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GEOMETRY_COLUMNS_BASE
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SPATIAL_REF_SYS_BASE

O O|E{H| O] A0f| M AFE =l Spatial Reference System2| | EFC| O] £
£ XN &5t =IO 20|

2.1.1. GEOMETRY_COLUMNS_BASE

Ol O| E{H| O| A0 M AFZ =l Spatial Reference System2| M| EIC{| 0| E{ & X &5t= E| 0| =0| T,

o 2
g4 Hlo|E{ EfQl oY
F_TABLE_SCHEMA VARCHAR(30) |GEOMETRY Z&0| £5t TABLES| A~ R]AtO| L.
F_TABLE_NAME VARCHAR(30) |GEOMETRY Z&0| %5t TABLES| O| §0|Ct.
F_GEOMETRY_COLUMN [VARCHAR(30) |GEOMETRY Z&2| 0|Z0|LC}.
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MBR(Minimum Bounding Rectangle)0| Ct.
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o ZH
g HlojE{ EfQ A
SRID INTEGER Spatial Reference System2| H|O|E{H| O] A L{O| A 2| 1DO]
Ct.
AUTH_NAME VARCHAR(256) |Spatial Reference SystemOi| A| AFE =l ® ZF9| 0| §0|Ct,
AUTH_SRID NUMBER HZEO Qs 2=l Spatial Reference System2| IDO| T,
SRTEXT VARCHAR(2000) | Spatial Reference System2| Well-Known Text E & O| Ct,
e EX

SPATIAL_REF_SYS
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® gy

ALL_GEOMETRY_COLUMNS |GEOMETRY_COLUMNS_BASEO| &
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SPATIAL_REF_SYS= H|O|E{H| O] A0 M AFEEl Spatial Reference System & 2 & L& 5= {0l L},
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o

SPATIAL_REF_SYS_BASE H|O| =1} ZC}.

b
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SPATIAL_REF_SYS_BASE

2.2.3. USER_GEOMETRY_COLUMNS

USER_GEOMETRY_COLUMNS2 GEOMETRY_COLUMNS BASEO| SE%|0f U= A AL X9
GEOMETRY COLUMNE LI¥35l= Holct,

Instead of Trigger”t 7-3 £|0f USER_GEOMETRY_COLUMNSZ £ 504 GEOMETRY_COLUMNS_BASE
Elo| S0 Chot A= /=T /A 7t 7ts SHTt.

Eg|A oY

GEOMETRY_COLUMNS_DEL |USER_GEOMETRY_COLUMNS Ho0| 2
ETRY_COLUMNS_BASE E{|O| S0 A S A} A
Ct.

Ho
__ ru|m
é
o
oM
Ho
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m
O
Z

GEOMETRY_COLUMNS_INS |USER_GEOMETRY_COLUMNS &0 2=
ETRY_COLUMNS_BASE E|O| 20| A sl & 2
2ot 34 U= FEIC

GEOMETRY_COLUMNS_UPT |USER_GEOMETRY_COLUMNS 5o 22& $+3dg Z2 GEOM
ETRY_COLUMNS_BASEE|O| 20| M H ALZAIL 2R E - T
C}.

o HH
ALL_GEOMETRY_COLUMNSI} Z'Ch. & F_TABLE_SCHEMA Z 2 2 of ¢|ct.
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2.3. ZHAIH

Ct=2 Spatialol M M| S5t= Z2{ Al X SF0|Ct.

=AM b
REGISTER_GEOME GEOMETRY_COLUMNS_BASE H| 0| £0i| Geometry Column2| H|
TRY_COLUMNS EtH 0| E S S etct.

REGISTER_SPATIAL_REF_SYS|SPATIAL_REF_SYS BASE H|O| £20j Spatial Reference System H|
EtHIOIE & S S 3trt.

ro

UNREGISTER_GEOME GEOMETRY_COLUMNS_BASE H| 0| £0f &%t Geometry Column
TRY_COLUMNS Of M EtH|O|E4 & At A| BtCt.

UNREGISTER_SPA SPATIAL_REF_SYS_BASE H|0|=0| S573%t Spatial Reference
TIAL_REF_SYS System M| EtC| O|E{ & AHA| StCt.

2.3.1. REGISTER_GEOMETRY_COLUMNS
GEOMETRY_COLUMNS_BASE E| 0| 20| Geometry Column2| B EtH| 0| E{ & S =6H= Z2{ A|X{0|C},
REGISTER_GEOMETRY_COLUMNS Z2{A| X 9| A& LS ctS 1} 2t
o TEEE

SYSGIS.REGISTER_GEOMETRY_COLUMNS

(C
TABLE_NAME IN  VARCHAR2,
GEOMETRY_COLUMN IN  VARCHARZ,
COORD_DIMENSION IN  INTEGER,
SRID IN  INTEGER
):
o I}2H0|E
uj2o]Ef MY
TABLE_NAME GEOMETRY Z&0| &3 TABLES| 0| £0|C},

GEOMETRY_COLUMN |GEOMETRY Z& 2| 0| £0]|Lt,

COORD_DIMENSION |Spatial Reference System2| DIMENSIONO| C}.

SRID Spatial Reference System®| C|O[E{H|O|A  LHOIAMS] IDE  SPA
TIAL_REF_SYS H|0| =2 2| & 7|0|LC}.
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2.3.2. REGISTER_SPATIAL _REF_SYS
SPATIAL_REF_SYS_BASE H|0| £0f Spatial Reference System M| EtH|O|E{ & S5 5= Z2{A| X O|C},
REGISTER_SPATIAL_REF_SYS ZHA|X Qo M B L2 CtS 2} 2t
o TZEEY

SYSGIS.REGISTER_SPATIAL_REF_SYS
(
SRID IN INTEGER,
AUTH_NAME IN VARCHAR2,
AUTH_SRID IN INTEGER,
SRTEXT IN VARCHAR2

)

o I}2}0|E
nj2}o|E oY
SRID Spatial Reference System2| | O| E{#| O] A L{Of| A 2| IDO| Ct.
AUTH_NAME Spatial Reference SystemOi| A AtEE EZ2| O| §0|C}.
AUTH_SRID HEO olaf 2|l Spatial Reference System?| IDO|CY.
SRTEXT Spatial Reference System2| Well-Known Text H & 0| C}.

2.3.3. UNREGISTER_GEOMETRY_COLUMNS

GEOMETRY_COLUMNS_BASE E||0| 0| S5 5t Geometry Column2| M E}H|O|E{ & AKX St= Z2{A|
X ol|ct.

UNREGISTER_GEOMETRY_COLUMNS Z2A| XM 9| N & L§ 82 CtS 2} ZC.
o TEEEIQ

SYSGIS.UNREGISTER_GEOMETRY_COLUMNS

(
TABLE_NAME IN VARCHARZ2,
GEOMETRY_COLUMN IN VARCHAR2
)
o I}2}0O|E
uj2to| e b
TABLE_NAME GEOMETRY Z&0| &3t TABLES| O| F0| L}

GEOMETRY_COLUMN |GEOMETRY Z & ©| 0| £0]|C}.
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2.3.4. UNREGISTER_SPATIAL_REF_SYS

SPATIAL_REF_SYS_BASE E| 0| £0i 553} Spatial Reference System M EIH|O|E{ & AKX St= Z2{A|
X{ 0|},

UNREGISTER_SPATIAL_REF_SYS Z2{A| KOl M & LIS CtS 3} 2ot

o IEZEFEIY

SYSGIS.UNREGISTER_SPATIAL_REF_SYS

(
AUTH_NAME IN VARCHAR2
)
o T}2}0|E]
mjajo|gf 49
AUTH_NAME AbK| 2 Spatial Reference SystemOi| A AFEEl ®H Z2| O] §0|C}.
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3.1.

x-“g:tl- =17} O|CIIA

Tibero Spatialol M= 37+ 22 d& &2 ol RTREE A 22 P E S7t A AS X Sohrt
I} olcllA AHM
O km e ™—/ O
S A MY At A o THal A A E 3ot
o AEH

CREATE INDEX index_name on [schema_name.]

table _name ON col name RTREE

JE #o

<index_name> HYe S7hRIE Ao o| §OlCt

schema_name I AS Mo o H Ol =2 &~f/AtO[Ct

table_name e AS MYt BHo| =S Aot

col_name QIUIAE WY &S HFstrt. Z3- 2 GEOMETRY TYPEO|0{OF SHC}

RTREE RTREE QIHI A2 M- etS 20|5t= o 2f01 & A F Bt
o Of |

SQL>CREATE TABLE GIS (ID INTEGER PRIMARY KEY, GEOM GEOMETRY);
Table "GIS® created.

SQL>CREATE INDEX RT_IDX_GIS ON GIS(GEOM) RTREE;

Index "RT_IDX_GIS" created.

INSERT INTO GIS VALUES (101,
INSERT INTO GIS VALUES (102,
INSERT INTO GIS VALUES (103,
INSERT INTO GIS VALUES (104,
3 3, 45))")):;

INSERT INTO GIS VALUES (105,
11))):

INSERT INTO GIS VALUES (106,

ST_GEOMFROMTEXT("POINT(1 1)")):
ST_GEOMFROMTEXT("MULTIPOINT(1 1, 2 2)"));
ST_GEOMFROMTEXT("LINESTRING(1 1, 2 2)"));
ST_GEOMFROMTEXT("MULTILINESTRING((1 1, 2 2),

ST_GEOMFROMTEXT("POLYGON((1 1, 2 1, 2 2, 1 2,

ST_GEOMFROMTEXT(*POLYGON((O O, 0 12, 12 12, 12 0,0 0),

(6 10, 6 11, 9 11, 9 10,6 10), (6 3, 6 6, 9 6, 9 3,6 3))"));

INSERT INTO GIS VALUES (107,

((@33,35,55,53, 33"

INSERT INTO GIS VALUES (108,
LINESTRING(2 2, 3 3))%)):
INSERT INTO GIS VALUES (109,

ST_GEOMFROMTEXT("MULTIPOLYGON(((1 1, 2 1, 2 2, 1 2, 1 1)),

)):;
ST_GEOMFROMTEXT (" GEOMETRYCOLLECTION(POINT(1 1),

ST_BOUNDARY (ST_GEOMFROMTEXT(*POINT(10 10)"))):

Hsg Szhal™Aa 9



INSERT INTO GIS VALUES (110, ST_GEOMFROMTEXT("GEOMETRYCOLLECTION(POINT(1 1),
LINESTRING(2 2, 3 3))"));
COMMIT;

~ ST_EQUALS

ST_TOUCHES

ST_WITHIN

— ST_OVERLAPS

ST_CROSSES

ST_INTERSECTS

— ST_CONTAINS

3.2. SZk oIl A |7

S AY AL HAE THE QY A2t SYSIT

A

00

=]
=

DROP INDEX i ndex_nane

M= g
index_name Mg Sk elE A9 O| FO|LCt.
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Ml4& Spatial g

= YO0l M = Tibero Spatialof M M S = = &40f CHslf 4Fetrt.

4.1. ST_AREA

ST_AREAZ ZE| E2[29| HAZS ghatst= g0l

ST_AREAQ| M & LHE2 TSt &Lt

o =Y
st_area
© ®
o 18R A
THRL A
multi_polygon HE| Z2|Z A E LEILH = GEOMETRY TYPEO|0{Of StCt,
o Of| |

CIS2 ST _AREA &4 & AFSSt= o|o|Ct,

SQL> SELECT ST_AREA(GEOM), ST_ASTEXT(GEOM)FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE “MULTIPOLYGON";

ST_AREA(GEOM) ST _ASTEXT(GEOM)

5 MULTIPOLYGON(((1 1,2 1,2 2,1 2,1 1)).((3 3.3 5,5 5,5 3,3 3)))
175 MULTIPOLYGON(((10 10,10 20,20 20,20 15,10 10)),((60 60,70 70,80 60,60 60)))

4.2. ST_ASBINARY

ST_ASBINARY £ GEOMETRY Z4 & & WKB(Well Known Binary) & E}f 2 2t2t5t= &H4-0| T},

ST_ASBINARYS| M2 L &2 Ct=2t £t

=
® T H

M4z} Spatial g 11



st_asbinary

ST_ASBINARY 0 0

o 1NHRA
THaA oYy
geom GEOMETRY Z{&| £ L}EIL = GEOMETRY TYPEO|O{Of B+LC}.

o O A
CHE 2 ST_ASBINARY &4+ 8 AtEst= o0,
SQL> SELECT ST_ASTEXT(GEOM), ST_ASBINARY(GEOM) FROM GIS;
ST_ASTEXT (GEOM) ST_ASBINARY (GEOM)
POINT(1 1) 0101000000000000000000F03F000000000000F03F
MULTIPOINT(L 1,2 2) 0104000000020000000101000000000000000000FO0 . - -
LINESTRING(1 1,2 2) 010200000002000000000000000000FO03F00000000 . - -
POLYGON((1 1,2 1,2 2,1 2,1 1)) 01030000000100000005000000000000000000F03F . . .
EMPTY 0108000000
POINT(10 10) 010100000000000000000024400000000000002440

4.3. ST_ASTEXT

ST_ASTEXTE= GEOMETRY Z4 | & WKT(Well Known Text) HE| £ Ht3tst= &h40|C},

ST_ASTEXTS| M7 L &2 Ct=2t 2L
=3
=

=
® T

st_astext

STy O |-

o 1N A
THRA Y
geom GEOMETRY Z{#l| & LtEHLH = GEOMETRY TYPEO|0{0}f StCt,
o O X
CtS 2 ST_ASTEXT &4 & Ar83dte of|o|Ct.

12 Tibero Spatial &&= 9HLHA



SQL> SELECT ST_ASTEXT(GEOM) FROM GIS

ST_ASTEXT(GEOM)

POINT(1 1)

MULTIPOINT(1 1,2 2)

LINESTRING(1 1,2 2)

MULTILINESTRING((1 1,2 2),(3 3.4 5))

POLYGON((1 1,2 1,2 2,1 2,1 1))

MULTIPOLYGON(((1 1,2 1,2 2,1 2,1 1)),((3 3.3 5,5 5,5 3,3 3)))
GEOMETRYCOLLECTION(POINT(1 1),LINESTRING(2 2,3 3))

EMPTY

4.4. ST _BOUNDARY

ST_BOUNDARYE Z0{Zl GEOMETRY Z{#| 2| A & vtstst= 8H40|C},
ST_BOUNDARY2| A W &= CtEit ZCt
o =

st_boundary

TN OSEINO

o AMEA

THRL g

geom GEOMETRY Z#| & LtEtL = GEOMETRY TYPEO|O{0f BHCY,
e Of| |

CtS 2 ST_BOUNDARY &4 & AtE35tE O O[T

SQL> SELECT ST_ASTEXT(GEOM),ST_ASTEXT(ST_BOUNDARY(GEOM)) FROM GIS;

ST_ASTEXT(GEOM) ST_ASTEXT(ST_BOUNDARY (GEOM))
POINT(1 1) EMPTY

MULTIPOINT(1 1,2 2) EMPTY

LINESTRING(1 1,2 2) MULTIPOINT(1 1,2 2)
MULTILINESTRING((1 1,2 2),(3 3,4 5))MULTIPOINT(1 1,2 2,3 3,4 5)
POLYGON((1 1,2 1,2 2,1 2,1 1)) LINESTRING(1 1,2 1,2 2,1 2,1 1)

M4zt Spatial g 13



4.5. ST_BUFFER

ST _BUFFERE 01 | GEOMETRY ZiX 22 23 He| otof| /= 2= S EE o= GEOMETRY

4£0|C},

ST_BUFFERS| M2 L &2 CtS 1t &Lt

o =

st_buffer

geom [+ | exor |+{() )—
o 1NHRA

EVTYS am

geom GEOMETRY Z{A| £ LIEtLH = GEOMETRY TYPEO|{ Of St}

expr Qlolo| HAtAIO|H F0{ &l GEOMETRY ZiA 2 2E{ o] H2|E 2o|n|stCt.
e Of K|

ChE2 ST_BUFFER &4 & A& 35t= Of Ot

SQL> SELECT ST_ASTEXT(GEOM) ,ST_ASTEXT(ST_BUFFER(GEOM,10))
FROM GIS WHERE ST_GEOMETRYTYPE(GEOM) LIKE “POINT";

ST_ASTEXT(GEOM) ST_ASTEXT(ST_BUFFER(GEOM,10))

POINT(1 1) POLYGON((121 1,10 -0,10 -2, ... ,6 9,8 8,9 6,10 4,10 2,11 1))

4.6. ST_CENTROID

ST_CENTROIDE Z0{Zl GEOMETRY Z4#| 2| £4AIS dtatst= 8t 40|C},

ST_CENTROID2| M & L& =2 Cts 2 Lt
EH
=

—_
o

st__centroid

ST_CENTROID 0 polygon 0

e 1HRA

14 Tibero Spatial &&= 9HLHA



4.7.

Fyes 4y
iz
=

polygon 2|2 24 x| & LtEIL] = GEOMETRY TYPEO|0{ Of $tC,
o O A
CHS2 ST_CENTROID &4 & Atg&st= of|o| Tt
SQL> SELECT ST_ASTEXT(GEOM),ST_ASTEXT(ST_CENTROID(GEOM))
FROM GIS WHERE ST_GEOMETRYTYPE(GEOM) LIKE “POLYGON®;
ST_ASTEXT (GEOM) ST_ASTEXT(ST_CENTROID(GEOM))

POLYGON((1 1,2 1,2 2,1 2,1 1)) POINT(1.5 1.5)
POLYGON((10 10,10 20,20 20,20 15,10 10)) POINT(14.4 16.1)

ST _CONTAINS

ST_CONTAINSE= GEOMETRY Z{&| 27} GEOMETRY 4| 12| 2| 20 ZA|StX| 411, Z4A| 19| LI Fof

StLt Ol el ZQIEV EX e W2 15 ghetst= 240t 5 GEOMETRY 24X 25 GEOMETRY Z4 &
7t OfL| O OF BFCt,

ST_CONTAINSS| M 5 L &2 it &t

o =

st__contains

© O 0

o TNRA

THEL oY

geom1l X 2ISh= GEOMETRY 24| & LIEIL] = GEOMETRY TYPEO|O{OF BFC}.

geom2 E 5tk = GEOMETRY 44 A & LIEH = GEOMETRY TYPEO|O{ OF BtCY.
o Of X

CHS 2 ST_CONTAINS 45 Ar25t= 0f 0|t

SQL> SELECT ST_ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM) FROM GIS A,GIS B
WHERE ST_CONTAINS(A.GEOM,B.GEOM) >0
AND ST_GEOMETRYTYPE(A.GEOM) NOT LIKE “GEOMETRYCOLLECTION*®
AND ST_GEOMETRYTYPE(B.GEOM) NOT LIKE "GEOMETRYCOLLECTION®;

ST_ASTEXT(A.GEOM) ST_ASTEXT(B.GEOM)
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MULTIPOINT(1 1,2 2) POINT(1 1)
MULTILINESTRING((1 1,2 2),(3 3,4 5)) LINESTRING(1 1,2 2)

POLYGON((1 1,2 1,2 2,1 2,1 1)) LINESTRING(1 1,2 2)

POLYGON((0 0,0 12,12 12,12 0,0 0)... POINT(1 1)

POLYGON((0 0,0 12,12 12,12 0,0 0)... MULTIPOINT(1 1,2 2)

POLYGON((0 0,0 12,12 12,12 0,0 0)... LINESTRING(1 1,2 2)

POLYGON((0 0,0 12,12 12,12 0,0 0)... MULTILINESTRING((1 1,2 2),(3 3.4 5))
POLYGON((0 0,0 12,12 12,12 0,0 0)... POLYGON((1 1,2 1,2 2,1 2,1 1))
POLYGON((0 0,0 12,12 12,12 0,0 0)... MULTIPOLYGON(((1 1,2 1,2 2,1 2,

4.8. ST_CONVEXHULL

ST_CONVEXHULLZ F0{ &l GEOMETRY2| convex hullS £tetst= g

A E Leste MY A2 =58 H =4S 2nfetot

— —

0| C}. convex hull2 GEOMETRY

&

ST_CONVEXHULLS| M| £ L2 CtS 1} 2},

= B
® T H

st__convexhull

ST_CONVEXHULL o »

o 1NN A

TMRA oH

geom GEOMETRY A £ L}EtLH = GEOMETRY TYPEO|{ Of SFCt
e Of K|

=2 ST_CONVEXHULL &+ & AtE5t= Of O[T,

SQL> SELECT ST_ASTEXT(GEOM),ST_ASTEXT(ST_CONVEXHULL(GEOM)) FROM GIS;

ST_ASTEXT(GEOM) ST_ASTEXT(ST_CONVEXHULL (GEOM))
POINT(1 1) POINT(1 1)

MULTIPOINT(1 1,2 2) LINESTRING(1 1,2 2)

LINESTRING(1 1,2 2) LINESTRING(1 1,2 2)
MULTILINESTRING((1 1,2 2),(3 3.4 5)) POLYGON((1 1,4 5,3 3,1 1))
POLYGON((1 1,2 1,2 2,1 2,1 1)) POLYGON((1 1,1 2,2 2,2 1,1 1))
POLYGON((0 0,0 12,12 12,12 0,0 0),... POLYGON((O 0,0 12,12 12,12 0,0 0))
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4.9. ST_CROSSES

ST _CROSSESE 0
o

S= Zl & GEOMETRY ZA| 7t WASHH 15 Hhetst= SH40|Ch ZEA Of AALY,
Aot A= B

e 6+ erech,

ST_CROSSES?| M £ L &2 Tt 2L

=N
® T H

st__crosses

ST_CROSSES “ geoml }—»@—-{ geom?2 }—»@—»

o TAHRA
TR oy
geoml GEOMETRY 2| & LtEtL = GEOMETRY TYPEO|O{Of BtC}.
geom?2 GEOMETRY ZH&| & LtEtLH = GEOMETRY TYPEO|O{Of $tCt,
o O A|

CtS2 ST _CROSSES &4 & AtE35He= of oLt

SQL> SELECT ST_ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM) FROM GIS A,GIS B
WHERE ST_CROSSES(A.GEOM,B.GEOM) >0
AND ST_GEOMETRYTYPE(A.GEOM) NOT LIKE "GEOMETRYCOLLECTION®
AND ST_GEOMETRYTYPE(B.GEOM) NOT LIKE "GEOMETRYCOLLECTION";

ST_ASTEXT(A.GEOM) ST_ASTEXT(B.GEOM)

MULTILINESTRING((1 1,2 2),(3 3,4 5)) POLYGON((1 1,2 1,2 2,1 2,1 1))

POLYGON((1 1,2 1,2 2,1 2,1 1)) MULTILINESTRING((1 1,2 2),(3 3,4 5))
POLYGON((O 0,0 12,12 12,12 0,0 0),... MULTIPOINT(10 10,20 20)

POLYGON((O 0,0 12,12 12,12 0,0 0),... LINESTRING(10 10,20 20,30 40)
MULTILINESTRING((10 10,20 20),(15 ... MULTIPOINT(10 10,20 20)

4.10. ST_DIFFERENCE

ST_DIFFERENCE= GEOMETRY 4 & 22t A X| b= A4 19 F=&5 Htetst= 400t

ST_DIFFERENCES| M & {22 ct2 3t 2ot

(=3 ]
=

=
e
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st__difference

(Or{smomt 1O famm (D

o 1NHRA
THRL o9
geom1 GEOMETRY Z{#| & LtEILH = GEOMETRY TYPEO|0{0f StCt.
geom GEOMETRY Z{#| & L{EIL} = GEOMETRY TYPEO|O{Of St}
o O A

CtES2 ST_DIFFERENCE &+ & AH&35t= Of| o[ .t

SQL> SELECT ST_ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM),
ST_ASTEXT(ST_DIFFERENCE(A.GEOM,B.GEOM)) FROM GIS A,GIS B
WHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE “GEOMETRYCOLLECTION®
AND ST_GEOMETRYTYPE(B.GEOM) NOT LIKE “GEOMETRYCOLLECTION®
AND ST_DIMENSION(CA.GEOM) = ST_DIMENSION(B.GEOM);

ST_ASTEXT(A.GEOM) ST_ASTEXT (B -GEOM) ST_DIFFERENCE( - - .-

POINT(1 1) MULTIPOINT(1 1,2 2) EMPTY
LINESTRING(1 1,2 2) MULTILINESTRING((1 1,2 2),(3 3,4 5)) EMPTY

4.11. ST_DIMENSION

ST_DIMENSION®2 GEOMETRY 24| 9| A2 & gtatst= & 40|LCt.
ST_DIMENSION2| M & Wi &2 Tt= 2t £t
o =H

st_dimension

roomason+(Or-Lgem |-

o AMEA

THRL g

geom GEOMETRY Z4#| & LtEtL = GEOMETRY TYPEO|O{Of SHCY,
o O X

CtS2 ST _DIMENSION &4+ & A235t= 0f 0|t
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SQL> SELECT ST_DIMENSION(GEOM), ST_ASTEXT(geom) FROM GIS;

ST_DIMENSION(GEOM) ST_ASTEXT(GEOM)

0 POINT(1 1)

0 MULTIPOINT(1 1,2 2)

1 LINESTRING(1 1,2 2)

1 MULTILINESTRING((1 1,2 2),(3 3,4 5))

2 POLYGON((1 1,2 1,2 2,1 2,1 1))

2 POLYGON((O 0,0 12,12 12,12 0,0 0),(6 10,6 11,9 11,9 10,6 10))
2 MULTIPOLYGON(((1 1,2 1,2 2,1 2,1 1)),((3 3,3 5,5 5,5 3,3 3)))
1 GEOMETRYCOLLECTION(POINT(1 1),LINESTRING(2 2,3 3))

-1 EMPTY

4.12. ST_DISJOINT

ST_DISJOINT= F GEOMETRY 24| 7} 0| FHE S 7oHA| S W 15 Bhatst= &40l

ST_DISJOINTS| M & L§ &2 LISt £

o =

st_disjoint

© O Q)

o TNRA

THRL g

geoml GEOMETRY Z#| & LtEtL = GEOMETRY TYPEO|O{0f BHCY,

geom2 GEOMETRY Z{&| & LtEtLY = GEOMETRY TYPEO|O{Of $tCt,
o Of X

CHS 2 ST _DISJOINT & 45 AZ5tE of|o|Cf,

SQL> SELECT ST_DISJOINT(A.GEOM,B.GEOM), ST _ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM)
FROM GIS A,GIS B
WHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE "GEOMETRYCOLLECTION®
AND ST GEOMETRYTYPE(B.GEOM) NOT LIKE "GEOMETRYCOLLECTION®;

DISJOINT ST_ASTEXT(A.GEOM) ST_ASTEXT(B.GEOM)
0 POINT(1 1) MULTIPOINT(1 1,2 2)
0 POINT(1 1) LINESTRING(1 1,2 2)
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1 POINT(1 1) EMPTY

1 POINT(1 1) POLYGON((10 10,10 20,20 20,20 15,10 10))
0 POINT(1 1) POLYGON((1 1,1 13,13 13,13 1,1 1),(7 11,
0 MULTIPOINT(1 1,2 2) POINT(1 1)

4.13. ST_DISTANCE

ST_DISTANCE= + GEOMETRY x| Ato] 2| =&t HE| & Btetst= & 40|Cf

ST_DISTANCES| M & W &2 TtE 1t &Lt

o =

st__distance

© O 0

o TNRA

THRL g

geoml GEOMETRY Z#| & LtEtL = GEOMETRY TYPEO|O{Of BHCY,

geom?2 GEOMETRY Z{&| & LtEtLY = GEOMETRY TYPEO|0{Of $tCt,
o Of X

CHE 2 ST _DISTANCE &4 & AI235te= 0 0| Tt

SQL> SELECT ST_ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM),ST_DISTANCE(A.GEOM,B.GEOM)
FROM GIS A,GIS B
WHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE "GEOMETRYCOLLECTION®
AND ST GEOMETRYTYPE(B.GEOM) NOT LIKE ®GEOMETRYCOLLECTION®
AND ST _DIMENSION(a.Geom) = ST_DIMENSION(b.geom);

ST_ASTEXT(A.GEOM) ST_ASTEXT(B.GEOM) ST_DISTANCE
MULTIPOINT(1 1,2 2) POINT(1 1) 0

POINT(10 10) POINT(1 1) 12.72792
MULTIPOINT(10 10,20 20) POINT(1 1) 12.72792
POINT(1 1) MULTIPOINT(1 1,2 2) 0

POINT(10 10) MULTIPOINT(1 1,2 2) 11.31371
LINESTRING(10 10,20 20,30 40) LINESTRING(1 1,2 2) 11.31371
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4.14. ST_ENDPOINT

ST_ENDPOINTE= 2t9l AEZ GEOMETRY {4 Q| AtX|8t ZQIEE

ST_ENDPOINTS| M| 2 Lf &2 Ct21t Zet

shehsts B140|Ct,

—

[} _E_’:Iizl-|
st_endpoint
(Ortine =00
o TAHRA
THRL 4y
line 2tol AEZ A E LIEH = GEOMETRY TYPEO|0{ Of StCt,
o O A|

CHE 2 ST_ENDPOINT &4 & Ar&35t= of o]

SQL> SELECT ST_astext(geom),ST_ASTEXT(ST_ENDPOINT(GEOM)) FROM GIS
WHERE ST _GEOMETRYTYPE(GEOM) LIKE "LINESTRING";

ST_ASTEXT(GEOM)

ST_ASTEXT(ST_ENDPOINT(GEOM))

LINESTRING(1 1,2 2)
LINESTRING(10 10,20 20,30 40)

POINT(2 2)
POINT(30 40)

4.15. ST_ENVELOPE

ST_ENVELOPE= F0{Z GEOMETRY Z{#| £ S2{ M= A

Ct.
ST_ENVELOPEQ| M| 5 Ly 82 Ct2 3} 2,
o =

st_envelope

Sremeiore(O-fson D)

o 1NHRA

7

2 GEOMETRY EE| 2 Htstst=

Hl4Z spatial

g

21



TR oy
geom GEOMETRY 2| & LtEtL} = GEOMETRY TYPEO|O{Of StCY.
e Of X

CHS 2 ST_ENVELOPE &%

g A83t=

of of .

SQL> SELECT ST_ASTEXT(ST_ENVELOPE(GEOM)) FROM GIS;

ST_ASTEXT(ST_ENVELOPE(GEOM))

POLYGON( (1
POLYGON( (1
POLYGON( (1
POLYGON( (1

1,1 1,1 1,1
2,2 2,2 1,1
2,2 2,2 1,1
5,45,41,1

POLYGON((1 1,1 2,2 2,2 1,1 1))
POLYGON((O 0,0 12,12 12,12 0,0 0))
POLYGON((1 1,1 5,5 5,5 1,1 1))
POLYGON((1 1,1 3,3 3,3 1,1 1))
EMPTY

4.16. ST_EQUALS

ST_EQUALSE= 5 GEOMETRY |7} 22 GEOMETRYE H & otH 1S ©tatst= & 40| Lt

ST_EQUALSS| M| 7 L &2 Ch5at 2ot

o =

st_equals

© O 0

o 1NHNRA

FMRA 49

geoml GEOMETRY Z{ | & LtEILH = GEOMETRY TYPEO|0{0f StCt.

geom GEOMETRY Z{#| & L{EILH = GEOMETRY TYPEO|O{Of St
o O A

CHE 2 ST_EQUALS &4 5 AtE35t= 0f O] L.

SQL> SELECT ST_EQUALS(A.GEOM,B.GEOM), ST_ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM)
FROM GIS A,GIS B
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WHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE “GEOMETRYCOLLECTION®
AND ST_GEOMETRYTYPE(B.-GEOM) NOT LIKE *GEOMETRYCOLLECTION®;

ST_EQUALS ST_ASTEXT (A.GEOM) ST_ASTEXT (B .GEOM)

0 POINT(1 1) MULTIPOINT(1 1,2 2)
0 POINT(1 1) LINESTRING(1 1,2 2)
0 MULTIPOINT(1 1,2 2) POINT(1 1)

0 EMPTY EMPTY

4.17. ST_EXTERIORRING

ST_EXTERIORRINGZ Z&|& AA| 2 2[5 = gHetot= gf40|Ct.

ST_EXTERIORRINGS| Al & Lf 2 ct23t 2ot
=2
=

=
e

st_exteriorring

—»CST_EXTERIORRING

o 1NHRA

THLE oy

polygon Z2|2 A & LEIL) = GEOMETRY TYPEO|O{OF StC},
o Of A|

CHS 2 ST_EXTERIORRING &4 5 ALE35t= of 0|

SQL> SELECT ST_ASTEXT(ST_EXTERIORRING(GEOM)) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE ®"POLYGON-;

ST_ASTEXT(ST_EXTERIORRING(GEOM))
LINESTRING(1 1,2 1,2 2,1 2,1 1)
LINESTRING(O 0,0 12,12 12,12 0,0 0)
LINESTRING(10 10,10 20,20 20,20 15,10 10)
LINESTRING(1 1,1 13,13 13,13 1,1 1)
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4.18. ST GEOMCOLLFROMTEXT
ST_GEOMCOLLFROMTEXTE= X WKTE 23 M 24 2 gtztst= & 40|C,
ST_GEOMCOLLFROMTEXTS| M2 LY 2& Ct2 1} 2},

o =

st_geomcollfromtext

—»(ST_GEOMCOLLFROMTEXT

o 1NN A
FHRL oy
str GEOMETRY 224 24 x| 2 H & 57| 2/ st WKT A 2 £ & CHAR, VARCAHR,
NCHAR, NVARCHAR E}2] = 3tL}0|C},
o O A

CHS 2 ST_GEOMCOLLFROMTEXT &48 A25H= of| 0| T},

SQL> SELECT ST_GEOMCOLLFROMTEXT("GEOMETRYCOLLECTION(POINT(1 1),
LINESTRING(2 2,3 3))") FROM DUAL;

ST_GEOMCOLLFROMTEXT( " GEOMETRYCOLLECTION(POINT(11),LINESTRING(22,33))")

000000000000FO03FO000000000000FO3FO0000000000008400000000000000840070000. . .

4.19. ST_GEOMCOLLFROMWKB

ST_GEOMCOLLFROMWKBE= F0{ & WKBE Z3 M x| 2 Ytatot= gt40| L
ST_GEOMCOLLFROMWKBZS| A £ L &2 CtS 1} 2Lt
o =

st_geomcollfromwkb

——(5T_GEOMCOLLFROMWKB - () str [+{) )—

o 1NHRA
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FY2L

e

str

ol

=
=

GEOMETRY 23| 4 1517] 9| 3HWKB & Al

S ESS © 2 El CHAR, VARCAHR,
NCHAR, NVARCHAR E}2] = 3tLIO|C},

r

o Of X

LS 2 ST_GEOMCOLLFROMWKB & 45 AtE35te= Of O Tt

SQL> SELECT ST_GEOMCOLLFROMWKB(ST_ASBINARY(GEOM)) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE ®"GEOMETRYCOLLECTION®;

ST_GEOMCOLLFROMWKB(ST_ASBINARY (GEOM))

000000000000FO03FO00000000000FO3FOO0000000000084000000000000008400700000002.. . .
000000000000244000000000000024400000000000003E400000000000003E400700000003.. . .

4.20. ST_GEOMFROMTEXT

ST_GEOMFROMTEXT=

F0{ &l WKTE GEOMETRY ZA| 2

ST_GEOMFROMTEXTY| M & L &2 TS} &Lt

(=3
=

—_
.I_

st_geomfromtext

—»(ST_GEOM FROMTEXT

o 1HRA

i S

THaA oYy
str GEOMETRY Zi& & ES 57| 8t WKT 8422 = CHAR, VARCAHR,
NCHAR, NVARCHAR Et2| = 3fL}o|C}
o Ol |

CHS 2 ST _GEOMFROMTEXT &4 & ALZ5t= of| 0| T},

SQL> SELECT ST_GEOMFROMTEXT(*MULTIPOINT(1 1,2 2)") FROM DUAL;

ST_GEOMFROMTEXT("MULTIPOINT(11,22)")

000000000000FO03FO000000000000FO3FOO00000000000004000000000000000400400000002.. . .
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4.21. ST_GEOMFROMWKB

ST_GEOMFROMWKB2| Al & L} 82 Cta 3t Zct,
=2|
=

=
® T

st_geomfromwkb

—(ST_GEOM FROMWKB

o 1NN A
TMRA oH
str GEOMETRY A & ®#ost7| {et WKB EA0| X{&E Q= Hio|H 2| EFY
(BLOB = RAW) Zt0|C}.
o O A|

CHS2 ST_GEOMFROMWKB &4 & AMZ 5= Of| 0|t

SQL>SELECT ST_GEOMFROMWKB(ST_ASBINARY (GEOM))
FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) NOT LIKE "EMPTY";

ST_GEOMFROMWKB(ST_ASBINARY (GEOM))

000000000000F03F000000000000F03F000000000000F03F000000000000F03F01000000000. . .
000000000000F03F000000000000F03F0000000000000040000000000000004004000000020. . .
000000000000F03F000000000000F03F0000000000000040000000000000004002000000020 . . .
000000000000F03F000000000000F03F0000000000001040000000000000144005000000020 . . .
000000000000F03F000000000000F03F0000000000000040000000000000004003000000010. . .
000000000000000000000000000000000000000000002840000000000000284003000000030. . .
000000000000F03F000000000000F03F0000000000001440000000000000144006000000020 . . .
000000000000F03F000000000000F03F0000000000000840000000000000084007000000020. . .
000000000000244000000000000024400000000000002440000000000000244001000000000. . .
000000000000244000000000000024400000000000003440000000000000344004000000020. . .
000000000000244000000000000024400000000000003E40000000000000444002000000030. . .
000000000000244000000000000024400000000000003E40000000000000344005000000020 . . .
000000000000244000000000000024400000000000003440000000000000344003000000010. . .
000000000000F03F000000000000F03F0000000000002A400000000000002A4003000000030. . .
000000000000244000000000000024400000000000005440000000000080514006000000020 . . .
000000000000244000000000000024400000000000003E400000000000003E4007000000030. . .
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4.22. ST_GEOMETRYN

ST_GEOMETRYNZ2 GEOMETRY 2/, HE| QI E HE| 2tQl AEY HE| S22 A0l A NEHH
GEOMETRY Z#| £ gtetst= eh4=O| T,

ST_GEOMETRYNS| M £ L§ &2 CtZ2t 20

=N
® T H

st_geometryn

St_ceonErs -~ ) gom |-() Lo |-

o TAHRA
TR oy
geom GEOMETRY 2| & LtEtL = GEOMETRY TYPEO|O{Of BtC}.
num NHA A E X|Fetot.

o O A|

CtE 2 ST_GEOMETRYN 45 Ar&3st= 0f| 0| T

SQL> SELECT ST_ASTEXT(ST_GEOMETRYN(GEOM,2)) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) IN
("MULTIPOLYGON" , "MULTILINESTRING", "MULTIPOINT" , "GEOMETRYCOLLECTION") ;

ST_ASTEXT(ST_GEOMETRYN(GEOM, 2))
POINT(2 2)

LINESTRING(3 3,4 5)

POLYGON((3 3,3 5,5 5,5 3,3 3))
LINESTRING(2 2,3 3)

POINT(20 20)

LINESTRING(15 15,30 15)
POLYGON((60 60,70 70,80 60,60 60))
POINT(30 30)

4.23. ST_GEOMETRYTYPE

ST_GEOMETRYTYPES GEOMETRY Z4#| 2| E}Q| S Htstet= & 40|Ct,

ST_GEOMETRYTYPEQ| M| ¥ L§ 22 CtS 3} Zr},

(=3 ]
=

=
e
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st_geometrytype

—»CST_GEOMETRYTYPE 0 0

o TARA

TR ek

geom GEOMETRY 2| & LtEtL = GEOMETRY TYPEO|O{Of BHC}.
o Of K|

CHS 2 ST_GEOMETRYTYPE &4 & At235t= o o[,
SQL> SELECT ST_GEOMETRYTYPE(GEOM) FROM GIS;

ST_GEOMETRYTYPE(GEOM)
POINT

MULTIPOINT

LINESTRING
MULTILINESTRING
POLYGON

POLYGON

MULTIPOLYGON
GEOMETRYCOLLECTION
EMPTY

4.24. ST_INTERIORRINGN

ST_INTERIORRINGNZ 2|2 & o NHM L= &

1o
[‘II
roe
_Ol
rr
oo
%
o
o

ST_INTERIORRINGNS| M| £ L} &2 C+S 2t ZCh

=N
® T H

st_interiorringn

—»(ST_INTERIORRINGI\D—»@——{ polygon }—»@——{ num }—»@—»

o 1N A
THRA Y
polygon Z 2|2 A E LIEILY = GEOMETRY TYPEO|O{OF StC},
num N L& S K| et
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e Of K|

Ct=2 ST_INTERIORRINGN g & AtE35t= O O| T

SQL> SELECT ST_ASTEXT(ST_INTERIORRINGN(GEOM,1)) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE “POLYGON®
AND ST_NUMINTERIORRING(GEOM) > 1

ST_ASTEXT(ST_INTERIORRINGN(GEOM, 1))

LINESTRING(6 10,6 11,9 11,9 10,6 10)
LINESTRING(7 11,7 12,10 12,10 11,7 11)

4.25. ST_INTERSECTION

ST _INTERSECTIONS GEOMETRY Z4A| 11} GEOMETRY 2| 27t &
ETRY 2 A € Bt2tst= g40|Ct.

= LEI = GEOM

30
_O'h
rir
il
gl

ST_INTERSECTIONS| Al & Lf 22 Ctgat ZC},

= B
® T H

st__intersection

—»@T_WTERSECTlON}—»@——{ geoml }——@——{ geom? }—»@—»

o 1NHRA
THRL oy
geom1 GEOMETRY Z{ x| & LtEtLH = GEOMETRY TYPEO|O{Of $tCt,
geom2 GEOMETRY 2| & LtEtL = GEOMETRY TYPEO|O{Of BHCY,
o O X

CHS 2 ST_INTERSECTION &4 & AtE35tE= Of| O T

SQL> SELECT ST_ASTEXT(A.GEOM),ST_ ASTEXT(B.GEOM),
ST_ASTEXT(ST_INTERSECTION(A.GEOM,B.GEOM))
FROM GIS A,GIS B
WHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE *GEOMETRYCOLLECTION"
AND ST _GEOMETRYTYPE(B.GEOM) NOT LIKE "GEOMETRYCOLLECTION®
AND ST _DIMENSION(A.GEOM) = ST _DIMENSION(B.GEOM);

ST_ASTEXT(A.GEOM) ST_ASTEXT(B.GEOM) ST_INTERSECTION

POINT(1 1) MULTIPOINT(1 1,2 2) POINT(1 1)
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LINESTRING(1 1,2 2) MULTILINESTRING((1 1,2 2),(3 3,4 5))LINESTRING(1 1,2 2)
POLYGON((1 1,2 1,2 2,...POLYGON((O 0,0 12,12 12,12 0,0 0))) POLYGON((1 1,...

4.26. ST_INTERSECTS

ST_INTERSECTS= 5 GEOMETRY |7t 8 75t= £20| S 0 1S gtetst= &
QI X}Z GEOMETRYCOLLECTION EtQ/0| € Z20= 2

O|Ct. GEOMETRY

&

1

ST_INTERSECTS2| M| 2 Lf 22 Ch21} 2t

= B
® T H

st__intersects

ST_INTERSECTS “ geoml }—»@——{ geom? }—»@—»

o 1NHRA
THRL oy
geom1 GEOMETRY Z{&| & LtEtLH = GEOMETRY TYPEO|O{Of StCt,
geom2 GEOMETRY 2| & LtEtL = GEOMETRY TYPEO|O{Of BHCY,
e O |

CHS2 ST_INTERSECTS &4 5 ARE35te= of ot

SQL> SELECT ST_INTERSECTS(A.GEOM,B.GEOM),
ST_ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM)
FROM GIS A,GIS B
WHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE *GEOMETRYCOLLECTION"
AND ST _GEOMETRYTYPE(B.GEOM) NOT LIKE "GEOMETRYCOLLECTION®;

ST_INTERSECTS ST _ASTEXT(A.GEOM) ST _ASTEXT(B.GEOM)

1 POINT(1 1) MULTIPOINT(1 1,2 2)

1 POINT(1 1) LINESTRING(L 1,2 2)

0 POINT(1 1) EMPTY

0 POINT(1 1) POLYGON((10 10,10 20,20 20,20 15,10 10))
1 POINT(1 1) POLYGON((1 1,1 13,13 13,13 1,1 1), ...

1 MULTIPOINT(1 1,2 2) POINT(1 1)
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4.27. ST_ISCLOSED

ST ISCLOSED= 2tol AE™ 24 o A ZQIEQ NtX|8t ZOIEJ s I 1S Btetst= g0 L.

ST_ISCLOSEDS| M+ L &2 th5at &Lt

[} _E":Iizl-|
st__isclosed
© O
o TAHRA
THRA Y
multi_line HE| 2tol AEZ A & LIEH = GEOMETRY TYPEO|0{ OF SHCY.
o O A|

CHE 2 ST_ISCLOSED &4 & At&3st= of| O L.

SQL> SELECT ST_ISCLOSED(GEOM), ST_ASTEXT(GEOM) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE “MULTILINESTRING*®

ST_ISCLOSED(GEOM) ST_ASTEXT(GEOM)

0 MULTILINESTRING((1 1,2 2),(3 3,4 5))
0 MULTILINESTRING((10 10,20 20),(15 15,30 15))

4.28. ST_ISEMPTY

ST_ISEMPTYE F0{Zl GEOMETRY Z{&| 7} EMPTY EfQl Y 1 18 Ht&st= &40|Ct,

ST_ISEMPTYS| M & W E2 Ct= 2t &t

o =
st_isempty
(Orfsom -0
o FANRA
THRL oy
geom GEOMETRY 2| & LtEtL = GEOMETRY TYPEO|O{Of BHCY,
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e Of K|
TS 2 ST_ISEMPTY &4+ & AZ5t= of 0| Tt

SQL> SELECT ST_ISEMPTY(GEOM),ST_ASTEXT(GEOM) FROM GIS

ST_ISEMPTY(GEOM) ST_ASTEXT(GEOM)

0 POINT(1 1)
1 EMPTY

4.29. ST_ISRING

ST_ISRINGZ FOH &l 2tel AEZ0| FHULN(A ZQIEL OtX|2 ZOIETI ) A S5tH 15 ghetst
= &0|Ct.
ST_ISRINGS| M & Lf &2 Ct=2 1t &Lt
o =

st_isring

(O-{ime -0

o 1NN A

MR =k

line 2tel AEY WA E LIEHL] = GEOMETRY TYPEO|0{OF StCY,
e Of K|

CHE2 ST_ISRING &4 S Arg3st= of Ot

SQL> SELECT ST_ISRING(GEOM),ST_ASTEXT(GEOM) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE "LINESTRING";

ST_ISRING(GEOM) ST_ASTEXT(GEOM)

0 LINESTRING(1 1,2 2)
0 LINESTRING(10 10,20 20,30 40)

4.30. ST_ISSIMPLE

ST_ISSIMPLE2 GEOMETRY A 7t AtAl| w XpHO|Lt, XA A FH S JHAI X §E2H 15 Bhetotes g
O Ef.
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ST_ISSIMPLES| M| £ L &2 Ch51t 2L

o =
st_issimple
© O
o 1M A
FTMA oy
geom GEOMETRY Z{#| & LIEILH = GEOMETRY TYPEO|O{Of StCY,
o O X

CtS2 ST_ISSIMPLE &t & Ar&st= 0 O| .
SQL> SELECT ST_ISSIMPLE(GEOM),ST_ASTEXT(GEOM) FROM GIS;

ST_ISSIMPLE(GEOM) ST_ASTEXT(GEOM)

1 MULTIPOINT(10 10,20 20)
1 LINESTRING(10 10,20 20,30 40)
0 MULTILINESTRING((10 10,20 20),(15 15,30 15))

4.31. ST_ISVALID

ST_ISVALID= GEOMETRY &7} 37t 2 2 S5 §HX|(well-formed 21 X)E A AtSH=E &40 37H
HMOoZ FESIH 1, OfL|H 02 2HEtStCH EMPTY 37t A0 Chal M= 12 ghetstot,

ST_ISVALIDS| M| £ Lf 82 Chga} Z¢ct,

[} _E_I:|I:‘-|
st_isvalid
(Orfseom -0
o FANRA
THRL oy
geom GEOMETRY 2| & LtEtL = GEOMETRY TYPEO|O{Of BHCY,
o O X
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ChE2 ST_ISVALID &4 & A 3st= Of Ot

SQL> SELECT ST_ISVALID(ST_GEOMFROMTEXT(*POLYGON((0 O, 1 1, 0 1, 1 0, 0 0))")) BAD,
ST_ISVALID(ST_GEOMFROMTEXT(*POLYGON((0 0, 0 1, 1 1, 1 0, O 0))")) GOOD
FROM DUAL;

4.32. ST_LENGTH

ST_LENGTH= 2t¢l 2E& ZA| 2| 20| & ghatst= &40[ L

ST_LENGTHO| M & L 2 Ch5t &L

o =
st_length
OO
o FANRA
THRL oY
line 2ol AEZ A E LIEHL = GEOMETRY TYPEO|O{ OF St}
o O |

CtS2 ST_LENGTH &4 & A8 3st= of of .

SQL> SELECT ST_ASTEXT(GEOM), ST_LENGTH(GEOM) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE “LINESTRING®;

ST_ASTEXT(GEOM) ST_LENGTH(GEOM)

LINESTRING(1 1,2 2) 1.4142135623731
LINESTRING(10 10,20 20,30 40) 23 36.502815398729

4.33. ST_LINEFROMTEXT

ST_LINEFROMTEXT= F0{ &l WKTE 22l AEZ ZH 2 ghetst= g 40|t

ST _LINEFROMTEXTS| A & LI &2 TS} £t
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=N
® T H

st_linefromtext

——(sT_UNEFROMTEXT )~ (| str |+() )—

o 1N A
FHRL oy
str GEOMETRY 29l AEZ XS HHESH| 9 WKT @422 E CHAR,
VARCAHR, NCHAR, NVARCHAR E}@! = &tL}o|C}.
o O A

CHS 2 ST_LINEFROMTEXT &4 5 AME5HE of 0|},
SQL> SELECT ST_LINEFROMTEXT("LINESTRING(1 1,2 2)") FROM DUAL;

ST_LINEFROMTEXT("LINESTRING(11,22)")

000000000000FO03FO000000000000FO3FO0000000000000400000000000000040020000000200. . -

4.34. ST_LINEFROMWKB

ST_LINEFROMWKBE= F0{ &l WKBE 2t9l AEY 2K 2 Hhatst= g 40|t
ST_LINEFROMWKB2| M| £ L} &2 Ch5 1} 2ot
o =

st_linefromwkb

—»(ST_LINEFROMWKB o o

o 1N A
FHRL oYy
str GEOMETRY 2t AEZ i S HEsH/| st WKB 422 E CHAR,
VARCAHR, NCHAR, NVARCHAR E}2! = 3tL}o|C}.
o O A

CH2 2 ST_LINEFROMWKB &4 £ A235}= 0§ 0|},

SQL> SELECT ST_LINEFROMWKB(ST_ASBINARY(GEOM)) F
ROM GIS WHERE ST_GEOMETRYTYPE(GEOM) LIKE "LINESTRING";
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SST_ASTEXT (GEOM) T_LINEFROMWKB(ST_ASBINARY (GEOM))

LINESTRING(1 1,2 2) 000000000000FO3FOO0000000000FO3FO000000000. . .
LINESTRING(10 10,20 20,30 40) 000000000000244000000000000024400000000000. . .

4.35. ST_MAXX

ST MAXXE alle 57 A E SHM= 24 A AMZ™Ee X Ztagt 5 2 8t
7z H

mjo
T
riok

st= g0l

-

ST_MAXX2| M £ LH &2 Ch51t 2L

o =
st_maxx
O D
o 1NHNRA
THEA oY
geom GEOMETRY Z4#| & LIEHL} = GEOMETRY TYPEO|OfOF BHL},
o Of| X

SQL> SELECT ID, ST_MAXX(GEOM) FROM GIS;

ID ST_MAXX(GEOM)

101 1
102 2
103 2
104 4
105 2
106 12
107 5
108 3
109

110 3
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4.36. ST_MAXY

ST_MAXYS| M & L &2 Ct= 1t &Lt

o =
st_maxy
(Orfazom 1O
o 1HRA
FMRL My
geom GEOMETRY 2| & LtEtL = GEOMETRY TYPEO|O{Of BtC}.
o Of K|

CHE 2 ST_MAXY &4+ & Ar&35t= Of | T
SQL> SELECT 1D, ST_MAXY(GEOM) FROM GIS;

ID ST_MAXY(GEOM)

ST _MINXE= ol e S7Zt A E Se{Me &4 A AMZEe X ZtHY 5 &2 g2 BtetstsE &40|Ct
EMPTY 37t Z4A|0ff CHsf A = NULLE gtetetCt

ST_MINX 2| M & W &2 T3 &Lt

E][:H
® T H
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st_minx

CET S OSEIRO

o 1N A
TMRA oY
geom GEOMETRY Z4#| £ LIEtLH = GEOMETRY TYPEO|O{ O} StCt,
o O A
Ct22 ST_MINX &+ & AtEdt= o 0| Ct.
SQL> SELECT ID, ST_MINX(GEOM) FROM GIS;
ID ST_MINX(GEOM)
101 1
102 1
103 1
104 1
105 1
106 0
107 1
108 1
109
110 1
ST_MINY= alie S7F ZHA| HI5}S

EMPTY &7t

ST_MINY 2| M & Wi &2 Ct3 2t 2t

=N
® T H

st_miny

ST Oz ()

o 1NHNRA
THRL oy
geom GEOMETRY Z{ A & LtEtLY = GEOMETRY TYPEO|O{Of $tCt,
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e Of K|
TS 2 ST _MINY &4 & AtE5t= of o|Ct.

SQL> SELECT 1D, ST_MINY(GEOM) FROM GIS;

ID ST_MINY(GEOM)
101
102
103
104
105
106
107
108
109
110 1

P R OR R R R R

4.39. ST_MLINEFROMTEXT

ST_MLINEFROMTEXTE F0{ &l WKTS HE| 2t0l AE2| Z4H| 2 gtstst= 8H40|Ct,

ST_MLINEFROMTEXTQ| Al & Lj 22 Ct2 3t 2o},
=2
=

=
e

st_mlinefromtext

—><ST_MLINEFROMTEXT o »

e 1TMNRA
THaA oy
str GEOMETRY HE| 20l AEZ HF 2 EH 57| 28t WKT @A 22 =l CHAR,
VARCAHR, NCHAR, NVARCHAR E}@! = &tL}o|C}.
o O X

22 ST _MLINEFROMTEXT &4Z2 AF235}= 0 0| Cf,
SQL> SELECT ST_MLINEFROMTEXT(*MULTILINESTRING((1 1,2 2),(3 3,4 5))") FROM DUAL;

ST_MLINEFROMTEXT("MULTILINESTRING((11,22),(33,45))")

000000000000FO3FO00000000000FO3FO0000000000010400000000000001440050000000200. . .
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4.40. ST_MLINEFROMWKB

ST_MLINEFROMWKB= F0{ &l WKBE HE| 20l AEZ A = vretste= gh40| Lt

ST_MLINEFROMWKB2| M| & Lf 82 Ct2 3t 2o}

(=3
=

=
® T

st_mlinefromwkb

——(ST_MLINEFROMWKB )~ () O)

o 1NN A
FHRL oy
str GEOMETRY HE| 2ol AEY A S HEEol7| 28t WKB ZA 22 =l CHAR,
VARCAHR, NCHAR, NVARCHAR E}Q! = &tL}{o|C}.
o O A

CHS2 ST_MLINEFROMWKB &4 & AME5t= Of| 0|t

SQL> SELECT ST_MLINEFROMWKB(ST_ASBINARY(GEOM)) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE "MULTILINESTRING";

ST_MLINEFROMWKB(ST_ASBINARY (GEOM))

000000000000FO3FO00000000000FO3FO00000000000104000000000000014400500000002. . .
000000000000244000000000000024400000000000003E4000000000000034400500000002.. . .

4.41. ST_MPOINTFROMTEXT

ST_MPOINTFROMTEXT= F0{ &l WKTE HE| ZQIE 2 2 gt

—

rok

b5t

rr
0
+
o
i

ST_MPOINTFROMTEXTS| M £ Ly 22 21}

my

Ct.

= B
® T H

st_mpointfromtext

—>CST_MPOINTFROMTEXT 0 o

o 1NHNRA
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Fyes 4y

str GEOMETRY HE| ZOQIE S HHSHI| 2T WKT FA2Z = CHAR,
VARCAHR, NCHAR, NVARCHAR E}2| = 35}L}o|LC}.

o Of X
Ct=2 ST_MPOINTFROMTEXT &+ & AtEst= O O]},

SQL> SELECT ST_MPOINTFROMTEXT(*MULTIPOINT(10 10,20 20)") FROM DUAL;

ST_MPOINTFROMTEXT(*MULTIPOINT(1010,2020) ")

00000000000024400000000000002440000000000000344000000000000034400400000002.. . .

4.42. ST_MPOINTFROMWKB

ST_MPOINTFROMWKBE F0{ &l WKBE HE| QI E 7| 2 Htatst= 8H40|C},

ST_MPOINTFROMWKBS| A £ L &2 CtS 1} 2Lt
EH
=]

—_
.I_

st_mpointfromwkb

—»(sT_M POINTFROMWKB

o TAHRA

FHRs 4y

str GEOMETRY HE| ZOIE S HBISHI| et WKB YA Z = CHAR,
VARCAHR, NCHAR, NVARCHAR E}¢! = 35}L}o|C}.

e Of K|
Ct=2 ST_MPOINTFROMWKB &4+ & AtEst= 0| O| T},

SQL> SELECT ST_MPOINTFROMWKB(ST_ASBINARY(GEOM)) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE “MULTIPOINT®;

ST_MPOINTFROMWKB(ST_ASBINARY (GEOM))
000000000000FO03FO00000000000FO3FOO00000000000004000000000000000400400000002.. . .
00000000000024400000000000002440000000000000344000000000000034400400000002.. . .
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4.43. ST_MPOLYFROMTEXT

ST_MPOLYFROMTEXTE= U X WKTE HE| E2|2 4 2 gtatst= &40 Ct.

ST_MPOLYFROMTEXTS| Al & Lf 22 Ct21} 2ot
=2|
=

=
® T

st_mpolyfromtext

—><ST_M POLYFROMTEXT

o 1NN A
FHRL oy
str GEOMETRY ZE| Z2|Z 4HS HEHESH| 98 WKT @422 E CHAR,
VARCAHR, NCHAR, NVARCHAR E}Q! = &tL}{o|C}.
o O A

CHS 2 ST_MPOLYFROMTEXT &4 & At235t= of o[},

SQL> SELECT ST_MPOLYFROMTEXT(*MULTIPOLYGON(((10 10,10 20,20 20,20 15,10 10)),
((60 60,70 70,80 60,60 60)))") FROM DUAL;

ST_MPOLYFROMTEXT("MULTIPOLYGON(((1010,1020,2020,2015,1010)), ((6060,7070,8060,

00000000000024400000000000002440000000000000544000000000008051400600000002.. . .

4.44. ST MPOLYFROMWKB
ST_MPOLYFROMWKBE= F0{ &l WKBE HE| 2|2 2 2 Btatst= &0|Ct.
ST_MPOLYFROMWKBO| M| £ L 82 Chst &t

H

=
® T

st_mpolyfromwkb

o 1NHRA
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FHRL oYy
str GEOMETRY YHE| ZC|& 4 S HEsH7| et WKB A 2Z = CHAR,
VARCAHR, NCHAR, NVARCHAR E}2| = 35}L}o|LC}.

o Of X

LS 2 ST_MPOLYFROMWKB & & AHE35t= Of O £t

SQL> SELECT ST_MPOLYFROMWKB(ST_ASBINARY(GEOM)) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE *MULTIPOLYGON®;

ST_MPOLYFROMWKB(ST_ASBINARY (GEOM))

000000000000FO3FO000000000000FO3FO0000000000014400000000000001440060000000200. - -
0000000000002440000000000000244000000000000054400000000000805140060000000200. . -

4.45. ST_NUMGEOMETRIES

ST_NUMGEOMETRIES= GEOMETRY Z&|d, HE| ZQIE, HE| 2t¢l AEE, HE| Z2|2 X of M
GEOMETRY A & ttetst= et 40|t
ST_NUMGEOMETRIES?| M & LH 2 TSt & L.
o =
st_numgeometries
o 1R A
YL 41
geom_call FaM A E LIEIL = GEOMETRY TYPEO|O{OF StC},
o Ol X|

LS 2 ST_NUMGEOMETRIES &+ & ARE35t= O O|Ct.

SQL> SELECT ST_NUMGEOMETRIES(GEOM) ,ST_ASTEXT(GEOM) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE ®"GEOMETRYCOLLECTION®;

ST_NUMGEOMETRIES(GEOM) ST_ASTEXT(GEOM)

2 GEOMETRYCOLLECTION(POINT(1 1),LINESTRING(2 2,3 3))
3 GEOMETRYCOLLECTION(POINT(10 10),POINT(30 30),LINESTRING(15 15,20 20))
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4.46. ST_NUMINTERIORRING

ST_NUMINTERIORRINGE Z2| & W& Yo & etz 40|

ST_NUMINTERIORRINGS| M| 2 L2 CtS 1} 2t
=2|
=

=
® T

st_numinteriorring

—»(ST_NUMINTERIORRING

o 1NN A

TFHY oy

poly Z2|2 X £ LIEH) = GEOMETRY TYPEO|0{ 0} BtC},
e Of K|

L2 2 ST_NUMINTERIORRING &4 5 At&35t= 0f 0| Cf,

SQL> SELECT ST_NUMINTERIORRING(GEOM), ST_ASTEXT(GEOM) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE ®POLYGON®;

NUMINTERIORRING ST_ASTEXT(GEOM)

POLYGON((1 1,2 1,2 2,1 2,1 1))

POLYGON((0 0,0 12,12 12,12 0,0 0),(6 10,6 11,9 11,9 10, ...
POLYGON((10 10,10 20,20 20,20 15,10 10))

POLYGON((1 1,1 13,13 13,13 1,1 1),(7 11,7 12,10 12,10 11, ...

4.47. ST_NUMPOINTS

ST_NUMPOINTS= 2tel AEZ 9

Hel

°IE 5 ghatst= g0l L

ST_NUMPOINTSS| M £ Wi 2 T3 &t
H

=
o

st__numpoints

ST_NUMPOINTS “ m 0

e 1HRA
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Fyes 4y

line 2iol AEZ ZHH| £ LIEIL] = GEOMETRY TYPEO|O{ O} StC},

o O A
CHS 2 ST_NUMPOINTS &4+ & AtE35t= of o[

SQL> SELECT ST_NUMPOINTS(GEOM),ST_ASTEXT(GEOM) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE “LINESTRING®;

ST_NUMPOINTS(GEOM) ST_ASTEXT(GEOM)
2 LINESTRING(L 1,2 2)
3 LINESTRING(10 10,20 20,30 40)

4.48. ST_OVERLAPS

ST_OVERLAPSE ZF0f

S A2 12 utaks)

—

T GEOMETRY X7t M2 HX|= EH0| EXstH, 28| ZEEX = ¢
o=

PN

|_
FAQ
T

_'_

=13
=

ST _OVERLAPS2| N & L &2 Cts 1t &Lt
H

—_
.I_

st_overlaps

St_overea68) o D-{ st ] Lgom |-

o TAHRA

THRL Ay

geoml GEOMETRY 2| & LtEtL = GEOMETRY TYPEO|O{0f BHCY,

geom2 GEOMETRY ZH&| & LtEtLY = GEOMETRY TYPEO|O{Of $tCt,
o O X

CHE 2 ST_OVERLAPS &4 & A25tE= o 0| Tt

SQL> SELECT ST_OVERLAPS(A.GEOM,B.GEOM), ST _ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM)
FROM GIS A,GIS B

WHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE “GEOMETRYCOLLECTION®
AND ST_GEOMETRYTYPE(B.GEOM) NOT LIKE “GEOMETRYCOLLECTION®;

ST_OVERLAPS ST_ASTEXT(A.GEOM)  ST_ASTEXT(B.GEOM)
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0 POINT(1 1) MULTIPOINT(1 1,2 2)

0 POINT(1 1) LINESTRING(1 1,2 2)

0 POINT(1 1) EMPTY

0 POINT(1 1) POLYGON((10 10,10 20,20 20,20 15,10 10))
0 POINT(1 1) POLYGON((1 1,1 13,13 13,13 1,1 1),(7 11,
0 MULTIPOINT(1 1,2 2) POINT(1 1)

4.49. ST_POINTFROMTEXT

ST_POINTFROMTEXT= ZO{ Xl WKTE EQIE 7| 2 gtstet= 840|C},

ST_POINTFROMTEXTS| Ml £ L§ 82 Ct21}p ZCh,
=2
=

=
e

st_pointfromtext

—»CST_POINTFROI\/ITEXT

e 1TAMRA
THaA oy
str GEOMETRY ZQIE Zi¥| 2 H&ol7| et WKT &4 2 2 =l CHAR, VARCAHR,
NCHAR, NVARCHAR E}2| = 35tL}o|C}.
o O X

22 ST _POINTFROMTEXT &4Z2 AF235}= 0 0| Cf,
SQL> SELECT ST_POINTFROMTEXT("POINT(10 10)") FROM DUAL;
ST_POINTFROMTEXT("POINT(1010)")

000000000000244000000000000024400000000000002440000000000000244001000000000. . .

4.50. ST_POINTFROMWKB

ST_POINTFROMWKB= Z0{Zl WKBE ZQIE 7 2 gstst= &40\t

ST _POINTFROMWKBS| M| & L§ 22 CtS1

my
inl

(=3
=

=
e
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st_pointfromwkb

—»CST_POINTFROMWK

o 1NHRA
FMRA 49
str GEOMETRY Z9IE 24| S B8 517 95t WKB &4l © 2 & CHAR, VARCAHR,
NCHAR, NVARCHAR E}2| = 5}L}to| Lt
o O A

CI22 ST _POINTFROMWKB &t4& ALZ35}= 0f 0| L},

SQL> SELECT ST_POINTFROMWKB(ST_ASBINARY(GEOM)) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE “POINT";

ST_POINTFROMWKB(ST_ASBINARY (GEOM))

000000000000FO3FO00000000000FO3FOO00000000000FO3FO00000000000FO3F01000000000. - -
000000000000244000000000000024400000000000002440000000000000244001000000000. . .

4.51. ST_POINTN

ST_POINTN2 20l AEZ Mo NHM EZQIES

i
_O'k
rir
i
+
o
inl

ST_POINTNS| M & L &2 CtZ 1t &Lt

o =
st_pointn
© O )
o 1NRA
THRL 4y
line 2ol AEY M| E LIEIL] = GEOMETRY TYPEO|0{ O} StCY,
num NH® EOIEE X|H ST},
o O A

CHE 2 ST_POINTN &+ £ AtEst= of|o|Ct,
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SQL> SELECT ST_ASTEXT(GEOM) ,ST_ASTEXT(ST_POINTN(GEOM,1)) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE “LINESTRING®;

ST_ASTEXT(GEOM) ST_ASTEXT(ST_POINTN(GEOM, 1))

LINESTRING(1 1,2 2) POINT(1 1)
LINESTRING(10 10,20 20,30 40)  POINT(10 10)

4.52. ST_POINTONSURFACE

ST_POINTONSURFACELE {2 Z7F Zid| 90f £0|= 20| R &g slLtQ| &S BhErsiC}

—

ST_POINTONSURFACES| M & L &2 Ct= 1t &L
H

=
e

st_pointonsurface

—»(ST_POINTONSURFACE 0 0

o TARA

THRA Ay

geom GEOMETRY 2| & LtEtL} = GEOMETRY TYPEO|O{Of StCY.
e Of X

CHS2 ST_POINTONSURFACE &4 & A&35te of 0|t

SQL> SELECT ST_ASTEXT(ST_POINTONSURFACE(GEOM)),ST_ASTEXT(GEOM)

FROM GIS WHERE ST_GEOMETRYTYPE(GEOM) LIKE “POLYGON®;

ST_POINTONSURFACE(GEOM) ST_ASTEXT(GEOM)

POINT(1.5 1.5) POLYGON((1 1,2 1,2 2,1 2,1 1))

POINT(3 6) POLYGON((O 0,0 12,12 12,12 0,0 0),(6 10,6 11,

POINT(15 15) POLYGON((10 10,10 20,20 20,20 15,10 10))

POINT(4 7) POLYGON((1 1,1 13,13 13,13 1,1 1),(7 11,7 12,

4.53. ST_POLYFROMTEXT

ST_POLYFROMTEXTE FO{T WKTE Z2|2 ZiH 2 Btatst= &H4-0| O,

ST_POLYFROMTEXTS| M2 L &2 Ct=2t £t
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=N
® T H

st_polyfromtext

—»(ST_POLYFROMTEXT

o 1N A
FHRL oy
str GEOMETRY Z2| £ ZiH E B&ol7| /2t WKT &4 2 2 =l CHAR, VARCAHR,
NCHAR, NVARCHAR E}2| & 5}L}0|C}.
o O A

CHS 2 ST_POLYFROMTEXT &4+ & AlE3t=

of Of .

SQL> SELECT ST_POLYFROMTEXT("POLYGON((1 1,2 1,2 2,1 2,1 1))") FROM DUAL;

ST_POLYFROMTEXT("POLYGON((11,21,22,12,11))")

000000000000FO03FO00000000000FO3FO0000000000000400000000000000040030000000.. - .

4.54. ST_POLYFROMWKB

ST_POLYFROMWKB= F0{x WKBE Z2| 2 2

ST_POLYFROMWKBS| Al & Lf 22 Ct2at 2t

= B
® T H

st_polyfromwkb

o 1N A
FHRL oYy
str GEOMETRY Z2| 2 24| £ B 5l7| /18t WKB g4l 2 2 =l CHAR, VARCAHR,
NCHAR, NVARCHAR E}&| & 5fL}t0|C}.
o O A

CHS 2 ST_POLYFROMWKB &t4-5 AFZ5H= 0f| 0|},

SQL> SELECT ST_POLYFROMWKB(ST_ASBINARY(GEOM)) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE "POLYGON";
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ST_POLYFROMWKB(ST_ASBINARY (GEOM))

000000000000FO03FO00000000000FO3FOO0000000000000400000000000000040030000000. . -
0000000000000000000000000000000000000000000028400000000000002840030000000. . -
0000000000002440000000000000244000000000000034400000000000003440030000000. . -
000000000000FO03FO00000000000FO3FOO000000000002A400000000000002A40030000000. . -

4.55. ST_RELATE

ST_RELATE= GEOMETRY Z4A| 11} GEOMETRY Z{&| 27} FO{ &l A E DtEZA|F7|H 1S
st4-0|C}t, GEOMETRY QX2 GEOMETRYCOLLECTION E2/0| € ZA20|= ZEIY o|HE
C}.

rs

o

0= ol
> ol
™NoTr

n

ST_RELATES| M2 W &2 CtZ it &Lt

o =
st_relate
© OH{zom2 O HO—
o TAHRA
TMA oYy
geoml GEOMETRY Z#| £ LIEILH = GEOMETRY TYPEO|O{ O} tC},
geom2 GEOMETRY Z{#| & LtEtL = GEOMETRY TYPEO|O{ O} 5tC}.
str = Ao HAE Qnlst= ZEXAEE ELILIE CHAR, VARCAHR, NCHAR,
NVARCHAR E}2! & 5tLtO| Y,
o O A

CtE 2 ST_RELATE &+ & Ar8st= 0f 0|t

SQL> SELECT ST_RELATE(A.GEOM,B.GEOM, *TTTTTTTTT"),
ST_ASTEXT(A.GEOM),ST_ASTEXT (B.GEOM)
FROM GIS A,GIS B
WHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE "GEOMETRYCOLLECTION*®
AND ST_GEOMETRYTYPE(B.GEOM) NOT LIKE “GEOMETRYCOLLECTION®;

ST_RELATE ST_ASTEXT(A.GEOM) ST_ASTEXT(B.GEOM)

0 POINT(1 1) MULTIPOINT(1 1,2 2)
0 POINT(1 1) LINESTRING(1 1,2 2)
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0 POINT(1 1) EMPTY
0 POINT(1 1) POLYGON((10 10,10 20,20 20,20 15,10 10))
0 POINT(1 1) POLYGON((1 1,1 13,13 13,13 1,1 1),(7 11,
0 MULTIPOINT(1 1,2 2) POINT(1 1)

4.56. ST SRID

ST_SRIDE F0{Zl GEOMETRY Z{#| o SRIDZ tt&tst= &40\t

ST SRIDO| M E L2 Ct21} 2L},

o =
st__srid
(Orf o -0
o FANRA
THRL oY
geom GEOMETRY Z#| & LtEtL = GEOMETRY TYPEO|O{0f BHCY,
o Of K|

CtS2 ST_SRID &4 & AL&Est= O O[Tt
SQL> SELECT 1D,ST_SRID(GEOM) FROM GIS;

ST_SRID(GEOM) ST _ASTEXT(B.GEOM)

101 MULTIPOINT(1 1,2 2)
101 LINESTRING(1 1,2 2)
101 EMPTY

4.57. ST_STARTPOINT

ST_STARTPOINT= 20l AEZ Ol & ZQIE S Ytetst= et 40|t

ST_STARTPOINTS| M| & Li 22 CtZ2t &t

=
® T H
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st_startpoint

ST_STARTPOINT 0 m 0

o 1NHRA

THaA oYy

line 2ol AEZ M E LIEIY = GEOMETRY TYPEO|0{Of St}
o O A|

CHS 2 ST_STARTPOINT &4+ 5 AF235t= of o[,

SQL> SELECT ST_astext(geom),ST_ASTEXT(ST_STARTPOINT(GEOM))
FROM GIS WHERE ST_GEOMETRYTYPE(GEOM) LIKE "LINESTRING";

ST_ASTEXT(GEOM) ST_ASTEXT(ST_ENDPOINT(GEOM))

LINESTRING(1 1,2 2) POINT(1 1)
LINESTRING(10 10,20 20,30 40) POINT(10 10)

4.58. ST_SYMDIFFERENCE

ST _SYMDIFFERENCE= O X % GEOMETRY Z4A S| INTERSECTIONS X 2|st &
GEOMETRY | & Etetst= &40|Ct,

ST_SYMDIFFERENCE®S| M| £ Lf &2 Ct3 1t &Lt
o =

st_symdifference

—{ST_SYMDlFFERENCE}»@——{ geoml }—»@——{ geom? }—»@—»

rr

o 1NHRA
THERL k=]
geoml GEOMETRY Z{&| & LtEtLY = GEOMETRY TYPEO|O{Of $tCt,
geom2 GEOMETRY Z{#| & LtEtL = GEOMETRY TYPEO|O{Of BtC}.
e O A|

Ct2 2 ST_SYMDIFFERENCE &+ & At&3st= Of| 0| Cf.
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SQL> SELECT ST_ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM),
ST_ASTEXT(ST_SYMDIFFERENCE(A.GEOM,B.GEOM))
FROM GIS A,GIS B
WHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE “GEOMETRYCOLLECTION®
AND ST_GEOMETRYTYPE(B.GEOM) NOT LIKE “GEOMETRYCOLLECTION®
AND ST_DIMENSION(CA.GEOM) = ST_DIMENSION(B.GEOM);

ST_ASTEXT(A.GEOM) ST_ASTEXT(B.GEOM) ST_SYMDIFFERENCE(A.GEOM, B.GEOM)
POINT(1 1) POINT(1 1) EMPTY

MULTIPOINT(1 1,2 2) POINT(1 1) POINT(2 2)

POINT(10 10) POINT(1 1) MULTIPOINT(1 1,10 10)
MULTILINESTRING(. ..) LINESTRING(1 1,2 2)  LINESTRING(3 3,4 5)
LINESTRING(...) LINESTRING(1 1,2 2)  MULTILINESTRING((10 10,20 20, ...
EMPTY EMPTY EMPTY

4.59. ST TOUCHES

ST _TOUCHESE F0{Zl & GEOMETRY 244 7t & & 0|48 &7 5tX|2H INTERSECTIONO| ZXf 5}X|
= o2 0 18 2tEtste 840|CH GEOMETRY QA2 GEOMETRYCOLLECTION Ef2I0| & A 0=
TEtY o H E LAl ZICEH

ST_TOUCHES?| M £ L &2 Ct= 1t 2L

o =

st__touches

© O 0

o TARA

THERA k=]

geoml GEOMETRY Z{#| & L}EIL} = GEOMETRY TYPEO|O{Of StC},

geom?2 GEOMETRY x| & LtEtLH = GEOMETRY TYPEO|O{Of StCt
o O A|

CHE 2 ST_TOUCHES &4 S At&3st= of| O T

SQL> SELECT ST_TOUCHES(A.GEOM,B.GEOM), ST_ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM)
FROM GIS A,GIS B
VWHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE "GEOMETRYCOLLECTION®
AND ST_GEOMETRYTYPE(B.GEOM) NOT LIKE *GEOMETRYCOLLECTION®;
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ST_TOUCHES ST_ASTEXT(A.GEOM) ST_ASTEXT(B.GEOM)

0 POINT(1 1) MULTIPOINT(1 1,2 2)

1 POINT(1 1) LINESTRING(1 1,2 2)

0 POINT(1 1) EMPTY

0 POINT(1 1) POLYGON((10 10,10 20,20 20,20 15,10 10))
1 POINT(1 1) POLYGON((1 1,1 13,13 13,13 1,1 1),(7 11,
0 MULTIPOINT(1 1,2 2) POINT(1 1)

4.60. ST_UNION

ST_UNION2 FO{Z & GEOMETRY Z4#| 2] ¥ & &5t GEOMETRY 4| & gtetst= &4:0|Ch,

ST_UNIONS| M & L &2 Ct52t 2L

o =

st__union

(Orseom JHOrfeeome ()

o TNRA

THRL g

geoml GEOMETRY Z#| & LtEtL = GEOMETRY TYPEO|O{Of BHCY,

geom?2 GEOMETRY Z{&| & LtEtLY = GEOMETRY TYPEO|0{Of $tCt,
o Of X

CHE 2 ST_UNION &4 & Ar&35t= of 0| L

SQL> SELECT ST_ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM),
ST_ASTEXT(ST_UNION(A.GEOM,B.GEOM)) FROM GIS A,GIS B
WHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE "GEOMETRYCOLLECTION®
AND ST_GEOMETRYTYPE(B.GEOM) NOT LIKE ®GEOMETRYCOLLECTION®
AND ST_DIMENSION(A.GEOM) = ST_DIMENSION(B.GEOM);

ST_ASTEXT(A.GEOM) ST_ASTEXT(B.GEOM) ST_UNION(A.GEOM, B.GEOM)
POINT(1 1) MULTIPOINT(1 1,2 2) MULTIPOINT(1 1,2 2)

POINT(1 1) POINT(10 10) MULTIPOINT(1 1,10 10)
MULTIPOINT(1 1,2 2)  POINT(10 10) MULTIPOINT(1 1,2 2,10 10)
POINT(1 1) MULTIPOINT(10 10,20 20) MULTIPOINT(1 1,10 10,20 20)
LINESTRING(1 1,2 2)  LINESTRING(10 10,20 20, ... MULTILINESTRING((1 1,
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4.61. ST_WITHIN

ST_WITHIN2® GEOMETRY Z{A| 10| GEOMETRY ZHA| 2 Lif F0f Z&x™ 18 gt

ST_WITHINS| M & L§ &2 LIS} Z

(=3
=

=
® T

st_within

I

Ct.

rion

b5t

rr

0
4
°
il

ST_WITHIN a geoml }—»@——{ geom?2 }—»@—»

o 1N A
THRL oy
geoml GEOMETRY Z{#| & LtEtL = GEOMETRY TYPEO|O{ O} BtC}.
geom2 GEOMETRY Z#| & LtEtL = GEOMETRY TYPEO|O{Of BHCY.
e O |

CHE2 2 ST_WITHIN &8 At&st= ol O[Tt

SQL> SELECT ST_WITHINCA.GEOM,B.GEOM), ST_ASTEXT(A.GEOM),ST_ASTEXT(B.GEOM)
FROM GIS A,GIS B
WHERE ST_GEOMETRYTYPE(A.GEOM) NOT LIKE “GEOMETRYCOLLECTION®
AND ST_GEOMETRYTYPE(B.GEOM) NOT LIKE “GEOMETRYCOLLECTION®;

ST_WITHIN ST_ASTEXT(A.GEOM)

ST_ASTEXT(B.GEOM)

ST X&= ZQE

ST X2 M=Z UE2 th52t &

=N
® T H

POINT(1
POINT(1
POINT(1
POINT(1
POINT(1

MULTIPOINT(1 1,2 2)

LINESTRING(L 1,2 2)

EMPTY

POLYGON((10 10,10 20,20 20,20 15,10 10))
POLYGON((1 1,1 13,13 13,13 1,1 1),(7 11, ...

MULTIPOINT(1 1,2 2) POINT(1 1)

g
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o TARA

TR ek

point FOIE X E LIEIL) = GEOMETRY TYPEO|O{OF StC},
o O A|

CtS2 ST_X &4 & AF&Estes oot

SQL> SELECT ST_ASTEXT(GEOM),ST_X(GEOM) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE “POINT";

ST_ASTEXT(GEOM) ST_X(GEOM)

POINT(1 1) 1
POINT(10 10) 10

4.63.ST_Y

ST Y= XQIE x| e v £ &S ghatst= &40[Cf

ST_YS| M7 LI &2 b5t 2.

o 7
st_y
OO
o 1NRA
THL &9
point EOIE X E LIEI = GEOMETRY TYPEO|0{ Of SHCF,
o Of| A

CtS2 ST_Y &4 & AF&E3sts oot

SQL> SELECT ST_ASTEXT(GEOM),ST_Y(GEOM) FROM GIS
WHERE ST_GEOMETRYTYPE(GEOM) LIKE "POINT";

ST_ASTEXT(GEOM) ST_Y(GEOM)
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POINT(1 1) 1
POINT(10 10) 10
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X|5%& Spatial FEIZ|E]

= 0| A = Tibero Spatialoll A | S 35t= FE 2[E|Ql gisLoader2| AFERH 0l CHsH A 7| = THCt.

5.1. gisLoader

aviy

rir

Tibero SpatialOll A| = shapefile @A 2 = E

of U= 37+ HIOIE{ & TiberoZ HAste= o AHEE = U
gisLoaderzt= S8 AsE R =

m
m
=

gisLoader 7+ 2| E[ = shapefile HEf Z =0 A= US| O|0[H E 240 =0 A thLoader2| 0| &=
HO|E IS MMsIet &, At Xt= HA gisLoader FE Z|E| & A&t shapefiles tbLoader2| 1=
ot = HesHA £ 4, 1 O3 tbLoaderE AFEdH £ SH 2= S 7 O O|EH & Tiberoo| HA{ e =71 AUA|

= o

shapefileg T4 35t= .shp, .shx, .dbf Tt S0 A| .shx Lt 2 gisLoader 7 & 2| E|0f| A ol A St X| @=L}
Z, 0| oo sl &=l = shapefile § 2= 25 =4 ElC}. gisLoader0i| A ol 440] 7} B shapefileQ| shape
type= Null, Point, Polyline, Polygon, MultipointZ SH3 &l Ct. 0 2|2| shape typeO| shapefile LHOl| =& e

A2 gisLoader REE|E|= £3S HED 0f2 2 ST,

gisLoader7t ‘44 st .ctl It It dat THLO|CHHA EE mh 2t Of| O| B it

). CHEHEOl =S R 2 dds FA ettt A 22 MR ddE

AEE Lo WES =3[5tH OI_I_ tbLoaderE S O MO SN2 ZE AME & UA=AEH
2 |

A 2tolsioF ottt o & S0 7| =2 HIO| 20| EMotA| b= SEIEfH HOIHE A2 EHO|=S R
A

Ct= 2 gisLoaderOl| A 244 Bt ctl LA 2| Of K| O C.

LOAD DATA
INFILE "test_table.dat"
LOGFILE "test_table.log”
BADFILE "test _table.bad”
APPEND
INTO TABLE test_table
FIELDS TERMINATED BY *=,*
OPTIONALLY ENCLOSED BY ="
ESCAPED BY *"\\*
LINES TERMINATED BY "\n*
LOBFILE LOAD PARTIALLY DELIMITED BY *=;°*
GEOMETRY LOAD AS BLOB
(1D, FIPSSTCO, TRACT2000, BLOCK2000, STFID, geom OUTFILE)
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M E 0| =0| EAfotX| b= W M7t 7tset B0l =2 ThHs2 create table == Sall §J0[ 7ts
Ct.

create table test_table (ID number, FIPSSTCO number, TRACT2000 number,
BLOCK2000 number, STFID number, geom GEOMETRY);

aa

tbLoader2| XIM| 8t AL 2 "Tibero §E 2|E| QHYAM"E &t 15O}

ALEH

Ct=2 gisLoaderS| AtEH 0| CH St A HO|LC},
o ALEH

00

gisLoader <shapefil e name> <tabl e name> <idcol=newcol nane> <endian=bi g/little>
<multipolygon=Y| N>

e g

shapefile name O|0] &Xfst= .shp It el It 0| 55 HAIBHC,

table name ZBH2Z thLoaderS Sall HIO|E S HAH5HAH E HIO|E{H| 0] A9 HO[S Ol &
= GAletot

idcol dbf I+ 0| Ot shp It Q| record numberE 0| &35t W == ZEO O|ES
YAt d=fetH M2 A8 S ddstA| Z=r

endian M- &= Geometry typeO| M AHEE endian T 2 (big/little)E H Al SHCt.
M2kSHH off F M4 endian § 2 E AFS BHCL

multipolygon .shp T2 2| Polygon typeS =5 multipolygon type2 2 1 2+SHCY
Polygon type2 2 H2tst2{H N 2 M F otCt.

o Of Al

gisLoader test.shp test_table idcol=pk endian=little multipolygon=N
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J
.

=
=
(@)

A

ALL_GEOMETRY_COLUMNS &, 4

G

GEOMETRY ZUA| Etg], 1

GEOMETRY_COLUMNS_BASE E|0| &, 3

gisLoader, 59

R

REGISTER_GEOMETRY_COLUMNS ZZ{A| X, 6
REGISTER_SPATIAL_REF SYS ZA|X, 7

S

Spatial &, 4

ALL_GEOMETRY_COLUMNS, 4
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