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B+ . ZomE(E

« XERRE (CAFEH, #7395MB)
e station(*id, x,y, 1)
 monitor(*id, x, y)
* in_range(#station_id, #monitor id, distance)

-3 EAN
* insertinto station values (15, 23.4, 34.5, 500)

* insertinto in_range
select s.id, m.id, sqre((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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BIF - wZonE(E

o M IR
* insert into monitor values (6, 12.2, 11.3)

* insertinto in_range
select s.id, m.id, sqre((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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BIF - wZonE(E

o« Fuh iR
e delete from station where id=15
* delete from in_range where station_id=15

o 33 == A BR
e delete from monitor where id=6
* delete from in_range where monitor_id=6

\
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BIF - wZonE(E

- HUh N EFEH
* 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, sqre((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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BIF - wZonE(E

o« M B AL E R
« 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, sqre((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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B+ . ZomE(E

s EHE IR E NN E
« select station_id, count(*)

from in_range
group by station_id

- BB SEEPR AR AR
e selectid from station

except
select distinct station_id from in_range
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B+ . ZomE(E

« TR B A HE 0 BN =Xt
e 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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B+ . ZomE(E

« TIRFAE 4RSS X AR E I A =
« select station_id, monitor id
from in_range it
where distance >= all(
select distance
from in_range
where station_id=i1.station_id)
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e awsyii

« BT REEH B E X E KGN
« 0: [El(xy,r), EFFKXY), FEF(xy,w,h)
o ZREG(X1,y1,x2,y2)
« XT TG D, MEERK
« RKAEKTEEN: REITNSNE
« XAEFIERINS, HZEINESHR
« AEIMINFIRI, RATKEH
» FEXRFIEMZ B EEREESR, SHANENS
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OpenGISHYSQLI2SCIAE

« PLSQL2FR/ESEINOGM GeometryZEEY
« N T Feature Table g7 fiE /A =
o EMN T GeometryITRiEF X
« EXTSREEMFHES =
« BRBENXXTIAM. #IP. RI|JLATFAISQLERE
o IX L PR ETE T FFSQLIARE BB FE R G P AN BEAR AE I SEE
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SQL92 Geometry3cij

 SQL GeometryzX =

Z

X

Geometry

Point Curve Surface GeometryCollection

1

LineString Polygon

MultiSurface MultiCurve MultiPoint

MultiPolygon MultiLineString é
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SQL923CH-£554)

« 3 3F0GISTE B Feature Y 3B EEFR T
o /| NFeatureZal & L [EXT N —NOGIS FeaturetE
e FeatureZR R H—I1TXT 2 — Feature X%
o B FeaturefPELZEE T/LIEM, TR Featurez=aY
JUAJ2ERIFEg
o BNJLIRBIFESE TN E—N4FIRAYGeometry3R,
RHPEIE T R—=E S B AR THIE TGeometryXT R
. Featurei‘f%ﬁ‘ﬂGeometryi‘f%H’\JN}i‘Z%%%ﬁi‘i&ature
iEE;H’JGID HITIMESEBRY, TmGeometryZR LAGID{E N
f

' gi |
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=l

GEOMETRY COLUMNS

F_TABLE CATALOG
F TABLE SCHEMA

F TABLE NAME

F _GEOMETRY COLUMN
G _TABLE CATALOG
G TABLE SCHEMA

SQL92=CH-t=TE]

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




SQL923CI)-2

« RG3RGEOMET
. RIEHC

REEr

" ﬁ_ﬁ'iha H
« Geometry=FE% Fr7E B Featurezz &

SEIEE

« FESHBALID
- FERHEERIGeometryfyZEEY

o FEREEHIGeometryH AL KRLE
- FEZHIRFR
* GeometryfI7FfiEZ =
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SQL923CH-£554)

« ZA% 3R SPATIAL REFERENCE SYSTEM
ﬁ%@ﬁﬁﬂ“@%ﬁ%%ﬁ%
ITHRIA T —1ZEEEB R, SR8
mm. FES B AIRIRS
- FRISBARNBEHEZFRAEBERID

» SZESRARRINE N ER, N[ERIE SR OB XS
FERIRR DTSRI RSB AMERER

« 283K GEOMETRY
- IR T BB R AR Geometryxt 5
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SQL923CH-£554)

« GeometryX TR FMEIRIN : LERFFFNE
« SKASQLEEREIE R AL IRE
o B Pim MIZIRIEE 1RV L FR{E R L Geometry X &R
s TRESHEIRT
o ME—#RIHGeometryXt & AYGID
« INRGeometry T REZZ I TTER, ESEQIEERT TREAIFSIS
 ETYPEfSRRITZRYJLITHZ KR
— PN ILRAIRE R ELITHRERN, SEQIERRTITINF
& T LR FE
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SQL925CH-4514

(0,60) (30,60) (60,60) SEQ1
(40,20 , (45,20)
GID 3 GID 4 {50.15)
(0,30) (60,30) (45,15)
ESEQ 1 ESEQ2 o

/ — / __ SEQ2

N 4

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

I l 3 1 fo|o]|o|3|3|3|3]|0]o]o :
1 2 3 1 |w|w|w|220]20|220]|20|w0|10]w0 J
2 1 3 1 [30| o3 |3]|e|3]|e]|o]|3]o0

2 2 3 1 40| s |40 |20|ss |20 |15]s0]1s |

2 2 3 2 |sofas|so| s || s ||| N i i
3 I 3 1 | o |30 | o|e|30]|6]|3]3]o0]3 e
4 I 3 1 30|30 |30 |6 |6 |60 |60|30]30]30

A F MBS T 8 A2 IR/ R /2019




SQL923CH-£554)

« GeometryXf RIFZ(iEF&IN : il 1FE(E
. iT;FHWKB (A BT Fgy i) &3 FEGeometry s
- EFPumA] BB HEEHITRER, Wl LT
ARG B A Ay Bl A2 pR
- IMESHBIET
« ME—FrIRGeometryX &R AYGID, HAEIERD

« Geometry R H/NBEBEE
o GeometryX R M HERVRADEHE
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SQL923CI)-2

=i

(0,60) (30,60) (80760) SFO 1
(40.20 ; (45,20)
04 (50,15)
(0.30) 603 Gib (60.30) (45,15)
ESEQ/1 ESEQ:2 > S£02
L] | U
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 >
4 30 30 60 60 < WKBGeometry >
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OGISKR/E-SQLI2+G

 Geometry=FEx T 1R

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)
G_TABLE_CATALOG VARCHAR(256 3 = LINESTRING
G_TABLE_SCHEMA VARCHAR(2# NOT NULL, 4 = SURFACE
G_TABLE_NAME VARCHAR(2%6) NOT NULL, 5=POLYGON
STORAGE_TYPE INTEGER; 6= COLLECTION
GEOMETRY_TYPE INTEGER 7= MULTIPOINT
COORD_DIMENSION INTEGER, 8 = MULTICURVE |
MAX_PPR INTEGER, //max point per row 9 =MULTILINESTRING  §
SRID INTEGER REFERENCES SPATIAL_REF_SYS, | BAURRASICEINTACSN
CONSTRAINT GC_PK PRIMARY KEY 11 = MULTIPOLYGON
(F_TABLE_CATALOG, F_TABLE_SCHEMA,

F_TABLE_NAME, F_GEOMETRY_COLUMN))

A F MBS T 8 A2 IR/ R /2019
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OGISKRHEE-SQLI2+G
e FeatureFTRZ 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)

S <geometry attribute 1> <GID type>,

A ... (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>,

=l ... (other geometric attributes foreign key statements)

b |
F
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OGISKR/E-SQLI2+G

» GeometryZe sk & 1)L &l-SQLE A

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)

)

WRAFHIRG = B FF 5/PRs/2019




OGISKR/E-SQLI2+G

 Geometryxz ok & i [E- — izt Hll 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>
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OGISKR/E-SQLI2+G

° EEI\E—J %IE\{J\%1H RN

\

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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s X PBEENXHIERE

* ORDBMSIZ AL HISCITUDTHY Fo 425
SQL]'I:II:I

- FEFZET
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NIRRREUEERIZS B &

« Oracle Spatial

 DB2 Spatial & Geodetic

« Informix Universal Server Datablade
 PostgreSQL

* PostGIS

_— ;
' gf‘
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OpenGISEJSQLI2 +GSLINHSE

« IR HESSEUADT(Abstract Data Type)
» AJLAESQLA G Y REIESE
« ADTEE A LI TFEENX
 SQLEREI AT LUGADTRBUEASH, AILLUR[EIADTSE!
HIME

« —PADTRBIFIE N AF—MADTHEBFRE, F
EART U HINAER A BXR g HINgE

* AJ AR FIADTAESQLAZ %t A SETLOGIS L 3 SR A= &Y

.-J:‘
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SQL92+GeometrysCIf

o OGISEREAN i K Geometry 2 AN{AI LN, B13E
' gléa:m/:EXH,Jln/Z-E%anJ
* SQLER B E X BB A FnThRE
* GeometryXt & an{a] FZ & E BB EEF
o FSRSLIPJLAIGRARBUAYFLAR, 20ADT

« OGIStR/EETR AN TN BUFRIE
« 0penGlIS GeometryZEEY fy Ay 2 F1JL1A] E X
* OpenGISSQLEREIHIan &« SHFNLIATE X

— 1
' gi |
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SQL92+GeometrysCIf

 GeometryRJ{EFNZ B S BB &
o JLAIXTR BV FR1EERXT M 4F EHISRID, FEZ[B)HR{EAF

EZEILAISRID
o FEHERFIENJLAXTSEET, SRIDEZEFIFeaturezz ™ E M Y
SRIDXT Rz
s HEHITERIERET T, KB [EFeatureZe X R AYSRID
Ba

o fEFeaturez=E X H A LA3E ZESRIDHY SEEE 14 A I
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SQL92+GeometrysCIf

* SRIDSEEE M 2R 7~ 15

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 = ‘Location’ )) %.
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OGISKR/E-SQLI2+G

° EEI\E—J %IE\{J\%1H RN

\

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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OGISHR/E-SQL92+G

* SQL GeometryZ#Y
o |
Point Curve Surface GeometryCollection
% % A

LineString Polygon MultiSurface MultiCurve MultiPoint

JAN AN

MultiPolygon MultiLineString %

A F MBS T 8 A2 IR/ R /2019



OGISKR/E-SQLI2+G

* SQL GeometryZ& & X7 525 Hl)

Surface, Polygon, GeomCollection,
MultiPoint, MultiCurve,
MultiLineString, MultiSurface,

MultiPolygon

+ (Vi + Sl I7] =
1 Geometry, Point, Curve, LineString, | Point, LineString, Polygon,
Surface, Polygon, GeomCollection GeomCollection
2 Geometry, Point, Curve, LineString, | Point, LineString, Polygon,

MultiPoint,

on

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

Point, LineString, Polygon,| -*

GeomCollection,
MultiPoint,

MultiLineString,
MultiPolygon

A FHIKE = |8 B 2 IR/ R /2019
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OGISKRHEE-SQLI2+G
e FeatureFTRZ 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>,

&Y ... (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

B [ TABLE_SCHEMA = <schema> and F_TABLE_NAME = <feature-name> and

s F GEOMETRY_COLUMN = <geometry attribute 1>)) I
§ ... (spatial reference constraints for other geometric attributes)) é
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OGISKR/E-SQLI2+G

« SQLEEGeometryHY 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>

A FHIKE = |8 B 2 IR/ R /2019

<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




OGISKR/E-SQLI2+G

« SQLEEGeometryHY 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> }* ) é
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OGISKR/E-SQLI2+G

* SQLH GeometrylI X A FzKR: =1l

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
. -'..8;;
MultiPolygon ‘MULTIPOLYGON ( aMultiPolygon with 2 7
((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

b AFHEE T 6 A2 F IR/ R /2019



OGISKR/E-SQLI2+G
o ML A4 18 JL AT 37 52 AUSQLER 2]

GeomFromText(geometryTaggedText String,SRID Integer) : Geometry
PointFromText (pointTaggedText String, SRID Integer): Point
LineFromText(lineStringTaggedText String,SRID Integer) : LineString
= PolyFromText(polygonTaggedText String,SRID Integer): Polygon

4 MPointFromText (multiPointTaggedText String,SRID Integer): MultiPoint
A ViLineFromText (multiLineStringTaggedText String,SRID Integer):
MultiLineString

MPolyFromText(multiPolygonTaggedText String,SRID Integer):
MultiPolygon

& GeomCollection

8 GeomCollFromTxt(geometryCollectionTaggedText String,SRID Integer):

A FHIKE = |8 B 2 IR/ R /2019



OGISKR/E-SQLI2+G

« M MultiLineString’E fPolygon

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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OGISKR/E-SQLI2+G
c NN AR EJLAIXTSR :

INSERT INTO Countries (Name, Location)
VALUES ( ‘Kenya’ ,
PolygonFromText (
‘POLYGON ((X YV, X VY, X VY, +u.p, X VY))
14))
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OGISKR/E-SQLI2+G

o M\ ZiFHFIFLINF91E JLIA] X SR BUSQLER 24
e EIMTATERA91E, J5FromText2 A FromWKBENA]

*
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OGISKR/E-SQLI2+G

o SRERJLIAT X SR B ST AR T2 TUHUSQLER £
* AsText (g Geometry) : String
o 5.

e SELECT Name, AsText(Location) FROM Countries WHERE Name LIKE
IK%I
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OGISKR/E-SQLI2+G

« FREVJL{AT X S gy — sl 2 TN RUSQLER 2
* AsBinary (g Geometry) : Binary
o 5.

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

A F MBS T 8 A2 IR/ R /2019



OGISKR/E-SQLI2+G
« FEE ML 2E £ E M RYSQLER 2]

« Geometry, GeomCollection

* Point

e Curve, LineString, MultiCurve
« Surface, Polygon, MultiSurface
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OGISHR/E-SQL92+G

o MU ZS [8) < ZRHYSQLER

 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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OGISHR/E-SQL92+G

e SQLE 187~ 15
- B HIEEX AT EFK

e select school.name
 from school

 where Within(school.location,
PolygonFromWKB(:wkb, :srid))=1

A F MBS T 8 A2 IR/ R /2019



OGISKR/E-SQLI2+G

« IR
« Distance(g1 Geometry, g2 Geometry) : Double Precision
o« ;ffll: B EEEIRE £20002 B AR

* select airport.name

* from airport

 where Distance(PointFromText(:pT, :srid),
airport.location)<2000
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OGISHRE-SQLI2+G
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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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* select factory.name

* from factory

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

* ArcGIS Geodatabase

e PostGIS

* Spatialite

« MySQL Spatial

e SQL Server
« ZF[B)3 QE’J%EJ&%’%I)J%‘E
- AZ B EHIES REMEEGT (ps~13)
o Xt0penGIStRER ZIFIEE
s BAREIN T
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 OpenGlIS Simple Features Specification for SQL, OGC,
WWW.0pengis.org

 The OpenGIS Abstract Specification: Feature, OGC,
WWW.0penqgis.org
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http://www.opengis.org/
http://www.opengis.org/

