selectid from station

except
select distinct station_id from in_range
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« TR B A HE S BN = XY
* 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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s THENEWRFZ XA ES RTINS
« 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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« EXTSREEMFHERZE
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GEOMETRY COLUMNS

F_TABLE CATALOG
F TABLE SCHEMA

F TABLE NAME

F _GEOMETRY COLUMN
G _TABLE CATALOG
G TABLE SCHEMA

SQL92=CH-t=Z &

SPATIAL REFERENCE SYSTEMS

SRID
AUTH NAME
AUTH SRID
SRTEXT

G TABLE NAME

L L

STORAGE TYPE
GEOMETRY TYPE
COORD DIMENSION
MAX PPR

SRID

GEOMETRY COLUMNS

Feature Table/View

<Attributes>

GID (Geometry Column)
<Attributes>

GID
ESEQ
ETYPE
SEQ
X1

Y1

X<MAX PPR>
Y<MAX PPR>

or

GEOMETRY COLUMNS

GID

XMIN

YMIN

XMAX

YMAX

WKBE GEOMETRY
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« Z%Z<GEOMETRY_COLUMNS
o« FHEHHEFE T GeometryFERRYIB R
—1TIREA=S BB EF BI— GeometryF £, El1E
« Geometry=FE% Fr7E B Featurez= &
» FESRARSID
« FESAEHIGeometryf S HY
o FEREIEHIGeometryHy AL KRLE
o FERHIZFIR
* GeometryBI R HEFE T
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« ZAYiFSPATIAL REFERENCE SYSTEM
- GHEMEEDTESBAEANER
s B—1TiEA T — TR RB AR, EE8E
« SRID: FEEBAEAMNIFIRS

RSB ANBHZFRFERAID

+ WEESRANIEX AR, NERESuRATIAEE R
FERISR D SRIZ RSB ARMERER

« ZYiZKGEOMETRY
« IR T BB EF R AR Geometryxt 5
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« GeometryXI R F &8I : ERFHTEE
« SKASQLEERBEIE R L IRE
o B Pim MIZIR IEE 1RV L FR{E R S Geometry X 5
s FRELGIIBIET
o ME—FRIRGeometryXt & HYGID
« MR GeometryTTRE S % TE, ESEQIEFAT TERFIIS
 ETYPEFREAITZHYJLITHZEEY
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1= (0,60) (30,60) (60,60) SEQ1
AT /
SAX
ﬁg‘-‘:
"fi’ (4020) y (45.20)
1)
= GID 3 GID 4 W—
= Ir (0,30) (60,30) (45,15)
(VA ESEQ 1 ESEQ2 o
R / — __ SEQ2
- " B I - ‘ ___--"—'
y
GID1 GID 2 (40,5 (50.5)
(0,0) (30,0) (60,0)

GID | ESEQ | ETYPE | SEQ | X0 | YO | XI | YI | X2 Y2 | X3]Y3|X4]Y4
1 1 3 1 0 0 0 3030|3030 0 0 4
1 2 3 1 10 | 10| 10| 20| 20| 20| 20| 10| 10| 10 -';
2 1 3 1 30| 0 30 (3060|3060 ) 0|30 0
2 2 3 1 40 | 5 | 40| 20 | 45 | 20|45 | IS | 50| 15 ‘
2 2 3 2 50 | 15| 50O S |40 5 | Nl Nil | Nil | Nil
3 1 3 1 0 |30 0 | 60| 30|60 |30 (30| 0|30
4 1 3 1 30 | 30 |30 [ 60 ) 6D | 6D | 60 | 30 | 30 | 30
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« GeometryX R FMEIRT: —iFHFHIF (4
. {;FHWKB (A BT AR —i#E) & FiEGeometryXst
« BRI A] LUBEBEIERFHITIRER, WA LR
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« ME—FRIRGeometryXt & AIGID, HAEAFEH
« GeometryWRMH/NEBEE
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=i

(0,60) (30.60) (60760) SFO 1
(40.20 y (45,20)
| - (50,15)
(0.30) 63 Gib (60,30) (45,15)
ESEQ/1 ESEO/Z ¥ Q2
\ d
GID 1 | GID 2 (40,5 '(50,5)
(0,0) (30.0) (60,0)
GID | XMIN | YMIN | XMAX | YMAX GEOMETRY
1 0 0 30 30 < WKBGeometry>
2 30 0 60 30 < WKBGeometry >
3 0 30 30 60 < WKBGeometry >
- 30 30 60 60 < WKBGeometry >

T EAFHIKE R
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OGISHR/E-SQL92+G

.« Geometry=FEg 7T #4h

7= | CREATE TABLE GEOMETRY_COLUMNS (

= F_TABLE_CATALOG VARCHAR(256) NOT NULL,
F_TABLE_SCHEMA VARCHAR(256) NOT NUL
F_TABLE_NAME VARCHAR(256) NOT NU
F_GEOMETRY_COLUMN VARCHAR (256) 2=CURVE
G_TABLE_CATALOG VARCHAR (256M0T NULL, 3 =LINESTRING
G_TABLE_SCHEMA VARCHAR(23#% NOT NULL, 4 = SURFACE
G_TABLE_NAME VARCHAR(2¥6) NOT NULL, 5=POLYGON
STORAGE_TYPE INTEGER; 6 = COLLECTION
GEOMETRY_TYPE INTEGERs 7 =MULTIPOINT
COORD_DIMENSION INTEGER, 8 = MULTICURVE |
MAX_PPR INTEGER, //max point per row 9 = MULTILINESTRING
SRID INTEGER REFERENCES SPATIAL_REF_SYS, | RUUalllCHLEEIAO SN
CONSTRAINT GC_PK PRIMARY KEY 11 = MULTIPOLYGON
(F_TABLE_CATALOG, F_TABLE_SCHEMA,
F_TABLE_NAME, F_GEOMETRY_COLUMN))

A FHIKE = |8 B 2 IR/ R /2017

0: 48 FR3R 7R
1. Z 3 4R AL

L -

0 = GEOMETRY
1=POINT




OGISHRE-SQLI2+G

 FeaturezRIZ I\

| 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)
Q| <geometry attribute 1> <GID type>,
W ... (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)

|
' F

bR A FHERE = (8 B F /R /2017




OGISHRE-SQLI2+G

» GeometryZ= sk & 11 [E]-SQLE 2 BY

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

Y1l <ordinate type>,
<repeated for each ordinate, repeated for each point>
X<max_ppr> <ordinate type>, ;
Y<max_ppr> <ordinate type>,

1 = Point

2 = LineString
3 = Polygon

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

)

WRARFHIRT = AP F F /PR /2017
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 GeometryZz ok & I [E- — izl 2w hS

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>

bR A FHERE = (8 B F /R /2017
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- FESEBARER

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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XRRAREIIEENZEY

* Oracle Spatial

 DB2 Spatial & Geodetic

* Informix Universal Server Datablade
* PostgreSQL

* PostGlS

......

g{ |
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OpenGISEJSQLI2 +GSLINHSE

o 3HZ& FIE S RIADT(Abstract Data Type)
« AIESQLAR G i R #IEL R
« ADTREIF[ LA TFERENX
o SQLER Z AT LUIFADTRBUEAS L, AILLR[EIADTAE!
SOl

« —PADTRBITUE N AF—MADTHBFRE, F
KAT AR IMEFr BB R GE B HINNIAES

« A ASEFHADTZESQLAR G H SEENOGIS JL (A X SR = BY

/

.::\
g
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SQL92+GeometryscIi

e OGISKR/ER 5 M Geometry 2 2n{ATSEIN, BLIE
o RAIE NHNEEFTNRE
* SQLERHUE X BB A FNThEE
* GeomelryXf R AN{a] FAEE IR E T
« FRSLIMLAT T RIERI AR, ANADT

° OGIsz;/Ej:IE{/\yn_FE,‘J*;F/E:
- 0penGIS Geometry2EEY fy Ay 2 1 J LA E X
» OpenGISSQLER# RV Ap & « SAJLIATE X

g{.
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 GeometryHY{EFNZE B S BR £
o JLAIXTSREVALFREERXT M 4FREBISRID, FEZ[B)FR{EA

FEEEILAISRID
o FEERFIENLAXTSEAT, SRIDEZEFIFeaturezz ™ E M HY
SRIDXT Rz
s HEHITEEIERET T, KB [EFeatureZe X R AYSRID A
SN

e 7EFeature3RE X P A] LL3E ESRIDRYSTEE 4 A1 )
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SQL92+Geometry3cj

* SRIDFEEE M 2 3R 7= 451

CREATE TABLE Countries (

Name VARCHAR(200) NOT NULL PRIMARY KEY,

Location Polygon NOT NULL,

CONSTRAINT spatial_reference

CHECK (SRID(Location) 1n |
(SELECT SRID from GEOMETRY_COLUMNS where |
F_TABLE_CATALOG = <catalog> and '
F_TABLE_SCHEMA = <schema> and
F_TABLE_NAME = ‘Countries’ and
F_GEOMETRY_COLUMN = f‘Location’ ))
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- FESEBARER

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& #Y

E'; Geometry

Point Curve Surface GeometryCollection

MultiSurface MultiCurve MultiPoint

MultiPolygon MultiLineString g?

——

LineString Polygon
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* SQL Geometry2& &Y X7 #F25 7

XEFEIR eyt B] SCAIL
1 Geometry, Point, Curve, LineString, Point, LineString, Polygon,

Surface, Polygon, GeomCollection GeomCollection

2 Geometry, Point, Curve, LineString, Point, LineString, Polygon,
Surface, Polygon, GeomCollection, | MyltiPoint,

MultiPoint, MultiCurve L . ,
’ | MultiLineString,MultiPolyg |
MultiLineString, MultiSurface, ultitinestring, MultiFolyg |

MultiPolygon on ’
3 Geometry, Point, Curve, LineString, | Point, LineString, Polygon,| 7
Surface, Polygon, GeomCollection, | GeomCollection,
MultiPoint , MultiCurve, MultiPoint,
MultiLineString, MultiSurface, - : J
MultiPolvaon Mult!LlneStrlng, 2
Y9 MultiPolygon -
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‘‘‘‘‘ e FeatureFRZ I\

--| 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>)) I
.. (spatial reference constraints for other geometric attributes)) g
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« SQLHGeometryHI ST AR

<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>

bR A FHERE = (8 B F /R /2017

<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




OGISKRAE-SQLI2+G
« SQLHGeometryHI ST AR

‘‘‘‘‘‘

<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> }* ) g
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OGISTRAEE-SQLI2+G
|+ SQLRGeometryBI X AR : )

Geometry Type SQL Text Literal Representation Comment
Point ‘POINT (10 10)° a Point
LineString ‘LINESTRING ( 10 10, 20 20, 30 40)° a LineString with 3 points
Polygon ‘POLYGON ((10 10, 10 20, 20 20, a Polygon with 1 exterior
20 15, 10 10))’ ring and O interior rings
Multipoint ‘MULTIPOINT (10 10, 20 20)° aMultiPoint with 2 point
MultiLineString ‘MULTILINESTRING ((10 10, 20 20), aMultiLineString with
(15 15, 30 15))° 2 linestrings
7
MultiPolygon ‘MULTIPOLYGON ( aMultiPolygon with 2
((10 10, 10 20, 20 20, 20 15, 10 10)), polygons
((60 60, 70 70, 80 60, 60 60 ) ))'
GeomCollection ‘GEOMETRYCOLLECTION (POINT (10 10), a GeometryCollection
POINT (30 30), consisting of 2 Point values
LINESTRING (15 15, 20 20))' and a LineString value :

A R FRERE = 8 B 2 T /FROR/2017



OGISHRE-SQLI2+G

* NI 1E JLIR) X SR BUSQLER 24

| GeomFromText(geometryTaggedText String,SRID Integer) : Geometry
PointFromText (pointTaggedText String, SRID Integer): Point

| LineFromTex{(lineStringTaggedText String,SRID Integer) : LineString

.| PolyFromTexi(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 %

bR A FHERE = (8 B F /R /2017
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« M MultiLineString’E i 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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OGISHRE-SQLI2+G
s NN AR ETLAIXTHR :

......

INSERT INTO Countries (Name, Location)
VALUES ( ‘Kenya’ |,
PolygonFromText (
‘POLYGON ((X YV, X VY, X VY, +u.p, X VY))
14))

bR A FHERE = (8 B F /R /2017
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o M\ ZiFHFIFZIAD1E JLIa] X SR BUSQLER 24
e EIMTATERA91E, I5FromText2 A FromWKBENA]

‘‘‘‘‘‘
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OGISHRE-SQLI2+G

o SRERJLIAT X SR HYSC AR 2 S HYSQLER £
e AsText (g Geometry) : String
o 5.

« SELECT Name, AsText(Location) FROM Countries WHERE Name LIKE
IK%I

‘‘‘‘‘‘
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OGISHRE-SQLI2+G

« FREVJLI XS B9 — gt Hl 2 SN BUSQLER 2
* AsBinary (g Geometry) : Binary
o 5.

« SELECT Name, AsBinary(Location) FROM Countries WHERE Name LIKE
IK%I

......
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OGISHRE-SQLI2+G
« FEE L2 2E £ E M BYSQLER 2]

« Geometry, GeomCollection
 Point

e Curve, LineString, MultiCurve
« Surface, Polygon, MultiSurface

......
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OGISHRE-SQLI2+G

o M= 18] 32 R HUSQLER 24

* 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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OGISHRE-SQLI2+G

« SQLE )7~ 11
- T E XA T B FER

e select school.name
* from school

 where Within(school.location,
PolygonFromWKB(:wkb, :srid))=1
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OGISHRE-SQLI2+G

o 1B =R
* Distance(g1 Geometry, g2 Geometry) : Double Precision
« 5l EEEEIRE £20002 B AR

* select airport.name
* from airport

 where Distance(PointFromText(:pT, :srid),
airport.location)<2000

......
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OGISTRE-SQLI2+G
« 25 IR ERISQLE Bt

ntersection (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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OGISHRE-SQLI2+G

o I8 |B) A ERYSQLER 2
o« il KIBEAZEMRAE2005K 1L
L=

* select factory.name

« from factory

 where Within(factory.block,
Buffer(LineStringFromText(:river, :srid), 200))=1

HE
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e Oracle Spatial

* ArcGIS Geodatabase

 PostGlIS

* Spatialite

« MySQL Spatial

* SQL Server
- TR REVBS TS TRE
- FZS BB S R EMEILGIT (pa~13)
 3F0penGIStRER L IFTEE
s BARBF N &
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o« [TP311.13/261] 8] 34
= (3£) Shashi Shekhar, Sanjay Chawla® B 5 ... 1%
AR AT AR At 2004

« OpenGlIS Simple Features Specification for SQL, OGC,
WWW.0pengis.org

 The OpenGIS Abstract Specification: Feature, OGC,
WWW.0PeNnqgis.org
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