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oreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. 1ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also

13
tg

Part 2.

T
Standards adopted by the technical committees are circulated to the_member bodies for
P
c

ights.

ke part in the work. In the field of information technology, ISO and [EC have established
chnical committee, ISO/IEC JTC 1.

ternational Standards are drafted in accordance with the rules given in the ISO/IEC Dire

he main task of technical committees is to prepare International Standards. Draft Intern

ublication as an International Standard requires approval by at least, 75 % of the member
hsting a vote.

ttention is drawn to the possibility that some of the elements 0f-this document may be the
patent rights. 1ISO and IEC shall not be held responsible for identifying any or all such
O/IEC 13249-3 was prepared by Joint Techni€al Committee ISO/IEC/JTC 1, Infon

chnology, Subcommittee SC 32, Data management services.

his second edition cancels and replaces the first edition (ISO/IEC 13249-3:1999), which ha
chnically revised.

O/IEC 13249 consists of the following parts, under the general title Information techno
atabase languages — SQL multitmédia and application packages:

- Part 1: Framework
- Part 2: Full-Text

- Part 3: Spatial

- Part 5:Still image

- Rart*6: Data mining

a joint

ctives,

ational
voting.
bodies

subject
patent

mation

5 been

ogy —

©

ISO/IEC 2003 - All rights reserved

Foreword ix


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

Introduction

The purpose of this International Standard is to define multimedia and application specific types and their
associated routines using the user-defined features in ISO/IEC 9075.

This document is based on the content of ISO/IEC International Standard Database Language (SQL).
The organization of this part of ISO/IEC 13249 is as follows:
1) Clause 1, "Scope", specifies the scope of this part of ISO/IEC 13249.

2) Clayse2"Normativereferences'identifies—additionat-standards-that-throughreference-inthisparto
ISO[IEC 13249, constitute provisions of this part of ISO/IEC 13249.

3) Cladise 3, "Definitions, notations, and conventions", defines the notations and conventions used.in
this Jpart of ISO/IEC 13249.

Cladise 4, "Concepts”, presents concepts used in the definition of this part of ISO/IEC 13249.
Cladise 5, "Geometry Types", defines the geometry supertype.
Cladise 6, "Point Types", defines primitive 0-dimensional geometry types.

)
)
)
7) Clayise 7, "Curve Types", defines primitive 1-dimensional geometry types.
) Clayse 8, "Surface Types", defines primitive 2-dimensional geometry types.
) Cladgise 9, "Geometry Collection Types", defines the geometry collection types.
)

Cladise 10, "Spatial Reference System Types", defines the user-defined type to manage spatial
refefence systems.

11) Clagse 11, "Angle and Direction Types", defines the angles*and direction types.

12) Cladise 12, "Support Routines", defines supporting functions and procedures used by this part of
ISOfIEC 13249.

13) Clagse 13, "SQL/MM Spatial Information Schema" defines the SQL/MM Spatial Information Schema.
14) Clajse 14, "SQL/MM Spatial Definition Schefia" defines the SQL/MM Spatial Definition Schema.
15) Cladse 15, "Status Codes", defines the SQLSTATE codes used in this part of ISO/IEC 13249.

16) Clagse 16, "Conformance", defines-the criteria for conformance to this part of ISO/IEC 13249.

17) Anngex A, "Implementation-defined elements”, is an informative Annex. It lists those features for which
the pody of this part of ISO/IEC 13249 states that the syntax or meaning or effect on the database is
partly or wholly implementation-defined, and describes the defining information that an implementer
shall provide in each case.

18) Anngx B, "Implementation-dependent elements”, is an informative Annex. It lists those features for
whig¢h the body.of this part of ISO/IEC 13249 states explicitly that the meaning or effect on the
datgbase is implementation-dependent.

19) Annex Cs¥Incompatibilities with ISO/IEC 13249-3:1999”, is an informative Annex. It lists
incgmpatibilities with the previous version of this part of ISO/IEC 13249-3.

20) AnnexD;*Geometry Type Hierarchy*;isa ormative Annex_ttvisuatty describe g imheritance
relationship between user-defined types in this part of ISO/IEC 13249.

21) Bibliography is the last informative Annex. It is a list of selective reading relating to this part of
ISO/IEC 13249.

In the text of this part of ISO/IEC 13249, Clauses begin a new odd-numbered page, and in Clause 5,
"Geometry Types", through Clause 11, "Angle and Direction Types", subclauses begin a new page. Any
resulting blank space is not significant.
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Information technology — Database languages —
SQL multimedia and application packages —
Part 3: Spatial

1 anpn
This part of ISO/IEC 13249:

) introduces the Spatial part of ISO/IEC 13249,
gives the references necessary for this part of ISO/IEC 13249,

a
b
c) defines notations and conventions specific to this part of ISO/IEC 13249,
d) defines concepts specific to this part of ISO/IEC 13249,

e) defines spatial user-defined types and their associated routines.

The spatial user-defined types defined in this part adhere to the following;

— A spatial user-defined type is generic to spatial data handling. It addresses the need to store, manage
and retrieve information based on aspects of spatial data suchias geometry, location, and topology.

—+ A spatial user-defined type does not redefine the database’ language SQL directly or in combingtion
with another spatial data type.

Implementations of this part of ISO/IEC 13249 may exist.in environments that also support geograph
information, decision support, data mining, and data*warehousing systems.

C

Agplication areas addressed by implementations-efthis part of ISO/IEC 13249 include, but are not
restricted to, automated mapping, desktop mapping, facilities management, geoengineering, graphi
multimedia, and resource management applications.

S'

7
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2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

21 ISO/IEC JTC 1 standards

IS A9-172002, Thformatior

)

application packages — Part 1: Framework

2.2 ISO standards

ISP/IEC 9075 (all parts), Information technology — Database languages — SQL
ISP 19107:2003, Geographic information — Spatial schema
ISP 19111:2003, Geographic information — Spatial referencing by coordinates

2.8 IEC standards

IEC 559:1989, Binary floating-point arithmetic for microprocessor systems

2.4 Other international standards

Open GIS Consortium, Inc., OpenGIS® Geography Markup-\anguage (GML), Revision 2.0, 2001-0p-20.
http://www.opengis.net/gml/01-029/GML2.html

THe W3C Consortium, Extensible Markup Language(XML) Version 1.0 (second edition), 2000-10-0p.
http://www.w3.0org/TR/REC-xml
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3 Terms and definitions, notations and conventions
3.1 Terms and definitions

311 Terms and definitions provided in ISO/IEC 13249-1:2002
This part of ISO/IEC 13249 makes use of all the terms and definitions given in ISO/IEC 13249-1.

3.1.2 Terms and definitions provided in this part of ISO/IEC 13249
For the purposes of this document, the following terms and definitions apply.

3.1.21
0-dimensional geometry
a geometry with a geometric dimension of 0 (zero)

3.1.2.2
1-£imensiona| geometry
a geometry with a geometric dimension of 1 (one)

3.1.2.3
2-dimensional geometry
a geometry with a geometric dimension of 2

3.1.24

angle

the inclination to each other of two intersecting lines (which may be measured by the arc of a circle
intercepted between the two lines forming the angle, the centér of the circle being the point of
intersection). The value of an angle can be expressed in dégrees, in degrees, minutes, and seconds, in
raglians, or in gradians

3.1.2.5

azyjmuth
a rlepresentation of a geographic heading that is‘given by a rotation measured clockwise either from| True
Ngrth (North azimuth) or True South (South azimuth), having a value greater than or equal to 0 (zerp) and
legs than 360 degrees (or 2pi radians, or 400 gradians).

3.1.2.6
b

ue
Sduth towards East or West. A bearing is specified with three parts: the prefix is either 'N' or 'S' for North
or[South; an angle in the range”of 0 (zero) to 90 degrees, 0 to pi/2 radians, or 0 to 100 gradians; and a
suffix of 'E' or 'W' for Eastier West. For example, a direction of Northeast is defined as the bearing N 45 E,
where 45 is in degrees."A bearing of S 30 E is 30 degrees measured counterclockwise from due South

the empty setif the curve is closed, otherwise the set containing the start and end points of the curve

3.1.2.8
bdundary of a point
theempty set

3.1.29
boundary of a surface
the set of curves that delineate the edge of the surface, including interior and exterior rings

3.1.2.10

clockwise

a sense of rotation followed by the hands of a conventional analog clock; or, equivalently, making a fist
with the left hand, raising the thumb and pointing it toward your face, the remaining fingers on the left
hand point in a clockwise direction around the thumb

©ISOI/IEC 2003 - All rights reserved Terms and definitions, notations and conventions 5
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3.1.2.11
closed curve
a curve such that its start point is equal to its end point

3.1.2.12

closure

a topological function to cause an open point-set to include its boundary making the point-set
topologically closed

3.1.213
counterclockwise
a sense of rotation that is opposite to clockwise

3.1.214
degree
a unit of measurement for angles such that there are 360 degrees in a circle

3.1.2.15
degrees| minutes, and seconds representation (of an angle)

a way of|[documenting the value of an angle comprised of a whole number of degrees, a whole number of
minutes {between 0 and 59), and a decimal number of seconds (greater than or equal t6’zefo and less
than 60))e.g., 180 00 00.0 for an angle of pi radians. For angles less than zero, only the degrees part is
negative| however the positive minutes and seconds values are interpreted as increasing the negative-
ness of the angle. An angle of —180 30 00.0 is less than —pi radians

3.1.2.16
dimensipn
geometric dimension

3.1.2.17
direction
the positfon of one place relative to another without reference'to the distance between them and usually
indicated as an angular distance, measured in degrees of arc) usually from the direction of True North or
South

3.1.2.18
distancqg between two geometries

the minimum of the distances between all pairs 0f'points composed of one point from each of the two
geometries

Iet g; and g, be two geometries,
dist(gs, g2) = Min ({ distance.betweenpandq|peg/rnqeg.})

3.1.2.19
distancqg between two points
the minimum of the lengths 6fall curves connecting two points

3.1.2.20
geometny
the shapp and geogtaphic location of a feature

3.1.2.21
GML

Geography«Markup Language as defined in OpenGIS® Geography Markup Language (GML), Revision
2.0

3.1.2.22

GML representation

an XML element that is valid against an XML element definition in the Geometry Schema (geometry.xsd)
as defined in OpenGIS® Geography Markup Language (GML), Revision 2.0

3.1.2.23
gradians
a unit of measurement for angles such that there are 400 gradians in a circle

6 Terms and definitions, notations and conventions © ISO/IEC 2003 - All rights reserved
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3.1.2.24
heading
a geographic direction that is measured as a rotation from some reference direction

3.1.2.25
intersection
two geometries intersect if their point set representations, a and b intersect: an b = &

3.1.2.26

linear ring

a linestring that is closed and simple

3.1.2.27

linestring

a ¢urve with linear interpolation between control points

3.1.2.28

mJInute

a Uinit of measurement for angles such that there are 60 minutes in a degree

3.1.2.29

meod 2 union rule

only elements that occur an odd number of times in a multiset are in the result set

NOQTE 1 For example, by applying the mod 2 union rule to the multiset: A = { $0;:20, 20, 30, 30, 30, 40, 40,
thg result is the set: R ={ 10, 30 }. In this example, R contains element 10 and 30:because these elements oc

an

3.

odd number of times in A. Element 20 and 40 are not in R because theyloecUr an even number of times in
.2.30

ndn-closed curve

a
3.1
Nd
an
3.1
pi

urve such that its start point is not equal to its end point

2.31
rth azimuth
azimuthal heading whose rotation is measured clockwise from True North

.2.32

a

al number mathematical constant thatwépresents the circumference of a circle with unit diamete

number is transcendental and cannot be tepresented exactly in any algebraic form, so the precision
implementation-defined

3.1.2.33

p
as
3.1

p
th

NG

3.1
ra

lygon
urface that uses linear,rings to define its boundary

.2.34
int set
representation.of a geometry as a finite set or infinite set of points

TE 2 Mathematical set intersection (M), set union (U) and set difference (—) operation work on point se

.2.35
Hians

40, 40},
cur
A.

r. This
is

a l||nit of measurement for angles such that there are 2pi radians in a circle

3.1.2.36
ring
a curve that is closed and simple

3.1.2.37
rotation

an

angle with a specific sense, which may be either clockwise or counterclockwise

3.1.2.38

se

cond

a unit of measurement for angles such that there are 60 seconds in a minute

© ISO/IEC 2003 - All rights reserved
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South azimuth
an azimuthal heading whose rotation is measured clockwise from True South

3.1.2.40

spatially equals
the test for spatially equals on geometry values has a similar definition as 'equals’ for mathematical sets

NOTE 3
sets, a an

NOTE 4

equivalents between two, possibly quite different, representations. The test may be limited to the resolution of the
spatial referenee aey-of-the-d rAplementation-defined ree-ray-be-provided-sueh

a charac

3.1.2.42
True No
a geogra

3.1.2.43
True So
a geogra

3.1.2.44

unit of npeasure

defined g
3.1.2.45
XML ele
an elemgq
313
This part
a) i
b) n

C) 9

If the point sets of two geometry values are equal, then the geometries are spatially equal. Two point
d b, are equal if: (@a— b) U (b — a) = <.

Since an infinite set of points cannot be tested, the internal representation of equal shall test for

ato A ala atatio alara o a

ally closed
eristic of a geometry type that every value includes its own boundary

th
phic reference direction towards the Earth's geographic North pole

Lith
phic reference direction towards the Earth's geographic South pole

uantity in which dimensioned parameters are expressed

ment

nt as defined by Extensible Markup Language (XML) Version 1.0 (second edition)
Terms and definitions taken from ISO/IEC-9075 (all parts)

of ISO/IEC 13249 makes use of the folléwing terms defined in ISO/IEC 9075 (all parts):
mmediately contained

naximal supertype

ubtype family
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314 Terms and definitions taken from ISO 19107:2003
This part of ISO/IEC 13249 makes use of the following terms defined in ISO 19107:2003.
a) boundary
b) buffer
c) computational topology
d) connected

e) convex hull of a geometric object

f) coordinate
g) coordinate dimension
h) coordinate system

i) coordinate reference system

j) curve

)
)
k) end point
I) exterior

I) geometric complex
m) geometric dimension
n) geometric object

0) geometric primitive
p) homomorphism
q) interior
r) isomorphism
s) point
t) start point

)

u) surface

3.1.5 Terms and definitions taken from ISO 19111:2003

This part of ISO/IEC 13249 makes use of the following terms defined in ISO 19111:2003.
a) datum

b) ellipsoid

c) flattening

d) geodetic coordinate system, ellipsoidal coordinate system

e) meridian

) prime meridian, zero meridian
g) projected coordinate system
h) semi-major axis

i) semi-minor axis
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3.2 Notations

3.21 Notations provided in ISO/IEC

13249-1:2002

The notations used in this part of ISO/IEC 13249 are defined in ISO/IEC 13249-1:2002.

3.2.2 Notations provided in this part of ISO/IEC 13249
This part of ISO/IEC 13249 uses the prefix 'ST_' for user-defined type, attribute and SQL-invoked routine

names.

This part of ISO/IEC 13249 uses the prefix 'ST Private' for names of certain attributes. The use of

'ST_Privfite' indicates that the attribute is not for public use.

This part|of ISO/IEC 13249 uses the symbols in Table 1 — Symbols.
Table 1 — Symbols
Symbols Meaning
%) empty set
N Intersection
V) Union
— Difference
€ is a member of
is not a member of
c is a proper subset of
c is a subset of
o if and-only if
= Implies
v for all
{x]..} set of all x such that ...
A And
v Or
- Not
3.3 Conventions
The conyentions used in this part of ISO/IEC 13249 are defined in ISO/IEC 13249-1:2002.

10 Terms and definitions, notations and conventions
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4 Concepts

4.1 Geometry Types

The following geometry types are defined: ST_Geometry, ST_Point, ST_Curve, ST_LineString,
ST_CircularString, ST_CompoundCurve, ST_Surface, ST_CurvePolygon, ST_Polygon,
ST_GeomCollection, ST_MultiPoint, ST_MultiCurve, ST_MultiLineString, ST_MultiSurface, and
ST_MultiPolygon. ST_Geometry and its subtype family constitute the geometry type hierarchy, which is
visually described in Annex D, "Geometry Type Hierarchy".

ST_Geometry, ST_Curve, and ST_Surface are not instantiable types. No constructor functions are
defined forthese types.

ST_Point, ST_LineString, ST_CircularString, ST_CompoundCurve, ST_CurvePolygon, ST_Pgalygor],
ST_GeomCollection, ST_MultiPoint, ST_MultiCurve, ST_MultiLineString, ST_MultiSurface, and
ST_MultiPolygon are instantiable and have constructor functions.

Arly geometry type can be used as the type for a column. Declaring a column to be of‘aparticular type
implies that any value of the type or of any of its subtypes can be stored in the column.

The ST_Geometry type is the maximal supertype of the geometry type hierarchy. The ST_Geometify type
is pot instantiable. The instantiable subtypes of the ST_Geometry type are 0-dimensional geometry, 1-
ensional geometry, and 2-dimensional geometry types that existimtwo-dimensional coordinate gpace

NQTE 5 A future edition of this part of ISO/IEC 13249 may deal with h-dimensional coordinate space (R") where n
is greater than 2.

Alllinstantiable types are defined so that all values are topelogically closed (all ST_Geometry valueg
inglude their boundary).

Allllocations in a geometry value are in the same_spatial reference system.

In gll routines, the geometric calculations are dorie in the spatial reference system of the first
ST_Geometry value in the parameter list. [fa routine returns an ST_Geometry value, then that valje is in
the spatial reference system of the first ST> Geometry value in the parameter list. Similarly, if the roptine
reIgrns a measurement value such as(length or area, then those values are returned in the spatial
reference system of the first ST_Geometry value in the parameter list.

Arl implementation may define-additional subtypes in the hierarchy that are outside the scope of thig part
of ISO/IEC 13249. An implementation shall preserve the subtype relationships between geometry types.
Giyen two types A and B where B is an immediate subtype of A, an implementation may introduce
anpther type T between\types A and B.

4.1.1.1 Methods on.ST_Geometry

1) ST_Dimension: returns the dimension of an ST_Geometry value. The dimension of an ST_Gegmetry
value isless than or equal to the coordinate dimension.

2) ST,CoordDim: returns the coordinate dimension of an ST_Geometry value. The coordinate
dimension shall be the same as the coordinate dimension of the spatial reference system for th
ST Geometry value. T

3) ST_GeometryType: returns the type of the ST_Geometry value as a CHARACTER VARYING value.
4) ST_SRID: observes and mutates the spatial reference system identifier of an ST_Geometry value.
5) ST_Transform: returns the ST_Geometry value in the specified spatial reference system.

6) ST_IsEmpty: tests if an ST_Geometry value corresponds to the empty set.

7) ST_IsSimple: tests if an ST_Geometry value has no anomalous geometric point, such as self
intersection or self tangency. Subtypes of ST_Geometry will define the specific conditions that cause
a value to be classified as simple.

8) ST_lsValid: tests if an ST_Geometry value is well formed.

© ISO/IEC 2003 - All rights reserved Concepts 11
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9) ST_Boundary: returns the boundary of an ST_Geometry value.
10) ST_Envelope: returns the bounding rectangle of an ST_Geometry value.
11) ST_ConvexHull: returns the convex hull of an ST_Geometry value.
12)

ST_Buffer: returns the ST_Geometry value that represents all points whose distance from any point
of an ST_Geometry value is less than or equal to a specified distance.

13) ST_lIntersection: returns the ST_Geometry value that represents the point set intersection of two
ST_Geometry values.

Given two geometries a and b, ST_Intersection is defined as:

OT Lot UV A AT 1 eal R
J I_IIILUI\JU\.’LIUII\U} \JIUOUIU\U LI U,
14) ST_Wnion: returns the ST_Geometry value that represents the point set union of two ST_Geometry.
valugs.

.ST_Union(b) < Closure(a U b)

_Difference: returns the ST_Geometry value that represents the point set difference of two
_Geometry values.

Givep two geometries a and b, ST_Difference is defined as:
.ST_Difference(b) < Closure(a — b)

16) ST_$ymbDifference: returns the ST_Geometry value that representsithé point set symmetric
diffetence of two ST_Geometry values.

Givep two geometries a and b, ST_SymbDifference is defined<as;

.ST_SymbDifference(b) < Closure(a — b) U Closure(b >— a) <
.ST_Difference(b).ST_Union(b.ST_Difference(a))

istance: returns the distance between two geométries.

18) ST_WKTToSQL: returns the ST_Geometry valug for the specified well-known text representation.
19) ST_AsText: returns the well-known text representation for the specified ST_Geometry value.
20) ST_WKBToSQL: returns the ST_Geomeétry value for the specified well-known binary representation.
21) ST_AsBinary: returns the well-known,binary representation for the specified ST_Geometry value.
22) ST_GMLToSQL: returns the ST.Geometry value for the specified GML representation.
23) ST_MAsGML: returns the GMU.representation for the specified ST_Geometry value.
4.1.1.2 Functions on ST .Geometry

1) ST_GeomFromTextireturns an ST_Geometry value, which is transformed from a CHARACTER

OBJECT (¢hat represents the well-known binary representation of an ST_Geometry.

3) ST_GeomFromGML: transforms a CHARACTER LARGE OBJECT containing a GML representation
to an ST_Geometry value.

4.1.1.3 Ordering on ST_Geometry
1) ST_OrderingEquals: is the equals only ordering definition for the ST_Geometry type.
4.1.1.4 SQL Transforms on ST_Geometry

1) ST_WellKnownText: is the SQL Transform group that transforms an ST_Geometry value to and from
a CHARACTER LARGE OBJECT value.

2) ST_WellKnownBinary: is the SQL Transform group that transforms an ST_Geometry value to and
from a BINARY LARGE OBJECT value.
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3) ST_GML: is the SQL Transform group that transforms an ST_Geometry value to and from a GML

representation in a CHARACTER LARGE OBJECT value.
4.1.1.5 Empty Casts on ST_Geometry
1) Cast from an empty set of type ST_Geometry to an ST_Point value.
2) Cast from an empty set of type ST_Geometry to an ST_LineString value.
3) Cast from an empty set of type ST_Geometry to an ST_CircularString value.
4) Cast from an empty set of type ST_Geometry to an ST_CompoundCurve value.

5) Cast from an empty set of type ST_Geometry to an ST_CurvePolygon value.

Cast from an empty set of type ST_Geometry to an ST_Polygon value.

Cast from an empty set of type ST_Geometry to an ST_GeomCollection value.
Cast from an empty set of type ST_Geometry to an ST_MultiPoint value.

Cast from an empty set of type ST_Geometry to an ST_MuitiCurve value.
Cast from an empty set of type ST_Geometry to an ST_MultiLineString value:
Cast from an empty set of type ST_Geometry to an ST_MultiSurface value.
Cast from an empty set of type ST_Geometry to an ST_MultiPolygon.value.

Spatial Relationships using ST_Geometry

spatial relationships are methods that are used to test for theiexistence of a specified topologic
spptial relationship between two ST_Geometry values. The basic’approach to comparing two
ST_Geometry values is to make pair-wise tests of the intersections between the interiors, boundarie

s and

exferiors of the two ST_Geometry values and to classify the felationship between the two ST_Geometry

values based on the entries in the resulting intersection.matrix.

concepts of interior, boundary and exterior are.well defined in general topology. These concep
bel applied in defining spatial relationships betweefr2-dimensional geometry values in two-dimensio
coprdinate space (R?). In order to apply the cencepts of interior, boundary and exterior to 0-dimens
gepmetry and 1-dimensional geometry valugs in R?, a combinatorial topology approach is applied. |
roach is based on the accepted definitions of the boundaries, interiors and exteriors for simplicig

boundary of an ST_Geometry'value is a set of ST_Geometry values of the next lower dimensio
boundary of an ST_Pointvalue or an ST_MultiPoint value is the empty set. The boundary of a

lication pf\the mod 2 union rule.

domain of ST_Geometry values considered consists of those values that are topologically close
interior of an ST_Geometry value consists of those points that are left when the boundary point

s can
hal
onal
I'his

non-

rein

et of

d.
5 are

removed. The exterior of an ST_Geometry value consists of points not in the interior or boundary.

4.1.2.1 The Dimensionally Extended 9 Intersection Model

Given an ST_Geometry value g, let Interior(g), Boundary(g) and Exterior(g) represent the interior,
boundary and exterior of g, respectively. The intersection of any two of Interior(g), Boundary(g) and
Exterior(g) can result in a set of ST_Geometry values, x, of mixed dimension. For example, the
intersection of the boundaries of two ST_Polygon values may consist of an ST_Point value and an

ST_LineString value. Let x.ST_Dimension() return the maximum dimension (-1, 0, 1, or 2) of x, with a

value of -1 corresponding to the dimension of the empty set (). A dimensionally extended nine
intersection matrix (DE-9IM) is specified in Table 2 — DE-9IM.
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Table 2 — DE-9IM

Interior

Boundary

Exterior

Interior (Interior(a) M Interior(b)).

ST_Dimension()

Boundary | (Boundary(a) M Interior(b)).

ST_Dimension()

Exterior (Exterior(a) m Interior(b)).

ST_Dimension()

(Interior(a) N Boundary(b)).
ST_Dimension()

(Boundary(a) n Boundary(b)).
ST_Dimension()

(Exterior(a) n Boundary(b)).
ST_Dimension()

(Interior(a) n Exterior(b)).
ST_Dimension()

(Boundary(a) n Exterior(b)).
ST_Dimension()

(Exterior(a) N Exterior(b)).
ST_Dimension()

For topo
boundary
these se
the dime
(which a

In most ¢
two ST_
ST_Poly
comparir]
drawn frg

A spatial
matrix re
relations
represen

The pattérn matrix consists of a set of 9 pattern-values, one for each cell in the matrix. Let p be a pattern

value. The possible values of pare { T, F, 0, 1, 2, * } and their meanings for any cell where x is the
intersectjon set for the cell are:
Case:

a) if p=T, then x.ST_Dimension() € {0, 1, 2 },ni.e. x #J

b) if p = F, then x.ST_Dimension() = -1, i.exX= &

c) if p =0, then x.ST_Dimension() = 0.(Zero)

d) if p =1, then x.ST_Dimension()~==1 (one)

e) if p = 2, then x.ST_Dimension() = 2

The patte¢rn matrix can be represented as a <character string literal> with cardinality 9 representing the

DE-9IM i
definition
41.2.2 (G

The ST _|
tested ar

s. For example, to compute if the interiors of two ST_Polygon values intersect and to ascertain
hsion of this intersection, it is not necessary to explicitly represent the interior of the two polygons

Seometry values. For example, in the case of comparing an ST_LineString value with an
pon: the only possible values for the Interior-Interior cell are drawn from { -1, 1\}.<In the case of

presenting the set of acceptable values for the DE-9IM for the two-geometries. If the spatial
nip between the two ST_Geometry values corresponds to one of the acceptable values as
ted by the pattern matrix, then the predicate returns 1 (one). Otherwise, 0 (zero).

if p = *, then x.ST_Dimebnsion() € {-1, 0, 1, 2}, i.e. any value

4 e ol Aot o aatel B HaC dinmaancian-af-th H=X PN ion +h H=X PP
ygricany CrosSCU TP O T g UM TNT S CUTT POt Ty U e U o TTSTOUT OT e e T ST OO UT aiC T tCTTOT,

and exterior sets does not have as a prerequisite the explicit computation and representation’of

e topologically open sets) as separate ST_Geometry values.

ases the dimension of the intersection value at a cell is highly constrained given the.type of the

g an ST_Polygon with an ST_Polygon, the only possible values for the Interior-Interior cell are
m {-1, 2 }. In such cases, no work beyond detecting the intersection is‘tequired.

relationship predicate can be formulated on ST_Geometry values thaf)takes as input a pattern

h row major order—~See Subclause 5.2, "<token> and <separator>" in ISO/IEC 9075-2 for the
of <charactersstring literal>.

ommon Spatial Relationships based on the DE-9IM

Relate method based on the pattern matrix enables a large number of spatial relationships to be
dfine=tuned to the particular relationship being tested. However it is a low level building block

and doeq

not have a corresponding natural language equivalent. For this reason, commonly used spatial

relationships have been specified: ST_Disjoint, ST_Intersects, ST_Touches, ST_Crosses, ST_Within,

ST_Contains and ST_Overlaps. These spatial relationships have the following properties:
1) They are mutually exclusive.

2) They provide a complete covering of all topological cases.

3) They apply to spatial relationships between two geometries of either the same or different dimension.

4) Each predicate can be expressed in terms of a corresponding set of DE-9IM patterns.

14 Concepts
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5) Any realizable DE-9IM can be expressed as a Boolean expression over the 7 predicates, given the
ST_Boundary method on the ST_Geometry type and the ST_StartPoint() and ST_EndPoint() method
on the ST_Curve type.

4.1.2.3 Spatial Methods using ST_Geometry
1) ST_Equals: tests if an ST_Geometry value is spatially equal to another ST_Geometry value.
Given two geometries a and b, ST_Equals is defined as:

a.ST_Equals(b) &

(@a—bub—a)=0 <

a.ST_SymbDifference(b).ST_IsEmpty()
2) ST_Relate: tests if an ST_Geometry value is spatially related to another ST_Geometry value-by

testing for intersections between the interior, boundary and exterior of the two ST_Geometry\values
as specified by the intersection matrix.

3) ST_Disjoint: tests if an ST_Geometry value is spatially disjoint from another ST_Geometry valug.
Given two geometries a and b, ST_Disjoint is defined as:

a.ST_Disjoint(b) <
anb=9g
Expressed in terms of the DE-9IM:

a.ST_Disjoint(b) <

(Interior(a) m Interior(b) = &) A
(Interior(a) » Boundary(b) = ) A
(Boundary(a) n Interior(b) = &) A
(Boundary(a) n Boundary(b) = &) <

a.ST_Relate(b, 'FF*FF****")

4) ST_Intersects: tests if an ST_Geometry value spatially intersects another ST_Geometry value:
Given two geometries a and b, ST_Intersects s’ defined as:

a.ST_Intersects(b) <
Case a.ST_Disjoint(b) when 0 then! when 1 then 0 else NULL end

5) ST_Touches: tests if an ST_Geaometry value spatially touches another ST_Geometry value.
Given two geometries a and b,'ST_Touches is defined as:
Case:
a) If a.ST_Dimensjon() = 0 (zero) and b.ST_Dimension() = 0 (zero), then the null value
b) Otherwise, a.ST Touches(b) < (Interior(a) N Interior(b) = D) A (@ N b) = T
Expressed in‘terms of the DE-9IM:
Case:
a) Ifa:ST_Dimension() = 0 (zero) and b.ST_Dimension() = 0 (zero), then the null value
b) Otherwise:

a.ST_Touches(h) =
(Interior(a) N Interior(b) = D) A
((Boundary(a) n Interior(b) = &) v
(Interior(a) » Boundary(b) # &) v
(Boundary(a) N Boundary(b) # &)) <
Case a.ST_Relate(b, 'FT*******') = 1 OR
a.ST_Relate(b, 'F**T*****") =1 OR
a.ST_Relate(b, 'F***T****') = 1 when TRUE then 1 when FALSE then 0 else NULL end
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6) ST_Crosses: tests if an ST_Geometry value spatially crosses another ST_Geometry value.
Given two geometries a and b, ST_Crosses is defined as:
Case:
a) If a.ST_Dimension() = 2 or b.ST_Dimension() = 0 (zero), then the null value
b) Otherwise:

a.ST_Crosses(b) <
((Interior(a) N Interior(b)).ST_Dimension() <
max(Interior(a).ST_Dimension(), Interior(b).ST_Dimension())) A(@an b= a)A(@an b =Db)

Exprgssedrmtermsof the DE=Stivt:

Cass:

a) If a.ST_Dimension() = 2 or b.ST_Dimension() = 0 (zero), then the null value

b) If (a.ST_Dimension() = 0 (zero) and b.ST_Dimension() = 1 (one)) or
(a.ST_Dimension() = 0 (zero) and b.ST_Dimension() = 2) or
(a.ST_Dimension() = 1 (one) and b.ST_Dimension() = 2), then:

a.ST_Crosses(b) <
(Interior(a) N Interior(b) = &) A (Interior(a) N Exterior(b) # &) <
a.ST_Relate(b, "T*T******")

c) If a.ST_Dimension() = 1 (one) and b.ST_Dimension() = 1 (one), then;

a.ST_Crosses(b) <
(Interior(a) M Interior(b)).ST_Dimension() = 0 (zero) <
a.ST_Relate(b, '0********)

7) ST_\Vithin: tests if an ST_Geometry value is spatially within another ST_Geometry value.
Givep two geometries a and b, ST_Within is defined as:

4.ST_Within(b) < (a n b = a) A (Interior(a) ~Exterior(b) = &)

Exprgssed in terms of the DE-9IM:

§.ST_Within(b) <
Interior(a) N Interior(b) = &) A

(Interior(a) N Exterior(b) = &)A (Boundary(a) n Exterior(b) = &) <
4.ST_Relate(b, "T*F**F***")

8) ST_Contains: tests if an ST, Geometry value spatially contains another ST_Geometry value.
Givep two geometries a@nd b, ST_Contains is defined as:

4.ST_Contains(b)«> b.ST_Within(a)

9) ST_Overlaps: tests'if an ST_Geometry value spatially overlaps another ST_Geometry value.
Givep two geometries a and b, ST_Overlaps is defined as:

Caseg:

a) | (a QT_nimnncinn() =0 (7arn) and-b QT_nimnneinn() =0 (7arn)) or
(a.ST_Dimension() = 1 (one) and b.ST_Dimension() = 1 (one)) or
(a.ST_Dimension() = 2 and b.ST_Dimension() = 2), then:

a.ST_Overlaps(b) &
(Interior(a).ST_Dimension() = Interior(b).ST_Dimension() =
(Interior(a) N Interior(b)).ST_Dimension()) n(@anb=a)A(@n b=#b)

b) Otherwise, the null value
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Expressed in terms of the DE-9IM:
Case:

a) If (a.ST_Dimension() = 0 (zero) and b.ST_Dimension() = 0 (zero)) or
(a.ST_Dimension() = 2 and b.ST_Dimension() = 2), then:

a.ST_Overlaps(b) <

(Interior(a) N Interior(b) = &) A
(Interior(a) N Exterior(b) = &) A
(Exterior(a) N Interior(b) # J) <

a.ST_Relate(b, T*T***T**")

byt z-STDimensiont—=tomeamdb-ST_Dimernsiomt )=t~ (orme); them

a.ST_Overlaps(b) <
((Interior(a) M Interior(b)).ST_Dimension() = 1 (one)) A

(Interior(a) m Exterior(b) = &) A (Exterior(a) N Interior(b) # &) <
a.ST_Relate(b, "1*T***T**')

c) Otherwise, the null value

1.3 ST_Point

e ST_Point type is a subtype of ST_Geometry. The ST_Point type is ifistantiable. An ST_Point
h 0-dimensional geometry and represents a single location in two-ditnénsional coordinate space
ST_Point has an x coordinate value and a y coordinate value. The)boundary of an ST_Point val
b empty set. ST_Point values are simple.

.1.3.1 Methods on ST_Point

ST_Point: returns an ST_Point value constructed fromeither:
a) the well-known text representation or the well-known binary representation of an ST_Point

b) the specified coordinate values.

2) ST_X: observes and mutates the x coordinate value of an ST_Point value.
3) ST_Y: observes and mutates the y codrdinate value of an ST_Point value.
6) ST_ExplicitPoint: returns the coordinate values as a DOUBLE PRECISION ARRAY value.

1.3.2 Functions on ST_Point

ST_PointFromText: returns;an ST_Point value, which is transformed from a CHARACTER LAR
OBJECT that represents the well-known text representation of an ST_Point.

ST_PointFromWKB:teturns an ST_Point value, which is transformed from a BINARY LARGE
OBJECT that represents the well-known binary representation of an ST_Point.

ST_PointFremGML: transforms a CHARACTER LARGE OBJECT containing a GML represents
to an ST_®oint value.

4 ST_Curve
e.ST, Curve type is a subtype of ST_Geometry. The ST_ Curve type is not instantiable. An ST_|

alue
R?).
Le is

alue;

tion

Curve

va
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specifies the form of the interpolation between points.

e

Topologically, an ST_Curve value is a 1-dimensional geometry that is the homomorphic image of a real,
closed interval. An ST_Curve value is not simple if any interior point has the same location as another
interior point or a point on the boundary.

An ST_Curve value is closed if its start point is equal to its end point. The boundary of a closed
ST_Curve value is the empty set. An ST_Curve value that is simple and closed is called a ring. The
boundary of a non-closed ST_Curve value consists of its start point and its end point. An ST_Curve
value is defined to be topologically closed.
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4.1.4.1 Methods on ST_Curve
1) ST_Length: returns the length of an ST_Curve value.
2) ST_StartPoint: returns the ST_Point value that is the start point of an ST_Curve value.
3) ST_EndPoint: returns the ST_Point value that is the end point of an ST_Curve value.

)
)
4) ST_IsClosed: tests if an ST_Curve value is closed.
5) ST_IsRing: tests if an ST_Curve value is a ring.

)

6) ST_CurveToLine: returns the ST_LineString value approximating the ST_Curve value.

4.1.5
The ST_|ineString type is a subtype of ST_Curve. The ST_LineString type is instantiable. An

ethods on ST_LineString

1) ST_lineString: returns an ST_LineString value constructed from either:
a) the well-known text representation or the well-known binary representation‘of'an ST_LineString
alue;
b) the specified ST_Point values.
2) ST_IPoints: observes and mutates the ST_Point collection in the STXLineString value.
3) ST_INumPoints: returns the cardinality of the ST_Point collection/in the ST_LineString value.

_PointN: returns the specified element in the ST_Point collection in the ST_LineString value.

anS _LineString value.

4.1.6

The ST_[ircularString type is @-subtype of ST_Curve. The ST_CircularString type is instantiable. An
ST_CircylarString value has\circular interpolation between ST_Point values. This subtype of ST_Curve
consists pf one or more circular arc segments connected end to end. The first three points define the first
segment| The first pointiis the start point of the arc. The second point is any intermediate point on the
arc otherlthan the start-or end point. The third point is the end point of the arc. Subsequent segments
are defined by their intermediate and end points only, as the start point is implicitly defined as the
previous|segment’s end point. In the special case where a segment is a complete circle, that is, the start
and end points-are coincident, then the intermediate point shall be the midpoint of the segment.

ST_CircularString

the segment. Let CHORD?2 be the line connecting the intermediate point with the end point of this arc
segment. The center of the circular arc segment is located at the intersection of the perpendicular
bisectors of CHORD1 and CHORD?2. In the case where the segment is a circle, then the center is located
instead at the midpoint of the line connecting the start point with the intermediate point.

Let distance R be the radius of the circular arc segment, equal to the distance from the center of the
circular arc segment to the start, intermediate, or end points.

The circular arc segment is the locus of points a distance R from the center of the arc, beginning at the
start point and ending at the end point of the circular arc segment.
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If the start, intermediate, and end points of an arc segment are collinear, then the resultant arc segment
degenerates to a straight line for which center and radius are not defined. In this case, the circular arc
segment is the locus of points defined by the straight line connecting the start and end points.

An ST_CircularString value with exactly three points is a circular arc. A circular ring is an
ST_CircularString value that is both closed and simple.

4.1.6.1 Methods on ST_CircularString
1) ST_CircularString: returns an ST_CircularString value constructed from either:

a) the well-known text representation or the well-known binary representation of an
ST_CircularString value;

g b W N

4.1

Th
Th

b) the specified ST_Point values.
ST_Points: observes and mutates the ST_Point collection in the ST_CircularString value.
ST_NumPoints: returns the cardinality of the ST_Point collection in the ST_CircularString/value
ST_PointN: returns the specified element in the ST_Point collection in the ST_CircularString va

ST_MidPointRep: returns the array of points which identify an ST_CircularString value including
mid, and end points for each curve segment.

1.6.2 Functions on ST_CircularString

ST_CircularFromTxt: returns an ST_CircularString value, which is transformed from a CHARAG
LARGE OBJECT that represents the well-known text representation-of an ST_CircularString.

ST_CircularFromWKB: returns an ST_CircularString value, which is transformed from a BINAR
LARGE OBJECT that represents the well-known binary representation of an ST_CircularString.
7 ST_CompoundCurve

e ST_CompoundCurve type is a subtype of ST_Curve. The ST_CompoundCurve type is instanti
e general notion of a compound curve is a sequence of contiguous curves such that adjacent cur|

ar¢ joined at their end points. The end point of each curve shall be equal to the start point of the ne|

cu
4.
1

Fve in the list.
.7.1 Methods on ST_CompoundCurveé
ST_CompoundCurve: returns an 87_CompoundCurve value constructed from either:

a) the well-known text representation or the well-known binary representation of an
ST_CompoundCurvevalug;

b) the specified ST_Curve values.

ST_Curves: obsepves and mutates the ST_Curve collection in the ST_CompoundCurve value.

3) ST_NumCurves:_returns the cardinality of the ST_Curve collection in the ST_CompoundCurve

ST_CurveN:returns the specified element in the ST_Curve collection in the ST_CompoundCury
value.

.1.7.2 Functions on ST_CompoundCurve

start,

TER

able.
ves
it

alue.

ST,CompoundFromTxt: returns an ST_CompoundCurve value, which is transformed from a

OLIADR
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ST_CompoundCurve.

2) ST_CompoundFromWKB: returns an ST_CompoundCurve value, which is transformed from a

BINARY LARGE OBJECT that represents the well-known binary representation of an
ST_CompoundCurve.
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41.8 ST_Surface

The ST_Surface type is a subtype of ST_Geometry. The ST_Surface type is not instantiable. An
ST_Surface value is a 2-dimensional geometry defined as a simple surface consisting of a single patch
whose boundary is specified by one exterior ring and zero or more interior rings. Simple surfaces in
three-dimensional coordinate space are isomorphic to planar surfaces. Polyhedral surfaces are formed
by stitching together simple surfaces along their boundaries, Polyhedral surfaces in three-dimensional
coordinate space may not be planar.

The boundary of a simple surface is the set of closed curves corresponding to its exterior and interior
rings.

4.1.8.1 Methods on ST_Surface

1) ST_Awrea: returns the area of an ST_Surface value.

) ST_FPerimeter: returns the length of the perimeter of an ST_Surface value.
3) ST_Centroid: returns the ST_Point value that is the mathematical centroid of the ST_Surfac¢ealue.
)

ST_RPointOnSurface: returns the ST_Point value that is guaranteed to be on the ST_Sutfaee value.

41.9 ST_CurvePolygon

The ST_[LurvePolygon type is a subtype of ST_Surface. The ST_CurvePolygon type'is instantiable. An
ST_CurvePolygon value is a planar surface, defined by one exterior boundary and-zero or more interior
boundaries. Each interior boundary defines a hole in the ST_CurvePolygon Value.

Polygon values are topologically closed. The boundary of an ST."CurvePolygon consists of an

Polygon values are simple.

ethods on ST_CurvePolygon
_CurvePolygon: returns an ST_CurvePolygon value constructed from either:

e well-known text representation orthe well-known binary representation of an
T_CurvePolygon value;

e specified ST_Curve values:
_ExteriorRing: observes and mutates the exterior ring of an ST_CurvePolygon value.
_InteriorRings: obseryes.and mutates the collection of interior rings of an ST_CurvePolygon value.

_NumlinteriorRing: refurns the cardinality of the collection of interior rings of an ST_CurvePolygon

_InteriorRingN: returns the specified element in the collection of interior rings of an
_CurveRolygon value.

6) ST_
41.9.2

1) ST_CPolyFromText: returns an ST_CurvePolygon value, which is transformed from a CHARACTER
LARGE OBJECT that represents the well-known text representation of an ST_CurvePolygon.

urvePolyToPoly: returns an ST_Polygon value approximating the ST_CurvePolygon value.

Dal
rUIysUII

2) ST_CPolyFromWKB: returns an ST_CurvePolygon value, which is transformed from a BINARY
LARGE OBJECT that represents the well-known binary representation of an ST_CurvePolygon.

4110 ST_Polygon

The ST_Polygon type is a subtype of ST_CurvePolygon whose boundary is defined by linear rings. The
ST_Polygon type is instantiable.
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4.1.10.1 Methods on ST_Polygon
1) ST_Polygon: returns an ST_Polygon value constructed from either:

a) the well-known text representation or the well-known binary representation of an ST_Polygon
value;

b) the specified ST_LineString values.
4.1.10.2 Functions on ST_Polygon

1) ST_PolyFromText: returns an ST_Polygon value, which is transformed from a CHARACTER LARGE
OBJECT that represents the well-known text representation of an ST_Polygon.

OBJECT that repre.sents the well-known binary representation of an ST_Polygon.
3) ST_PolyFromGML: transforms a CHARACTER LARGE OBJECT containing a GML representation to
an ST_Polygon value.

4) ST_BdPolyFromText: returns an ST_Polygon value, which is built from a well-known text
representation of an ST_MultiLineString.

5) ST_BdPolyFromWKB: returns an ST_Polygon value, which is built from a well-known binary
representation of an ST_MultiLineString.
4111 ST_GeomCollection

The ST_GeomCollection type is a subtype of ST_Geometry. The SF_GeomCollection type is
ingtantiable. An ST_GeomCollection is a collection of zero or mare ST_Geometry values.

Allthe elements in an ST_GeomCollection are in the same spatial reference system. This is also the
spptial reference system for the ST_GeomCollection value,

THe ST_GeomCollection type places no other constraints on its elements. Subtypes of
ST_GeomCollection may restrict membership based<on dimension or place other constraints on the
degree of spatial overlap between elements.

4.1.11.1 Methods on ST_GeomCollection
1) ST_GeomCollection: returns an ST_GeomCollection value constructed from either:

a) the well-known text representation or the well-known binary representation of an
ST_GeomCollection value;

b) the specified ST_Geometry values.
2) ST_Geometries: observes and mutates the ST_Geometry collection in the ST_GeomCollection |value.

3) ST_NumGeometriesxreturns the cardinality of the ST_Geometry collection in the ST_GeomCollection
value.

4) ST_GeometryN: returns the specified element in the ST_Geometry collection in the
ST_GeomEollection value.

4.1.11.2 Eunctions on ST_GeomCollection

1) ST GeomCollFromTxt: returns an ST_GeomCollection value, which is transformed from a
CHARACTER LARGE OBJECT that represents the well-known text representation of an
ST_GeomCollection.

2) ST_GeomCollFromWKB: returns an ST_GeomCollection value, which is transformed from a BINARY
LARGE OBJECT that represents the well-known binary representation of an ST_GeomCollection.

3) ST_GeomCollFromGML: transforms a CHARACTER LARGE OBJECT containing a GML
representation to an ST_GeomCollection value.
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4112 ST_MultiPoint

The ST_MultiPoint type is a subtype of ST_GeomCollection. The ST_MultiPoint type is instantiable. An
ST_MultiPoint value is a 0-dimensional geometry collection. The elements of an ST_MultiPoint value are
restricted to ST_Point values. The ST_Point values are not connected or ordered. An ST_MultiPoint
value is simple if and only if no two ST_Point values in the ST_MultiPoint value are equal. The boundary
of an ST_MultiPoint is the empty set.

4.1.12.1 Methods on ST_MultiPoint
1) ST_MultiPoint returns an ST_MultiPoint value constructed from either:

a) the well-known text representation or the well-known binary representation of an ST_MultiPoint

value-:
3

b) the specified ST_Point values.
4.1.12.2 Functions on ST_MultiPoint

1) ST_MPointFromText: returns an ST_MultiPoint value, which is transformed from a CHARACTER
LARGE OBJECT that represents the well-known text representation of an ST_MultiPoint,

PointFromWKB: returns an ST_MultiPoint value, which is transformed from a‘BINARY LARGE
OBJECT that represents the well-known binary representation of an ST_MultiPaint.

PointFromGML: transforms a CHARACTER LARGE OBJECT containifig,a GML representation
to arl ST_MultiPoint value.

4.1.13 | ST_MultiCurve

The ST_MultiCurve type is a subtype of ST_GeomCollection. The ST_MultiCurve type may be
instantiable. An ST_MultiCurve is a 1-dimensional geometry collection. The elements of an
ST_MultiCurve value are restricted to ST_Curve values.

An ST_MultiCurve is simple if and only if all of its elements are 'simple and the only intersections between
any two ¢lements occur at points that are on the boundaries of both elements. The boundary of an
ST_MultiCurve is obtained by applying the mod 2 union~tule: an ST_Point value is in the boundary of an
ST_MultiCurve if it is in the boundaries of an odd number of elements of the ST_MultiCurve value.

2) ST_MCurveFromWKB: returns an ST_MultiCurve value, which is transformed from a BINARY
LARGE OBJECT that represents the well-known binary representation of an ST_MultiCurve.

4114 ST_MultiLineString

The ST_MultiLineString type is a subtype of ST_MultiCurve. The ST_MultiLineString type is instantiable.
The elements of an ST_MultiLineString value are restricted to ST_LineString values.
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4.1.14.1 Methods on ST_MultiLineString
1) ST_MultiLineString: returns an ST_MultiLineString value constructed from either:

a) the well-known text representation or the well-known binary representation of an
ST_MultiLineString value;

b) the specified ST_LineString values.
4.1.14.2 Functions on ST_MultiLineString

1) ST_MLineFromText: returns an ST_MultiLineString value, which is transformed from a CHARACTER
LARGE OBJECT that represents the well-known text representation of an ST_MultiLineString.

o RINAD

LARGE OBJECT tha.t represents the well-known binary representation of an ST_MultiLineStfing.

3) ST_MLineFromGML: transforms a CHARACTER LARGE OBJECT containing a GML representation
to an ST_MultiLineString value.
4.1.15 ST_MultiSurface

The ST_MultiSurface type is a subtype of ST_GeomCollection. The ST_MultiSurface type may be
ingtantiable. An ST_MultiSurface is a 2-dimensional geometry collection. The elements of an

ST_MultiSurface value are restricted to ST_Surface values. The interiors of any two ST_Surface vglues
in pn ST_MultiSurface shall not intersect. The boundaries of any two elements in an ST_MultiSurface
may intersect at a finite number of ST_Point values.

4.1.15.1 Methods on ST_MultiSurface
1) ST_MultiSurface: returns an ST_MultiSurface value constructed from either:

a) the well-known text representation or the well-known binary representation of an ST_MultiSurface
value;

b) the specified ST_Surface values.
2) ST_Area: returns the area of an ST_MultiSurface value.

3) ST_Perimeter: returns the length of the perimeter of an ST_MultiSurface value.

J

4) ST_Centroid: returns the ST_Point value that is the mathematical centroid of the ST_MultiSurfafe
value.

5) ST_PointOnSurface: returns the-ST_Point value that is guaranteed to be on the ST_MultiSurfage
value.

4.1.15.2 Functions on ST_MultiSurface

1) ST_MSurfaceFromTxt: returns an ST_MultiSurface value, which is transformed from a CHARACTER
LARGE OBJECT that represents the well-known text representation of an ST_MultiSurface.

2) ST_MSurfaceFromWKB: returns an ST_MultiSurface value, which is transformed from a BINARY
LARGE OBJECT that represents the well-known binary representation of an ST_MultiSurface.

4.1.16 ~ ST_MultiPolygon

elements of an ST_MultiPolygon shall not intersect. The boundaries of any two ST_Polygon values that
are elements of an ST_MultiPolygon shall not cross and may touch at only a finite number of points. An
ST_MultiPolygon value is defined to be topologically closed.
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An ST_MultiPolygon value shall not have cut lines, spikes or punctures. An ST_MultiPolygon value is a
topologically closed point set. The interior of an ST_MultiPolygon value with more than one ST_Polygon
value is not a connected point set. The number of disconnected components of the interior of an
ST_MultiPolygon is equal to the number of ST_Polygon values in the ST_MultiPolygon. The boundary of
an ST_MultiPolygon value is a set of linear rings corresponding to the boundaries of the ST_Polygon
elements.

ST_MultiPolygon values are simple.
4.1.16.1 Methods on ST_MultiPolygon
1) ST_MultiPolygon: returns an ST_MultiPolygon value constructed from either:

4.1.16.2 Functions on ST_MultiPolygon
1) ST_MPolyFromText: returns an ST_MultiPolygon value, which is transformed from a CHARACTER
LARGE OBJECT that represents the well-known text representation of an ST_MultiRolygon.

2) ST_MPolyFromWKB: returns an ST_MultiPolygon value, which is transformed from*a BINARY
LARGE OBJECT that represents the well-known binary representation of an ST_MultiPolygon.

3) ST_MPolyFromGML.: transforms a CHARACTER LARGE OBJECT containing a GML representation
to an ST_MultiPolygon value.

4) ST_BdMPolyFromText: returns an ST_MultiPolygon value, which is*built from a well-known text

reprgsentation of an ST_MultiLineString.

5) ST_BdMPolyFromWKB: returns an ST_MultiPolygon value,hich is built from a well-known binary
reprgsentation of an ST_MultiLineString.
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4.2 Spatial Reference System Type

421 ST_SpatialRefSys
The ST_SpatialRefSys type encapsulates all aspects of spatial reference systems.
4.2.1.1 Methods on ST_SpatialRefSys

1) ST_SpatialRefSys: returns the specified ST_SpatialRefSys value.

2) ST_AsWKTSRS: returns the well-known text representation of a spatial reference system for the
specified ST_SpatialRefSys value.

3) ST_WKTSRSToSQL: returns the ST_SpatialRefSys value of a well-known text representation df a
spatial reference system.

s

ST_SRID: returns the integer identifier of an ST_SpatialRefSys value.

)]

ST_Equals: tests if two ST_SpatialRefSys values are equal.

4.2.1.2 Ordering on ST_SpatialRefSys

1) ST_OrderingEquals: is the equals only ordering definition for the ST_SpatialRéfSys type.
4.2.1.3 SQL Transforms on ST_SpatialRefSys

ST_WellKnownText: is the SQL Transform group that transforms anST_SpatialRefSys value tg and
from a CHARACTER LARGE OBJECT value.

—
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4.3 Angle and Direction Types
The following types are supported: ST_Angle and ST_Direction.
ST_Angle and ST_Direction are instantiable and have explicitly defined constructor functions.

Either of these types can be used as the type of a column. Declaring a column to be of a particular type
implies that any value of the type or any of its subtypes can be used.

4.31 ST_Angle
The ST Angle type is used to measure the degree of separatlon of two mtersectlng lines. The ST Angle

1) ST_Angle: returns a specified ST_Angle value from either:

a) radians, gradians, or degrees;

b) degrees and minutes
c) degrees, minutes, and seconds
d) three points, represented as ST_Point values, such that the angle is the leSser of the two possible

otations measured between the direction from the first point to the_second point and the direction
from the first point to the third point;

f) two lines, represented as ST_LineString values, such that the angle specified is the lesser of the
o possible rotations measured between the respective directions of the two lines, where the

4) ST_DPegreeComponent: returns thecinteger value that represents the degrees part of the degrees,
minutes, and seconds representation of the ST_Angle value.

5) ST_MinuteComponent: returns.the integer value that represents the minutes part of the degrees,
minutes, and seconds repfesentation of the ST_Angle value.

6) ST_$econdComponent:returns the double precision value that represents the seconds part of the
degrges, minutes, and.seconds representation of the ST_Angle value.

7) ST_$tring: observes and mutates the radians attribute of an ST_Angle using a space separated
string of degrees, minutes, and seconds.

8
9

) ST_Gradians: observes and mutates the radians attribute of an ST_Angle value using gradians.
)

10) ST_Subtract: subtracts the value of an angle from the ST_Angle value.
11)
12)

ST_Add:adds the value of an angle to the ST Angle value

ST_Multiply: multiplies the ST_Angle value by a numeric value.
ST_Divide: divides the ST_Angle value by a non-zero, numeric value.
13) ST_AsText: returns the well-known text representation of an ST_Angle value.
4.3.1.2 Ordering on ST_Angle
1) ST_OrderingCompare: defines full ordering for the ST_Angle type.
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4.3.1.3 SQL Transforms on ST_Angle

1) ST_WellKnownText: is the SQL Transform group that transforms an ST_Angle value to and from a
CHARACTER VARYING value.

2) ST_WellKnownBinary: is the SQL Transform group that transforms an ST_Angle value to and from a
DOUBLE PRECISION value.
4.3.2 ST_Direction

The ST_Direction type is used to express direction, expressible either as an azimuth or bearing. The
ST_Direction type is instantiable.

4.3 24 Methods-on-ST Direction

—_

ST _Direction: returns a specified ST_Direction value from either:

a) radians;

b) 'N' (for North) or 'S’ (for South), an angle, and 'E' (for East) or 'W' (for West);
c) 'N' (for North) or 'S' (for South) and an angle;
)

d) two points, represented as ST_Point values, such that the direction defihed is the direction from
the first point towards the second point;

e) a line, represented as an ST_LineString value, such that the direction defined is the direction from
the start point of the line to the end point of the line;

f) a well-known text representation.

2) ST_AngleNAzimuth: observes and mutates the ST_PrivateAngleNAzimuth attribute of an
ST_Direction value.

3) ST_RadianBearing: observes the ST_Direction value fepresented as a bearing with its angle part
expressed in radians.

4) ST_DegreesBearing: returns the ST_DirectionXalue represented as a bearing with its angle patit
expressed in decimal degrees.

5) ST_DMSBearing: returns the ST_Diregtion value represented as a bearing with its angle part
expressed in degrees, minutes, and.seconds.

6) ST_RadianNAzimuth: returns the.ST_Direction value represented as a North azimuth with its aggle
part expressed in radians.

7) ST_DegreesNAzimuth: réturns the ST_Direction value represented as a North azimuth with its angle
part expressed in decimal degrees.

8) ST_DMSNAzimuth=returns the ST_Direction value represented as a North azimuth with its angle part
expressed in degrees, minutes, and seconds.

9) ST_RadianSAzimuth: returns the ST_Direction value represented as a South azimuth with its angle
part expréssed in radians.

10) ST_DegreesSAzimuth: returns the ST_Direction value represented as a South azimuth with its angle
part expressed in decimal degrees.

11) S DMSSAzimuth: returns the ST Direction value represented as a South azimuth with its angle part
expressed in degrees, minutes, and seconds.

12) ST_AddAngle: mutates the ST_Direction value by adding an angle.
13) ST_SubtractAngle: mutates the ST_Direction value by subtracting an angle.
14) ST_AsText: returns the well-known text representation of an ST_Direction value.
4.3.2.2 Ordering on ST_Direction
1) ST_OrderingCompare: defines full ordering for the ST_Direction type.
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4.3.2.3 SQL Transforms on ST_Direction

1) ST_WellKnownText: is the SQL Transform group that transforms an ST_Direction value to and from a
CHARACTER VARYING value.

2) ST_WellKnownBinary: is the SQL Transform group that transforms an ST_Direction value to and from
a DOUBLE PRECISION value.
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4.4 Support Routines

441 ST_Geometry ARRAY Support Routines
4.4.1.1 Support Functions

1) ST_MaxDimension: returns the maximum geometric dimension value of the elements in an
ST_Geometry ARRAY value.

2) ST_CheckSRID: if the elements in the ST_Geometry ARRAY value have mixed spatial reference
systems, then raises an exception. Otherwise, the function returns the spatial reference system
identifier of the elements of the ST Geometry ARRAY value.

4.4.1.2 Supporting Procedures

1) ST_CheckNulls: if an ST_Geometry ARRAY value is the null value, or if any of its elementslis the null
value, then an exception is raised.

2) ST_CheckConsecDups: if an ST_Geometry ARRAY value has consecutive duplicate elements,|then
an exception is raised.

4.4.1.3 Supporting Cast Functions

ST_ToPointAry Cast: casts an ST_Geometry ARRAY value to an ST_Point ARRAY value.
ST_ToCurveAry Cast: casts an ST_Geometry ARRAY value to an/ST\. Curve ARRAY value.
ST_ToLineStringAry Cast: casts an ST_Geometry ARRAY value1o an ST_LineString ARRAY vglue.
ST_ToCircularAry Cast: casts an ST_Geometry ARRAY valde to an ST_CircularString ARRAY palue.

ST_ToCompoundAry Cast: casts an ST_Geometry ARRAY value to an ST_CompoundCurve ARRAY
value.

ST_ToSurfaceAry Cast: casts an ST_Geometry(ARRAY value to an ST_Surface ARRAY value,

7) ST_ToCurvePolyAry Cast: casts an ST_Geometry ARRAY value to an ST_CurvePolygon ARRAY
value.

8) ST_ToPolygonAry Cast: casts an ST. Geometry ARRAY value to an ST_Polygon ARRAY valus.

A D W N

D
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4.5 Tables with columns using geometry types

A table may be created with one or more columns that have a declared type of ST_Geometry or one of its
subtypes. If a specific spatial reference system is associated with a columns, then all geometry values in
that column shall be in that specific spatial reference system. For base tables, constraints can be used to
model this restriction. For derived tables, the derived table shall be defined in such a way as to ensure
that all geometry values in the column will be in the spatial reference system that is associated with this
column. The following is the general form of a constraint CR defined for a column COL, with a declared
type of ST_Geometry or one of its subtypes, in the base table TAB in the schema SCH and the catalog
CAT:

ALTR—ABEE—SCH—FAB
ADD CONSTRAINT CR CHECK
( COL.ST SRID() = COALESCE (
( SELECT SRS 1D
FROM ST INFORMTN SCHEMA.ST GEOMETRY COLUMNS
WHERE
TABLE CATALOG = CAT AND

TABLE SCHEMA = SCH AND
TABLE NAME = TAB AND
COLUMN_ NAME = CcoL ),

COL.ST_SRID()
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4.6 The Spatial Information Schema

This part of ISO/IEC 13249 prescribes an Information Schema called ST_INFORMTN_SCHEMA. It
contains views for the following purposes:

- aview ST_GEOMETRY_COLUMNS, which lists the columns whose declared type is ST_Geometry
or one of its subtypes;

aview ST_SPATIAL_REFERENCE_SYSTEMS, which lists the supported spatial reference systems;
aview ST_UNITS_OF_MEASURE, which lists the supported units of measure;

- aview ST SIZINGS, which lists implementation-defined meta-variables and their values.
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5

Geometry Types

5.1 ST_Geometry Type and Routines

5.1

A ST_Geometry Type

Purpose

ISO/IEC 13249-3:2003(E)

The ST_Geometry type is the maximal supertype of the geometry type hierarchy. All subtypes have
position specified in their attributes.

De

finition

CREATE TYPE ST Geometry
AS (
ST PrivateDimension SMALLINT DEFAULT -1,
ST PrivateCoordinateDimension SMALLINT DEFAULT 2
)
NOT INSTANTIABLE
NOT FINAL

METHOD ST Dimension ()
RETURNS SMALLINT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST CoordDim ()
RETURNS SMALLINT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUYT,

METHOD ST GeometryType ()
RETURNS CHARACTER WARYING (ST MaxTypeNameLength)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL,ON NULL INPUT,

METHOD ST-'SRID ()
RETURNS/ INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST SRID

(ansrid INTEGER)
RETURNS ST Geometry
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL

CALLED ON NULL INPUT,
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METHOD ST Transform

(ansrid INTEGER)
RETURNS ST Geometry
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL

RETURNS NULL ON NULL

METHOD ST IsEmpty ()

RETURNS INTEGER
LANGUAGE SOL

INPUT,

\

\

\

\

I\

DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL

[ETHOD ST IsSimple ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL

RETURNS NULL ON NULL

[ETHOD ST IsValid()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL

(ETHOD ST Boundary ()
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL

[ETHOD ST Envelope ()
RETURNS ST Polygon
LANGUAGE SQL
DETERMINISTLE
CONTAINS SQL
RETURNS NULEL ON NULL

[ETHOD $T<ConvexHull ()
RETURNS ST Geometry
ILANGUAGE SQL
PETERMINISTIC
CONTATNS SQT

INPUT,

INPUT,

INPUT,

INPUT,

INPUT,

RETURNS NULL ON NULL

METHOD ST Buffer

34 Geo

(adistance DOUBLE PRECISION)

RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL

metry Types

INPUT,

INPUT,
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METHOD ST Buffer
(adistance DOUBLE PRECISION,
aunit CHARACTER VARYING (ST MaxUnitNameLength))
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Intersection
(ageometry ST Geometry)
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Union
(ageometry ST Geometry)
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Difference
(ageometry ST Geometry)
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST SymDifference
(ageometry ST Geometry)
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL “ON NULL INPUT,

METHOD ST Pistance
(ageometry ST Geometry)
RETURNS" DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
€ONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Distance
(ageometry ST Geometry,
aunit CHARACTER VARYING (ST MaxUnitNameLength))
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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METHOD ST Equals
(ageometry ST Geometry)
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Relate

(ageometry ST Geometry, amatrix CHARACTER(9))

RETURNS INTEGER
LANGUAGE SOL

DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

NMETHOD ST Disjoint

(ageometry ST Geometry)
RETURNS INTEGER

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NETHOD ST Intersects
(ageometry ST Geometry)
RETURNS INTEGER

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NMETHOD ST Touches

(ageometry ST Geometry)
RETURNS INTEGER

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULINTINPUT,

NETHOD ST Crosses

(ageometry ST\ Geometry)
RETURNS INTEGER

LANGUAGE «SQL

DETERMENISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NMETHOD ST Within

(ageometry ST Geometry)

RETURNS INTEGER

LANGUAGE SOL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,
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METHOD ST Contains
(ageometry ST Geometry)
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Overlaps
(ageometry ST Geometry)
RETURNS INTEGER
LANGUAGE SOL

ISO/IEC 13249-3:2003(E)

DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST ToPoint ()
RETURNS ST Point
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST ToLineString/()
RETURNS ST LineString
LANGUAGE SOQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST ToCircular ()
RETURNS ST CircularString
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL TINPUT,

METHOD ST ToCompoundi()
RETURNS ST CompeundCurve
LANGUAGE SQL
DETERMINISTIC
CONTAINS~SQL
RETURNS -NULL ON NULL INPUT,

METHODNST ToCurvePoly ()
RETURNS ST CurvePolygon
EANGUAGE SQL
DETERMINISTIC

CONTAINS SQL
RETIRNS NIUT.T. ON NIUIT.T, TNPUT

METHOD ST ToPolygon()
RETURNS ST Polygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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METHOD ST ToGeomColl ()
RETURNS ST GeomCollection
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST ToMultiPoint ()
RETURNS ST MultiPoint
LANGUAGE SQL

DETERMINISTIC

CONTAINS SOL

RETURNS NULL ON NULL INPUT,

NMETHOD ST ToMultiCurve ()
RETURNS ST MultiCurve
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NMETHOD ST ToMultiLine ()
RETURNS ST MultiLineString
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NMETHOD ST ToMultiSurface ()
RETURNS ST MultiSurface
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NETHOD ST ToMultiPolygon ()
RETURNS ST MultiPolygort
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON. NULL INPUT,

NETHOD ST_WKTTOSQL

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS,"ST Geometry

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

METHOD ST AsText ()
RETURNS CHARACTER LARGE OBJECT (ST MaxGeometryAsText)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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METHOD ST WKBToSQL
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST AsBinary ()
RETURNS BINARY LARGE OBJECT(ST_MaXGeometryAsBinary)
LANGUAGE SQL
DETERMINISTIC

Ddfinitional Rules

1

Deéscription

CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST_GMLTOSQL
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML) )
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST AsGML ()
RETURNS CHARACTER LARGE OBJECT (ST MaxGepmetryAsGML)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT

ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known, binary representation of an ST_Geometry value.

ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTH
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACT
LARGE OBJECT used for the"GML representation of an ST_Geometry value.

ST_MaxTypeNameLength_ is the implementation-defined maximum length used the character s
representation of a type name.

ST_MaxUnitNaméLength is the implementation-defined maximum length for the character
representation of a unit indication.

The attributesST_PrivateDimension is not for public use. There are no GRANT statements gran
EXECUFE privilege on the observer or mutator method for ST_PrivateDimension.

The attribute ST_PrivateCoordinateDimension is not for public use. There are no GRANT state
granting EXECUTE privilege on the observer or mutator method for ST_PrivateCoordinateDimé

FR

FR

ring

ting

ments
nsion.

1) The ST_Geometry type provides for public use:
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a) a method ST_Dimension(),

b) a method ST_CoordDim(),

c) a method ST_GeometryType(),

d) a method ST_SRID(),

e) a method ST_SRID(INTEGER),

f) a method ST_Transform(INTEGER),
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g) a method ST_IsEmpty(),
h) a method ST_/IsSimple(),
i) a method ST_/sValid(),
j) a method ST_Boundary(),
k) a method ST_Envelope(),
[) a method ST_ConvexHull(),
m) a method ST_Buffer(DOUBLE PRECISION),
n) a method ST_Buffer(DOUBLE PRECISION, CHARACTER VARYING),

]

method ST_Intersection(ST_Geometry),
method ST_Union(ST_Geometry),
method ST_Difference(ST_Geometry),

p

0

r) @ method ST_SymbDifference(ST_Geometry),

method ST_Distance(ST_Geometry),

method ST_Distance(ST_Geometry, CHARACTER VARYING),
method ST_Equals(ST_Geometry),

a method ST_Relate(ST_Geometry, CHARACTER),

@ method ST_Disjoint(ST_Geometry),

n

t

Q)

u

2

<

=

X
o

method ST_Intersects(ST_Geometry),

y) 4 method ST_Touches(ST_Geometry),
z
aa) a method ST_Within(ST_Geometry),
ab) a method ST_Contains(ST_Geometry),

Q

c) @ method ST_Overlaps(ST_Geometry),

Faty

ad) a method ST_WKTToSQL(CHARACTER LARGE OBJECT),
ae) a method ST_AsText(),

af) 4 method ST_WKBToSQL(BINARY LARGE OBJECT),

ag) a method ST_AsBinary(),

ah) a method ST_GMLToSQL(CHARACTER LARGE OBJECT),

method ST_AsSGML(),
] function ST_GeomFromText(CHARACTER LARGE OBJECT),
a functiomlsST_GeomFromText(CHARACTER LARGE OBJECT, INTEGER),
Tfunctlon ST_GeomFromWKB(BINARY LARGE OBJECT),
a
a

ak

al

am) afunction ST_GeomFromWRKB(BINARY LARGE OBJECT, INTEGER),
function ST_GeomFromGML(CHARACTER LARGE OBJECT),
ao) a function ST_GeomFromGML(CHARACTER LARGE OBJECT, INTEGER),

ap) an ordering function ST_OrderingEquals(ST_Geometry, ST_Geometry),

an

aq) an SQL Transform group ST_WellKnownText,

ar) an SQL Transform group ST_WellKnownBinary,

as) an SQL Transform group ST_GML,

at) an implicit cast of an empty set of type ST_Geometry to an ST_Point value,

)
)
i)
j)
)
)
)
)
)
)
)
)
)
)
)
)
)
) 8
)
) @ method ST_Crosses(ST_Geometry),
)
)
)
)
)
)
)
)
i)
i)
)
)
)
)
)
)
)
)
)
)
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au) an implicit cast of an empty set of type ST_Geometry to an ST_LineString value,

av) an implicit cast of an empty set of type ST_Geometry to an ST_CircularString value,
aw) an implicit cast of an empty set of type ST_Geometry to an ST_CompoundCurve value,
ax) an implicit cast of an empty set of type ST_Geometry to an ST_CurvePolygon value,
ay) an implicit cast of an empty set of type ST_Geometry to an ST_Polygon value,

az) an implicit cast of an empty set of type ST_Geometry to an ST_GeomCollection value,
ba) an implicit cast of an empty set of type ST_Geometry to an ST_MultiPoint value,

bb) an implicit cast of an empty set of type ST_Geometry to an ST_MultiCurve value,

bc) an implicit cast of an empty set of type ST_Geometry to an ST_MuiltiLineString value,
bd) an implicit cast of an empty set of type ST_Geometry to an ST_MultiSurface value,
be) an implicit cast of an empty set of type ST_Geometry to an ST_MultiPolygon value)
2) The ST_PrivateDimension attribute contains the dimension of the ST_Geometry Value:
Case:
a) If the ST_Geometry value corresponds to the empty set, then the dimension is -1.
b) If the ST_Geometry value is 0-dimensional geometry, then the dithension is 0 (zero).
c) If the ST_Geometry value is 1-dimensional geometry, then the ,dimension is 1 (one).
d) If the ST_Geometry value is 2-dimensional geometry, then.the dimension is 2.

3) The ST_PrivateCoordinateDimension attribute contains_ thé coordinate dimension of the
ST_Geometry value.

4) The ST_PrivateCoordinateDimension attribute shall'be 2 for ST_Geometry values in two-dimengional
coordinate space (R?).

5) The value of the ST_PrivateDimension attribGie shall be less than or equal to the value of the
ST_PrivateCoordinateDimension attribute,

6) All instantiable ST_Geometry subtypésdre defined so that simple values of the geometry type gre
topologically closed.

7) The coordinate dimension shall be the same as the coordinate dimension of the spatial referenge
system for the ST_Geometryvalue.

8) An ST_Geometry value has an associated spatial reference system specified by a spatial refergnce
system identifier.
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5.1.2 ST_Dimension Method

Purpose

Return the dimension of the ST_Geometry value.
Definition

CREATE METHOD ST Dimension ()
RETURNS SMALLINT
FOR ST Geometry
RETURN SELF.ST PrivateDimension

Descripfion
1) The method ST_Dimension() has no input parameters.

2) The null-call method ST_Dimension() returns the value of the ST_PrivateDimension attribute.
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51.3 ST_CoordDim Method

Purpose

Return the coordinate dimension of the ST_Geometry value.
Definition

CREATE METHOD ST_CoordDim()
RETURNS SMALLINT
FOR ST Geometry
RETURN SELF.ST PrivateCoordinateDimension

Dgscription

—

The method ST_CoordDim() has no input parameters.

N

The null-call method ST_CoordDim() returns the value of the ST_PrivateCoordinateDimerision
attribute.
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514 ST_GeometryType Method

Purpose

Return the geometry type of the ST_Geometry value.
Definition

CREATE METHOD ST GeometryType ()
RETURNS CHARACTER VARYING (ST MaxTypeNameLength)
FOR ST Geometry
RETURN
CASE
WHEN SELF IS OF (ST Point) THEN
'ST Point'
WHEN SELF IS OF (ST LineString) THEN
'ST LineString'
WHEN SELF IS OF (ST CircularString) THEN
'ST CircularString'
WHEN SELF IS OF (ST CompoundCurve) THEN
'ST CompoundCurve'
WHEN SELF IS OF (ST Polygon) THEN
'ST Polygon'
WHEN SELF IS OF (ST CurvePolygon) THEN
'ST CurvePolygon'
WHEN SELF IS OF (ST GeomCollection) THEN
CASE
WHEN SELF IS OF (ST_MultiPoint) THEN
'ST MultiPoint'
WHEN SELEF IS OF (ST_MultiLineString) THEN
'ST MultiLineString'
WHEN SELF IS OF (ST MultiCurve) THEN
'ST MultiCurve'
WHEN SELF IS OF (ST Mu¥tiPolygon) THEN
'ST MultiPolygon'
WHEN SELF IS OF (STiMultiSurface) THEN
'ST MultiSurface'
ELSE
'ST GeomCollection'
END
-—- ELSE

-- See Description

END
Definitignal Rules

1) ST_MaxTypeNameLength is the implementation-defined maximum length used the character string
reprgsentation of a type name.

Descriplion

1) The method ST_GeometryType() has no input parameters.
2) For the null-call method ST_GeometryType():
Case:
a) If SELF is of type ST_Point, then return the value: 'ST_Point'.
b) If SELF is of type ST_LineString, then return the value: 'ST_LineString'.
c) If SELF is of type ST_CircularString, then the value 'ST_CircularString'.
d) If SELF is of type ST_CompoundCurve, then the value 'ST_CompoundCurve'.
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e) If SELF is of type ST_Polygon, then return the value: 'ST_Polygon'.
f) If SELF is of type ST_CurvePolygon, then return the value: 'ST_CurvePolygon'.
g) If SELF is of type ST_GeomCollection, then:
Case:
i) If SELF is of type ST_MultiPoint, then return the value 'ST_MultiPoint'.
ii) If SELF is of type ST_MuiltiLineString, then return the value 'ST_MultiLineString'.
i) If SELF is of type ST_MultiCurve, then return the value 'ST_MultiCurve'.
iv) If SELF is of type ST_MultiPolygon, then return the value 'ST_MultiPolygon'.
v) If SELF is of type ST_MultiSurface, then return the value 'ST_MultiSurface'.

vi) Otherwise, return the value: 'ST_GeomCollection'.

h) Otherwise, the method ST_GeometryType() returns an implementation-defined CHARACTER
VARYING value for a user-defined type not defined in this part of ISO/IEC 13249.
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5.1.5 ST_SRID Methods

Purpose

Observe and mutate the spatial reference system identifier of the ST_Geometry value.
Definition

CREATE METHOD ST SRID()
RETURNS INTEGER
FOR ST Geometry
BEGIN

-- See Description

CREATE METHOD ST SRID
ansrid INTEGER)
RETURNS ST Geometry
FOR ST Geometry
BEGIN

-- See Description

END
Descripfion
1) The method ST_SRID() has no input parameters.

2) The pull-call method ST_SRID() returns the spatial reference system identifier for the ST_Geometry
valug.

3) The method ST_SRID(INTEGER) takes the following/input parameters:
a) an INTEGER value ansrid.
4) The parameter ansrid is a spatial reference system identifier.

5) The type preserving method ST_SRID(INTEGER) returns an ST_Geometry value with the spatial
referpnce system identifier set to ansrid.
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5.1.6 ST_Transform Method

Purpose

Return an ST_Geometry value transformed to the specified spatial reference system.
Definition

CREATE METHOD ST Transform
(ansrid INTEGER)
RETURNS ST Geometry
FOR ST Geometry
RBRECTN

-- See Description

END

Dgscription

The method ST_Transform(INTEGER) takes the following input parameters;
a) an INTEGER value ansrid.

The parameter ansrid is a spatial reference system identifier.

—

w N

For the null-call type preserving method ST_Transform(INTEGER):
Case:
a) If the spatial reference system identifier of SELF is equal to ansrid, then return SELF.

b) If SELF is an empty set, then return SELF with th@ spatial reference system identifier equal fto
ansrid.

c) If SELF cannot be transformed to the spatial r€éference system specified by ansrid, then an
exception condition is raised: SQL/MM.Spatial exception — failed to transform geometry

d) Otherwise, return an ST_Geometry value as the result of an implementation-defined transfdrm of
SELF from the spatial reference system of SELF to the spatial reference system specified by
ansrid. The value returned has the spatial reference system identifier equal to ansrid.
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51.7 ST_IsEmpty Method

Purpose

Test if an ST_Geometry value corresponds to the empty set.

Definition
CREATE METHOD ST IsEmpty ()
RETURNS INTEGER

FOR ST Geometry
BEGIN

-- See Description

END

Descripfion
1) The mmethod ST_IsEmpty() has no input parameters.
2) For the null-call method ST_IsEmpty():

Casg:

a) Ifthe ST_Geometry value corresponds to the empty set, then return 1-(one).

b) Qtherwise, return 0 (zero).

3) The Pescription sections in the subclauses defining the instantiable-subtypes of ST_Geometry
include the specific conditions that cause a value of these types(to correspond to the empty set.
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5.1.8 ST_IsSimple Method
Purpose

Test if an ST_Geometry value has no anomalous geometric points, such as self intersection or self
tangency.

Definition

CREATE METHOD ST IsSimple ()
RETURNS INTEGER

FOR ST Geometry
BECTIN

—-— See Description

END

Description

1) The method ST_/IsSimple() has no input parameters.

2) For the null-call method ST_/sSimple():

Case:
a) If SELF is an empty set, then return 1 (one).
b) If the ST_Geometry value is simple, then return 1 (one).
c) Otherwise, return 0 (zero).

3) The Description sections in the subclauses defining the instantiable subtypes of ST_Geometry
include the specific conditions that cause a value of\these types to be classified as simple.
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5.1.9 ST_IsValid Method

Purpose

Test if an ST_Geometry value is well formed.
Definition

CREATE METHOD ST IsValid()
RETURNS INTEGER
FOR ST Geometry
BEGIN

-- See Description

END
Descripfion
1) The mmethod ST_IsValid() has no input parameters.
2) For the null-call method ST_/IsValid():
Casg:
a) If SELF is an empty set, then return 1 (one).

b) If the ST_Geometry value is well formed, then return 1 (one).

c) Otherwise, return 0 (zero).

3) The Pescription sections in the subclauses defining the instantiable subtypes of ST_Geometry
include the specific conditions that cause a value of these types to be classified as well formed.
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5.1.10 ST_Boundary Method

Purpose
Return the boundary of the ST_Geometry value.
Definition
CREATE METHOD ST Boundary ()
RETURNS ST Geometry

FOR ST Geometry
BEGIN

-- See Description

END
Déscription
1) The method ST_Boundary() has no input parameters.
2) For the null-call method ST_Boundary():

Case:
a) If SELF is an empty set, then return the null value.
b) Otherwise, return the closure of the boundary of the ST_Geometry value:
Closure(Boundary(SELF)).
The spatial reference system identifier of the returned STE_Geometry value is equal to the spatid|
reference system identifier of SELF.

W
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5.1.11 ST_Envelope Method

Purpose

Return the bounding rectangle for the ST_Geometry value.
Definition

CREATE METHOD ST Envelope ()
RETURNS ST Polygon
FOR ST Geometry
BEGIN

-- See Description

END
Descripfion
1) The method ST_Envelope() has no input parameters.
2) For the null-call method ST_Envelope() returns the bounding rectangle the ST_Geometry value:
a) If SELF is an empty set, then return the null value.

b) Uet MINX be the minimum x coordinate value in the ST_Geometry value.> Let MINY be the
rinimum y coordinate value in the ST_Geometry value. Let MAXX-bethe maximum x coordinate
alue in the ST_Geometry value. Let MAXY be the minimum y coordinate value in the
$T_Geometry value.

Llet ETOL be an implementation-defined envelope toleraneef. ETOL shall be greater than zero.
If MINX is equal to MAXX, then set MINX to MINX - ET@L and set MAXX to MAXX + ETOL.

If MINY is equal to MAXY, then set MINY to MINY‘-ETOL and set MAXY to MAXY + ETOL.
Return the bounding rectangle constructed as.follows:

NEW ST Polygon (
NEW ST LineString(
ARRAY [
NEW ST Point (MINX,\JMINY, SELF.ST SRID())
NEW ST Point (MAXX, MINY, SELF.ST SRID())
NEW ST Point (MAXX, MAXY, SELF.ST SRID())
NEW ST Point (MINX, MAXY, SELF.ST SRID())
NEW ST Peint (MINX, MINY, SELF.ST SRID())
SELF.ST SRIB()),
SELF.ST_SRID())

4
I4
4
I4
]

’

3) The gpatial reference system identifier of the returned ST_Polygon value is equal to the spatial
reference systenmidentifier of SELF.
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5.1.12 ST_ConvexHull Method

Purpose
Return the convex hull of the ST_Geometry value.
Definition
CREATE METHOD ST ConvexHull ()
RETURNS ST Geometry

FOR ST Geometry
BEGIN

ISO/IEC 13249-3:2003(E)

-- See Description

END

Déscription
1) The method ST_ConvexHull() has no input parameters.

2) For the null-call method ST_ConvexHull():

Case:
a) If SELF is an empty set, then return the null value.

value.

W

reference system identifier of SELF.

b) Otherwise, return an ST_Geometry value representing the cenvex hull of the ST_Geometry

The spatial reference system identifier of the returned STE_Geometry value is equal to the spatid|
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ST_Buffer Methods

Purpose

Return a

buffer around the ST_Geometry value.

Definition

CREATE METHOD ST Buffer

(adistance DOUBLE PRECISION)

RETURNS ST Geometry
FOR ST Geometry

REGIN

CREATE METHOD ST Buffer

Definitignal Rules

1) ST_

reprgsentation of a unit indication.

Descripfion

1) The

a) a DOUBLE PRECISION value adistance:

2) The

spatial reference system of SELF.
3) For the null-call method ST_Buffer(DOUBLE PRECISION):

Cass:

a)
b)

4) The

referencessystem identifier of SELF.

5) The

END

RETURNS ST Geometry
FOR ST Geometry
BEGIN

END

-- See Description

adistance DOUBLE PRECISION,
aunit CHARACTER VARYING (ST MaxUnitNameLength))

—-- See Description

YaxUnitNameLength is the implementation-defined taaximum length for the character

method ST_Buffer(DOUBLE PRECISION)takes the following input parameters:

barameter adistance is measured invan implementation-defined linear unit of measure in the

If SELF is an empty'set, then return the null value.

(therwise, retufn an ST_Geometry value that represents all points whose distance from SELF is
Ipss than orequal to adistance.

spatial reference system identifier of the returned ST_Geometry value is equal to the spatial

method ST_Buffer(DOUBLE PRECISION, CHARACTER VARYING) takes the following input

parameters:

a)
b)
6) For

a DOUBLE PRECISION value adistance,
a CHARACTER VARYING value aunit.
the null-call method ST_Buffer(DOUBLE PRECISION, CHARACTER VARYING):

Case:

a)
b)

If SELF is an empty set, then return the null value.

Otherwise, return an ST_Geometry value that represents all points whose distance from SELF is
less than or equal to adistance.
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7) The DOUBLE PRECISION value adistance is measured in the units indicated by aunit.
8) The values for aunit shall be a supported <unit name>.

9) The value for aunit is a supported <unit name> if and only if the value of aunit is equal to the value of
the UNIT_NAME column of one of the rows where the value of the UNIT_TYPE column is equal to
'LINEAR' in the ST_UNITS_OF_MEASURE view.

10) If the unit specified by aunit is not supported by the implementation to compute the an ST_Geometry
value that represents all points whose distance from SELF is less than or equal to adistance, then an
exception condition is raised: SQL/MM Spatial exception — unsupported unit specified.
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5.1.14

Purpose

ST_Intersection Method

Return an ST_Geometry value that represents the point set intersection of two ST_Geometry values.

Definitio

n

CREATE METHOD ST_Intersection

(

ageometry ST Geometry)

RETURNS ST Geometry
FOR ST Geometry

REGIN

i

Descrip{

1) The method ST_Intersection(ST_Geometry) takes the following input parameters:

a) 4

2) The pull-call method ST_Intersection(ST_Geometry) returns an ST_Geometryvalue that represents

the

NOTE 6 For the list of subtypes returned by ST_Intersection(ST_Geometry);"see Table 5 — Return Type

Matri
ST_[O

3) The gpatial reference system identifier of the returned ST_Geoemetry value is equal to the spatial

refer

-- See Description

ND

ion

n ST_Geometry value ageometry.

oint set intersection: Closure(SELF n ageometry).

for the ST_Intersection Method in Subclause 5.1.18, "Return Types from ST_lIntersection, ST_Union,
ifference, and ST_SymDifference".

ence system identifier of SELF.
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5.1.15 ST_Union Method

Purpose

Return an ST_Geometry value that represents the point set union of two ST_Geometry values.
Definition

CREATE METHOD ST Union
(ageometry ST Geometry)
RETURNS ST Geometry

FOR ST Geometry
RBREGCIN

-- See Description

END

Dgscription

—

The method ST_Union(ST_Geometry) takes the following input parameters;
a) an ST_Geometry value ageometry.

2) The null-call method ST_Union(ST_Geometry) returns an ST_Geometryvalue that represents the
point set union: Closure(SELF U ageometry).
NOTE 7 For the list of subtypes returned by ST_Union(ST_Geometry), see Table 6 — Return Type Matrix for

the ST_Union Method in Subclause 5.1.18, "Return Types from STIntersection, ST_Union, ST_Differencg, and
ST_SymbDifference".

W

The spatial reference system identifier of the returned~ST/ Geometry value is equal to the spatid|
reference system identifier of SELF.
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5.1.16 ST_Difference Method

Purpose

Return an ST_Geometry value that represents the point set difference of two ST_Geometry values.
Definition

CREATE METHOD ST Difference
(ageometry ST Geometry)
RETURNS ST Geometry

FOR ST Geometry
REGIN

-- See Description

END
Descripfion
1) The method ST_Difference(ST_Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry.

2) The pull-call method ST _Difference(ST_Geometry) returns an ST_Geometry value that represents
the goint set difference: Closure(SELF — ageometry).

NOTE 8 For the list of subtypes returned by ST_Difference(ST_Geometry), sée Table 7 — Return Type
Matrix for the ST_Difference Method in Subclause 5.1.18, "Return Types from ST_Intersection, ST_Union,
ST_Difference, and ST_SymbDifference".

3) The gpatial reference system identifier of the returned ST_Geoemetry value is equal to the spatial
reference system identifier of SELF.
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5.1.17 ST_SymbDifference Method
Purpose

Return an ST_Geometry value that represents the point set symmetric difference of two ST_Geometry
values.

Definition
CREATE METHOD ST SymDifference

(ageometry ST Geometry)
RETURNS ST Geometry
FOR ST Coomotirss
RETURN SELF. ST Difference (ageometry) .
ST Union (ageometry.ST Difference (SELF))

Dgscription

—

The method ST_SymbDifference(ST_Geometry) takes the following input parameters;
a) an ST_Geometry value ageometry.

2) The null-call method ST_SymbDifference(ST_Geometry) returns an ST_Geometry value that

represents the point set symmetric difference: Closure(Closure(SELF —‘ageometry) U
Closure(ageometry — SELF)).

NOTE 9 For the list of subtypes returned by ST_SymDifference(ST (Geometry), see Table 8 — Return| Type
Matrix for the ST_SymDifference Method in Subclause 5.1.18, "Return\Jypes from ST_lIntersection, ST_Uhion,
ST_Difference, and ST_SymbDifference".

3) The spatial reference system identifier of the returned ST.{Geometry value is equal to the spatig
reference system identifier of SELF.
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5.1.18 Return Types from ST_Intersection, ST_Union, ST_Difference, and ST_SymbDifference

The return types from the ST_Intersection, ST_Union, ST_Difference, and ST_SymDifference methods
on the ST_Geometry type are defined in this subclause. These methods take two ST_Geometry values,
the subject parameter and an additional parameter and return ST_Geometry values. The parameter type
code for the possible parameter types is described in Table 3 — Parameter Types. For any given
method, the type of the return value shall be one of the possible subtypes of ST_Geometry as specified in
the return type set. The return type set codes are described in Table 4 — Return Type Sets.

A matrix for each method is presented with the parameter type code of the subject parameter down the
column and the parameter type code of the additional parameter across the row. Each cell of the matrix
Contains tha raturn set cade-for the twao. naramafor hlpae The-matrix forthe ST Intersectionmethod-is in
Table 5 4+ Return Type Matrix for the ST Intersection Method. The matrix for the ST_Union method isfin
Table 6 + Return Type Matrix for the ST_Union Method. The matrix for the ST_Difference method is\n
Table 7 4+ Return Type Matrix for the ST_Difference Method. The matrix for the ST_SymbDifference
method i in Table 8 — Return Type Matrix for the ST_SymDifference Method.

The elements in return values of type ST_GeomCollection have no implied order.

Table 3 — Parameter Types
Parameter Type

Code Type
%] empty set of any type

P ST Point

C ST Curve

S ST Surface

MP ST MultiPoint

MC ST _MultiCurve

MS ST MultiSurface
GC ST _GeomCollection
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Table 4 — Return Type Sets

Return Type Sets
Code Set of Types
R0OO empty set of type ST_Point
RO1 ST _Point
R02 ST Curve
RO3 ST Surface
R04 ST _MultiPoint,
RO5 ST MultiCurve
RO6 ST MultiSurface
RO7 ST _GeomCollection
R0O8 empty set of type ST_Point, ST_Curve,
ST MultiCurve
R0O9 empty set of type ST_Point, ST_Point
R10 empty set of type ST_Point, ST_MultiPoint
R11 empty set of type ST_Point, ST_Point, ST_Curve,
ST _MultiPoint, ST_MultiCurve, ST _GeomCollection
of ST Point and ST Curve values
R12 empty set of type ST_Point, ST_Point, ST_Curve,
ST Surface, ST_MultiPoint, ST _MultiCurve,
ST MultiSurface, ST _GeomCollection
R13 empty set of type ST_Point, ST_Point,
ST MultiPoint
R14 empty set of type ST_Point, ST_Suiface,
ST MultiSurface
R15 ST_Curve, ST_GeomCollection‘of ST_Point and
ST Curve values
R16 ST _Curve, ST_MultiCurve
R17 ST_MultiCurve, ST_GeamCollection of ST _Point
and ST_Curve values
R18 ST_MultiSurfacexST_GeomCollection of ST_Curve
and ST_Surface values
R19 ST_MultiSurface, ST_GeomCollection of ST_Point
and ST_Suiface values
R20 ST _Point) ST_MultiPoint
R21 ST “Swurface, ST_GeomCollection of ST_Curve and
ST Surface values
R22 ST _Surface, ST_GeomCollection of ST _Point and
ST Surface values
R23 ST Surface, ST MultiSurface

Table 5 — Return Type Matrix for the ST_Intersection Method

anb
b
a %) P C S MP MC MS GC
%) RO0O | ROO | ROO | ROO | ROO | ROO | ROO | ROO
P ROO | RO | Rog | Rog | Roo | Rog | ROo | ROQ
C R0O0 | R09 | R11 R11 R13 | R11 R11 R11
S R0O0 | R09 | R11 R12 | R13 | R11 R12 | R12
MP RO0O | R09 | R13 | R13 | R13 | R13 | R13 | R13
MC R0O0 | R09 | R11 R11 R13 | R11 R11 R11
MS
GC

RO0O | R0O9 | R11 R12 | R13 | R11 R12 | R12
R0O0O | R0O9 | R11 R12 | R13 | R11 R12 | R12
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Table 6 — Return Type Matrix for the ST_Union Method

aub
b
a %) P C S MP MC MS GC
%) R0O0 | RO1 R02 | R0O3 | R0O4 | R0O5 | R0O6 | RO7
P RO1 R20 | R15 | R22 | R04 | R17 | R19 | RO7
C R02 | R15 | R16 | R21 R15 | R16 | R18 | R0O7
S R03 | R22 | R21 R23 | R22 | R21 R23 | RO7

MP R0O4 | R0O4 | R15 | R22 | R04 | R17 | R19 | RO7
MC R0O5 | R17 | R16 | R21 R17 | R16 | R18 | RO7
MS RO6 | R19 | R18 | R23 | R19 | R18 | R23 | RO7
GC RO7 | RO7 | RO7 | RO7 | RO7 | RO7 | RO7 | RO7

Table 7 — Return Type Matrix for the ST_Difference Method

a—b
b
a %) P C S MP MC MS GC
(%) ROO ROO ROO ROO ROO ROO ROO ROQO
P RO1 R09 R09 R09 R09 R09 R09 R09
C R02 R02 R08 R08 R02 R08 R08 R08
S RO3 RO3 RO3 R14 R14 R14 R14 R14

MP R04 | R13 | R13 | R13 | R13 | R13,(>-R13 | R13
MC RO5 | R0O5 | RO8 | RO8 | RO5 | R0O8 } R0O8 | RO8
MS RO6 | RO6 | R0O6 | R14 | R06 | ,RO5 | R06 | R14
GC RO7 | R12 | R12 | R12 | R12_ {<R12 | R12 | R12

Table 8 — Return Type Matrix for the ST..SymDifference Method
(@a—b)u(b—a)
b

a %) P C S MP MC MS GC
%) R0O0O | RO1 R02~*R03 | R04 | R05 | R06 | RO7
P RO1 R10 | R15°] R22 | R10 | R17 | R19 | R12
C R02 | R15 |,R0O8 | R21 R15 | R0O8 | R18 | R12
S RO3 | R22.(. R21 R14 | R22 | R21 R14 | R12
MP R04 | R100] R15 | R22 | R10 | R17 | R19 | R12

MC R0O5 |\R17 | RO8 | R21 R17 | R08 | R18 | R12
MS RO6. |-R19 | R18 | R14 | R19 | R18 | R14 | R12
GC RO R12 | R12 | R12 | R12 | R12 | R12 | R12
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5.1.19 ST_Distance Methods

Purpose

Return the distance between two geometries.
Definition

CREATE METHOD ST Distance
(ageometry ST Geometry)
RETURNS DOUBLE PRECISION

FOR ST Geometry
RBREGCIN

-- See Description

END

CREATE METHOD ST Distance
(ageometry ST Geometry,
aunit CHARACTER VARYING (ST MaxUnitNameLength) )
RETURNS DOUBLE PRECISION
FOR ST Geometry
BEGIN

—-- See Description

END
Ddfinitional Rules

1) ST_MaxUnitNameLength is the implementation-defined maximum length for the character
representation of a unit indication.

Description
1) The method ST_Distance(ST_Geometry)takes the following input parameters:
a) an ST_Geometry value ageometty:
2) For the null-call method ST_Distance(ST_Geometry):
Case:
a) If SELF is an empty, set, then return the null value.
b) If ageometry is aniempty set, then return the null value.

)
c) If SELF and agéometry spatially intersect, then return 0 (zero).
)

d) Otherwise, return the distance between two geometries, SELF and ageometry, is calculated in
the spatial reference system of SELF. The distance between the two points is calculated using
anJmplementation-defined algorithm.

3) Case!

a) If the spatial reference system of SEILF defines a <linear unit>, then the value returned by
ST _Distance(ST_Geometry) is in the linear unit of measure identified by <linear unit>.

b) Otherwise, the value returned by ST_Distance(ST_Geometry) is in an implementation-defined
unit of measure.

4) The method ST_Distance(ST_Geometry, CHARACTER VARYING) takes the following input
parameters:

a) an ST_Geometry value ageometry;
b) a CHARACTER VARYING value aunit.
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5) For the null-call method ST_Distance(ST_Geometry, CHARACTER VARYING):
Case:

a) If SELF is an empty set, then return the null value.

b) If ageometry is an empty set, then return the null value.
c) If SELF and ageometry spatially intersect, then return 0 (zero).
)

d) Otherwise, return the distance between two geometries, SELF and ageometry, is calculated in

the spatial reference system of SELF. The distance between the two points is calculated using
an implementation-defined algorithm.

6) The eturred-b —DistancefS F F F is-reasured i
unitslindicated by aunit.

7) The yalues for aunit shall be a supported <unit name>.

8) The yalue for aunit is a supported <unit name> if and only if the value of aunit is equal to the’value of

the UNIT_NAME column of one of the rows where the value of the UNIT_TYPE column is’equal to
'LINEAR' in the ST_UNITS_OF_MEASURE view.

9) If thg unit specified by aunit is not supported by the implementation to compute thédistance between

SELF and ageometry, then an exception condition is raised: SQL/MM Spatial exception —
unsupported unit specified.
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5.1.20 ST_Equals Method

Purpose

Test if an ST_Geometry value is spatially equal to another ST_Geometry value.
Definition

CREATE METHOD ST Equals
(ageometry ST Geometry)
RETURNS INTEGER

FOR ST Geometry
RETURN _SELE ST Qimﬁﬁ F'Faranha(:(jammafwx\ ST T F‘mpi— )

DJscription
1) The method ST_Equals(ST_Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry.

2) The null-call method ST_Equals(ST_Geometry) returns the result of the value expression:
SELF.ST_SymbDifference(ageometry).ST_IsEmpty().
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5.1.21 ST_Relate Method
Purpose
Test if an ST_Geometry value is spatially related to another ST_Geometry value.
Definition
CREATE METHOD ST Relate
(ageometry ST Geometry,

amatrix CHARACTER(9))
RETURNS INTEGER
EQR ST GCoomet Ly
iEGIN
DECLARE counter INTEGER;
DECLARE intersectdim INTEGER;

-- If any value in amatrix is not the list of
-- possible wvalues: 'T', 'F', '0', '1', '2', '*', then
-- raise an exception.
SET counter = 1;
WHILE counter <= 9 DO
IF SUBSTRING (amatrix FROM counter FOR 1)

NOT IN ( 'T', 'F', '0', 'l', '2', '%' ) THEN
SIGNAL SQLSTATE '2FF04'
SET MESSAGE TEXT = 'invalid intersection matrix';
END IF;
SET counter = counter + 1;
END WHILE;

-— Process each of the 9 intersections
SET counter = 1;
WHILE counter <= 9 DO
-— Set intersectdim to the dimlension of the current intersection
CASE counter
WHEN 1 THEN
SET intersectdim_ ¢
Intersection{Interior(SELF), Interior(ageometry)).
ST Dimensioh(); -- See Description
WHEN 2 THEN
SET intersectdim =
Intersection (Interior (SELF), Boundary (ageometry)).
ST \Rimension(); -- See Description
WHEN 3 THEN
SET,"intersectdim =
Intersection(Interior (SELF), Exterior (ageometry)).
ST Dimension(); -- See Description
WHEN 4 THEN
SET intersectdim =
Intersection (Boundary (SELF), Interior (ageometry)).
ST Dimension(); -- See Description
WHEN—S—FHEN
SET intersectdim =
Intersection (Boundary (SELF), Boundary (ageometry)).
ST Dimension(); -- See Description
WHEN 6 THEN
SET intersectdim =
Intersection (Boundary (SELF), Exterior (ageometry)).
ST Dimension(); -- See Description
WHEN 7 THEN
SET intersectdim =
Intersection(Exterior (SELF), Interior (ageometry)).
ST Dimension(); -- See Description
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WHEN 8 THEN
SET intersectdim =
Intersection (Exterior (SELF), Boundary (ageometry)).
ST Dimension(); -- See Description
WHEN 9 THEN
SET intersectdim =
Intersection (Exterior (SELF), Exterior (ageometry)).
ST Dimension(); -- See Description
END CASE;
-— If intersectdim is not in the result set as defined by the
-- current amatrix position, then return 0 (zero).
CASE SUBSTRING (amatrix FROM counter FOR 1)
WHEN 'T' THEN
IF intersectdim NOT IN ( O, 1, 2 ) THEN
RETURN O;
END IF;
WHEN 'F' THEN
IF intersectdim <> -1 THEN
RETURN O0;
END IF;
WHEN 'O' THEN
IF intersectdim <> 0 THEN
RETURN O0;
END TIF;
WHEN '1l' THEN
IF intersectdim <> 1 THEN
RETURN O0;
END IF;
WHEN '2' THEN
IF intersectdim <> 2 THEN
RETURN O0;
END IF;
WHEN '*' THEN
IF intersectdim{NOT IN ( -1, 0, 1, 2 ) THEN
RETURN O;
END IF;
END CASE;
SET counter =‘counter + 1;
END WHILE;
-— If the dimension of each intersection matches the amatrix, then
-— return ¢l {(one).
RETURN J
END

Ddfinitional Rules

1) Let G1 and G2 be ST_Geometry values.

2) Interior(G1) represents the interior of G1.

3) -Boundary(G1) represents the boundary of G1.

4) Exterior(G1) represents the exterior of G1.
5) Intersection(G1, G2) returns the point set intersection of G7 and G2.

NOTE 10 interior, boundary, exterior and point set intersection are described in Subclause 4.1.2.1, "The
Dimensionally Extended 9 Intersection Model".

Description
1) The method ST_Relate(ST_Geometry, CHARACTER) takes the following input parameters:
a) an ST_Geometry value ageometry,
b) a CHARACTER value amatrix.
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2) For null-call method ST_Relate(ST_Geometry, CHARACTER):
Case:
a) If SELF is an empty set, then return the null value.
b) If ageometry is an empty set, then return the null value.

c¢) If any character in amatrix is not 'T', 'F', '0", '1', '2', or ™', then an exception condition is raised:
SQL/MM Spatial exception — invalid intersection matrix.

d) Otherwise:

i) Each character in amatrix corresponds to a cell in the DESIM pattern matrix. This mappingAis
defined in Table 9 — DE-9IM .

Table 9 — DE-9IM Mapping

Position DE-9IM Cell

1 Interior(SELF) N Interior(ageometry)).ST_Dimension()
Interior(SELF) N Boundary(ageometry)).ST_Dimension()
Interior(SELF) n Exterior(ageometry)).ST_Dimension()
Boundary(SELF) n Interior(ageometry)).ST_Dimension()
Boundary(SELF) n Boundary(ageometry)).ST_DimenSion()
Boundary(SELF) n Exterior(ageometry)).ST_Dimension()
Exterior(SELF) n Interior(ageometry)).ST_Dimension()
Exterior(SELF) n Boundary(ageometry)).ST> Dimension()
9 (Exterior(SELF) n Exterior(ageometry).ST_Dimension()

OIN[O|O|B|WIN
I~ =~ I=l=l==l=I=

See Subclause 4.1.2.1, "The Dimensionally Extended 9 Intersection Model" for a detailed
description of the DE-9IM.

i) Each character value in amatrix specifies the_set of acceptable values for an intersection at a
given cell. The meaning for any cell is described in Table 10 — Cell Values.

Table 10.—'Cell Values

Cell Value | Intersection Set Results
'T' {0,1,2}
F {1
IOI {O}
l1l { 1 }
l2’ {2}
e {-1,0,1,2}

iii) Let RESULT bejthe value returned by this method. Set RESULT to 1 (one).
v) For COUNTER varying from 1 (one) to 9:
1) Let INTERSECTDIM be the result of the DE-9IM Intersection at position COUNTER.

2) ket SVI be the character value at COUNTER and let SRI be the intersection set results
corresponding to SVI.

3) [T INTERSECTDIM is not in the set SRI, then set RESULT to 0 (zero).
v) Return RESULT.
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5.1.22 ST_Disjoint Method

Purpose

Test if an ST_Geometry value is spatially disjoint from another ST_Geometry value.
Definition

CREATE METHOD ST Disjoint
(ageometry ST Geometry)
RETURNS INTEGER

FOR ST Geometry
RETIIRN _SELE QT Do"l;\fo/:gammai-rj' TLEAEEA XA A1)

DJscription
1) The method ST_Disjoint(ST_Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry.

2) The null-call method ST_Disjoint(ST_Geometry) returns the result of the value expression:
SELF.ST_Relate(ageometry, 'FF*FF****").
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5.1.23 ST_Intersects Method

Purpose

Test if an ST_Geometry value spatially intersects another ST_Geometry value.
Definition
CREATE METHOD ST Intersects
(ageometry ST Geometry)
RETURNS INTEGER
FOR ST Geometry
RETIRN
CASE SELF.ST Disjoint (ageometry)
WHEN 1 THEN
0
WHEN 0 THEN
1

ELSE
NULL

END
Descripfion
1) The method ST_Intersects(ST_Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry.
2) For the null-call method ST_Intersects(ST_Geometry):
Case:
a) If SELF.ST_Disjoint(ageometry) is equal to 1 (one), then*return 0 (zero).
b) If SELF.ST_Disjoint(ageometry) is equal to 0 (zero), then return 1 (one).

c) Otherwise, return the null value.
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5.1.24 ST_Touches Method

Purpose

Test if an ST_Geometry value spatially touches another ST_Geometry value.
Definition

CREATE METHOD ST Touches
(ageometry ST Geometry)
RETURNS INTEGER
FOR ST Geometry
RETIRN
CASE
WHEN (SELF.ST Dimension() = 0 AND
ageometry.ST Dimension() = 0) THEN
NULL
ELSE
-- Use ST Relate to determine result of the touch operatio
-- on SELF and ageometry
CASE (SELF.ST Relate(ageometry, 'FT*****xx*xt) 1 OR
SELF.ST Relate (ageometry, 'F**T***x&!) 1 OR
SELF.ST Relate (ageometry, 'F***Txxx»') = 1)
WHEN TRUE THEN
1
WHEN FALSE THEN
0
ELSE
NULL

=)

END
END

Déscription

1) The method ST_Touches(ST_Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry:

2) For the null-call method ST_Touches(ST_Geometry):

Case:

a) If the dimension of SELF is equal to 0 (zero) and the dimension of ageometry is equal to 0 (gero),
then return the null value.

b) Otherwise,

i) Let BVE be the result of the value expression: SELF.ST_Relate(ageometry, 'FT*******")|= 1
ORSELF.ST_Relate(ageometry, 'F**T*****') = 1 OR SELF.ST_Relate(ageometry, 'F*******")
=

i)Case:

—_

If BVE is True, then return 1 (one).

(W7 el O = | ) 4 O—L AN
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)
=+
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)
)
)

3) Otherwise, return the null value.
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5.1.25 ST_Crosses Method
Purpose

Test if an ST_Geometry value spatially crosses another ST_Geometry value.
Definition

CREATE METHOD ST Crosses
(ageometry ST Geometry)
RETURNS INTEGER

FOR ST Geometry
RETIRN

CASE
WHEN (SELF.ST Dimension() = 0 AND
ageometry.ST Dimension() = 1) THEN
SELF.ST Relate (ageometry, 'T*T****x*x1)
WHEN (SELF.ST Dimension() = 0 AND
ageometry.ST Dimension() = 2) THEN

SELF.ST Relate (ageometry, 'T*T***x*x1)
WHEN (SELF.ST Dimension() = 1 AND

ageometry.ST Dimension() = 1) THEN
SELF.ST Relate (ageometry, 'Ox**xx*xx*xx1)
WHEN (SELF.ST Dimension() = 1 AND
ageometry.ST Dimension() = 2) THEN
SELF.ST Relate (ageometry, 'T*T***x*x1)
ELSE
NULL
END

Descripfion

1) The method ST_Crosses(ST_Geometry) takes the following input parameters:

a) an ST_Geometry value ageometry.

2) For the null-call method ST_Crosses(ST_Geormetry):
Casg:

a) If the dimension of SELF is equalito 0 (zero) and the dimension of ageometry is equal to 1 (one),
en return the result of the value expression: SELF.ST_Relate(ageometry, "T*T******"),

b) If the dimension of SELF is equal to 0 (zero) and the dimension of ageometry is equal to 2, then
turn the result of the value expression: SELF.ST_Relate(ageometry, 'T*T******"),

c) If the dimension of SELF is equal to 1 (one) and the dimension of ageometry is equal to 1 (one),
en return the result of the value expression: SELF.ST_Relate(ageometry, '0********"),

d) If the dimension of SELF is equal to 1 (one) and the dimension of ageometry is equal to 2, then
turn thesresult of the value expression: SELF.ST_Relate(ageometry, "T*T******").

e) Otherwise, return the null value.
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5.1.26 ST_Within Method

Purpose

Test if an ST_Geometry value is spatially within another ST_Geometry value.
Definition

CREATE METHOD ST Within
(ageometry ST Geometry)
RETURNS INTEGER

FOR ST Geometry
RETIIRN _SELE QT Do"l;\fo/:gammai-rj' VTAR XA A .k )

DJscription
1) The method ST_Within(ST_Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry.

2) The null-call method ST_Within(ST_Geometry) returns the result of the value expression:
SELF.ST_Relate(ageometry, "T*F**F***').
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5.1.27 ST_Contains Method

Purpose

Test if an ST_Geometry value spatially contains another ST_Geometry value.
Definition

CREATE METHOD ST Contains
(ageometry ST Geometry)
RETURNS INTEGER

FOR ST Geometry
RETURN :gommo+ r ST Within (SETE)

Descripfion
1) The method ST_Contains(ST_Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry.

2) The pull-call method ST_Contains(ST_Geometry) returns the result of the value expression:
agedmetry.ST_Within(SELF).

74 Geometry Types © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

5.1.28 ST_Overlaps Method

Purpose

Test if an ST_Geometry value spatially overlaps another ST_Geometry value.
Definition

CREATE METHOD ST Overlaps
(ageometry ST Geometry)
RETURNS INTEGER
FOR ST Geometry

RETIRN
CASE
WHEN (SELF.ST Dimension() = 0 AND
ageometry.ST Dimension() = 0) THEN
SELF.ST Relate (ageometry, 'T*XT***T**x'")
WHEN (SELF.ST Dimension() = 1 AND
ageometry.ST Dimension() = 1) THEN
SELF.ST Relate (ageometry, 'I1*T***T**")
WHEN (SELF.ST Dimension() = 2 AND
ageometry.ST Dimension() = 2) THEN
SELF.ST Relate (ageometry, 'T*T***T**')
ELSE
NULL
END
Déscription

—

The method ST_Overlaps(ST_Geometry) takes the foellowing input parameters:
a) an ST_Geometry value ageometry.

2) For the null-call method ST_Overlaps(ST_Geometry):

Case:

a) If the dimension of SELF is equal to0' (zero) and the dimension of ageometry is equal to 0 (gero),
then return the result of the value\expression: SELF.ST_Relate(ageometry, "T*T***T**').

b) If the dimension of SELF is equal to 1 (one) and the dimension of ageometry is equal to 1 (¢ne),
then return the result of thetvalue expression: SELF.ST_Relate(ageometry, '"1*T***T**").

c) If the dimension of SELF is equal to 2 and the dimension of ageometry is equal to 2, then rgturn
the result of the value expression: SELF.ST_Relate(ageometry, "T*T***T**').

d) Otherwise, return-the null value.
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5.1.29 Empty Cast

Purpose

Cast an empty set of type ST_Geometry to a specific instantiable subtype of ST_Geometry.
Definition

CREATE METHOD ST ToPoint ()
RETURNS ST Point
FOR ST Geometry
BEGIN
I SELE IS OF (ST Point) THEN

RETURN SELF;

END IF;
IF SELF.ST IsEmpty() = 0 THEN
SIGNAL SQLSTATE '2FFl6'
SET MESSAGE TEXT = 'not an empty set';
END IF;

RETURN NEW ST Point();
END

CREATE CAST (ST Geometry AS ST Point)
WITH METHOD ST ToPoint ()
AS ASSIGNMENT

CREATE METHOD ST ToLineString()

RETURNS ST LineString

FOR ST Geometry

BEGIN

IF SELF IS OF (ST _LineString) THEN
RETURN SELF;

END IF;
IF SELF.ST IsEmpty() = 0 THEN
SIGNAL SQLSTATE '2FF16'
SET MESSAGE TEXT = 'npgtian empty set';
END IF;

RETURN NEW ST LineString+);
HEND

CREATE CAST (ST Geometry AS-ST LineString)
WITH METHOD ST ToLineString /()
AS ASSIGNMENT

CREATE METHOD ST ToGircular ()
RETURNS ST CikcularString
FOR ST Geometry
BEGIN
IF SELF* IS OF (ST CircularString) THEN
RETURN SELF;
END IF;
IF SELF.ST IsEmpty() = 0 THEN
O LGNAL SULSTATE Jii e
SET MESSAGE TEXT = 'not an empty set';
END IF;
RETURN NEW ST CircularString();
END

CREATE CAST (ST _Geometry AS ST CircularString)
WITH METHOD ST ToCircular ()
AS ASSIGNMENT
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CREATE METHOD ST ToCompound ()
RETURNS ST CompoundCurve
FOR ST Geometry
BEGIN
IF SELF IS OF (ST CompoundCurve) THEN
RETURN SELF;
END IF;
IF SELF.ST_IsEmpty() = 0 THEN
SIGNAL SQLSTATE '2FF16'
SET MESSAGE TEXT = 'not an empty set';
END IF;
RETURN NEW ST CompoundCurve () ;
END

CREATE CAST (ST Geometry AS ST CompoundCurve)
WITH METHOD ST ToCompound ()
AS ASSIGNMENT

CREATE METHOD ST ToCurvePoly ()
RETURNS ST CurvePolygon
FOR ST Geometry
BEGIN
IF SELF IS OF (ST CurvePolygon) THEN
RETURN SELF;
END IF;
IF SELF.ST IsEmpty() = 0 THEN
SIGNAL SQLSTATE '2FFl6'
SET MESSAGE TEXT = 'not an emply set';
END IF;
RETURN NEW ST CurvePolygon();
END

CREATE CAST (ST _Geometry AS ST CurvePolygon)
WITH METHOD ST ToCurvePoly ()
AS ASSIGNMENT

CREATE METHOD ST ToPolygon ()
RETURNS ST Polygon
FOR ST Geometry
BEGIN
IF SELF IS OF~ (ST Polygon) THEN
RETURN SELE;

END IF;
IF SELFsST IsEmpty() = 0 THEN
SI@NAT, SQLSTATE '2FF16'
SET MESSAGE TEXT = 'not an empty set';
ENDNIF;
RETURN NEW ST Polygon () ;
END

CREATE CAST (ST Geometry AS ST Polygon)
WITH METHOD ST ToPolygon ()
AS ASSIGNMENT
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CREATE METHOD ST ToGeomColl ()
RETURNS ST GeomCollection
FOR ST Geometry
BEGIN

IF SELF IS OF (ST_GeomCollection) THEN
RETURN SELF;
END IF;
IF SELF.ST_IsEmpty() = 0 THEN
SIGNAL SQLSTATE '2FF16'
SET MESSAGE TEXT =
END IF;

RETURN NEW ST GeomCollection();

'not an empty set';

END

CREATE CAST (ST _Geometry AS ST GeomCollection)
WITH METHOD ST ToGeomColl ()
AS ASSIGNMENT

CREATE METHOD ST ToMultiPoint ()
RETURNS ST MultiPoint
FOR ST Geometry
BEGIN
IF SELF IS OF (ST MultiPoint) THEN
RETURN SELF;
END IF;
IF SELF.ST IsEmpty() = O THEN
SIGNAL SQLSTATE '2FFl16'
SET MESSAGE TEXT =
END IF;

RETURN NEW ST MultiPoint();

'not an empty se&g';

END

CREATE CAST (ST _Geometry AS ST MultiPoing)
WITH METHOD ST_TOMultiPoint()
AS ASSIGNMENT

CREATE METHOD ST ToMultiCurve ()
RETURNS ST MultiCurve
FOR ST Geometry
BEGIN
IF SELF IS OF (ST MultiCurve) THEN
RETURN SELF;
END IF;
IF SELF.ST Iskmpty() = 0 THEN
SIGNAL SQESTATE '2FF16'
SET\ MESSAGE TEXT =
END IEs

RETURN'NEW ST MultiCurve();

'not an empty set';

END

CREATE,€AST (ST Geometry AS ST MultiCurve)
WITH METHOD ST_ToMultiCurve()
AS ASSIGNMENT
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END

CREATE CAST (ST _Geometry AS ST MultiLineString)
WITH METHOD ST ToMultiLine ()
AS ASSIGNMENT

CREATE METHOD ST ToMultiSurface ()
RETURNS ST MultiSurface
FOR ST Geometry
BEGIN
IF SELF IS OF (ST MultiSurface) THEN
RETURN SELF;
END IF;
IF SELF.ST IsEmpty() = 0 THEN
SIGNAL SQLSTATE '2FFl6'
SET MESSAGE TEXT = 'not an emply set';
END IF;
RETURN NEW ST MultiSurface();
END

CREATE CAST (ST _Geometry AS ST MultdSurface)
WITH METHOD ST ToMultiSurfacel()
AS ASSIGNMENT

CREATE METHOD ST ToMultiPolydgen ()
RETURNS ST MultiPolygon
FOR ST Geometry
BEGIN
IF SELF IS OF~ (ST MultiPolygon) THEN
RETURN SELE;
END TIF;
IF SELFsST IsEmpty() = 0 THEN
SIGNAT, SQLSTATE '2FF16'
SET MESSAGE TEXT = 'not an empty set';
ENDN\IF;
RETURN NEW ST_MultiPolygon();
END

CREATE CAST (ST Geometry AS ST MultiPolygon)
WITH METHOD ST_ToMultiPolygon()

AS ASSIGNMENT
Description
1) The method ST_ToPoint() has no input parameters.
2) For the null-call method ST_ToPoint():
a) If SELF is of type ST_Point, then return SELF.

b) If SELF is not an empty set, then an exception condition is raised: SQL/MM Spatial exception —

not an empty set.

c) Otherwise, return an empty set of type ST_Point.
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3) Use the method ST_ToPoint() to define an implicitly invocable cast function to cast an ST_Geometry
value to an ST_Point value.

4) The method ST_ToLineString() has no input parameters.
5) For the null-call method ST_ToLineString():
a) If SELF is of type ST_LineString, then return SELF.

b) If SELF is not an empty set, then an exception condition is raised: SQL/MM Spatial exception —
not an empty set.

c) Otherwise, return an empty set of type ST_LineString.

6) Use fhe-method-STF—FoLineStingl-te-define-an-mplici
ST_Geometry value to an ST_LineString value.

7) The method ST_ToCircular() has no input parameters.
8) For the null-call method ST_ToCircular():
a) If SELF is of type ST_CircularString, then return SELF.

b) If SELF is not an empty set, then an exception condition is raised: SQL/MM Spatial exception —
not gn empty set.

c) Qtherwise, return an empty set of type ST_CircularString.

9) Use the method ST_ToCircular() to define an implicitly invocable cast function to cast an
ST_(Geometry value to an ST_CircularString value.

10) The method ST_ToCompound() has no input parameters.
11) For the null-call method ST_ToCompound():
a) If SELF is of type ST_CompoundCurve, then return SELF.

b) If SELF is not an empty set, then an exception condition is raised: SQL/MM Spatial exception —
not an empty set.

c) Otherwise, return an empty set of type ST_CompoundCurve.

12) Use the method ST_ToCompound() to definedn implicitly invocable cast function to cast an
ST_(Geometry value to an ST_CompoundCurve value.

13) The method ST_ToCurvePoly() has-no input parameters.
14) For the null-call method ST_ToCurvePoly():
a) If SELF is of type ST_CurvePolygon, then return SELF.

b) If SELF is not an empty-set, then an exception condition is raised: SQL/MM Spatial exception —
not an empty set.

c) Otherwise, returnran empty set of type ST_CurvePolygon.

15) Use fhe method\ST_ToCurvePoly() to define an implicitly invocable cast function to cast an
ST_(Geometrrvalue to an ST_CurvePolygon value.

16) The method ST_ToPolygon() has no input parameters.

17) For themuitcattmettod-ST—TFoPotygont):
a) If SELF is of type ST_Polygon, then return SELF.

b) If SELF is not an empty set, then an exception condition is raised: SQL/MM Spatial exception —
not an empty set.

c) Otherwise, return an empty set of type ST_Polygon.

18) Use the method ST_ToPolygon() to define an implicitly invocable cast function to cast an
ST_Geometry value to an ST_Polygon value.

19) The method ST_ToGeomColl() has no input parameters.
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20) For the null-call method ST_ToGeomColl():
a) If SELF is of type ST_GeomCollection, then return SELF.

b) If SELF is not an empty set, then an exception condition is raised: SQL/MM Spatial exception —
not an empty set.

c) Otherwise, return an empty set of type ST_GeomCollection.

21) Use the method ST_ToGeomColl() to define an implicitly invocable cast function to cast an
ST_Geometry value to an ST_GeomCollection value.

22) The method ST_ToMultiPoint() has no input parameters.

23Forthe-rul-calmethed-ST—ToMuitiRoinrt():

a) If SELF is of type ST_MuiltiPoint, then return SELF.

b) If SELF is not an empty set, then an exception condition is raised: SQL/MM Spatial‘exception —
not an empty set.

c) Otherwise, return an empty set of type ST_MuitiPoint.

24) Use the method ST_ToMultiPoint() to define an implicitly invocable cast function"to cast an
ST_Geometry value to an ST_MultiPoint value.

25) The method ST_ToMultiCurve() has no input parameters.
26) For the null-call method ST_ToMultiCurve():
a) If SELF is of type ST_MultiCurve, then return SELF.

b) If SELF is not an empty set value, then an exception eondition is raised: SQL/MM Spatial
exception — not an empty set.

c) Otherwise, return an empty set of type ST_MultiCurve.

27) Use the method ST_ToMultiCurve() to define an<implicitly invocable cast function to cast an
ST_Geometry value to an ST_MultiCurve valug;

28) The method ST_ToMuiltiLine() has no input parameters.
29) For the null-call method ST_ToMultiLine():
a) If SELF is of type ST_MultiLin€String, then return SELF.

b) If SELF is not an empty set;then an exception condition is raised: SQL/MM Spatial exception —
not an empty set.

c) Otherwise, return an empty set of type ST_MultiLineString.

30) Use the method ST~ "ToMultiLine() to define an implicitly invocable cast function to cast an
ST_Geometry value to an ST_MultiLineString value.

31) The method:ST ' ToMultiSurface() has no input parameters.
32) For themull-call method ST_ToMultiSurface():

a)AfSELF is of type ST_MultiSurface, then return SELF.
b)/If SELF is not an empty set, then an exception condition is raised: SQL/MM Spatial exception —

IOt G empty Set.

c) Otherwise, return an empty set of type ST_MultiSurface.

33) Use the method ST_ToMultiSurface() to define an implicitly invocable cast function to cast an
ST_Geometry value to an ST_MultiSurface value.

34) The method ST_ToMultiPolygon() has no input parameters.
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35) For the null-call method ST_ToMultiPolygon():
a) If SELF is of type ST_MultiPolygon, then return SELF.

b) If SELF is not an empty set, then an exception condition is raised: SQL/MM Spatial exception —
not an empty set.

c) Otherwise, return an empty set of type ST_MultiPolygon.

36) Use the method ST_ToMultiPolygon() to define an implicitly invocable cast function to cast an
ST_Geometry value to an ST_MultiPolygon value.
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5.1.30 ST_WKTToSQL Method
Purpose

Return a specified ST_Geometry value.
Definition

CREATE METHOD ST WKTToSQL
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST Geometry

FOR ST Geometry
RBREGCIN

-- See Description

END
Ddfinitional Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality’of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geornetry value.

Dgscription
1) The method ST_WKTToSQL(CHARACTER LARGE OBJECT) takes)the following input parameters:
a) a CHARACTER LARGE OBJECT value awkt.

The parameter awkt is the well-known text representation.of'an ST_Geometry value. If awkt is pot

producible in the BNF for <well-known text representation=, then it is implementation-defined whether
or not the following exception condition is raised: SQLMM Spatial Exception — invalid well-known text
representation.

3) The null-call method ST_WKTToSQL(CHARACTER LARGE OBJECT) returns an ST_Geometry
value represented by awkt.

N
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5.1.31 ST_AsText Method

Purpose

Return the well-known text representation of an ST_Geometry value.
Definition

CREATE METHOD ST AsText ()
RETURNS CHARACTER LARGE OBJECT (ST MaxGeometryAsText)
FOR ST Geometry
BEGIN

-- See Description

END

Definitignal Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry valye.

Descripfion
1) The method ST_AsText() has no input parameters.

2) The pull-call method ST_AsText() returns a CHARACTER LARGE OBJECT value containing the
well-known text representation of SELF. Values shall be produced in‘the' BNF for <well-known text
reprgsentation>.

84 Geometry Types © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

51.32 ST_WKBToSQL Method
Purpose

Return a specified ST_Geometry value.

Definition

CREATE METHOD ST WKBToSQL
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST Geometry

FOR ST Geometry
RBREGCIN

D¢

Dgscription

1

N

-- See Description

END
finitional Rules

ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality,of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

The method ST_WKBToSQL(BINARY LARGE OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.

The parameter awkb is the well-known binary representation.of an ST_Geometry value. If awki
not producible in the BNF for <well-known binary representation>, then it is implementation-defi
whether or not the following exception condition is raiSed? SQL/MM Spatial Exception — invalid |
known binary representation.

The null-call method ST_WKBToSQL(BINARY LARGE OBJECT) returns an ST_Geometry valy
represented by awkb.

b is
hed
vell-

[
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5.1.33 ST_AsBinary Method

Purpose
Return the well-known binary representation of an ST_Geometry value.
Definition
CREATE METHOD ST AsBinary ()
RETURNS BINARY LARGE OBJECT (ST MaxGeometryAsBinary)

FOR ST Geometry
BEGIN

-- See Description

END

Definitignal Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the-BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometryvalue.

Descripfion
1) The method ST_AsBinary() has no input parameters.

2) The pull-call method ST_AsBinary() returns a BINARY LARGE OBJECT value containing the well-
known binary representation of SELF. Values shall be produced in the, BNF for <well-known binary

reprgsentation>.
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5.1.34 ST_GMLToSQL Method
Purpose

Return a specified ST_Geometry value.
Definition

CREATE METHOD ST GMLToSQL
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML))
RETURNS ST Geometry

FOR ST Geometry
RBREGCIN

-- See Description

END
Ddfinitional Rules

1) ST_MaxGeometryAsGML is the implementation-defined maximum cardinality efthe CHARACTER
LARGE OBJECT used for the GML representation of an ST_Geometry value:

Dgscription
1) The method ST_GMLToSQL(CHARACTER LARGE OBJECT) takésythe following input parameters:
a) a CHARACTER LARGE OBJECT value agml.

The parameter agml is the GML representation of an ST_Geometry value. The instantiable suljtypes
are mapped to XML elements in the GML representation-as follows:

N

a) an ST_Point value is represented as a Point XMDL<lement.
b) an ST_LineString value is represented as aLineString XML element.

c) an ST_CircularString value is approximated as an ST_LineString value using the
ST_CurveToLine method and the resulting ST_LineString value is represented as a LineString
XML element.

d) an ST_CompoundCurve value is-approximated as an ST_LineString value using the
ST_CurveToLine method and‘the resulting ST_LineString value is represented as a LineString
XML element.

e) an ST_CurvePolygonvalue is approximated as an ST_Polygon value using the
ST_CurvePolyToPoly method and the resulting ST_Polygon value is represented as a Polygon
XML element.

f) an ST_Polygon~alue is represented as a Polygon XML element.

g) an ST_GeemCollection value is represented as a GeometryCollection XML element.

ST _CireularString values contained in the ST_GeomCollection value are approximated as
ST(LineString values using the ST_CurveToLine method and the resulting ST_LineString vialues
are‘represented as LineString XML elements within the GeometryCollection XML element.
ST _CompoundCurve values contained in the ST_GeomCollection value are approximated as
ST_LineString values using the ST_CurveToLine method and the resulting ST_LineString vialues
are represented as LineString XML elements within the GeomeftryCollection XML element.
ST_CurvePolygon values contained in the ST_GeomCollection value are approximated as
ST_Polygon values using the ST_CurvePolyToPoly method and the resulting ST_Polygon values
are represented as Polygon XML elements within the GeometryCollection XML element.

h) an ST_MultiPoint value is represented as a MultiPoint XML element.
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i) an ST_MuiltiCurve value is represented as a MultiLineString XML element. ST_CircularString
values contained in the ST_MuiltiCurve value are approximated as ST_LineString values using
the ST_CurveToLine method and the resulting ST_LineString values are represented as
LineString XML elements within the MultiLineString XML element. ST_CompoundCurve values
contained in the ST_MultiCurve value are approximated as ST_LineString values using the
ST_CurveToLine method and the resulting ST_LineString values are represented as LineString
XML elements within the MultiLineString XML element.

j) an ST_MuiltiLineString value is represented as a MultiLineString XML element.

k) an ST_MultiSurface value is represented as a MultiPolygon XML element. ST_CurvePolygon
values contained in the ST_MultiSurface value are approximated as ST_Polygon values using the

ST ("un/nDnlyTnDnly method - and-the rest |Ifing ST Dnlygnn values are rnprncanfarl as Dnlygnn

ML elements within the MultiPolygon XML element.
I) @n ST_MultiPolygon value is represented as a MultiPolygon XML element.

3) The srsname attribute of the XML element identifies its spatial referencing system. Select the:row in
the PATIAL_REF_SYS view where the srid is equal to SELF.ST_SRID(). For the sele€ted row, let
AN He the value of the AUTH_NAME column, Al be the value of the AUTH_ID colummand SRT be

the vialue of the SRTEXT column.

Case:
a) If the AN is not the null value and Al is not the null value then the srsnamg-attribute is specified
as:
srsname='"AN:Al
b) Qtherwise, the srsname attribute is specified as:
srsname='SRT

4) The pull-call method ST_GMLToSQL(CHARACTER LARGE OBJECT) returns an ST_Geometry
valug represented by agml.
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5.1.35 ST_AsGML Method

Purpose

Return the GML representation of an ST_Geometry value.
Definition

CREATE METHOD ST AsGML ()
RETURNS CHARACTER LARGE OBJECT (ST MaxGeometryAsGML)
FOR ST Geometry
BEGIN

-- See Description

END
Ddfinitional Rules

1) ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the GML representation of an ST_Geometry value!

Description

—

The method ST_AsGML() has no input parameters.

The null-call method ST_AsGML() returns a CHARACTER LARGE-OBJECT value containing a|GML
representation.

N

© ISO/IEC 2003 - All rights reserved Geometry Types 89


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

5.1.36 ST_GeomFromText Functions
Purpose
Return a specified ST_Geometry value.
Definition
CREATE FUNCTION ST GeomFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

RETURNS ST Geometry

LANGUAGE SQL

RETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT
RETURN ST GeomFromText (awkt, 0)

CREATE FUNCTION ST GeomFromText

awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)

RETURNS ST Geometry

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

BEGIN

-- See Description

END

Definitignal Rules
1) ST_MaxGeometryAsText is the implementation-definéd maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.
Descripfion
1) The function ST_GeomFromText(CHARACTER LARGE OBJECT) takes the following input
parameters:
a) 3 CHARACTER LARGE OBJECT value awkt.
2) For the null-call function ST_GeomFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt isithe well-known text representation of an ST_Geometry value. If awktis
ot producible in the BNF for <well-known text representation>, then it is implementation-defined
hether or not the.following exception condition is raised: SQL/MM Spatial Exception — invalid
ell-known text.representation.

b) Return anS\:_Geometry value represented by awkt with the spatial reference system identifier
et to O(zer0).

3) The funttion ST_GeomFromText(CHARACTER LARGE OBJECT, INTEGER) takes the following
inpuf parameters:

a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.
4) For the null-call function ST_GeomFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_Geometry value. If awktis
not producible in the BNF for <well-known text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.
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b) Return an ST_Geometry value represented by awkt with the spatial reference system identifier
set to ansrid.
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5.1.37 ST_GeomFromWKB Functions
Purpose

Return a specified ST_Geometry value.
Definition

CREATE FUNCTION ST GeomFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST Geometry
LANGUAGE SQL
RETERMINISTIC
ONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN ST GeomFromWKB (awkb, O0)

CREATE FUNCTION ST GeomFromWKB

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)

RETURNS ST Geometry

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

BEGIN

-- See Description

END
Definitignal Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

Descripfion
1) The jfunction ST_GeomFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) g BINARY LARGE OBJECT valug awkb.
2) For the null-call function ST_GeemFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_Geometry value. If awkb
is not producible in the:BNF for <well-known binary representation>, then it is implementation-
defined whether or.not'the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known.binary representation.

b) Return an ST) Geometry value represented by awkb with the spatial reference system identifier
get to O (zero).

3) The functionnST_GeomFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

Al AL 1=~
1

a) aBINARYTARGE-OBIECT vatueawkb;
b) an INTEGER value ansrid.
4) For the null-call function ST_GeomFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_Geometlry value. If awkb
is not producible in the BNF for <well-known binary representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known binary representation.

b) Return an ST_Geometry value represented by awkb with the spatial reference system identifier
set to ansrid.
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5.1.38 ST_GeomFromGML Functions
Purpose
Return a specified ST_Geometry value.
Definition
CREATE FUNCTION ST GeomFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML))
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

RETURNS NULL ON NULL INPUT
BEGIN

-- See Description

END

CREATE FUNCTION ST GeomFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML),,
ansrid INTEGER)
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
BEGIN

-- See Description

END
Ddfinitional Rules

1) ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the GML'representation of an ST_Geometry value.

Dgscription

1) The function ST_GeomFromGML(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER)LARGE OBJECT value agml.
For the null-call fanction ST_GeomFromGML(CHARACTER LARGE OBJECT):

a) If theparameter agml does not contain a GML representation, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
GWIL representation.

N

b),Return an ST_Geometry value represented by agm/ with the spatial reference system ident|fier

t i N (oora)
STTTOU\(ZTTU)T

3) The function ST_GeomFromGML(CHARACTER LARGE OBJECT, INTEGER) takes the following
input parameters:

a) a CHARACTER LARGE OBJECT value agml,
b) an INTEGER value ansrid.
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4) For the null-call function ST_GeomFromGML(CHARACTER LARGE OBJECT, INTEGER):

a) If the parameter agm/ does not contain a GML representation, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
GML representation.

b) Return an ST_Geometry value represented by agml with the spatial reference system identifier
set to ansrid.
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5.1.39 ST_Geometry Ordering Definition
Purpose

Test if two ST_Geometry values are equal.
Definition

CREATE FUNCTION ST OrderingEquals
(ageometry ST Geometry,
anothergeometry ST Geometry)
RETURNS INTEGER
LANGUAGE _SOT
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN

CASE
WHEN ageometry.ST Equals(anothergeometry) = 1 THEN
0
ELSE
1

END

CREATE ORDERING FOR ST Geometry
EQUALS ONLY BY RELATIVE WITH
FUNCTION ST OrderingEquals (ST Geometfy,” ST Geometry)

Déscription
1) The function ST_OrderingEquals(ST_Geometry, ST. Geometry) takes the following input paramnieters:
a) an ST_Geometry value ageometry,

b) an ST_Geometry value anothergeometry:

2) For the null-call function ST_OrderingEqlials(ST_Geometry, ST_Geometry):
Case:

a) If the result of the value expression: ageometry.ST_Equals(anothergeometry) is 1 (one), thegn
return O (zero).

b) Otherwise, return 1.(one)

W

Use the function ST<OrderingEquals(ST_Geometry, ST_Geometry) to define ordering for the
ST_Geometry type.
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5.1.40

Purpose

SQL Transform Functions

Define SQL transform functions for the ST_Geometry type.

Definition

CREATE TRANSFORM FOR ST Geometry
ST WellKnownText

(TO SQL WITH METHOD ST WKTToSQL
(CHARACTER LARGE OBJECT (ST MaxGeometryAsText)),
EFROM SO WITH METHOD ST AgToxt (V)

Definitignal Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an STCGeometry value.

2) ST_MaxGeometryAsBinary is the implementation-defined maximurn, eardinality of the BINARY
LARGE OBJECT used for the well-known binary representation/of an ST_Geometry value.

3) ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the GML representation of an.ST *Geometry value.

Descripfion

1) Use

define the transform group ST_WellKnownText,

2) Use

define the transform group ST_WellKnownBinary.

3) Use

define the transform group ST_GML.

$T WellKnownBinary

(TO SQL WITH METHOD ST WKBToSQL
(BINARY LARGE OBJECT (ST MaxGeometryAsBinary)),
FROM SQL WITH METHOD ST AsBinary())
T GML
(TO SQL WITH METHOD ST GMLToSQL
(CHARACTER LARGE OBJECT (ST MaxGeometryAsGML) ),
FROM SQL WITH METHOD ST AsGML())

he method ST_WKTToSQL(CHARACTER LARGE OBJECT) and the method ST_AsText() to
he method ST_WKBToSQL(BINARY LARGE OBJECT) and the method ST_AsBinary() to

he method ST_GMLToSQL(CHARACTER LARGE OBJECT) and the method ST_AsGML() to
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5.1.41 <well-known text representation>

Purpose

This subclause contains the definition of <well-known text representation>.
Description

1) The well-known text representation of an ST_Geometry value is defined by the following BNF for
<well-known text representation>.

<well-known text representation> ::=
<point text representation>
| <curve text representation>
| <surface text representation>
| <collection text representation>

<point text representation> ::=
POINT <point text>

<curve text representation> ::=
<linestring text representation>
| <circularstring text representation>
| <compoundcurve text representation>

<linestring text representation> ::=
LINESTRING <linestring text body>

<circularstring text representation> ::=
CIRCULARSTRING <circularstring text>

<compoundcurve text representation> ::=
COMPOUNDCURVE <compoundcurve text>

<surface text representation> ::=
<curvepolygon text representdtion>

<curvepolygon text representation> ::=
CURVEPOLYGON <curvepolygpn text body>
| <polygon text represenfation>

<polygon text representation> ::=
POLYGON <polygon /text body>

<collection text répresentation> ::=
<multipoint text representation>
| <multicurwe\text representation>
| <multisurflace text representation>
| <geometrycollection text representation>

<multipeint text representation> ::=
MULTIPOINT <multipoint text>

<mud€Icurve text representation> ::=
MULTICURVE <multicurve text>
| <multilinestring text representation>

<multilinestring text representation> ::=
MULTILINESTRING <multilinestring text>

<multisurface text representation> ::=
MULTISURFACE <multisurface text>
| <multipolygon text representation>

<multipolygon text representation> ::=
MULTIPOLYGON <multipolygon text>

<geometrycollection text representation> ::=
GEOMETRYCOLLECTION <geometrycollection text>
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<linestring text body> ::=
<linestring text>

<curvepolygon text body> ::=
<curvepolygon text>

<polygon text body> ::=
<polygon text>

<point text> ::=
<empty set>
| <left paren> <point> <right paren>

<point ia= AVA
<x> = <number>
<y>|::= <number>

<ligestring text>
<empty set>
<left paren> <point>

{ <comma> <point> }... <right paren>

<cifcularstring text> ::=
<empty set>
<left paren> <point>
{ <comma> <point> }... <right paren>

<corpoundcurve text> ::=
<empty set>
<left paren> <single curve text>
{ <comma> <single curve text> }... <right paren>

<sipgle curve text> ::=
<linestring text body>
<circularstring text representatien>

<cufve text> ::=

<linestring text body>
<circularstring text repreSentation>
<compoundcurve text representation>

<ripg text> ::=

<linestring text body>
<circularstring text representation>
<compoundcurve,text representation>

<surface text> :p=
CURVEPOLYGON~<curvepolygon text body>
<polygonttext body>

<cugvepolygon text> ::=
<empty set>
<lefit paren> <ring text>
{ <comma> <ring text> }... <right paren>

<polygon text> ::=
<empty set>
| <left paren> <linestring text>
{ <comma> <linestring text> }... <right paren>

<multipoint text> ::=
<empty set>
| <left paren> <point text>
{ <comma> <point text > }... <right paren>
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<multicurve text> ::=
<empty set>
| <left paren> <curve text>
{ <comma> <curve text> }... <right paren>

<multilinestring text> ::=
<empty set>
| <left paren> <linestring text body>
{ <comma> <linestring text body> }... <right paren>

<multisurface text> ::=
<empty set>
| <left paren> <surface text>
{ <comma> <surface text> }... <right paren>

<multipolygon text> ::=
<empty set>
| <left paren> <polygon text body>
{ <comma> <polygon text body> }... <right paren body>

<geometrycollection text> ::=
<empty set>
| <left paren> <well-known text representation>
{ <comma> <well-known text representation> J,. <right paren>

<empty set> ::= EMPTY
a) Case:

i) If <well-known text representation> immediately contains a <point text representation>,|then
<well-known text representation> produces an¢ST* Point value specified by the immediately
contained <point text representation>.

ii) If <well-known text representation> immediately contains a <curve text representation>| then
<well-known text representation> produces an ST_Curve value specified by the immedijately
contained <curve text representation™>:

iii) If <well-known text representation> immediately contains a <surface text representatior]>
then <well-known text representation> produces an ST_Surface value specified by the
immediately contained <surface text representation>.

iv) Otherwise, <well-known text representation> produces an ST_GeomCollection value
specified by the immeédiately contained <collection text representation>.

b) <point text representation> is the well-known text representation for an ST_Point value that|is
produced by <point text>.

c) Case:

i) If <curvetext representation> immediately contains a <linestring text representation>, then
<eurve text representation> produces an ST_LineString value specified by the immediafely
contained <linestring text representation>.

i) If <curve text representation> immediately contains a <circularstring text representationp,
then <curve text representation> produces an ST_CircularString value specified by the
immediately contained <circularstring text representation>.

ii) Otherwise, <curve text representation> produces an ST_CompoundCurve value specified by
the immediately contained <compoundcurve text representation>.

d) <linestring text representation> is the well-known text representation for an ST_LineString value.
<linestring text representation> produces an ST_LineString value specified by the immediately
contained <linestring text body>.
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e) <circularstring text representation> is the well-known text representation for an ST_CircularString
value. Let APA be the ST_Point ARRAY value produced by a <circularstring text>.

Case:
i) If the cardinality of APA is 0 (zero), then <circularstring text representation> produces an
empty set of type ST_CircularString.
ii) Otherwise, <circularstring text representation> produces an ST_CircularString value as the
result of the value expression: NEW ST_CircularString(APA).

f) <compoundcurve text representation> is the well-known text representation for an
ST_CompoundCurve value. Let ACA be the ST_Curve ARRAY value produced by a

ccompoundeurve text>
P -

Case:
i) If the cardinality of ACA is 0 (zero), then <compoundcurve text representation> produces-an
empty set of type ST_CompoundCurve.

i) Otherwise, <compoundcurve text representation> produces an ST_CompoundCurve value as|
the result of the value expression: NEW ST_CompoundCurve(ACA).

surface text representation> produces an ST_Surface value specified by the immediately
¢ontained <curvepolygon text representation>.

h) fcurvepolygon text representation> is the well-known text representation‘for an
$T_CurvePolygon value.

Case:
i) If <curvepolygon text representation> immediately contains a <curvepolygon text body>, then
<curvepolygon text representation> produces an ST-CurvePolygon value specified by the
immediately contained <curvepolygon text body>.

i) Otherwise, <curvepolygon text representation>produces an ST_Polygon value specified by
the immediately contained <polygon text repfesentation>.

¥polygon text representation> is the well-known text representation for an ST_Polygon value.
¥polygon text representation> produces an~ST_Polygon value specified by the immediately
gontained <polygon text body>.

j) Case:

i) If <collection text representation> immediately contains a <multipoint text representation>,
then <collection text represéntation> produces an ST_MultiPoint value specified by the
immediately contained <multipoint text representation>.

ii) If <collection text-representation> immediately contains a <multicurve text representation>,
then <collection text representation> produces an ST_MultiCurve value specified by the
immediately.contained <multicurve text representation>.

iii) If <colleCtion text representation> immediately contains a <multisurface text representation>,
then.<collection text representation> produces an ST_MuiltiSurface value specified by the
immediately contained <multisurface text representation>.

v)\Otherwise, <collection text representation> produces an ST_GeomCollection value specified

acomatrvcallactiontaxt ranracantatian
oMty Conmtc o teXrTepresCrator—

hyv thao imenadintaly cantainad
by-the-immediately-contained
k) <multipoint text representation> is the well-known text representation for an ST_MultiPoint value.

Let APA be the ST_Point ARRAY value produced by a <multipoint text>.

Case:
i) If the cardinality of APA is 0 (zero), then <multipoint text representation> produces an empty
set of type ST_MultiPoint.
i) Otherwise, <multipoint text representation> produces an ST_MuiltiPoint value as the result of
the value expression: NEW ST_MultiPoint(APA).
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I) Case:

i) If <multicurve text representation> immediately contains a <multicurve text>, then <multicurve
text representation> produces an ST_MultiCurve value. Let ACA be the ST_Curve ARRAY
value produced by a <multicurve text>.

Case:

1) If the cardinality of ACA is 0 (zero), then <multicurve text representation> produces an
empty set of type ST_MultiCurve.

2) Otherwise, <multicurve text representation> produces an ST_MultiCurve value as the
result of the value expression: NEW ST_MultiCurve(ACA).

i) Otherwise, <multicurve text representation> produces an ST_MultiLineString value spegtified
by the immediately contained <multilinestring text representation>.

m) <multilinestring text representation> is the well-known text representation for an
ST_MultiLineString value. Let ALSA be the ST_LineString ARRAY value produced, by a
<multilinestring text>.

Case:

i) If the cardinality of ALSA is 0 (zero), then <multilinestring text representation> produceg an
empty set of type ST_MultiLineString.

ii) Otherwise, <multilinestring text representation> produces an\ST_MultiLineString value @s the
result of the value expression: NEW ST_MultiLineString(ALSA).

n) Case:

i) If <multisurface text representation> immediately‘eontains a <multisurface text>, then
<multisurface text representation> produces anST_MultiSurface value. Let ASA be the
ST_Surface ARRAY value produced by a <mdltisurface text>.

Case:

1) If the cardinality of ASA is 0 (zero);then <multisurface text representation> producgs an
empty set of type ST_MultiSurface.

2) Otherwise, <multisurface text representation> produces an ST_MultiSurface value @s the
result of the value expression: NEW ST_MultiSurface(ASA).

ii) Otherwise, <multisurface text representation> produces an ST_MultiPolygon value spetified
by the immediately_ contained <multipolygon text representation>.

0) <multipolygon text representation> is the well-known text representation for an ST_MultiPollygon
value. Let APA be the ST_Polygon ARRAY value produced by a <multipolygon text>.

Case:

i) If thetcardinality of APA is 0 (zero), then <multipolygon text representation> produces an
empty' set of type ST_MultiPolygon.

ii)\Otherwise, <multipolygon text representation> produces an ST_MuiltiPolygon value as the
result of the value expression: NEW ST_MultiPolygon(APA).

p),<geometrycollection text representation> is the well-known text representation for an

QT tH Lot AOCA bao th ST O £
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<geometrycollection text>.
Case:

i) If the cardinality of AGA is 0 (zero), then <geometrycollection text representation> produces
an empty set of type ST_GeomCollection.

ii) Otherwise, <geometrycollection text representation> produces an ST_GeomCollection value
as the result of the value expression: NEW ST_GeomCollection(AGA).
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q) Let APA be the ST_Point ARRAY value produced by a <linestring text> in <linestring text body>.
Case:

i) If the cardinality of APA is 0 (zero), then <linestring text body> produces an empty set of type
ST_LineString.

i) Otherwise, <linestring text body> produces an ST_LineString value as the result of the value
expression: NEW ST_LineString(APA).

r) Let ACA be the ST_Curve ARRAY value produced by a <curvepolygon text> in <curvepolygon
text body>.

Case:

i) If the cardinality of ACA is 0 (zero), then <curvepolygon text body> produces an empty set ©f
type ST_CurvePolygon.

ii) If the cardinality of ACA is 1 (one), then let AER be the element of ACA. <curvepolygon’text

body> produces an ST_CurvePolygon value as the result of the value expression; NEW
ST_CurvePolygon(AER).

i) Otherwise, let AER be the first element in ACA and let AIR be the sublist of ACA containing
the other elements of ACA. produces an ST_CurvePolygon value as the result of the value
expression: NEW ST_CurvePolygon(AER, AIR).

s) llet ALSA be the ST_LineString ARRAY value produced by a <polygoen text> in <polygon text
bhody>.

Case:

i) If the cardinality of ALSA is 0 (zero), then <polygon textirepresentation><polygon text body>
produces an empty set of type ST_Polygon.

ii) If the cardinality of ALSA is 1 (one), then let ALSbe the element of ALSA. <polygon text

body> produces an ST_Polygon value as the fesult of the value expression: NEW
ST_Polygon(ALS).

iii) Otherwise, let AER be the first element in ALSA and let AIR be the sublist of ALSA containing
the other elements of ALSA. <polygon-text body> produces an ST_Polygon value as the
result of the value expression: NEWST_Polygon(AER, AIR).

t) Case:

i) If <point text> immediately, Contains an <empty set>, then <point text> produces an empty
ST_Point value.

i) Otherwise, <point text> produces the ST_Point value from <point>.

u) let XC be the DOUBLE PRECISION value specified by <x> in <point> and YC be the DOUBLE

FPRECISION value specified by <y> in <point>. <point> produces an ST_Point value as the result
of the value expression: NEW ST_Point(XC, YC).

v) Case:

i) If <linestring text> immediately contains an <empty set>, then <linestring text> produces an
empty ST_Point ARRAY value.

HAWYaY 12PN [H=Y frin o d ot e Al aaon OT Daiat ADD AN
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values specified by the immediately contained <point>s.
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w) Case:

i) If <circularstring text> immediately contains an <empty set>, then <circularstring text>
produces an empty ST_Point ARRAY value.

ii) Otherwise, <circularstring text> produces an ST_Point ARRAY value that contains the
ST_Point values specified by the immediately contained <point>s.
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x) Case:

i) If <compoundcurve text> immediately contains an <empty set>, then <compoundcurve text>
produces an empty ST_Curve ARRAY value.

i) Otherwise, <compoundcurve text> produces an ST_Curve ARRAY value that contains the
ST_Curve values specified by the immediately contained <single curve text>s.

y) Case:

i) If <single curve text> immediately contains a <linestring text body>, then <single curve text>
produces an ST_LineString value specified by the immediately contained <linestring text
body>.

i) Otherwise, <single curve text> produces an ST_CircularString value specified by the
immediately contained <circularstring text representation>.

z) Case:

i) If <curve text> immediately contains a <linestring text body>, then <curve text> producgs an
ST_LineString value specified by the immediately contained <linestring téxt-body>.

ii) If <curve text> immediately contains a <circularstring text representation>, then <curve fext>
produces an ST_CircularString value specified by the immediately contained <circulars{ring
text>.

iii) Otherwise, <curve text> produces an ST_CompoundCurve-value specified by the
immediately contained <compoundcurve text representation>.

aa) Case:

i) If <ring text> immediately contains a <linestring téxt body>, then <ring text> produces an
ST_LineString value specified by the immediately contained <linestring text body>.

ii) If <ring text> immediately contains a <circularstring text representation>, then <ring tex{>
produces an ST_CircularString value specified by the immediately contained <circulars{ring
text representation>.

iii) Otherwise, <ring text> produces an"ST_CompoundCurve value specified by the immed{ately
contained <compoundcurve textrepresentation>.

ab) Case:

i) If <surface text> immediately contains a <curvepolygon text body>, then <surface text>
produces an ST_CurivePolygon value specified by the immediately contained <curvepolygon
text body>.

i) Otherwise, <surface text> produces an ST_Polygon value specified by the immediately
contained-<polygon text body>.

ac) Case:

i) If <curvepolygon text> immediately contains an <empty set>, then <curvepolygon text>
produces an empty ST_Curve ARRAY value.

i) "Otherwise, <curvepolygon text> produces an ST_Curve ARRAY value that contains the
ST_Curve values specified by the immediately contained <ring text>s.

i) If <polygon text> immediately contains an <empty set>, then <polygon text> produces an
empty ST_LineString ARRAY value.

i) Otherwise, <polygon text> produces an ST_LineString ARRAY value that contains the
ST_LineString values specified by the immediately contained <linestring text>s.

ae) Case:

i) If <multipoint text> immediately contains an <empty set>, then <multipoint text> produces an
empty ST_Point ARRAY value.
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i) Otherwise, <multipoint text> produces an ST_Point ARRAY value that contains the ST_Point
values specified by the immediately contained <point text>s.

af) Case:

i) If <multicurve text> immediately contains an <empty set>, then <multicurve text> produces
an empty ST_Curve ARRAY value.

ii) Otherwise, <multicurve text> produces an ST_Curve ARRAY value that contains the
ST_Curve values specified by the immediately contained <curve text>s.

ag) Case:

i) If <multilinestring text> immediately contains an <empty set>, then <multilinestring text>

ah)

ai) (

aj)

produces an empty ST_LineString ARRAY value.

i) Otherwise, <multilinestring text> produces an ST_LineString ARRAY value that contains-the
ST_LineString values specified by the immediately contained <linestring text body>s.

Case:

i) If <multisurface text> immediately contains an <empty set>, then <multisurface text>
produces an empty ST_Surface ARRAY value.

ii) Otherwise, <multisurface text> produces an ST_Polygon ARRAY value that contains the
ST_Surface values from the immediately contained <surface text>s,

Case:

i) If <multipolygon text> immediately contains an <empty set>)then <multipolygon text>
produces an empty ST_Polygon ARRAY value.

ii) Otherwise, <multipolygon text> produces an ST_P¢élygon ARRAY value that contains the
ST_Polygon values from the immediately contained <polygon text body>s.

Case:

i) If <geometrycollection text> immediately eontains an <empty set>, then <geometrycollection
text> produces an empty ST_Geometry-ARRAY.

i) Otherwise, an ST_Geometry ARRAY-Value that contains the ST_Geometry values from the
immediately contained <well-known text representation>s.
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5.1.42 <well-known binary representation>

Purpose

This subclause contains the definition of <well-known binary representation>.
Description

1) The well-known binary representation of an ST_Geometry value is defined by the following BNF for
<well-known binary representation>.

<well-known binary representation> ::=
<point binary representation>
| <curve binary representation>
| <surface binary representation>
| <collection binary representation>

<point binary representation> ::=
<byte order> <wkbpoint> [ <wkbpoint binary> ]

<curve binary representation> ::=
<linestring binary representation>
| <circularstring binary representation>
| <compoundcurve binary representation>

<linestring binary representation> ::=
<byte order> <wkblinestring> [ <num> <wkbpoint binary>... ]

<circularstring binary representation> ::=
<byte order> <wkbcircularstring> [ <n@m> <wkbpoint binary>... ]

<compoundcurve binary representation> F
<byte order> <wkbcompoundcurve> J <num> <wkbcurve binary>... ]

<surface binary representation> ::=
<curvepolygon binary representation>

<curvepolygon binary representation> ::=
<byte order> <wkbcurvepgiygon> [ <num> <wkbring binary>... ]
| <polygon binary represgntation>

<polygon binary representation> ::=
<byte order> <wkbpolygon> [ <num> <wkblinearring binary>... ]

<collection binary(representation> ::=
<multipoint binary representation>
| <multicurwe\binary representation>
| <multisurflace binary representation>
| <geometrycollection binary representation>

<multipeint binary representation> ::=
<byte order> <wkbmultipoint>
[ <num> <point binary representation>... ]

<multicurve binary representation> ::=
<byte order> <wkbmulticurve>
[ <num> <curve binary representation>... ]
| <multilinestring binary representation>

<multilinestring binary representation> ::=
<byte order> <wkbmultilinestring>
[ <num> <linestring binary representation>... ]

<multisurface binary representation> ::=
<byte order> <wkbmultisurface>
[ <num> <surface binary representation>... ]
| <multipolygon binary representation>
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<multipolygon binary representation> ::=

<geometrycollection binary representation>

<byte order> <wkbmultipolygon>

[ <num> <polygon binary representation>... ]

<byte order> <wkbgeometrycollection>

[ <num> <well-known binary representation>... ]

<wkbcurve binary> ::=

<linestring binary representation>
<circularstring binary representation>

<wkbring binary> ::=

<wk
<wk
<wk
<nu
<wk
<wk
<wk
<wk
<wk
<wk
<wk
<wk
<wk
<wk
<wk
<wk
<wk

<byt

<bi
<1if

<byf

ITInmestring pinary represencacion
<circularstring binary representation>
<compoundcurve binary representation>

point binary> ::= <wkbx> <wkby>

x> <double>

y> ::= <double>

> ::= <uint32>

linearring> ::= <num> <wkbpoint binary>...
point> ::= <uint32>
linestring> ::= <uint32>
circularstring> ::= <uint32>
compoundcurve> ::= <uint32>
polygon> ::= <uint32>
curvepolygon> ::= <uint32>
multipoint> ::= <uint32>
multilinestring> ::= <uint32>

multicurve> ::= <uint32>

multisurface> <uint32>
multipolygon> ::= <udnt32>
geometrycollection>, ::= <uint32>

e order> ::=
<big endianpy
<little endian>

endianX/+:= !! See Description
tle endfan> ::= !! See Description

eX, +w'= !l See Description

<uirre

o o) [ =] b e
= c . - . SYCccC DCcoSCTrIrpCcrIoln

<double> ::= !! See Description

a) Case:

i) If <well-known binary representation> immediately contains a <point binary representation>,
then <well-known binary representation> produces an ST_Point value specified by the

immediately contained <point binary representation>.

ii) If <well-known binary representation> immediately contains a <curve binary representation>,
then <well-known binary representation> produces an ST_Curve value specified by the

immediately contained <curve binary representation>.
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iii) If <well-known binary representation> immediately contains a <surface binary

representation>, then <well-known binary representation> produces an ST_Surface value

specified by the immediately contained <surface binary representation>.

iv) Otherwise, <well-known binary representation> produces an ST_GeomCollection value
specified by the immediately contained <collection binary representation>.

b) Case:

i) If <point binary representation> immediately contains a <wkbpoint binary>, then <point
representation> is the well-known binary representation for an ST_Point value that is
produced by <wkbpoint binary>.

binary

i Othanwvica <naint hinarns rgnrasantation> nroduces-an emptvysetof tvna ST Paint
7 I ~ J ~ Lad Ll 4 J *

c) Case:

i) If <curve binary representation> immediately contains a <linestring binary representatiol
then <curve binary representation> produces an ST_LineString value specified)by the
immediately contained <linestring binary representation>.

ii) If <curve binary representation> immediately contains a <circularstring' binary
representation>, then <curve binary representation> produces an ST_-€ircularString val
specified by the immediately contained <circularstring binary repfesentation>.

iii) Otherwise, <curve binary representation> produces an ST_CempoundCurve value spe
by the immediately contained <compoundcurve binary representation>.

d) Case:

i) If <linestring binary representation> immediately eontains <num>, then <linestring binar
representation> is the well-known binary representation for an ST_LineString value. L¢
be an ST_Point ARRAY value with cardinality of'<num> that contains the ST_Point valy
specified by the immediately contained <wkbpoint binary>s. <linestring binary
representation> produces an ST_LineString value as the result of the value expression
ST_LineString(APA).

i) Otherwise, <linestring binary representation> produces an empty set of type ST_Line St

e) Case:

binary representation> is the well-known binary representation for an ST_CircularStrin
value. Let APA be an ST_Point ARRAY value with cardinality of <num> that contains {
ST_Point values specified by the immediately contained <wkbpoint binary>s. <linestrin
binary representation> produces an ST_CircularString value as the result of the value
expressionzNEW ST_CircularString(APA).

ii) Otherwise;-<circularstring binary representation> produces an empty set of type
ST_GircularString.

f) Cases

i)\ lf’<compoundcurve binary representation> immediately contains <num>, then
<compoundcurve binary representation> is the well-known binary representation for an
ST_CompoundCurve value. Let ACA be an ST_Curve ARRAY value with cardinality off

i) If <circularstring binary representation> immediately contains <num>, then <circu|arstrig:[g

n>

cified

y
t APA

es

NEW

ring.

e
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curve

binary>s. <compoundcurve_binary representation> produces an ST_CompoundCurve value

as the result of the value expression: NEW ST_CompoundCurve(ACA).

i) Otherwise, <compoundcurve binary representation> produces an empty set of type
ST_CompoundCurve.

g) <surface binary representation> produces an ST_Surface value specified by the immediately

contained <curvepolygon binary representation>.
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h) Case:

i) If <curvepolygon binary representation> immediately contains a <num>, then <curvepolygon
binary representation> produces an ST_CurvePolygon. Let ACA be an ST_Curve ARRAY
value with cardinality of <num> that contains the ST_Curve values specified by the
immediately contained <wkbring binary>s.

Case:

1) If the cardinality of ACA is 0 (zero), then <curvepolygon binary representation> produces
an empty set of type ST_CurvePolygon.

2) If the cardinality of ACA is 1 (one), then let AER be the element of ACA. <curvepolygon

expression: NEW ST_CurvePolygon(AER).

3) Otherwise, let AER be the first element in ACA and let AIR be the sublist of ACA
containing the other elements of ACA. <curvepolygon binary representation> produtes
an ST_CurvePolygon value as the result of the value expression: NEW
ST_CurvePolygon(AER, AIR).

ii) If <curvepolygon binary representation> immediately contains a <polygon binary
representation>, then <curvepolygon binary representation> produces an ST_Polygon value
specified by the immediately contained <polygon binary representation=.

iii) Otherwise, <curvepolygon binary representation> produces an empty set of type
ST_CurvePolygon.

i) Case:

i) If <polygon binary representation> immediately contain§.<num>, then <polygon binary
representation> is the well-known binary representation/for an ST_Polygon value. Let ALSA
be an ST_LineString ARRAY value with cardinality of <num> that contains the ST_LineString
values specified by the immediately contained, <wkblinearring binary>s.

Case:

1) If the cardinality of ALSA is 0 (zero), then <polygon binary representation> produces an
empty set of type ST_Polygon.

2) If the cardinality of ALSA is 1 (one), then let ALS be the element of ALSA. <polygon
binary representation> produces an ST_Polygon value as the result of the value
expression: NEW ST_Polygon(ALS).

3) Otherwise, let AER(be the first element in ALSA and let AIR be the sublist of ALSA
containing the other elements of ALSA. <polygon binary representation> produces an
ST_Polygon value as the result of the value expression: NEW ST_Polygon(AER, AIR).

i) Otherwise, <polygon binary representation> produces an empty set of type ST_Polygon.
j) Case:

i) If <collection binary representation> immediately contains a <multipoint binary
représentation>, then <collection binary representation> produces an ST_MultiPoint value
specified by the immediately contained <multipoint binary representation>.

i\ }f'<collection binary representation> immediately contains a <multicurve binary
representation>, then <collection binary representation> produces an ST_MuitiCurve value
specified by the immediately contained <multicurve binary representation>.

iii) If <collection binary representation> immediately contains a <multisurface binary
representation>, then <collection binary representation> produces an ST_MuiltiSurface value
specified by the immediately contained <multisurface binary representation>.

iv) Otherwise, <collection binary representation> produces an ST_GeomCollection value
specified by the immediately contained <geometrycollection binary representation>.
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k) Case:

i) If <multipoint binary representation> immediately contains <num>, then <multipoint binary
representation> is the well-known binary representation for an ST_MultiPoint value. Let APA
be the ST_Point ARRAY value with cardinality of <num> that contains the ST_Point values
specified by the immediately contained <point binary representation>s. <multipoint binary
representation> produces an ST_MultiPoint value as the result of the value expression: NEW
ST_MultiPoint(APA).

i) Otherwise, <multipoint binary representation> produces an empty set of type ST_MuitiPoint.

I) Case:

|\ I <multicurvg hunar\l rnnraennfahnns |mmnduafo|\l contains-a-<ni Taab then <multicurve. hunary

representation> produces an ST_MultiCurve value Let ACA be the ST Curve ARRAYX|value
with cardinality of <num> that contains the ST_Curve values specified by the immediatgly
contained <curve binary representation>s. <multicurve binary representation> produces an
ST_MultiCurve value as the result of the value expression: NEW ST_MultiCurve(ACA).

ii) If <multicurve binary representation> immediately contains a <multilinestring binary
representation>, then <multicurve binary representation> produces an'S7_MuiltiLine String
value specified by the immediately contained <multilinestring binary epresentation>.

iii) Otherwise, <multicurve binary representation> produces an empty/set of type ST_MultiCurve.
m) Case:

i) If <multilinestring binary representation> immediately contains <num>, then <multilines{ring
binary representation> is the well-known binary representation for an ST_MultiLineString
value. Let ALSA be the ST_LineString ARRAY value-with cardinality of <num> that contains
the ST_LineString values specified by the immediately contained <linestring binary
representation>s. <multilinestring binary repfesentation> produces an ST_MultiLineString
value as the result of the value expressioniNEW ST_MultiLineString(ALSA).

i) Otherwise, <multilinestring binary representation> produces an empty set of type
ST_MultiLineString.

n) Case:

i) If <multisurface binary representation> immediately contains a <num>, then <multisurfgce
binary representation> preduces an ST_MultiSurface value. Let ASA be the ST_Surfade
ARRAY value with cardinality of <num> that contains the ST_Surface values specified by the
immediately contained,<surface binary representation>s. <multisurface binary
representation> produces an ST_MultiSurface value as the result of the value expression:
NEW ST_MultiSurface(ASA).

ii) If <multisurdace binary representation> immediately contains a <multipolygon binary
representation>, then <multisurface binary representation> produces an ST_MultiPolygpn
value,specified by the immediately contained <multipolygon binary representation>.

iii) Otherwise, <multisurface binary representation> produces an empty set of type
ST MultiSurface.

o) Case:

i) If <multipolygon binary representation> immediately contains <num>, then <multipolygqn
binary representation> is the well-known binary representation for an ST_MultiPolygon value.
Let APA be the ST_Polygon ARRAY value with cardinality of <num> that contains the
ST_Polygon values specified by the immediately contained <polygon binary
representation>s. <multipolygon binary representation> produces an ST_MultiPolygon value
as the result of the value expression: NEW ST_MultiPolygon(APA).

i) Otherwise, <multipolygon binary representation> produces an empty set of type
ST_MultiPolygon.
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p) Case:

i) If <geometrycollection binary representation> immediately contains <num>, then
<geometrycollection binary representation> is the well-known binary representation for an
ST_GeomCollection. Let AGA be the ST_Geometry ARRAY value with cardinality of <num>
that contains the ST_Geometry values specified by the immediately contained <well-known
binary representation>s. <geometrycollection binary representation> produces an
ST_GeomCollection value as the result of the value expression: NEW
ST_GeomCollection(AGA).

i) Otherwise, <geometrycollection binary representation> produces an empty set of type
ST_GeomCollection.

q) Case:

i) If <wkbcurve binary> immediately contains a <linestring binary representation>, then
<wkbcurve binary> produces an ST_LineString value specified by the immediately contained
<linestring binary representation>.

i) Otherwise, <wkbcurve binary> produces an ST_CircularString value specified by the
immediately contained <circularstring binary representation>.

r) Case:

i) If <wkbring binary> immediately contains a <linestring binary representation>, then <wkbring
binary> produces an ST_LineString value specified by the immediately contained <linestring
binary representation>.

ii) If <wkbring binary> immediately contains a <circularstring binary representation>, then
<wkbring binary> produces an ST_CircularString value speeified by the immediately
contained <circularstring binary representation>.

iii) Otherwise, <wkbring binary> produces an ST_CompoundCurve value specified by the
immediately contained <compoundcurve binary_representation>.

et XC be the DOUBLE PRECISION value specified by <wkbx> in <wkbpoint binary> and YC be
the DOUBLE PRECISION value specified bys<wkby> in <wkbpoint binary>. <wkbpoint binary>
produces an ST_Point value as the result of'the value expression: NEW ST_Point(XC, YC).

$wkbx> is a <double> representing the x-coordinate value of an ST_Point value.

)

u) fwkby> is a <double> representing:the y coordinate value of an ST_Point value.
) $num> is an <uint32> that repreésent the number of elements in a repeating group.
)

$wkblinearring binary> produces an ST_Point ARRAY value with cardinality of <num> that
gontains the ST_Point values specified by the immediately contained <wkbpoint binary>s.
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x) The <well-known binary representation> <uint32> values are defined in Table 11 — <well-known
binary representation> <uint32> Values.

Table 11 — <well-known binary representation> <uint32> Values

<well-known binary representation> <uint32> Value

<wkbpoint> 1 (one)
<wkblinestring> 2
<wkbcircularstring> 1000001
<wkbcompoundcurve> 1000002
<wKbpolygon> 3
<wkbcurvepolygon> 1000003
<wkbmultipoint> 4
<wkbmulticurve> 1000004
<wkbmultilinestring> 5
<wkbmultisurface> 1000005
<wkbmultipolygon> 6
<wkbgeometrycollection> 7

y) <byte order> indicates the binary representation of <uint32>‘and <double> values that folloyw
<byte order>.

z) <big endian> is a <byte order> represented by a <byte> with the value 0 (zero). <uint32> ig Big
Endian (most significant octet first). <double> is‘Big'Endian (sign bit is in the first octet).

aa) <little endian> is a <byte order> represented.by'a <byte> with the value 1 (one). <uint32> i Little
Endian (most significant octet last). <double> is Little Endian (sign bit is in the last octet).

ab) <byte> is an 8 bit (1 (one) octet) data type that encodes an unsigned integer in the range [0} 255].

ac) <uint32> s a 32 bit (4 octets) data type that encodes an unsigned integer in the range [0,
4294967295].

ad) <double> is a 64 bit (8 octets)-double precision data type that encodes a double precision format
using the IEC 559:1989.

ae) <well-known binary representation> provides a portable representation of a geometry value|as a
contiguous stream of octets in a BINARY LARGE OBJECT value. The serialized ST_Geonyetry
is either represénted in Big Endian format or Little Endian format. Conversion between Big
Endian format.or Little Endian format is a simple operation involving reversing the order of qctets
within each'<uint32> or <double> value in the BINARY LARGE OBJECT.
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6 Point Types
6.1 ST_Point Type and Routines

6.1.1 ST_Point Type
Purpose

The ST_Point type is a 0-dimensional geometry and represents a single location in two-dimensional
coordinate space.

Definition

CREATE TYPE ST Point

UNDER ST Geometry

AS (
ST PrivateX DOUBLE PRECISION DEFAULT NULL,
ST_PrivateY DOUBLE PRECISION DEFAULT NULL

)

INSTANTIABLE

NOT FINAL

CONSTRUCTOR METHOD ST Point
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST Point
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST Point
(awkt CHARACTER LARGE OBJECT'(ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST Point
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL\ON NULL INPUT,

CONSTRUCTORSMETHOD ST Point
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS STiPoint
SEBENAS RESULT
L ANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST_Point
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST_Point
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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CONSTRUCTOR METHOD STiPoint
(xcoord DOUBLE PRECISION,
ycoord DOUBLE PRECISION)
RETURNS STiPoint
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST_Point
(xcoord DOUBLE PRECISION,
ycoord DOUBLE PRECISION,
ansrid INTEGER)

RETURNS ST_Point

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NMETHOD ST X()

RETURNS DOUBLE PRECISION
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NETHOD ST X

(xcoord DOUBLE PRECISION)
RETURNS ST Point

SELF AS RESULT

LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

NMETHOD ST _Y ()

RETURNS DOUBLE PRECGISION
LANGUAGE SQL

DETERMINISTLE

CONTAINS S@QL

RETURNS NULE ON NULL INPUT,

NMETHOD STXY
(ycdord DOUBLE PRECISION)
RETYRNS ST Point

SELF AS RESULT

TANGUAGE SQT
DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD ST ExplicitPoint ()
RETURNS DOUBLE PRECISION ARRAY[2]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
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Definitional Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

2) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

3) The attribute ST_PrivateX is not for public use. There are no GRANT statements granting EXECUTE

privilege on the observer or mutator method for ST_PrivateX.

4) The attribute ST_PrivateY is not for public use. There are no GRANT statements granting EXECUTE

privilege on the observer or mutator method for ST_PrivateY.

Dgscription

1

~N O b W N

The ST_Point type provides for public use:
a) a method ST_Point(CHARACTER LARGE OBJECT),
b) a method ST_Point(CHARACTER LARGE OBJECT, INTEGER),
c) a method ST_Point(BINARY LARGE OBJECT),
d) a method ST_Point(BINARY LARGE OBJECT, INTEGER),
e) a method ST_Point(DOUBLE PRECISION, DOUBLE PRECISION);
f) a method ST_Point(DOUBLE PRECISION, DOUBLE PRECISION, INTEGER),
g) a method ST_X(),
h) a method ST_X(DOUBLE PRECISION),
i) a method ST_Y(),
j) a method ST_Y(DOUBLE PRECISION),
k) a method ST_ExplicitPoint(),
1) a function ST_PointFromText(CHARAGTER LARGE OBJECT),
m) a function ST_PointFromText(CHARACTER LARGE OBJECT, INTEGER),
n) a function ST_PointFromWKB(BINARY LARGE OBJECT),
0) a function ST_PointFromWKB(BINARY LARGE OBJECT, INTEGER).
p) a function ST_PointFromGML(CHARACTER LARGE OBJECT),
q) a function ST_PointFromGML(CHARACTER LARGE OBJECT, INTEGER),

The ST_PrivateX attribute contains the x coordinate value.

)
)
)
)
)
)
)
)

The ST_PrivateY.attribute contains the y coordinate value.

An ST_Pointwalue is a 0-dimensional geometry that represents a single location.
The dimension of an ST_Point value is 0 (zero).

The coordinate dimension of an ST_Point value is 2.

The boundary of an ST Point value is the empty set

8) An ST_Point value is simple.

9) An ST_Point value returned by the constructor function corresponds to the empty set.

10) An ST_Point value is not well formed if either:

a) the ST_PrivateX attribute is the null value and the ST_PrivateY attribute is not the null value, or

b) the ST_PrivateY attribute is the null value and the ST_PrivateX attribute is not the null value.
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6.1.2 ST_Point Methods
Purpose

Return an ST_Point value constructed from either the well-known text representation or the well-known
binary representation of an ST_Point value, or the specified coordinate values.

Definition

CREATE CONSTRUCTOR METHOD ST Point
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

RETURNS ST Point
EQR ST Point

RETURN ST PointFromText (awkt)

CREATE CONSTRUCTOR METHOD ST_Point

awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)

RETURNS ST Point

FOR ST Point

RETURN ST PointFromText (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST_Point

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST_Point

JOR ST Point

RETURN ST PointFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST Point

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)

RETURNS ST Point

JOR ST Point

RETURN ST PointFromWKB (awkb, ansrid)

CREATE CONSTRUCTOR METHOD ST Point
xcoord DOUBLE PRECISION,

ycoord DOUBLE PRECISION)

RETURNS ST_Point

JOR ST Point

RETURN NEW ST Point (xcobxrd, ycoord, 0)

CREATE CONSTRUCTOR METHOD ST Point
xcoord DOUBLE PRECISION,
ycoord DOUBLE RRECISION,
ansrid INTEGER)

RETURNS ST_Point

FOR ST PoinE

RETURN SELF". -- Return an ST Point value with
ST_RkivateDimension (0) . -- dimension = 0,
ST ,PrivateCoordinateDimension (2) . -- coordinate dimension = 2,
3T~ SRID (ansrid) . -- SRID = ansrid,
ST X (xcoord) —= coordinate = xcoord,
ST Y (ycoord) -— y coordinate = ycoord

Definitional Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

2) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

116 Point Types © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

Description
1) The method ST_Point(CHARACTER LARGE OBJECT) takes the following input parameter:
a) a CHARACTER LARGE OBJECT value awkt.

2) For the null-call type preserving SQL-invoked constructor method ST_Point(CHARACTER LARGE
OBJECT):

a) The parameter awkt is the well-known text representation of an ST_Point value. If awkt is not
producible in the BNF for <point text representation>, then it is implementation-defined whether or
not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-known
text representation.

b) Return an ST_Point value represented by awkt with the spatial reference system identifier set to 0
(zero).

3) The method ST_Point(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) For the null-call type preserving SQL-invoked constructor method ST_Pain{(CHARACTER LAR[GE
OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of af ST_Point value. If awkt is r{ot
producible in the BNF for <point text representation>, then itiSimplementation-defined whether or
not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-knqwn
text representation.

b) Return an ST_Point value represented by awkt with.the spatial reference system identifier set to
ansrid.

5) The method ST_Point(BINARY LARGE OBJECT)\fakes the following input parameter:
a) a BINARY LARGE OBJECT value awkb;

6) For the null-call type preserving SQL-inveked constructor method ST_Point(BINARY LARGE
OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_Point value. If awkb]is not
producible in the BNF for <point binary representation>, then it is implementation-defined whether
or not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-known
binary representation

b) Return an ST_Poijnt value represented by awkb with the spatial reference system identifier $et to
0 (zero).

7) The method ST. Roint(BINARY LARGE OBJECT, INTEGER) takes the following input parametgrs:
a) a BINARY'LARGE OBJECT value awkb,
b) an INTEGER value ansrid.

8) For the null-call type preserving SQL-invoked constructor method ST_Point(BINARY LARGE
OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_Point value. If awkb is not
producible in the BNF for <point binary representation>, then it is implementation-defined whether
or not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-known
binary representation.

b) Return an ST_Point value represented by awkb with the spatial reference system identifier set to
ansrid.

9) The method ST_Point(DOUBLE PRECISION, DOUBLE PRECISION) takes the following input
parameters:

a) a DOUBLE PRECISION value xcoord,
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b) a DOUBLE PRECISION value ycoord.

10) The null-call type preserving SQL-invoked constructor method ST_Point(DOUBLE PRECISION,
DOUBLE PRECISION) returns the value expression: NEW ST_Point(xcoord, ycoord, 0).

11) The method ST_Point(DOUBLE PRECISION, DOUBLE PRECISION, INTEGER) takes the following
input parameters:

a) a DOUBLE PRECISION value xcoord,
b) a DOUBLE PRECISION value ycoord,
c) an INTEGER value ansrid.

DOUBLE PRECISION, INTEGER) returns an ST_Point value with:

a) The dimension set to 0 (zero).

[he coordinate dimension value set to 2.

The spatial reference system identifier set to ansrid.

WUsing the method ST_X(DOUBLE PRECISION), the x coordinate value is set to xcoord.
WUsing the method ST_Y(DOUBLE PRECISION), the y coordinate value is set to ycoord.
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6.1.3 ST_X Methods

Purpose

Observe and mutate the x coordinate value of an ST_Point value.
Definition

CREATE METHOD ST X()
RETURNS DOUBLE PRECISION
FOR ST Point
RETURN SELF.ST PrivateX

CREATE METHOD ST X
(xcoord DOUBLE PRECISION)
RETURNS ST Point
FOR ST Point
BEGIN
IF xcoord IS NULL THEN
SIGNAL SQLSTATE '2FF03'
SET MESSAGE TEXT = 'null argument';
ELSE
RETURN
CASE
WHEN SELF IS NULL THEN
NULL
ELSE
SELF.ST PrivateX (xcoord)
END;
END IF;
END

Déscription

1) The method ST_X() has no input parameters:

2) The null-call method ST_X() returns the>value of the ST_PrivateX attribute.

3) The method ST_X(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION valug xcoord.

For the type preserving method ST_X(DOUBLE PRECISION):

S

Case:

a) If xcoord is thenull value, then an exception condition is raised: SQL/MM Spatial exception - null
argument.

b) If SELFsis\the null value, then return the null value.
c) Otherwise, return the value expression: SELF.ST_PrivateX(xcoord).
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6.1.4 ST_Y Methods

Purpose

Observe and mutate the y coordinate value of an ST_Point value.
Definition

CREATE METHOD ST Y ()
RETURNS DOUBLE PRECISION
FOR ST Point
RETURN SELF.ST PrivateY

CREATE METHOD ST Y
ycoord DOUBLE PRECISION)
ETURNS ST Point
OR ST Point
EGIN
IF ycoord IS NULL THEN
SIGNAL SQLSTATE '2FF03'
SET MESSAGE TEXT = 'null argument';
ELSE
RETURN
CASE
WHEN SELF IS NULL THEN

NULL
ELSE
SELF.ST PrivateY (ycoord)

END;
END IF;
END

Descripfion
1) The method ST_Y() has no input parameters.
2) The pull-call method ST_Y() returns the value;0f the ST_PrivateY attribute.
3) The method ST_Y(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION value ycoord.
4) For the type preserving method, ST Y(DOUBLE PRECISION):
Case:

a) If ycoord is the null yalbe, then an exception condition is raised: SQL/MM Spatial exception — null
grgument.

b) If SELF is the«ull value, then return the null value.
c) Otherwise; return the value expression: SELF.ST_PrivateY(ycoord).
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6.1.5 ST_ExplicitPoint Method

Purpose

Return the coordinate values as a DOUBLE PRECISION ARRAY value.
Definition

CREATE METHOD ST ExplicitPoint ()
RETURNS DOUBLE PRECISION ARRAY[2]
FOR ST Point

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
ARRAY [SELF.ST X (), SELF.ST Y ()]
END
Dgscription

1) The method ST_ExplicitPoint() has no input parameters.
2) For the null-call method ST_ExplicitPoint():
Case:

a) If SELF is an empty set, then return the null value.

b) Otherwise, return an array of type DOUBLE PRECISION.with the first element representing| the x
coordinate value and the second element representing the y coordinate value.
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6.1.6 ST_PointFromText Functions

Purpose

Return a specified ST_Point value.

Definition

CREATE FUNCTION ST PointFromText

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST Point
LANGUAGE SQL
RETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt) AS ST Point)

CREATE FUNCTION STiPointFromText

awkt CHARACTER LARGE OBJECT(ST_MEXGeometryAsTeXt),
ansrid INTEGER)

RETURNS STiPoint

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST\Roint)

Definitignal Rules
1) ST_MaxGeometryAsText is the implementation-defined maxithum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.
Descripfion

1) The junction ST_PointFromText(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value_awkt.
2) For the null-call function ST_PointFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_Point value. If awkt is not
producible in the BNF for <point.text representation>, then it is implementation-defined whether of
not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-known
text representation.
b) Return an ST_Poinfvalue represented by awkt with the spatial reference system identifier set to 0
zero).
3) The function ST_PReintFromText(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value awkt,
b) andNTEGER value ansrid.
4) Fort

a) The parameter awkt is the well-known text representation of an ST_Point value. If awkt is not
producible in the BNF for <point text representation>, then it is implementation-defined whether or
not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-known
text representation.

b) Return an ST_Point value represented by awkt with the spatial reference system identifier set to
ansrid.

RTARGE OBJECT, INTEGER):
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6.1.7 ST_PointFromWKB Functions
Purpose

Return a specified ST_Point value.

Definition

CREATE FUNCTION ST PointFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST Point

LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST Point)

CREATE FUNCTION ST PointFromWKB

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)

RETURNS ST Point

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST Point)

Ddfinitional Rules

1

D¢

—

N

ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary repfesentation of an ST_Geometry value.

scription
The function ST_PointFromWKB(BINARY LARGE OBJECT) takes the following input parametg
a) a BINARY LARGE OBJECT value awkb.
For the null-call function ST_PointFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the well:known binary representation of an ST_Point value. If awkb,
producible in the BNF for <point binary representation>, then it is implementation-defined w|
or not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-A
binary representation,

b) Return an ST_Point value represented by awkb with the spatial reference system identifier
0 (zero).

The function ST.PointFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following inplit

parameters:
a) a BINARY LARGE OBJECT value awkb,
b)-an.INTEGER value ansrid.

rs:

is not
hether
nown

set to

Férthe null-call function ST_PointFromWKB(BINARY LARGE OBJECT, INTEGER):

© ISO/IEC 2003 - All rights reserved

a) The parameter awkb is the well-known binary representation of an ST_Point value. If awkb

is not

producible in the BNF for <point binary representation>, then it is implementation-defined whether
or not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-known

binary representation.

b) Return an ST_Point value represented by awkb with the spatial reference system identifier set to

ansrid.
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6.1.8 ST_PointFromGML Functions
Purpose

Return a specified ST_Point value.
Definition

CREATE FUNCTION ST PointFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML))
RETURNS ST Point
LANGUAGE SQL
RETERMINISTIC
ONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromGML (agml) AS ST Point)

CREATE FUNCTION ST PointFromGML

agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML),
ansrid INTEGER)

RETURNS ST Point

LANGUAGE SQL

DPETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST ®Raint)

Definitignal Rules

1) ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
LARE OBJECT used for the GML representation of an ST..Geometry value.

Descripfion

1) The function ST_PointFromGML(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value agml.
2) For the null-call function ST_PointFromGML(CHARACTER LARGE OBJECT):

a) If the parameter agm/ does not contain a Point XML element in the GML representation, then it is
implementation-defined whether.or not the following exception condition is raised: SQL/MM
$patial Exception — invalid GML representation.

b) Return an ST_Point value represented by agml with the spatial reference system identifier set to
0 (zero).
3) The function ST_PaintFromGML(CHARACTER LARGE OBJECT, INTEGER) takes the following
inpuf parameters:
a) a CHARACTER LARGE OBJECT value agml,
b) an INTEGER value ansrid.
4) For tle fidll-call function ST_PointFromGML(CHARACTER LARGE OBJECT, INTEGER):

a) If the parameter agml/ does not contain a Point XML element in the GML representation, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid GML representation.

b) Return an ST_Point value represented by agml with the spatial reference system identifier set to
ansrid.
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7 Curve Types

71 ST_Curve Type and Routines

711 ST_Curve Type

Purpose

ISO/IEC 13249-3:2003(E)

The ST_Curve type is a supertype for 1-dimensional geometry types and represents a continuous locus
of points from the start point to the end point. Subtypes of ST_Curve specify the form of interpolation
between points.

Ddfinition

CREATE TYPE ST Curve
UNDER ST Geometry
NOT INSTANTIABLE
NOT FINAL

METHOD ST Length ()

RETURNS DOUBLE PRECISION

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL

METHOD ST_Length
(aunit CHARACTER VARYING (ST MaxUnifNameLength))

INPUT,

RETURNS DOUBLE PRECISION

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL

METHOD ST StartPoint ()

RETURNS ST Point
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

RETURNS NULL \ON NULL

METHOD ST EfdPoint ()

RETURNS\ ST Point
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

RETURNS NULL ON NULL

METHOD ST IsClosed()

RETURNS INTEGER

INPUT,

INPUT,

INPUT,

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL

METHOD ST IsRing()

RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

RETURNS NULL ON NULL
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METHOD ST CurveToLine ()
RETURNS ST LineString
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT

Definitional Rules

1) ST_MaxUnitNameLength is the implementation-defined maximum length for the character
representation of a unit indication.

Descripfion
1) The ST_Curve type provides for public use:
) @ method ST_Length(),
) @ method ST_Length(CHARACTER VARYING),
) @ method ST_StartPoint(),
d) a method ST_EndPoint(),
) ] method ST_IsClosed(),
) @ method ST_IsRing(),
g) a method ST_CurveTolLine().
) An §T_Curve value is a 1-dimensional geometry that is defined ,as'a’sequence of ST_Point values.
3) Subtypes of the ST_Curve type specifies the form of interpolation between ST_Point values.
) An §T_Curve value is defined to be topologically closed.
) An §T_Curve value is the homomorphic image of a real; closed interval:
Domain =[a,b]={x € R | a<=x<=b } undera mapping f:[a, b] — R%.

6) An §T_Curve value is not simple if any interiof point has the same location as another interior point or|
a point on the boundary:

Y ¢ € ST_Curve, [a, b] = c.Domain;

¢.ST_IsSimple() <
Y X1, X2 € (8, b] X1 # Xo =2Mf(X1) #f(X2) ) A (V Xq, X2 € [a, b) X1 # X2 = f(Xq) = f(X2) )

7) The flimension of an ST_Curve value is 1 (one).
8) The gtart point of an ST\Curve value is returned by the method ST_StartPoint().
9) The gnd point of an'ST_Curve value is returned by the method ST_EndPoint().

10) If thg start pointiefan ST_Curve value is equal to the end point of the ST_Curve value, then the
ST _Curve value’is closed.

11) The poundary of a closed ST_Curve value is the empty set.

12) The baindary of an ST Curve value that is not closed consists of the start paint and end paint of the
ST_Curve value.

13) If an ST_Curve value is simple and closed, then it is called a ring.
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71.2 ST_Length Methods

Purpose

Return the length measurement of an ST_Curve value.
Definition

CREATE METHOD ST Length ()
RETURNS DOUBLE PRECISION
FOR ST Curve
BEGIN

-- See Description

END

CREATE METHOD ST Length
(aunit CHARACTER VARYING (ST MaxUnitNameLength))
RETURNS DOUBLE PRECISION
FOR ST Curve
BEGIN

-- See Description

END
Ddfinitional Rules

1) ST_MaxUnitNameLength is the implementation-defined maximum length for the character
representation of a unit indication.

Description

—

The method ST_Length() has no input paraméters.
For the null-call method ST_Length():
Case:

N

a) If SELF is an empty set, then teturn the null value.

b) Otherwise, return the impteémentation-defined length of SELF as measured in its spatial refgrence
system.

3) Case:

a) If the spatial reference system of SELF defines a <linear unit>, then the value returned by
ST_Length() is'in the linear unit of measure identified by <linear unit>.

b) Otherwijse,'the value returned by ST_Length() is in an implementation-defined unit of measure.
The method ST_Length(CHARACTER VARYING) takes the following input parameter:
a)a,CHARACTER VARYING value aunit.
5) ‘Eér'the null-call method ST_Length(CHARACTER VARYING):

Case:

N

a) If SELF is an empty set, then return the null value.

b) Otherwise, return the length of SELF as measured in its spatial reference system.
6) The value returned by ST_Length(CHARACTER VARYING) is in the units indicated by aunit.
7) The values for aunit shall be a supported <unit name>.
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8) The value for aunit is a supported <unit name> if and only if the value of aunit is equal to the value of
the UNIT_NAME column of one of the rows where the value of the UNIT_TYPE column is equal to
'LINEAR' in the ST_UNITS_OF_MEASURE view.

9) If the unit specified by aunit is not supported by the implementation to compute the length of SELF,
then an exception condition is raised: SQL/MM Spatial exception — unsupported unit specified.
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71.3 ST_StartPoint Method

Purpose

Return an ST_Point value that is the start point of an ST_Curve value.
Definition

CREATE METHOD ST StartPoint()
RETURNS ST Point
FOR ST Curve
BEGIN

ISO/IEC 13249-3:2003(E)

-- See Description

END

Déscription

1) The method ST_StartPoint() has no input parameters.
2) For the null-call method ST_StartPoint():

Case:

a) If SELF is an empty set, then return the null value.

b) Otherwise, return an ST_Point value that is the start point of SELF.
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71.4 ST_EndPoint Method

Purpose

Return an ST_Point value that is the end point of an ST_Curve value.
Definition

CREATE METHOD ST EndPoint ()
RETURNS ST Point
FOR ST Curve
BEGIN

-- See Description

END
Descripfion
1) The method ST_EndPoint() has no input parameters.
2) For the null-call method ST_EndPoint():
Casg:
a) If SELF is an empty set, then return the null value.
b) QOtherwise, return the ST_Point value that is the end point of SELFE:
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71.5 ST_IsClosed Method
Purpose

Test if an ST_Curve value is closed.
Definition

CREATE METHOD ST IsClosed()
RETURNS INTEGER
FOR ST Curve

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
0
ELSE
SELF.ST_ Boundary().ST_ IsEmpty ()
END
Dgscription

1) The method ST_/sClosed() has no input parameters.
2) For the null-call method ST_/sClosed():
Case:
a) If SELF is an empty set, then return 0 (zero).
b) If the boundary of the ST_MuitiCurve value is the empty'set, then 1 (one).

c) Otherwise, 0 (zero).
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71.6 ST_IsRing Method

Purpose

Test if an ST_Curve value is a ring.

Definition

CREATE METHOD ST IsRing()
RETURNS INTEGER
FOR ST Curve

RETURN
CAS

E

END

Descripfion

1) The method ST_/sRing() has no input parameters.

WHEN SELF.ST IsEmpty ()

0
WHEN
1
ELSE
0

(SELF.ST IsSimple ()

2) For the null-call method ST_/IsRing():

Case:

a) If SELF is an empty set, then return O (zero).
b) If SELF is simple and SELF is closed, then return 1 (one€).

c) Qtherwise 0 (zero).

= 1 THEN

= 1 AND SELF.ST IsClosed() = 1) THEN
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71.7 ST_CurveToLine Method

Purpose

Return the ST_LineString value approximation of an ST_Curve value.

Definition

CREATE METHOD ST CurveToLine ()
RETURNS ST LineString
FOR ST Curve
BEGIN

-- See Description

END

Déscription

1
2

The method ST_CurveToLine() has no input parameters.
For the null-call method ST_CurveTolLine():
Case:
a) If SELF is an empty set, then return an empty set of type ST_LingString.

b) Otherwise, return the implementation-defined ST_LineString-value approximation of the

ST _Curve value.
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7.2 ST_LineString Type and Routines

7.21 ST_LineString Type
Purpose

The ST_LineString type is a subtype of the ST_Curve type and represents a continuous locus of points
from the start point to the end point with a linear interpolation between points.

Definition
CREATE TYPE ST LineString

PERR——SE—-
DN O L orve

AS ( N
ST PrivatePoints ST Point
ARRAY [ST MaxGeometryArrayElements] DEFAULT ARRAY[]

INSTANTIABLE
NOT FINAL

ONSTRUCTOR METHOD ST_LineString
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST LineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST LineString
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST LineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL .INPUT,

ONSTRUCTOR METHOD ST DMineString
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST LimeString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAENS.*SQL
RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST LineString
(dwkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST LineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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CONSTRUCTOR METHOD ST LineString
(apointarray ST Point ARRAY[ST MaxGeometryArrayElements])
RETURNS ST LineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST LineString
(apointarray ST Point ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST LineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Points()
RETURNS ST Point ARRAY[ST MaxGeometryArrayElemefts]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST_POintS
(apointarray ST Point ARRAY[ST MaxGeometryArrayElements])
RETURNS ST LineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD ST NumPoints ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL*ON NULL INPUT,

METHOD ST_POintN
(aposition INTEGER)
RETURNS ST_Point
BANGUAGE SQL
PDETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

OVERRIDING METHOD ST StartPoint ()
RETURNS ST Point,

OVERRIDING METHOD ST EndPoint ()
RETURNS ST Point

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.
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2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

4) The attribute ST_PrivatePoints is not for public use. There are no GRANT statements granting
EXECUTE privilege on the observer or mutator method for ST_PrivatePoints.

Description
1) The ST_LineString type provides for public use:
a) a method ST_LineString(CHARACTER LARGE OBJECT),

O

) @ method ST_LineString(CHARACTER LARGE OBJECT, INTEGER),
c) @ method ST_LineString(BINARY LARGE OBJECT),
) @ method ST_LineString(BINARY LARGE OBJECT, INTEGER),
) @ method ST_LineString(ST_Point ARRAY),
f) ] method ST_LineString(ST_Point ARRAY, INTEGER),
g) a method ST_Points(),
h) & method ST_Points(ST_Point ARRAY),
@ method ST_NumPoints(),
method ST_PointN(INTEGER),
]n overriding method ST_StartPoint(),

o

D

J
k

)
)
)
[) an overriding method ST_EndPoint(),
m) a function ST_LineFromText(CHARACTER LARGE ©OBJECT),

)

)

)

)

)

=)

a function ST_LineFromText(CHARACTER LARGE OBJECT, INTEGER),
function ST_LineFromWKB(BINARY LARGE OBJECT),

p ]function ST_LineFromWKB(BINARY LARGE OBJECT, INTEGER).

q) a function ST_LineFromGML(CHARACTER LARGE OBJECT),

r) a function ST_LineFromGML(CHARACTER LARGE OBJECT, INTEGER),

2) The ST_PrivatePoints attribute contains the collection of ST_Point values.

(0]

3) The BT_PrivatePoints attribute 'shall not be the null value. The elements in the ST_PrivatePoints
attrijute shall not be the/null'value.

4) If thd cardinality of the.ST_PrivatePoints attribute is greater than or equal to two, then the
ST _LineString value\is well formed.

5) All tHe ST_Point\values in the ST_PrivatePoints attribute shall be in the same spatial reference
system as the.ST_LineString value.

6) The togrdinate dimension of an ST_LineString value is 2.

7) The 1 — —
consecutive pair of points defines a line segment.

8) If the cardinality of the ST_PrivatePoints attribute is two, then the ST_LineString value is called a line.

)
9) If an ST_LineString value is simple and closed, then it is called a linear ring.

10) An ST_LineString value returned by the constructor function corresponds to the empty set.
11)

An ST_LineString value with the cardinality of the ST_PrivatePoints attribute equal to 0 (zero)
corresponds to the empty set.

136 Curve Types © ISO/IEC 2003 - All rights reserved



https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

7.2.2 ST_LineString Methods
Purpose

Return an ST_LineString value constructed from either the well-known text representation or the well-
known binary representation of an ST_LineString value, or the specified ST_Point values.

Definition
CREATE CONSTRUCTOR METHOD ST LineString

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST LineString

EQR ST T ineStrd ng
RETURN ST LineFromText (awkt)

CREATE CONSTRUCTOR METHOD ST_LineString
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST LineString
FOR ST LineString
RETURN ST LineFromText (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST LineString
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary)y
RETURNS ST LineString
FOR ST LineString
RETURN ST LineFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST LineString
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST LineString
FOR ST LineString

RETURN ST LineFromWKB (awkb, ans¥id)

CREATE CONSTRUCTOR METHOD ST LineString
(apointarray ST Point ARRAY|ST MaxGeometryArrayElements])
RETURNS ST LineString
FOR ST LineString
RETURN SELF.ST SRID(0)“ ST Points (apointarray)

CREATE CONSTRUCTOR METHOD ST_LineString
(apointarray ST \Roint ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST, LineString
FOR ST LimeString
RETURN (SELF.ST SRID(ansrid) .ST Points (apointarray)

Ddfinitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST Geometry values.

2) 'ST7 MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used tor the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description
1) The method ST_LineString(CHARACTER LARGE OBJECT) takes the following input parameter:
a) a CHARACTER LARGE OBJECT value awkt.
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2) For the null-call type preserving SQL-invoked constructor method ST_LineString(CHARACTER
LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_LineString value. If awkt is
not producible in the BNF for <linestring text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Return an ST_LineString value represented by awkt with the spatial reference system identifier
set to 0 (zero).

3) The method ST_LineString(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) j CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) For the null-call type preserving SQL-invoked constructor method ST_LineString(CHARACTER
LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_LineString value. If awkt is
not producible in the BNF for <linestring text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial(Exception — invalid
well-known text representation.

b) Return an ST_LineString value represented by awkt with the spatial feference system identifier
set to ansrid.

5) The method ST_LineString(BINARY LARGE OBJECT) takes the following input parameter:
a) a BINARY LARGE OBJECT value awkb.

6) For the null-call type preserving SQL-invoked constructormeéthod ST_LineString(BINARY LARGE
OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_LineString value. If awkb
is not producible in the BNF for <linestring binary representation>, then it is implementation-
defined whether or not the following exceptien condition is raised: SQL/MM Spatial Exception —
invalid well-known binary representation,

b) Return an ST_LineString value represented by awkb with the spatial reference system identifier
get to O (zero).

7) The method ST_LineString(BINARY-LARGE OBJECT, INTEGER) takes the following input
parameters:

BINARY LARGE OBJECT value awkb,
n INTEGER value ansrid.

he parameter awkb is the well-known binary representation of an ST_LineString value. If awkb
not/producible in the BNF for <linestring binary representation>, then it is implementation-
efined whether or not the following exception condition is raised: SQL/MM Spatial Exception —

b) Return an ST_LineString value represented by awkb with the spatial reference system identifier
set to ansrid.

9) The method ST_LineString(ST_Point ARRAY) takes the following input parameters:
a) an ST_Point ARRAY value apointarray.

10) The null-call type preserving SQL-invoked constructor method ST_LineString(ST_Point ARRAY)
returns an ST_LineString value with:

a) The spatial reference system identifier set to O (zero).
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b) Using the method ST_Points(ST_Point ARRAY), the ST_PrivatePoints attribute set to
apointarray, the ST_PrivateDimension attribute set to 1 (one), and the
ST _PrivateCoordinateDimension attribute set to 2.

11) The method ST_LineString(ST_Point ARRAY, INTEGER) takes the following input parameters:
a) an ST_Point ARRAY value apointarray,
b) an INTEGER value ansrid.

12) The null-call type preserving SQL-invoked constructor method ST_LineString(ST_Point ARRAY,
INTEGER) returns an ST_LineString value with:

a) The spatial reference system identifier set to ansrid.

b) Using the method ST_Points(ST_Point ARRAY), the ST_PrivatePoints attribute set to
apointarray, the ST_PrivateDimension attribute set to 1 (one), and the
ST _PrivateCoordinateDimension attribute set to 2.
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7.2.3 ST_Points Methods

Purpose

Observe and mutate the ST_PrivatePoints attribute of an ST_LineString value.
Definition

CREATE METHOD ST Points ()
RETURNS ST Point ARRAY[ST MaxGeometryArrayElements]
FOR ST LineString

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST PrivatePoints
END

CREATE METHOD ST_Points
apointarray ST Point ARRAY[ST MaxGeometryArrayElements])
RETURNS ST LineString
FOR ST LineString
BEGIN
-- If apointarray is the null value, contains null elements, or
-- contains consecutive duplicate points, themnraise an exception.
CALL ST CheckConsecDups (apointarray) ;
-— If SELF is the null value, then returnp/,the null value.
IF SELF IS NULL THEN
RETURN CAST (NULL AS ST_LineString);
END IF;
-- Check that there are no mixed spatial reference
-- systems between SELF and apointarray.
IF SELF.ST SRID() <> ST CheckSRID(apointarray) THEN
SIGNAL SQLSTATE '2FF10'
SET MESSAGE TEXT = 'mixed spatial reference systems';
END IF;
RETURN
SELF.ST PrivateDimeénsion (1) .
ST PrivateCoordinateDimension (2) .
ST PrivatePeints (apointarray);
END

Definitignal Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_(Geometry valiies:

Descripfion
1) The method ST _Points() has no input parameters.
2) For the ndll-call method ST_Points():

Case:
a) If SELF is an empty set, then return the null value.
b) Otherwise, return the ST_PrivatePoints attribute of SELF.
3) The method ST_Points(ST_Point ARRAY) takes the following input parameters:
a) an ST_Point ARRAY value apointarray.
4) For the type preserving method ST_Points(ST_Point ARRAY):

a) Call the procedure ST_CheckConsecDups(ST_Geometry ARRAY) to check if apointarray is the
null value, contains null elements, or contains consecutive duplicate points.
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b) Case:
i) If SELF is the null value, then return the null value.

ii) If the spatial reference system of SELF is not equal to ST_CheckSRID(apointarray), then an
exception condition is raised: SQL/MM Spatial exception — mixed spatial reference systems.

iii) Otherwise, return an ST_LineString value with:
1) The dimension set to 1 (one).
2) The coordinate dimension set to 2.

3) The ST_PrivatePoints attribute set to apointarray.
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7.24 ST_NumPoints Method

Purpose

Return the cardinality of the ST_PrivatePoints attribute of an ST_LineString value.

Definition

CREATE METHOD ST NumPoints ()
RETURNS INTEGER
FOR ST LineString

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CARDINALITY (SELF.ST PrivatePoints)
END
Descripfion

1) The method ST_NumPoints() has no input parameters.
2) For the null-call method ST_NumPoints():

Casg:

a) If SELF is an empty set, then return the null value.

b) Qtherwise, return the cardinality of the ST_PrivatePoints attribute.
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7.25 ST_PointN Method

Purpose

Return the specified element in the ST_PrivatePoints attribute of an ST_LineString value.
Definition

CREATE METHOD ST PointN
(aposition INTEGER)
RETURNS ST Point
FOR ST LineString
REGCIN
IF SELF.ST IsEmpty() = 1 THEN
RETURN CAST (NULL AS ST_Point);
END IF;
IF aposition < 1 OR
aposition > SELF.ST NumPoints () THEN
BEGIN
SIGNAL SQLSTATE 'O1FO1'
SET MESSAGE TEXT = 'invalid position';
RETURN CAST (NULL AS ST Point);
END;
END IF;
RETURN SELF.ST PrivatePoints[aposition];
END

Déscription

The method ST_PointN(INTEGER) takes the following,input parameters:
a) an INTEGER value aposition.

2) For the null-call method ST_PointN(INTEGER);

Case:

—

a) If SELF is an empty set, then returrpthe null value.

b) If aposition is less than 1 (one).or greater than the cardinality of the ST_PrivatePoints attribyi
then:

—_

e,

i) A completion condition'is raised: SQL/MM Spatial warning — invalid position.
ii) Return the null value.

c) Otherwise, retufnian ST_Point value at element aposition in the ST_PrivatePoints attribute pf
SELF.
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7.2.6 ST_StartPoint Method

Purpose

Return the start point of an ST_LineString value.
Definition

CREATE METHOD ST StartPoint()
RETURNS ST Point
FOR ST LineString

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Points () [1]
END
Descripfion

1) The method ST_StartPoint() has no input parameters.
2) For the null-call method ST_StartPoint():
Case:

a) If SELF is an empty set, then return the null value.

b) QOtherwise, return the result of the value expression: SELF.ST ‘Points()[1].
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7.2.7 ST_EndPoint Method

Purpose

Return the end point of an ST_LineString value.
Definition

CREATE METHOD ST EndPoint ()
RETURNS ST Point
FOR ST LineString

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Points () [SELF.ST_ NumPoints ()]
END
Dgscription

1) The method ST_EndPoint() has no input parameters.
2) For the null-call method ST_EndPoint():
Case:

a) If SELF is an empty set, then return the null value.

b) Otherwise, return the result of the value expression: SELE.ST_Points()[SELF.ST_NumPoin}s()].
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7.2.8 ST_LineFromText Functions
Purpose

Return a specified ST_LineString value.
Definition

CREATE FUNCTION ST LineFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST LineString
LANGUAGE SQL
RETERMINISTIC
ONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt) AS ST LineString)

CREATE FUNCTION STiLineFromText

awkt CHARACTER LARGE OBJECT(Sf_MaXGeometryAsTeXt),

ansrid INTEGER)

RETURNS STiLineString

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST\LineString)

Definitignal Rules

1) ST_MaxGeometryAsText is the implementation-defined maxitum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Descripfion

1) The junction ST_LineFromText(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value_awkt.
2) For the null-call function ST_LineFromTex{(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_LineString value. If awkt is
not producible in the BNF for.&linestring text representation>, then it is implementation-defined
whether or not the following.exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Return an ST_LineString value represented by awkt with the spatial reference system identifier
get to O (zero).

3) The function ST_LineFromText(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) 3§ CHARACTER LARGE OBJECT value awkt,
b) andNTEGER value ansrid.
4) Fort CT, INTEGERJ:

a) The parameter awkt is the well-known text representation of an ST_LineString value. If awkt is
not producible in the BNF for <linestring text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Return an ST_LineString value represented by awkt with the spatial reference system identifier
set to ansrid.
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7.29 ST_LineFromWKB Functions
Purpose

Return a specified ST_LineString value.
Definition

CREATE FUNCTION ST LineFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST LineString
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST LineString)

CREATE FUNCTION ST LineFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST LineString
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST LineString)

Ddfinitional Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary repfesentation of an ST_Geometry value.

Dgscription

The function ST_LineFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.

For the null-call function ST_LineFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the well:known binary representation of an ST_LineString value. If awkb
is not producible in the BNF_for <linestring binary representation>, then it is implementation
defined whether or not-thiefollowing exception condition is raised: SQL/MM Spatial Exceptign —
invalid well-known bihary representation.

—

N

b) Return an ST_LineString value represented by awkb with the spatial reference system identiifier
set to 0 (zero):

3) The function ST.LineFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following inpu
parameters:

a) a BINARY LARGE OBJECT value awkb,
b)-an.INTEGER value ansrid.
4) ‘Fér'the null-call function ST_LineFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_LineString value. If awkb
is not producible in the BNF for <linestring binary representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known binary representation.

b) Return an ST_LineString value represented by awkb with the spatial reference system identifier
set to ansrid.
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7.210 ST_LineFromGML Functions
Purpose
Return a specified ST_LineString value.
Definition

CREATE FUNCTION ST LineFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML))
RETURNS ST LineString
LANGUAGE SQL
RETERMINISTIC
ONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromGML (agml) AS ST LineString)

CREATE FUNCTION ST LineFromGML

agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML) ,

ansrid INTEGER)

RETURNS ST LineString

LANGUAGE SQL

DPETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST %imeString)

Definitignal Rules

1) ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
LARE OBJECT used for the GML representation of an ST..Geometry value.

Descripfion

1) The function ST_LineFromGML(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value agml.
2) For the null-call function ST_LineFromGML(CHARACTER LARGE OBJECT):

a) If the parameter agm/ does not cantain a LineString XML element in the GML representation,
then it is implementation-definedwhether or not the following exception condition is raised:
$QL/MM Spatial Exception'— invalid GML representation.

b) Return an ST_LineString.value represented by agm/ with the spatial reference system identifier
get to O (zero).

3) The function ST_LineFromGML(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value agml,
b) an INTEGER value ansrid.
4) For tle fidll-call function ST_LineFromGML(CHARACTER LARGE OBJECT, INTEGER):

a) If the parameter agml does not contain a LineString XML element in the GML representation,
then it is implementation-defined whether or not the following exception condition is raised:
SQL/MM Spatial Exception — invalid GML representation.

b) Return an ST_LineString value represented by agm/ with the spatial reference system identifier
set to ansrid.
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7.3 ST_CircularString Type and Routines

7.31 ST_CircularString Type

Purpose

ISO/IEC 13249-3:2003(E)

The ST_CircularString type is a subtype of the ST_Curve type and represents a continuous locus of

points from the start point to the end point with a circular interpolation between points.

Definition
CREATE TYPE ST CircularString

AR R O o

TNPER—ST—Curve
AS (
ST PrivatePoints ST Point
ARRAY [ST MaxGeometryArrayElements]
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST CircularString

RETURNS ST CircularString
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CircularString

ansrid INTEGER)
RETURNS ST CircularString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOR:'ST CircularString

RETURNS sI\‘\CircularString
SELF AS( RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CircularString

DEFAULT ARRAY[]

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

(awkt CHARACTER LARGE OBJECT (§T\MaxGeometryAsText),

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

ansrid INTEGER)
RETURNS ST CircularString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

© ISO/IEC 2003 - All rights reserved

Curve Types 149


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

CONSTRUCTOR METHOD ST CircularString
(apointarray ST Point ARRAY[ST MaxGeometryArrayElements])
RETURNS ST CircularString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CircularString

(apointarray ST Point ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)

RETURNS ST CircularString

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NMETHOD ST Points()

RETURNS ST Point ARRAY[ST MaxGeometryArrayElements]
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NMETHOD ST Points

(apointarray ST Point ARRAY[ST MaxGeometnyArrayElements])
RETURNS ST CircularString

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SOQL

CALLED ON NULL INPUT,

NMETHOD ST NumPoints ()

RETURNS INTEGER

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON, NULL INPUT,

NETHOD ST_PointN

(apositien “INTEGER)

RETURNS ST_Point

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

METHOD ST_MidPointRep()
RETURNS ST Point ARRAY[ST MaxGeometryArrayElements]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

OVERRIDING METHOD ST StartPoint ()
RETURNS ST Point,
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OVERRIDING METHOD ST EndPoint ()
RETURNS ST Point

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

The attribute ST_PrivatePoints is not for public use. There are no GRANT statements granting
EXECUTE privilege on the observer or mutator method for ST_PrivatePoints.

N

Dgscription
1) The ST_CircularString type provides for public use:
a) a method ST_CircularString(CHARACTER LARGE OBJECT),

b) a method ST_CircularString(CHARACTER LARGE OBJECT, INTEGER),
c) a method ST_CircularString(BINARY LARGE OBJECT),

d) a method ST_CircularString(BINARY LARGE OBJECT, INTEGER),

e) a method ST_CircularString(ST_Point ARRAY),

f) a method ST_CircularString(ST_Point ARRAY, INTEGER);

g) a method ST_Points(),

h) a method ST_Points(ST_Point ARRAY),

i) a method ST_NumPoints(),

j) @a method ST_PointN(INTEGER),

k) a method ST_MidPointRep(),

[) an overriding method ST_StartPoint(),
m) an overriding method ST_EndPoint(),
n) a function ST_CircularFrémTxt(CHARACTER LARGE OBJECT),
o) a function ST_CircularFromTxt(CHARACTER LARGE OBJECT, INTEGER),
p) a function ST_GircularFromWKB(BINARY LARGE OBJECT),
q) a function ST CircularFromWKB(BINARY LARGE OBJECT, INTEGER).
2) The ST_PrivatePoints attribute contains the collection of ST_Point values.

3) The ST PrivatePoints attribute shall not be the null value. The elements in the ST_PrivatePoin{s
attribute shall not be the null value.

4) Allthe ST_Point values in the ST_PrivatePoints attribute shall be in the same spatial reference
system as the ST_CircularString value.

5) The coordinate dimension of an ST_CircularString value is 2.

6) An ST_CircularString value consists of one or more circular arc segments connected end to end. The
first segment is defined by three points. The first point is the start point of the arc segment. The
second point is any intermediate point on the arc segment other than the start or end point. The third
point is the end point of the arc segment. Subsequent segments are defined by their intermediate
and end points only, as the start point is implicitly defined as the previous segment's end point. In the
special case where a segment is a complete circle, that is, the start and end points are coincident,
then the intermediate point shall be the midpoint of the segment.
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7) Let NSEG be the number of circular arc segments in the ST_CircularString value. If SELF.NumPoints
is equal to 2 * NSEG + 1, then the ST_CircularString value is well formed.

8) A circular arc segment is the locus of points defined as follows:

Case:

a) If the start, intermediate, and end points of an arc segment are not collinear, then the circular arc
segment is the locus of points a distance R from the center of the arc, beginning at the start point,
passing through the intermediate point, and ending at the end point of the circular arc segment.
The distance R is the radius of the circular arc segment, and is equal to the distance from the
center of the circular arc segment and the start, intermediate, or end points. The center of the

b) |

q

J

t
énd points.

9) If the
cons

10) Ifan

11) An §

12) An S
corrg

q

iIrcular arc segment Is detined as follows:
Case:

i) If the segment is a complete circle, then the center is located at the midpoint of the line
connecting the start point and the intermediate point.

i) Otherwise, let CHORD1 be the line connecting the start point of a circular arg-segment and
the intermediate point on the segment. Let CHORD2 be the line connecting’thé intermediate
point with the end point of this arc segment. Then the center of the circulararc segment is
located at the intersection of the perpendicular bisectors of CHORD 1,and CHORD?2.

f the start, intermediate, and end points of an arc segment are collinear, then the resultant arc
egment degenerates to a straight line for which center and radiusare-hot defined. In this case,
he circular arc segment is the locus of points defined by the straight’line connecting the start and

cardinality of the attribute ST_PrivatePoints is three, themthe ST_CircularString value is
dered a circular arc.

ST_CircularString value is simple and closed, then itis considered a circular ring.
T_CircularString value returned by the constructer function corresponds to the empty set.

T_CircularString value with the cardinality of the ST_PrivatePoints attribute equal to 0 (zero)
sponds to the empty set.
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7.3.2 ST_CircularString Methods

Purpose

Return an ST_CircularString value constructed from either the well-known text representation or the well-

known binary representation of an ST_CircularString value, or the specified ST_Point values.
Definition

CREATE CONSTRUCTOR METHOD ST CircularString
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST CircularString

FOQR ST Cix 111:1?‘Q1‘v"ihr;f

RETURN ST CircularFromTxt (awkt)

CREATE CONSTRUCTOR METHOD ST_CirCularString
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST CircularString
FOR ST CircularString
RETURN ST CircularFromTxt (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST CircularString
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary)y
RETURNS ST CircularString
FOR ST CircularString
RETURN ST LineFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST CircularString
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST CircularString
FOR ST CircularString

RETURN ST LineFromWKB (awkb, ans¥id)

CREATE CONSTRUCTOR METHOD ST CircularString
(apointarray ST Point ARRAY|ST MaxGeometryArrayElements])
RETURNS ST CircularString
FOR ST CircularString
RETURN SELF.ST SRID(0)“ ST Points (apointarray)

CREATE CONSTRUCTOR METHOD ST CircularString
(apointarray ST \Roint ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST, Cif¥cularString
FOR ST CiresularString
RETURN (SELF.ST SRID(ansrid) .ST Points (apointarray)

Ddfinitional Rules

ST Geometry values.

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an arra

2) ‘ST MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY

LARGE OBJECT used for the well-known binary representation of an ST_Geomelry value.

of

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER

LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description

1) The method ST_CircularString(CHARACTER LARGE OBJECT) takes the following input parameter:

a) a CHARACTER LARGE OBJECT value awkt.
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2) For the null-call type preserving SQL-invoked constructor method ST_CircularString(CHARACTER
LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_CircularString value. If awkt
is not producible in the BNF for <circularstring text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_CircularString value represented by awkt with the spatial reference system
identifier set to O (zero).

3) The method ST_CircularString(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) j CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) For the null-call type preserving SQL-invoked constructor method ST_CircularString(CHARACTER
LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_CircularString value. If awkt
is not producible in the BNF for <circularstring text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_CircularString value represented by awkt with the spatial reference system
ifentifier set to ansrid.

5) The method ST_CircularString(BINARY LARGE OBJECT) takes the)following input parameter:
a) a BINARY LARGE OBJECT value awkb.

6) For the null-call type preserving SQL-invoked constructormeéthod ST_CircularString(BINARY LARGE
OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_CircularString value. If
awkb is not producible in the BNF for <circularstring binary representation>, then it is
implementation-defined whether or not the _following exception condition is raised: SQL/MM
$patial Exception — invalid well-known bikary representation.

b) Return an ST_CircularString value represented by awkb with the spatial reference system
ipentifier set to 0 (zero).

7) The method ST_CircularString(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) ] BINARY LARGE OBJECT value awkb,
b) an INTEGER value ansrid.

8) For the null-call type preserving SQL-invoked constructor method ST_CircularString(BINARY LARGE
OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_CircularString value. If
awkp(isynot producible in the BNF for <circularstring binary representation>, then it is
impléementation-defined whether or not the following exception condition is raised: SQL/MM

Dnatial Cyvnnantingy ipvialidd sl lemavan hinam, ranracanfating
ot = XCCoTOT T eH T W erTItHOWH-Omar yrepreSertatrort:

b) Return an ST_CircularString value represented by awkb with the spatial reference system
identifier set to ansrid.

9) The method ST_CircularString(ST_Point ARRAY) takes the following input parameters:
a) an ST_Point ARRAY value apointarray

10) The null-call type preserving SQL-invoked constructor method ST_CircularString(ST_Point ARRAY)
returns an ST_CircularString value with:

a) The spatial reference system identifier set to O (zero).
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b) Using the method ST_Points(ST_Point ARRAY), the attribute ST_PrivatePoints array set to
apointarray, the ST_PrivateDimension attribute set to 1 (one), and the
ST _PrivateCoordinateDimension attribute set to 2.

11) The method ST_CircularString(ST_Point ARRAY, INTEGER) takes the following input parameters:
a) an ST_Point ARRAY value apointarray,
b) an INTEGER value ansrid.

12) The null-call type preserving SQL-invoked constructor method ST_CircularString(ST_Point ARRAY,
INTEGER) returns an ST_CircularString value with:

a) The spatial reference system identifier set to ansrid.

b) Using the method ST_Points(ST_Point ARRAY), the attribute ST_PrivatePoints array-sebto
apointarray, the ST_PrivateDimension attribute set to 1 (one), and the
ST _PrivateCoordinateDimension attribute set to 2.

© ISO/IEC 2003 - All rights reserved Curve Types 155


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

7.3.3 ST_Points Methods

Purpose

Observe and mutate the attribute ST_PrivatePoints of an ST_CircularString value.

Definition

CREATE METHOD ST Points ()
RETURNS ST Point ARRAY[ST MaxGeometryArrayElements]
FOR ST CircularString

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST PrivatePoints
END

CREATE METHOD ST Points

apointarray ST Point ARRAY[ST MaxGeometryArrayElements])
RETURNS ST CircularString

FOR ST CircularString

BEGIN

-- If apointarray is the null value, contains null elements, or
-- contains consecutive duplicate points, themnraise an exception.
CALL ST CheckConsecDups (apointarray) ;
-— If SELF is the null value, then returnp/,the null value.
IF SELF IS NULL THEN
RETURN CAST (NULL AS ST CircularSt£ing);
END IF;
-- Check that there are no mixed spatial reference
-- systems between SELF and apointarray.
IF SELF.ST SRID() <> ST CheckSRID(apointarray) THEN
SIGNAL SQLSTATE '2FF10'
SET MESSAGE TEXT = 'mixed spatial reference systems';
END IF;
RETURN
SELF.ST PrivateDimeénsion (1) .
ST PrivateCoordinateDimension (2) .
ST PrivatePeints (apointarray);

END

Definitignal Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_(Geometry valiies:

Descripfion
1) The method ST _Points() has no input parameters.
2) For the ndll-call method ST_Points():

Case:

a) If SELF is an empty set, then return the null value.
b) Otherwise, return the attribute ST_PrivatePoints of SELF.
3) The method ST_Points(ST_Point ARRAY) takes the following input parameters:

a) an ST_Point ARRAY value apointarray.
4) For the type preserving method ST_Points(ST_Point ARRAY):

a) Call the procedure ST_CheckConsecDups(ST_Geometry ARRAY) to check if apointarray is the
null value or contains null elements.
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b) Case:
i) If SELF is the null value, then return the null value.

ii) If the spatial reference system of SELF is not equal to ST_CheckSRID(apointarray), then an
exception condition is raised: SQL/MM Spatial exception — mixed spatial reference systems.

iii) Otherwise, return an ST_CircularString value with:
1) the dimension set to 1 (one).
2) The coordinate dimension set to 2.

3) the attribute ST_PrivatePoints set to apointarray.

© ISO/IEC 2003 - All rights reserved Curve Types 157


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

7.3.4 ST_NumPoints Method

Purpose

Return the cardinality of the ST_PrivatePoints attribute of an ST_CircularString value.

Definition

CREATE METHOD ST NumPoints ()
RETURNS INTEGER
FOR ST CircularString

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CARDINALITY (SELF.ST PrivatePoints)
END
Descripfion

1) The method ST_NumPoints() has no input parameters.
2) For the null-call method ST_NumPoints():

Casg:

a) If SELF is an empty set, then return the null value.

b) Qtherwise, return the cardinality of the ST_PrivatePoints attribute.
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7.3.5 ST_PointN Method

Purpose

Return the specified element in the ST_PrivatePoints attribute of an ST_CircularString value.
Definition

CREATE METHOD ST PointN
(aposition INTEGER)
RETURNS ST Point
FOR ST CircularString
REGCIN
IF SELF.ST IsEmpty() = 1 THEN
RETURN CAST (NULL AS ST_Point);
END IF;
IF aposition < 1 OR
aposition > SELF.ST NumPoints () THEN
BEGIN
SIGNAL SQLSTATE 'O1FO1'
SET MESSAGE TEXT = 'invalid position';
RETURN CAST (NULL AS ST Point);
END;
END IF;
RETURN SELF.ST PrivatePoints[aposition];
END

Déscription

The method ST_PointN(INTEGER) takes the following,input parameters:
a) an INTEGER value aposition.

2) For the null-call method ST_PointN(INTEGER);

Case:

—

a) If SELF is an empty set, then returrpthe null value.

b) If aposition is less than 1 (one).or greater than the cardinality of the attribute ST_PrivatePoints,
then:

i) A completion condition'is raised: SQL/MM Spatial warning — invalid position.
ii) Return the null value.

c) Otherwise, retufnian ST_Point value at element aposition in the attribute ST_PrivatePoints pf
SELF.
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7.3.6

Purpose

ST_MidPointRep Method

Return an ST_Point ARRAY which uniquely identifies an ST_CircularString value, including the start, mid,
and end points of each curve segment.

Definition

CREATE METHOD ST MidPointRep ()
RETURNS ST Point ARRAY[ST MaxGeometryArrayElements]

FOR ST CircularString

REGCIN

i

Definitignal Rules

1) ST_
ST_

Descripfion

1) The

2) For
Case:
a) |
b) (

—-— See Description

ND

laxGeometryArrayElements is the implementation-defined maximum cardinality-of ‘an array of
Seometry values.

method ST_MidPointRep() has no input parameters.
he null-call method ST_MidPointRep():

f SELF is an empty set, then return the null value.
Dtherwise, return an ST_Points ARRAY such that:

i) For the first circular arc segment of the curve, thé points returned are the start, mid, and end
points of the segment.

ii) For all subsequent segments, the pointsireturned are the mid and end points of the
respective segment.
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7.3.7 ST_StartPoint Method

Purpose

Return the start point of an ST_CircularString value.
Definition

CREATE METHOD ST StartPoint()
RETURNS ST Point
FOR ST CircularString

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Points () [1]
END
Dgscription

1) The method ST_StartPoint() has no input parameters.
2) For the null-call method ST_StartPoint():
Case:

a) If SELF is an empty set, then return the null value.

b) Otherwise, return the result of the value expression: SELE.ST_Points()[1].
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7.3.8 ST_EndPoint Method

Purpose

Return the end point of an ST_CircularString value.
Definition

CREATE METHOD ST EndPoint ()
RETURNS ST Point
FOR ST CircularString

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Points () [SELF.ST_ NumPoints ()]
END
Descripfion

1) The method ST_EndPoint() has no input parameters.
2) For the null-call method ST_EndPoint():
Case:
a) If SELF is an empty set, then return the null value.
b) QOtherwise, return the result of the value expression: SELF.ST ‘Points()[SELF.ST_NumPoints()].
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7.3.9 ST_CircularFromTxt Functions
Purpose

Return a specified ST_CircularString value.
Definition

CREATE FUNCTION ST_CircularFromet
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST CircularString
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt) AS ST CircularString)

CREATE FUNCTION ST CircularFromTxt
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST CircularString
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt, ansrid) ASJST CircularString)

Ddfinitional Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description

The function ST_CircularFromTxt(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT yalue awkt.
For the null-call function ST_CircularFromTxt(CHARACTER LARGE OBJECT):

a) The parameter awkt is the.well-known text representation of an ST_CircularString value. If awkt
is not producible in the.BNF for <circularstring text representation>, then it is implementation
defined whether or nat the following exception condition is raised: SQL/MM Spatial Exceptipn —
invalid well-known text representation.

—

N

b) Return an ST/ CircularString value represented by awkt with the spatial reference system
identifier set 190 (zero).

3) The function:ST_CircularFromTxt(CHARACTER LARGE OBJECT, INTEGER) takes the following
input parameters:

a) a:=CHARACTER LARGE OBJECT value awkt,
b) 'an INTEGER value ansrid.
4y Forthe nuit-catfunction ST_CircufarFrom I Xt{CHARACTER TARGE OBJECT, INTEGER)"

a) The parameter awkt is the well-known text representation of an ST_CircularString value. If awkt
is not producible in the BNF for <circularstring text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_CircularString value represented by awkt with the spatial reference system
identifier set to ansrid.
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7.3.10 ST_CircularFromWKB Functions

Purpose

Return a specified ST_CircularString value.

Definition

CREATE FUNCTION ST CircularFromWKB

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST CircularString
LANGUAGE SQL
RETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST CircularString)

CREATE FUNCTION ST CircularFromWKB

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

ansrid INTEGER)

RETURNS ST CircularString

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST €ircularString)

Definitignal Rules
1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.
Descripfion
1) The function ST_CircularFromWKB(BINARY LARGE.OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
2) For the null-call function ST_CircularFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the well-kngwh binary representation of an ST_CircularString value. If
awkb is not producible in the BNE_ for <circularstring binary representation>, then it is
implementation-defined whether.or not the following exception condition is raised: SQL/MM
$patial Exception — invalid well-known binary representation.

b) Return an ST_CircularString value represented by awkb with the spatial reference system
ifentifier set to 0 (zero):

3) The function ST_CirctlarFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) @ BINARY TARGE OBJECT value awkb,

b) an INTEGER value ansrid.
4) For tle fidll-call function ST_CircularFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_CircularString value. If
awkb is not producible in the BNF for <circularstring binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known binary representation.

b) Return an ST_CircularString value represented by awkb with the spatial reference system
identifier set to ansrid.
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7.4 ST_CompoundCurve Type and Routines

741 ST_CompoundCurve Type

Purpose

ISO/IEC 13249-3:2003(E)

The general notion of a compound curve is a sequence of contiguous curves such that adjacent curves
are joined at their end points. The contributing curve types are limited to ST_LineString and
ST_CircularString values. Furthermore, the end point of each curve shall be coincident with the start

point of the next curve in the list.

Definition

CREATE TYPE ST CompoundCurve
UNDER ST Curve
AS (
ST PrivateCurves ST Curve
ARRAY [ST MaxGeometryArrayElements]
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST CompoundCurve

RETURNS ST CompoundCurve
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CompoundCurve

ansrid INTEGER)

RETURNS ST CompoundCurve
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL (ON* NULL INPUT,

CONSTRUCTOR «MBTHOD ST CompoundCurve

RETURNS) ST CompoundCurve
SELE\AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

DEFAULT ARRAY[]

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

(awkt CHARACTER LARGE OBJECT(ST MaxGeometryAsText),

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))

CONSTRUCTOR METHOD 5T CompoundCurve

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

ansrid INTEGER)

RETURNS ST CompoundCurve
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,
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CONSTRUCTOR METHOD ST CompoundCurve (acurve ST Curve)
RETURNS ST CompoundCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST7CompoundCurve
(acurve ST Curve,

ansrid INTEGER)

RETURNS ST CompoundCurve

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST CompoundCurve
(acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS ST CompoundCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST CompoundCurve
(acurvearray ST Curve ARRAY[ST MaxGeométryArrayElements],
ansrid INTEGER)
RETURNS ST CompoundCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL
RETURNS NULL ON NULL INPUT,

NMETHOD ST Curves ()

RETURNS ST Curve ARRAY[ST MaxGeometryArrayElements]
LANGUAGE SQL

DETERMINISTIC

CONTAINS SOQL

RETURNS NUEL~ON NULL INPUT,

NETHOD STCurves

(acupvéarray ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS ST CompoundCurve

SELF AS RESULT

FANGUAGE SQL

DETERMINTSTIC

CONTAINS SQL

CALLED ON NULL INPUT,

METHOD ST NumCurves ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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METHOD ST CurveN
(aposition INTEGER)
RETURNS ST_Curve
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

OVERRIDING METHOD ST StartPoint ()
RETURNS ST Point,

OVERRIDING METHOD ST EndPoint ()
RETURNS ST Point

Ddfinitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinalitycef ah array of
ST_Geometry values.

2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of'the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST-(Geometry value.

4) The attribute ST_PrivateCurves is not for public use. There are no.GRANT statements granting
EXECUTE privilege on the observer or mutator method for ST ‘PrivateCurves.

Dgscription
1) The ST_CompoundCurve type provides for public use:
a) a method ST_CompoundCurve(CHARACTERLARGE OBJECT),
b) a method ST_CompoundCurve(CHARACTER-LARGE OBJECT, INTEGER),
c) a method ST_CompoundCurve(BINARY. LARGE OBJECT),
d) a method ST_CompoundCurve(BINARY LARGE OBJECT, INTEGER),
e) a method ST_CompoundCurve(ST_Curve),
f) a method ST_CompoundCurve(ST_Curve, INTEGER),
g) a method ST_CompoundCurve(ST_Curve ARRAY),
h) a method ST_CompoundCurve(ST_Curve ARRAY, INTEGER),
i) a method ST_Curves(),
j) a method ST ,Curves(ST_Curve ARRAY),
k) a method-ST_NumCurves(),
1) a method ST_CurveN(INTEGER),
m) an-overriding method ST_StartPoint(),
)
)
)
)

Ny an overriding method ST_EndPoint(),

0) a function ST_CompoundFromTxt(CHARACTER LARGE OBJECT),
p) a function ST_CompoundFromTxt(CHARACTER LARGE OBJECT, INTEGER),
q) a function ST_CompoundFromWKB(BINARY LARGE OBJECT),
r) a function ST_CompoundFromWKB(BINARY LARGE OBJECT, INTEGER).
2) The ST_PrivateCurves attribute contains a collection of ST_Curve values.

3) If each ST_Curve value in the ST_PrivateCurves attribute is well formed, then the
ST _CompoundCurve value is well formed.
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4) All the ST_Curve values in the ST_PrivateCurves attribute are in the same spatial reference system
as the ST_CompoundCurve value.

5) The ST_PrivateCurves attribute shall not be the null value. The elements in the ST_PrivateCurves
attribute shall not be the null value.

6) The coordinate dimension of an ST_CompoundCurve value is 2.

7) A ST_CompoundCurve value consists of one or more curves connected end to end. The contributing
curve types are limited to ST_LineString and ST_CircularString values. Furthermore, the end point of
each curve shall be coincident with the start point of the next curve in the list.

8) If an ST_CompoundCurve value is simple and closed, then it is considered a ring.

9) An §7_CompoundCurve value returned by the constructor function corresponds to the empty set.

10) An §T_CompoundCurve value with the cardinality of the attribute ST_PrivateCurves equal to 0 (zero)
corrgsponds to the empty set.
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7.4.2 ST_CompoundCurve Methods
Purpose

Return an ST_CompoundCurve value constructed from either the well-known text representation or the
well-known binary representation of an ST_CompoundCurve value, or the specified ST_Curve values.

Definition
CREATE CONSTRUCTOR METHOD ST CompoundCurve

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST CompoundCurve

EQR ST ComeoundCurus
T

RETURN ST CompoundFromTxt (awkt)

CREATE CONSTRUCTOR METHOD ST CompoundCurve
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST CompoundCurve
FOR ST CompoundCurve
RETURN ST CompoundFromTxt (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST CompoundCurve
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary)y
RETURNS ST CompoundCurve
FOR ST CompoundCurve
RETURN ST CompoundFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST CompoundCurve
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST CompoundCurve
FOR ST CompoundCurve
RETURN ST CompoundFromWKB (awkb,(Zansrid)

CREATE CONSTRUCTOR METHOD ST CompoundCurve
(acurve ST Curve)
RETURNS ST CompoundCurve
FOR ST CompoundCurve
RETURN SELF.ST SRID(0)% ST Curves (ARRAY [acurve])

CREATE CONSTRUCTOR METHOD ST CompoundCurve
(acurve ST Curve,
ansrid INTEGER)
RETURNS ST, CompoundCurve
FOR ST CompoundCurve
RETURN (SEEFEF.ST SRID(ansrid) .ST_Curves (ARRAY [acurve])

CREATE CONSTRUCTOR METHOD ST CompoundCurve
(acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS ST CompoundCurve
FOR ST CompoundCurve
RETURN SELF.ST SRID(0).ST Curves (acurvearray)

CREATE CONSTRUCTOR METHOD ST CompoundCurve
(acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST CompoundCurve
FOR ST CompoundCurve
RETURN SELF.ST SRID(ansrid).ST Curves (acurvearray)

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.
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2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description

1) The method ST_CompoundCurve(CHARACTER LARGE OBJECT) takes the following input
parameter:

a) a

2) For the null-call type preserving SQL-invoked constructor method

CHARACTER LARGE OBJECT value awkt.

ST_CompoundCurve(CHARACTER LARGE OBJECT):

The parameter awkt is the well-known text representation of an ST_CompoundCurve value~lf
gwkt is not producible in the BNF for <compoundcurve text representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
$patial Exception — invalid well-known text representation.

b) Return an ST_CompoundCurve value represented by awkt with the spatial reference system
ipentifier set to 0 (zero).

3) The method ST_CompoundCurve(CHARACTER LARGE OBJECT, INTEGER)\takes the following

a)

input

]

4) For the null-call type preserving SQL-invoked constructor methéd
ST_CompoundCurve(CHARACTER LARGE OBJECT, INTEGER):

The parameter awkt is the well-known text representation of an ST_CompoundCurve value. If

a)

q

b) f
[
5) The

a) 4

6) For
LAR

a)

implementation-defined whether or not the following exception condition is raised: SQL/MM

The parameter awkb is the well-known binary representation of an ST_CompoundCurve value. If
awkb is not producible in the BNF for <compoundcurve binary representation>, then it is

$patial Excéption — invalid well-known binary representation.

b) Return.an;ST_CompoundCurve value represented by awkb with the spatial reference system

parameters:
CHARACTER LARGE OBJECT value awkt,

n INTEGER value ansrid.

wkt is not producible in the BNF for <compoundclurve text representation>, then it is

Bpatial Exception — invalid well-known text representation.

Return an ST_CompoundCurve value reptesented by awkt with the spatial reference system
Hentifier set to ansrid.

method ST_CompoundCurve(BINARY LARGE OBJECT) takes the following input parameter:

BINARY LARGE OBJECT value awkb.

he null-call type preserving"SQL-invoked constructor method ST_CompoundCurve(BINARY
5E OBJECT):

Mplementation-defined whether or not the following exception condition is raised: SQL/MM

Hentifier'set to 0 (zero).

7) The
para

method ST _CompoundCurve(BINARY LARGE OBJECT, INTEGER) takes the following input
meters:

a) a BINARY LARGE OBJECT value awkb,

b) an INTEGER value ansrid.

8) For the null-call type preserving SQL-invoked constructor method ST_CompoundCurve(BINARY
LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_CompoundCurve value. If
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awkb is not producible in the BNF for <compoundcurve binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known binary representation.
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b) Return an ST_CompoundCurve value represented by awkb with the spatial reference system
identifier set to ansrid.

9) The method ST_CompoundCurve(ST_Curve) takes the following input parameters:

b) an ST_Curve value acurve.

10) The null-call type preserving SQL-invoked constructor method ST_CompoundCurve(ST_Curve)
returns an ST_CompoundCurve value with:

a) The spatial reference system identifier set to 0 (zero).

b) Using the method ST_Curves(ST_Curve ARRAY), the ST_PrivateCurves attribute set to
ARRAYTlacurve], the ST_PrivateDimension attribute set to 1 (one), and the
ST_PrivateCoordinateDimension attribute set to 2.

11) The method ST_CompoundCurve(ST_Curve, INTEGER) takes the following input parafmeters:

a) an ST_Curve value acurve,
b) an INTEGER value ansrid.

12) The null-call type preserving SQL-invoked constructor method ST_Compouhd€urve(ST_Curve,
INTEGER) returns an ST_CompoundCurve value with:

a) The spatial reference system identifier set to ansrid.

b) Using the method ST_Curves(ST_Curve ARRAY), the ST_RrivateCurves attribute set to
ARRAY[acurve], the ST_PrivateDimension attribute set to, 1\(one), and the
ST_PrivateCoordinateDimension attribute set to 2.

13) The method ST_CompoundCurve(ST_Curve ARRAY) takes the following input parameters:
a) an ST_Curve ARRAY value acurvearray.

14) The null-call type preserving SQL-invoked constriictor method ST_CompoundCurve(ST_Curve
ARRAY) returns an ST_CompoundCurve valugjwith:

a) The spatial reference system identifier, set to 0 (zero).

b) Using the method ST_Curves(ST.Curve ARRAY), the ST_PrivateCurves attribute set to
acurvearray, the ST_PrivateDimension attribute set to 1 (one), and the
ST _PrivateCoordinateDimension attribute set to 2.

15) The method ST_CompoundCurve(ST_Curve ARRAY, INTEGER) takes the following input
parameters:

a) an ST_Curve ARRAY value acurvearray,
b) an INTEGER (value ansrid.

16) The null-call type preserving SQL-invoked constructor method ST_CompoundCurve(ST_Curve
ARRAY, INTEGER) returns an ST_CompoundCurve value with:

a) The.spatial reference system identifier set to ansrid.

b) Using the method ST_Curves(ST_Curve ARRAY), the ST_PrivateCurves attribute set to
acurvearray, the ST_PrivateDimension attribute set to 1 (one), and the

QT D el WH $a ) H $heil ot $ 4o O
DI rivaltc OuuruinmatcnTicTiourn attnivult STl U 4.
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743 ST_Curves Methods

Purpose

Observe and mutate the ST_PrivateCurves attribute of an ST_CompoundCurve value.
Definition

CREATE METHOD ST Curves ()
RETURNS ST Curve ARRAY[ST MaxGeometryArrayElements]
FOR ST CompoundCurve

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST PrivateCurves
END

CREATE METHOD ST_CurveS

acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS ST CompoundCurve

FOR ST CompoundCurve

BEGIN

DECLARE counter INTEGER;

-- If acurvearray is the null value or contains null elements,
-- then raise an exception.
CALL ST CheckNulls (acurvearray);
-— If SELF is the null value, then refurn the null value.
IF SELF IS NULL THEN
RETURN CAST (NULL AS ST Compound€urve) ;
END IF;
-- Check that there are no mixed 'spatial reference
-- systems between SELF and acurvearray.
IF SELF.ST SRID() <> ST Che@kSRID (acurvearray) THEN
SIGNAL SQLSTATE '2FF10*
SET MESSAGE TEXT‘'=J'mixed spatial reference systems';
END IF;
-- If any ST Curveswadue in acurvearray is an ST CompoundCurve
-- value, then raliske an exception.
SET counter = 1;
WHILE countexrS<= CARDINALITY (acurvearray) DO
IF agurvearraylacounter] IS OF (ST CompoundCurve) THEN
SIGNAL SQLSTATE '2FF02'

SET MESSAGE TEXT = 'invalid argument';
ENDVTE;
SET counter = counter + 1;
END\WHILE;

>='1f the start point of any curve 1is not coincident with the end
“- point of the previous curve, then raise an exception
SET counter = 2;
WHILE counter <= CARDINALITY (acurvearray) DO
IF acurvearray[counter].ST StartPoint() <>
acurvearray[counter-1].ST EndPoint () THEN
SIGNAL SQLSTATE '2FF11'
SET MESSAGE TEXT = 'non-contiguous curves';
END TIF;
SET counter = counter + 1;
END WHILE;
-— If SELF is the null value, then return the null value. Otherwise,
-- return an ST CompoundCurve value with the ST PrivateCurves
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-- attribute set to acurvearray.
RETURN
SELF.ST PrivateDimension(1l).
ST PrivateCoordinateDimension(2).
ST PrivateCurves (acurvearray) ;
END

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

Description
1) The method ST_Curves() has no input parameters.

2) For the null-call method ST_Curves():

Case:
a) If SELF is an empty set, then return the null value.
b) Otherwise, return the ST_PrivateCurves attribute of SELF.

3) The method ST_Curves(ST_Curve ARRAY) takes the following input parameters:
a) an ST_Curve ARRAY value acurvearray.

For the type preserving method ST_Curves(ST_Curve ARRAY):.

a) Call the procedure ST_CheckNulls(ST_Geometry ARRAY) to check if acurvearray is the nu
value or contains null elements.

b) Case:
i) If SELF is the null value, then return the nullvalue.

ii) If the spatial reference system of SELF is-not equal to ST_CheckSRID(acurvearray), then an
exception condition is raised: SQL/MM-Spatial exception — mixed spatial reference systems.

N

i) If any ST_Curve value in acurveatray is an ST_CompoundCurve value, then an exception
condition is raised: SQL/MM Spatial exception — invalid argument.

iv) If the start point of any ST~Curve value in acurvearray is not equal to the end point of th
previous ST_Curve value“in acurvearray, then an exception condition is raised: SQL/M
Spatial exception —ndn-contiguous curves.

S0

v) Otherwise, returnnan ST_CompoundCurve value with:
1) The dimension set to 1 (one).
2) Thecperdinate dimension set to 2.
3)«Ihe ST_PrivateCurves attribute set to acurvearray.
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744 ST_NumCurves Method

Purpose

Return the cardinality of the ST_PrivateCurves attribute of an ST_CompoundCurve value.

Definition

CREATE METHOD ST NumCurves ()
RETURNS INTEGER
FOR ST CompoundCurve

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CARDINALITY (SELF.ST PrivateCurves)
END
Descripfion

1) The method ST_NumCurves() has no input parameters.
2) For the null-call method ST_NumCurves():

Casg:

a) If SELF is an empty set, then return the null value.

b) Qtherwise, return the cardinality of the ST_PrivateCurves attribute.
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7.4.5 ST_CurveN Method

Purpose

Return the specified element in the ST_PrivateCurves attribute of an ST_CompoundCurve value.
Definition

CREATE METHOD ST CurveN
(aposition INTEGER)
RETURNS ST Curve
FOR ST CompoundCurve
REGCIN
IF SELF.ST IsEmpty() = 1 THEN
RETURN CAST (NULL AS ST Curve);
END IF;
IF aposition < 1 OR
aposition > CARDINALITY(SELF.STiPrivateCurves) THEN
BEGIN
SIGNAL SQLSTATE 'O1FO1'
SET MESSAGE TEXT = 'invalid position';
RETURN CAST (NULL AS ST Curve);
END;
END IF;
RETURN SELF.ST PrivateCurves[aposition];
END

Déscription

The method ST_CurveN(INTEGER takes the following input parameters:
a) an INTEGER value aposition.

2) For the null-call method ST_CurveN(INTEGERY:

Case:

—

a) If SELF is an empty set, then returrpthe null value.

b) If aposition is less than 1 (one).or greater than the cardinality of the ST_PrivateCurves attrifute,
then:

i) A completion condition'is raised: SQL/MM Spatial warning — invalid position.

ii) Return the null value.

v

c) Otherwise, retufnian ST_Curve value at element aposition in the ST_PrivateCurves attributg of
SELF.
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7.4.6 ST_StartPoint Method

Purpose

Return an ST_Point value that is the start point of an ST_CompoundCurve value.
Definition

CREATE METHOD ST StartPoint()
RETURNS ST Point
FOR ST CompoundCurve

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Curves () [1].ST Points() [1]
END
Descripfion

1) The method ST_StartPoint() has no input parameters.
2) For the null-call method ST_StartPoint():
Case:
a) If SELF is an empty set, then return the null value.
b) QOtherwise, return the result of the value expression: SELF.ST ‘Curves()[1].ST_Points()[1].
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747 ST_EndPoint Method

Purpose

Return an ST_Point value that is the end point of an ST_CompoundCurve value.
Definition

CREATE METHOD ST EndPoint ()
RETURNS ST Point
FOR ST CompoundCurve

RETURN
CASEH
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Curves () [SELF.ST NumCurves()].
ST Points[SELF.ST Curves () [SELF.ST NumCurves ()}
ST NumPoints ()]
END
Dgscription

1) The method ST_EndPoint() has no input parameters.
2) For the null-call method ST_EndPoint():
Case:

a) If SELF is an empty set, then return the null value.

b) Otherwise, return the result of the value expression:
SELF.ST_Curves()[SELF.ST_NumCurves()].SE._Points()[SELF.ST_Curves()[SELF.ST_NumCurv
es()]. ST_NumPoints()].
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7.4.8 ST_CompoundFromTxt Functions

Purpose

Return a specified ST_CompoundCurve value.

Definition

CREATE FUNCTION ST CompoundFromTxt

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST CompoundCurve
LANGUAGE SQL
RETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt) AS ST CompoundCurve)

CREATE FUNCTION ST CompoundFromTxt

awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),

ansrid INTEGER)

RETURNS ST CompoundCurve

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST\CompoundCurve)

Definitignal Rules
1) ST_MaxGeometryAsText is the implementation-defined maxitmum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.
Descripfion
1) The function ST_CompoundFromTxt(CHARACTER LARGE OBJECT) takes the following input
parameters:
a) 3 CHARACTER LARGE OBJECT value_awkt.
2) For the null-call function ST_CompoundEromTxt(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_CompoundCurve value. If
gwkt is not producible in the BNE for <compoundcurve text representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
$patial Exception — invalid well-known text representation.

b) Return an ST_CompoundCurve value represented by awkt with the spatial reference system
ipentifier set to 0 (zefo).

3) The function ST_CempoundFromTxt(CHARACTER LARGE OBJECT, INTEGER) takes the following
inpuf parameters;

a) 3 CHARACTER LARGE OBJECT value awkt,
b) andNTEGER value ansrid.
4) Fort

a) The parameter awkt is the well-known text representation of an ST_CompoundCurve value. If
awkt is not producible in the BNF for <compoundcurve text representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known text representation.

RTARGE OBJECT, INTEGER]:

b) Return an ST_CompoundCurve value represented by awkt with the spatial reference system
identifier set to ansrid.
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749 ST_CompoundFromWKB Functions
Purpose

Return a specified ST_CompoundCurve value.
Definition

CREATE FUNCTION ST CompoundFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST CompoundCurve
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST CompoundCurve)

CREATE FUNCTION ST CompoundFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST CompoundCurve
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST CompoundCurve)

Ddfinitional Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary repfesentation of an ST_Geometry value.

Dgscription

The function ST_CompoundFromWKB(BINARY LARGE OBJECT) takes the following input
parameters:

a) a BINARY LARGE OBJECT value@wkb.
For the null-call function ST_CompoundFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the/well-known binary representation of an ST_CompoundCurve value. If
awkb is not producible-in'the BNF for <compoundcurve binary representation>, then it is
implementation-defined)whether or not the following exception condition is raised: SQL/MM|
Spatial Exception.—'invalid well-known binary representation.

—

N

b) Return an ST/CGompoundCurve value represented by awkb with the spatial reference system
identifier set 190 (zero).

3) The function:ST_CompoundFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following
input parameters:

a) a:BINARY LARGE OBJECT value awkb,
b) 'an INTEGER value ansrid.

4y Forthe nutt-cattfunction ST_CompoundafFromWVKB{BINARY TARGE OBJECT, INTEGER]:

a) The parameter awkb is the well-known binary representation of an ST_CompoundCurve value. If
awkb is not producible in the BNF for <compoundcurve binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known binary representation.

b) Return an ST_CompoundCurve value represented by awkb with the spatial reference system
identifier set to ansrid.
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8 Surface Types
8.1 ST_Surface Type and Routines

8.1.1 ST_Surface Type
Purpose
The ST_Surface type is a supertype for 2-dimensional geometry types.

Definition

ISO/IEC 13249-3:2003(E)

CREATE TYPR ST Surface
UNDER ST Geometry
NOT INSTANTIABLE
NOT FINAL

METHOD ST Area()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Area
(aunit CHARACTER VARYING (ST MaxUnitNamelength))
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Perimeter ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON WNULL INPUT,

METHOD ST Perimetér
(aunit CHARACTER VARYING (ST MaxUnitNameLength))
RETURNS DOUBLE PRECISION
LANGUAGE JSQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Centroid()
RETURNS ST_POint
LANGUAGE SQL

DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST PointOnSurface ()
RETURNS STiPoint
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
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Definitional Rules

1) ST_MaxUnitNameLength is the implementation-defined maximum length for the character
representation of a unit indication.

Description
1) The ST_Surface type provides for public use:
a) a method ST_Area(),
b) a method ST_Area(CHARACTER VARYING),
c) a method ST_Perimeter(),
d) @ method ST_Perimeter(CHARACTER VARYING),
)
)

@ method ST_Centroid(),
f) @ method ST_PointOnSurface().

2) An §T_Surface value is a 2-dimensional ST_Geometry value that consists of a single cohnected
interfor that is associated with one exterior ring and zero or more interior rings. ST_Surface values in
threg-dimensional coordinate space are isomorphic to planar ST_Surface values. ,Stitching together
simpje surfaces along their boundaries forms polyhedral ST_Surface values and polyhedral surfaces
in three-dimensional coordinate space may not be planar.

e

3) The flimension of an ST_Surface value is 2.

4) The poundary of an ST_Surface value is the collection of the exterior«ing and interior rings.

5) An §T_Surface value is simple.
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8.1.2 ST_Area Methods

Purpose

Return the area measurement of an ST_Surface value.
Definition

CREATE METHOD ST Area()
RETURNS DOUBLE PRECISION
FOR ST Surface
BEGIN

-- See Description

CREATE METHOD ST Area
(aunit CHARACTER VARYING (ST MaxUnitNameLength))
RETURNS DOUBLE PRECISION
FOR ST Surface
BEGIN

-- See Description

END

Ddfinitional Rules

—_

ST_MaxUnitNameLength is the implementation-defined maximum length for the character
representation of a unit indication.

Dgscription
1) The method ST_Area() has no input parameters.
2) For the null-call method ST_Area():
Case:
a) If SELF is an empty set, then return the null value.

b) Otherwise, return the/implementation-defined area of SELF as measured in its spatial refer¢nce
system.

3) Case:

a) If the spatial reference system of SELF defines a <linear unit>, then the value returned by
ST_Area()is in the linear unit of measure identified by <linear unit> squared.

b) Otherwise, the value returned by ST_Area() is in an implementation-defined unit of measure.
The method ST_Area(CHARACTER VARYING) takes the following input parameter:
a) @ CHARACTER VARYING value aunit.

o) For the null-callmethod ST_Area({CAHARAUTER VARYING]:

N

Case:
a) If SELF is an empty set, then return the null value.
b) Otherwise, return the area of SELF as measured in its spatial reference system.
6) The value returned by ST_Area(CHARACTER VARYING) is in the units indicated by aunit.

7) The values for aunit shall be a supported <unit name>.
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8) The value for aunit is a supported <unit name> if and only if the value of aunit is equal to the value of
the UNIT_NAME column of one of the rows where the value of the UNIT_TYPE column is equal to
'LINEAR' in the ST_UNITS_OF_MEASURE view.

9) If the unit specified by aunit is not supported by the implementation to compute the area of SELF,
then an exception condition is raised: SQL/MM Spatial exception — unsupported unit specified.
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8.1.3 ST_Perimeter Methods

Purpose

Return the length measurement of the boundary of an ST_Surface value.
Definition

CREATE METHOD ST Perimeter ()
RETURNS DOUBLE PRECISION
FOR ST Surface

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST_Boundary () .ST_Length ()
END

CREATE METHOD ST_Perimeter
(aunit CHARACTER VARYING (ST MaxUnitNameLength))
RETURNS DOUBLE PRECISION
FOR ST Surface

RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST_Boundary () .ST_Length{aynit)
END

Ddfinitional Rules

1) ST_MaxUnitNameLength is the implementation:defined maximum length for the character
representation of a unit indication.

Dgscription
1) The method ST_Perimeter() has no input parameters.
2) For the null-call method ST_Perimeter():
Case:
a) If SELF is an empty set, then return the null value.

b) Otherwise, return.the implementation-defined length of the boundary of SELF as measured|in its
spatial reference system.

3) Case:

a) If the'spatial reference system of SELF defines a <linear unit>, then the value returned by
STaPerimeter() is in the linear unit of measure identified by <linear unit> squared.

b) Otherwise, the value returned by ST_Perimeter() is in an implementation-defined unit of megsure.

Ay-Tremethod-STPerimeterfCHARAC TER VAR YING)takes the fottowing mput parameter——
a) a CHARACTER VARYING value aunit.

5) For the null-call method ST_Perimeter(CHARACTER VARYING):

Case:

a) If SELF is an empty set, then return the null value.

b) Otherwise, return the length of the boundary of SELF as measured in its spatial reference
system.

6) The value returned by ST_Perimeter(CHARACTER VARYING) is in the units indicated by aunit.
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7) The values for aunit shall be a supported <unit name>.

8) The value for aunit is a supported <unit name> if and only if the value of aunit is equal to the value of
the UNIT_NAME column of one of the rows where the value of the UNIT_TYPE column is equal to
'LINEAR'" in the ST_UNITS_OF_MEASURE view.

9) If the unit specified by aunit is not supported by the implementation to compute the length of the
boundary of SELF, then an exception condition is raised: SQL/MM Spatial exception — unsupported
unit specified.
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8.1.4 ST_Centroid Method

Purpose

Return mathematical centroid of the ST_Surface value.
Definition

CREATE METHOD ST Centroid()
RETURNS ST Point
FOR ST Surface
RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
-- ELSE

-- See Description

END
Dgscription
1) The method ST_Centroid() has no input parameters.
2) For the null-call method ST_Centroid():
Case:
a) If SELF is an empty set, then return the null value.

b) Otherwise, return the mathematical centroid of the)ST_Surface value. The result is not
guaranteed to spatially intersect the ST_Surface value.

The spatial reference system identifier of thereturned ST_Point value is equal to the spatia
reference system identifier of SELF.

© ISO/IEC 2003 - All rights reserved Surface Types 187


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

8.1.5 ST_PointOnSurface Method

Purpose

Return an ST_Point value guaranteed to spatially intersect the ST_Surface value.

Definition

CREATE METHOD ST PointOnSurface ()
RETURNS ST Point
FOR ST Surface

RETURN
CASE

WHEN SELF.ST IsEmpty() = 1 THEN
NULL
-- ELSE

-- See Description

END
Descripfion
1) The method ST_PointOnSurface() has no input parameters.
2) For the null-call method ST_PointOnSurface():
Case:

a) If SELF is an empty set, then return the null value.

b) Qtherwise, return an ST_Point value guaranteed to spatially intersect the ST_Surface value.

reference system identifier of SELF.

The spatial reference system identifier of the returned\ST_Point value is equal to the spatial
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8.2 ST_CurvePolygon Type and Routines

8.21 ST_CurvePolygon Type

Purpose

ISO/IEC 13249-3:2003(E)

The ST_CurvePolygon type is a subtype of the ST_Surface type and values represent a planar surface
whose boundary is specified by one exterior ring and zero or more interior rings. Each interior ring

defines a hole in the curve polygon.

Definition

ans Lo

_ UL cPul_y\:juu
UNDER ST Surface
AS (
ST PrivateExteriorRing ST Curve,
ST PrivateInteriorRings ST Curve
ARRAY [ST MaxGeometryArrayElements]

= o msZos o
|\ WA W A W A o AT RO

)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST CurvePolygon

RETURNS ST CurvePolygon
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CurvePolygon

ansrid INTEGER)

RETURNS ST CurvePolygon
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL (ON» NULL INPUT,

CONSTRUCTOR «METHOD ST CurvePolygon

RETURNS) ST CurvePolygon
SELE\\AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

DEFAULT ARRAY[]

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

(awkt CHARACTER LARGE OBJECT(ST MaxGeometryAsText),

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))

CONSTRUCTOR METHOD 5T CurvePolygon

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

ansrid INTEGER)
RETURNS ST CurvePolygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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CONSTRUCTOR METHOD ST CurvePolygon
(acurve ST Curve)
RETURNS ST CurvePolygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CurvePolygon
(acurve ST Curve,

acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements])

RETURNS ST CurvePolygon
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST CurvePolygon
(acurve ST Curve,
ansrid INTEGER)
RETURNS ST CurvePolygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL
RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST CurvePolygon
(acurve ST Curve,

ansrid INTEGER)
RETURNS ST CurvePolygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NUDLINTINPUT,

NETHOD ST Exterio&Ring ()
RETURNS ST Curve

LANGUAGE S@QL

DETERMINLISTIC

CONTAINSSQL

RETURNS, NULL ON NULL INPUT,

RETURNS ST CurvePolygon
SELF AS RESILT

NMETHODMST ExteriorRing(acurve ST Curve)

acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements],

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD ST InteriorRings()

RETURNS ST Curve ARRAY[ST MaxGeometryArrayElements]

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,
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METHOD ST InteriorRings
(acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS ST CurvePolygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD ST NumInteriorRing ()
RETURNS INTEGER

LANGUAGE SOQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST InteriorRingN
(aposition INTEGER)
RETURNS ST Curve
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST CurvePolyToPoly ()
RETURNS ST Polygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT

Ddfinitional Rules

1

ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an arra

ST_Geometry values.

ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for theswell-known binary representation of an ST_Geometry value.

ST_MaxGeometryAsTextis the implementation-defined maximum cardinality of the CHARACTE

LARGE OBJECT used forthe well-known text representation of an ST_Geometry value.

of

ER

The attribute ST_PfivateExteriorRing is not for public use. There are no GRANT statements granting

EXECUTE privilege/on the observer or mutator method for ST_PrivateExteriorRing.

The attribute 'ST-_PrivatelnteriorRings is not for public use. There are no GRANT statements gr

EXECUTE privilege on the observer or mutator method for ST_PrivatelnteriorRings.

Dgscription

1

© ISO/IEC 2003 - All rights reserved

The ST_CurvePolygon type provides for public use:

anting

a) a method ST _CurvePolygon(CHARACTER | ARGE QBRJECT).

b) a method ST_CurvePolygon(CHARACTER LARGE OBJECT, INTEGER),
c) a method ST_CurvePolygon(BINARY LARGE OBJECT),

d) a method ST_CurvePolygon(BINARY LARGE OBJECT, INTEGER),

e) a method ST_CurvePolygon(ST_Curve),

f) a method ST_CurvePolygon(ST_Curve, ST_Curve ARRAY),

g) a method ST_CurvePolygon(ST_Curve, INTEGER),

h) a method ST_CurvePolygon(ST_Curve, ST_Curve ARRAY, INTEGER),

)
)
)
)
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2) The
3) The

)
)
)
)
)
n) a method ST_InteriorRingN(INTEGER),
)
)
)
)
)

a method ST_ExteriorRing(),

a method ST_ExteriorRing(ST_Curve),

a method ST_InteriorRings(),

a method ST_InteriorRings(ST_Curve ARRAY),
a method ST_NuminteriorRing(),

a method ST_CurvePolyToPoly(),
a function ST_CPolyFromText(CHARACTER LARGE OBJECT),
q function ST_CPolyFromText(CHARACTER LARGE OBJECT, INTEGER),

] function ST_CPolyFromWKB(BINARY LARGE OBJECT),

function ST_CPolyFromWKB(BINARY LARGE OBJECT, INTEGER).
ST _PrivateExteriorRing attribute is an ST_Curve value that is a ring.

ST PrivatelnteriorRings attribute is a collection of ST_Curve values. Each ST ' Curve value in

the qgollection is a ring.

4) The

5) The
ST

ST _PrivateExteriorRing attribute shall not be the null value.

ST_PrivatelnteriorRings attribute shall not be the null value. The elements in the
PrivatelnteriorRings attribute shall not be the null value. If the ST CurvePolygon value does not

have interior rings, then the ST_PrivatelnteriorRings attribute is setto,.an empty ST_Curve ARRAY

valug.

6) All the ST_Curve values in the ST_PrivateExteriorRing attribute’and ST_PrivatelnteriorRings attribute
shall|be in the same spatial reference system as the ST_CufvePolygon value.

7) The
8) The

coordinate dimension of an ST_CurvePolygon valye-is 2.

fing in the ST_PrivateExteriorRing attribute and\the rings in the ST_PrivatelnteriorRings attribute

reprgsent the boundary of the ST_CurvePolygon value.

9) An §T_CurvePolygon value is topologically:elosed.

10) The

[ings in the boundary may only spatially intersect at a finite number of points:

/ p € ST_CurvePolygon, V c4, e35€ Boundary(p), ¢4 # C,
Y aq, ap € ST_Point, a;yas€ ¢y, a;#ax [a; € co=>a ¢ Cy |

11) An §T_CurvePolygon value,shall not have cut lines, spikes or punctures:

12) The
13) The

Y p € ST_CurvePolggon, p = Closure(Interior(p))

nterior of every, ST CurvePolygon value is a connected point set.

pxterior of ah.ST_CurvePolygon with one or more holes is not connected. Each hole defines a

connected component of the exterior.

14) An §T_CudrvePolygon is a topologically closed point set.

15) An §T\€drvePolygon value returned by the constructor function corresponds to the empty set.

16) An ST_CurvePolygon value corresponds to the empty set if the ST_PrivateExteriorRing attribute
corresponds to the empty set.

17) An ST_CurvePolygon value is well formed only if all the ST_Curve values in the
ST_PrivateExteriorRing attribute and ST_PrivatelnteriorRings attribute are well formed.
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8.2.2 ST_CurvePolygon Methods
Purpose

Return an ST_CurvePolygon value constructed from either the well-known text representation or the well-
known binary representation of an ST_CurvePolygon value, or the specified ST_Curve values.

Definition
CREATE CONSTRUCTOR METHOD ST CurvePolygon

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST CurvePolygon

EQR _ST CurvucPaol gon

RETURN ST CPolyFromText (awkt)

CREATE CONSTRUCTOR METHOD ST_CurvePolygon
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST CurvePolygon
FOR ST CurvePolygon
RETURN ST CPolyFromText (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST CurvePolygon
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary)y
RETURNS ST CurvePolygon
FOR ST CurvePolygon
RETURN ST CPolyFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST CurvePolygon
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST CurvePolygon
FOR ST CurvePolygon

RETURN ST CPolyFromWKB (awkb, anErid)

CREATE CONSTRUCTOR METHOD ST CurvePolygon
(acurve ST Curve)
RETURNS ST CurvePolygon
FOR ST CurvePolygon
RETURN SELF.ST_SRID(O).ST_ExteriorRing(aCurve).
ST InteriorRings (CAST (ARRAY[] AS
ST Curve ARRAY[ST MaxGeometryArrayElements]))

CREATE CONSTRUCTQR-METHOD ST CurvePolygon
(acurve ST, Curve,
acurveapray ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS, S¥ CurvePolygon
FOR STuCurvePolygon
RETURN SELF.ST SRID(0) .ST ExteriorRing (acurve).
ST InteriorRings (acurvearray)

CREATE CONSTRUCTOR METHOD ST_CurvePolygon
(acurve ST Curve,
ansrid INTEGER)
RETURNS ST CurvePolygon
FOR ST CurvePolygon
RETURN SELF.ST SRID(ansrid) .ST ExteriorRing (acurve).
ST InteriorRings (CAST (ARRAY[] AS
ST Curve ARRAY[ST MaxGeometryArrayElements]))
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CREATE CONSTRUCTOR METHOD ST CurvePolygon
(acurve ST Curve,
acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST CurvePolygon
FOR ST CurvePolygon
RETURN SELF.ST SRID(ansrid) .ST ExteriorRing (acurve) .
ST InteriorRings (acurvearray)

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values

2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACGTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Descripfion
1) The method ST_CurvePolygon(CHARACTER LARGE OBJECT) takes the following input parameter:
a) 3 CHARACTER LARGE OBJECT value awkt.

2) For the null-call type preserving SQL-invoked constructor method ST_CurvePolygon(CHARACTER
LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an~ST_CurvePolygon value. If awkt
is not producible in the BNF for <curvepolygon text representation>, then it is implementation-
defined whether or not the following exception condition i§ raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_CurvePolygon value represented by.awkt with the spatial reference system
ipentifier set to 0 (zero).

3) The method ST_CurvePolygon(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT valueiawkt,
b) an INTEGER value ansrid.

4) For the null-call type preserving SQL-invoked constructor method ST_CurvePolygon(CHARACTER
LARGE OBJECT, INTEGER):

a) The parameter awkt is.the well-known text representation of an ST_CurvePolygon value. If awkt
is not producible in the,BNF for <curvepolygon text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known-text representation.

b) Return an-ST_CurvePolygon value represented by awkt with the spatial reference system
ifentifierset'to ansrid.

5) The methed ST_CurvePolygon(BINARY LARGE OBJECT) takes the following input parameter:
a) 3 BINARY LARGE QBJECT value awkb

6) For the null-call type preserving SQL-invoked constructor method ST_CurvePolygon(BINARY LARGE
OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_CurvePolygon value. If
awkb is not producible in the BNF for <curvepolygon binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known binary representation.

b) Return an ST_CurvePolygon value represented by awkb with the spatial reference system
identifier set to 0 (zero).
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7) The method ST_CurvePolygon(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a BINARY LARGE OBJECT value awkb,
b) an INTEGER value ansrid.

8) For the null-call type preserving SQL-invoked constructor method ST_CurvePolygon(BINARY LARGE
OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_CurvePolygon value. If
awkb is not producible in the BNF for <curvepolygon binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM

— Spatial Exception—invalid-well-known binary representation———

b) Return an ST_CurvePolygon value represented by awkb with the spatial reference system
identifier set to ansrid.

©

) The method ST_CurvePolygon(ST_Curve) takes the following input parameters:
b) an ST_Curve value acurve.

10) The null-call type preserving SQL-invoked constructor method ST_CurvePolygon(ST_Curve) refurns
an ST_CurvePolygon value with:

a) The spatial reference system identifier set to 0 (zero).

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivatéExteriorRing attribute set to
acurve, the ST_PrivateDimension attribute set to 2, and the ST _PrivateCoordinateDimensiqn
attribute set to 2.

¢) Using the method ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute set
to an empty ST_Curve ARRAY value.

11) The method ST_CurvePolygon(ST_Curve, ST_Curve ARRAY) takes the following input paramdters:
a) an ST_Curve value acurve,
b) an ST_Curve ARRAY value acurvearray:

12) The null-call type preserving SQL-invoked constructor method ST_CurvePolygon(ST_Curve,
ST_Curve ARRAY) returns an ST_CurvePolygon value with:

a) The spatial reference systemidentifier set to 0 (zero).

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
acurve, the ST_PrivafeDimension attribute set to 2, and the ST_PrivateCoordinateDimensign
attribute set to 2.

c) Using the method"ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute set
to acurvearray:-

13) The method ST CurvePolygon(ST_Curve, INTEGER) takes the following input parameters:
a) an ST.\Curve value acurve,

b)-an INTEGER value ansrid.

14) The null-call type preserving SQL-invoked constructor method ST_CurvePolygon(ST_Curve,

INIT D) 4 QT O~ Dol 1 H
MV TLULTN TCWUTNTIS diT O T__LUurver Ulyyurt vardtc vWilll.

a) The spatial reference system identifier set to ansrid.

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
acurve, the ST_PrivateDimension attribute set to 2, and the ST_PrivateCoordinateDimension
attribute set to 2.

c) Using the method ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute set
to an empty ST_Curve ARRAY value.
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15) The method ST_CurvePolygon(ST_Curve, ST_Curve ARRAY, INTEGER) takes the following input
parameters:

a) an ST_Curve value acurve,
b) an ST_Curve ARRAY value acurvearray,
c) an INTEGER value ansrid.

16) The null-call type preserving SQL-invoked constructor method ST_CurvePolygon(ST_Curve,
ST_Curve ARRAY, INTEGER) returns an ST_CurvePolygon value with:

a) The spatial reference system identifier set to ansrid.
b)

ttribute set to 2.

c) Wsing the method ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attsibute set
tp acurvearray.
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8.2.3 ST_ExteriorRing Methods

Purpose

Observe and mutate the ST_PrivateExteriorRing attribute of an ST_CurvePolygon value.
Definition

CREATE METHOD ST ExteriorRing()
RETURNS ST Curve
FOR ST CurvePolygon

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST PrivateExteriorRing
END

CREATE METHOD ST ExteriorRing
(acurve ST Curve)
RETURNS ST CurvePolygon
FOR ST CurvePolygon
BEGIN
DECLARE acounter INTEGER;

IF acurve IS NULL THEN

SIGNAL SQLSTATE '2FF03'

SET MESSAGE TEXT = 'null argument';

END TIF;
-— If SELF is the null value, tRen return the null wvalue.
IF SELF IS NULL THEN

RETURN CAST (NULL AS ST GurvePolygon) ;
END IF;
-- Check that there are _no mixed spatial reference
-- systems between SELEJand acurve.
IF SELF.ST SRID() <>"acurve.ST SRID() THEN

SIGNAL SQLSTATEXN.2FF10'

SET MESSAGE.TEXT = 'mixed spatial reference systems';
END TIF;
-- If acurve\is not a ring, then raise an exception.
IF acurve ,ST.IsRing() = 0 THEN

SIGNALGSQLSTATE '2FF02'

SET MESSAGE TEXT = 'invalid argument';
END IFE;
--%0or all interior rings
SET~acounter = 1;
WHILE acounter <= CARDINALITY (SELF.ST InteriorRings()) DO

-—- If the current interior ring as a polygon is not within
-- acurve as a polygon, then raise an exception
IF SELF.ST InteriorRings () [acounter].ST Within (

SELF.ST CurvePolygon(acurve, SELF.ST SRID())) = 0 THEN
SIGNAL SQLSTATE '2FF02'
SET MESSAGE TEXT = 'invalid argument';
END IF;
-— If the current interior ring intersects acurve
-- with a dimension greater than 0 (zero), then
-- raise an exception.
IF SELF.ST InteriorRings() [acounter].ST Intersection (acurve).
ST Dimension() > 0 THEN
SIGNAL SQLSTATE '2FF02'
SET MESSAGE TEXT = 'invalid argument';
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END TF;
SET acounter = acounter + 1;
END WHILE;
-- Return an ST CurvePolygon value with the ST PrivateExteriorRing
-- attribute set to acurve.
RETURN
SELF.ST PrivateDimension(2).
ST PrivateCoordinateDimension(2) .
ST PrivateExteriorRing (acurve);

END

Description

1) The
2) For {

Cass:

a)
b) (
3) The
a) 4
4) For t

Casg:

method ST_ExteriorRing() has no input parameters.

he null-call method ST_ExteriorRing():

f SELF is an empty set, then return the null value.

Dtherwise, return the ST_PrivateExteriorRing attribute of SELF.

method ST_ExteriorRing(ST_Curve) takes the following input parameters:
n ST_Curve value acurve.

he type preserving method ST_ExteriorRing(ST_Curve):

f acurve is the null value, then an exception condition is raised:” SQL/MM Spatial exception — null

a) |

b) If SELF is the null value, then return the null value.

c) If the spatial reference system of SELF is not equalo the spatial reference system of acurve,

d) If acurve is not a ring, then an exception condition is raised: SQL/MM Spatial exception — invalid

e) l
n
1]

rgument.

en an exception condition is raised: SQL/MM-Spatial exception — mixed spatial reference
ystems.

rgument.

f any two rings in acurve and the interior rings of SELF spatially intersect with dimension of the
esult greater than 0 (zero), then an exception condition is raised: SQL/MM Spatial exception —
hvalid argument.

f any ring in acurvearray is-not spatially within an ST_CurvePolygon value formed from the
xterior ring of SELE.thén an exception condition is raised: SQL/MM Spatial exception — invalid
rgument.

Dtherwise, return.an ST_CurvePolygon value with:
i) The dimension set to 2.
ii) Thesecoordinate dimension set to 2.

i} he ST_PrivateExteriorRing attribute set to acurve.
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8.24 ST_InteriorRings Methods

Purpose

Observe and mutate the ST_PrivatelnteriorRings attribute of an ST_CurvePolygon value.
Definition

CREATE METHOD ST InteriorRings ()
RETURNS ST Curve ARRAY[ST MaxGeometryArrayElements]
FOR ST CurvePolygon

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST PrivateInteriorRings
END

CREATE METHOD ST InteriorRings
(acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements))
RETURNS ST CurvePolygon
FOR ST CurvePolygon
BEGIN
DECLARE acounter INTEGER;
DECLARE bcounter INTEGER;

IF SELF.ST_ExteriorRing() IS NULL THEN
SIGNAL SQLSTATE '2FF07'
SET MESSAGE TEXT = 'null extefior ring';
END IF;
-- If acurvearray is the null%walue or contains null elements,
-- then raise an exception.
CALL ST CheckNulls (acurveaavray);
-— If SELF is the null value, then return the null value.
IF SELF IS NULL THEN
RETURN SELF;
END TIF;
-- Check that there are no mixed spatial reference
-- systems between SELF and acurvearray.
IF SELF.ST SRID() <> ST CheckSRID(acurvearray) THEN
SIGNAL (SQLSTATE '2FF10'
SETVMESSAGE TEXT = 'mixed spatial reference systems';
END TIEs
-- Lf“any ST Curve value is not a ring, then
--%raise an exception.

SET~acounter = 1;
WHILE acounter <= CARDINALITY (acurvearray) DO
IF acurvearray(acounter].ST IsRing() = 0 THEN
SIGNAL SQLSTATE '2FF02'
SET MESSAGE TEXT = 'invalid argument';
END IF;
SET acounter = acounter + 1;
END WHILE;
-- For all rings in acurvearray
SET acounter = 1;

WHILE acounter <= CARDINALITY (acurvearray) DO
-—- If the current interior ring as a polygon not within
-- the exterior ring as a polygon, then raise an exception
IF acurvearrayl[acounter].ST Within(
SELF.ST CurvePolygon (SELF.ST ExteriorRing(),
SELF.ST SRID())) = 0 THEN
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SIGNAL SQLSTATE '2FF02'
SET MESSAGE TEXT = 'invalid argument';
END TF;
-—- If the current interior ring intersects the exterior
-- ring with a dimension greater than zero, then
-- raise an exception.
IF acurvearrayl[acounter].ST Intersection(

SELF.ST ExteriorRing()).ST Dimension() > 0 THEN
SIGNAL SQLSTATE '2FF02'
SET MESSAGE TEXT = 'invalid argument';
END IF;
SET acounter = acounter + 1;
END WHILE;

SET acounter = 1;
-- For each ring pair in acurvearray
WHILE acounter <= CARDINALITY (acurvearray)-1 DO
SET bcounter = acounter+l;
WHILE bcounter <= CARDINALITY (acurvearray) DO
-- If the current interior ring pair overlap, then
-- raise an exception.
IF SELF.ST CurvePolygon (acurvearray[acounter],
SELF.ST SRID()) .ST Overlaps (
SELF.ST CurvePolygon (acurvearray [bcountex],
SELF.ST SRID())) = 1 THEN
SIGNAL SQLSTATE '2FF02'
SET MESSAGE TEXT = 'invalid argument';
END IF;
-- If the current interior ring paillr intersect
-- with a dimension greater thandzero, then
-- raise an exception.
IF acurvearrayl[acounter].ST Tntersection(

acurvearray [bcounter]) .82 Dimension() > 0 THEN
SIGNAL SQLSTATE '2FFO0O2V
SET MESSAGE TEXT-% 'invalid argument';
END IF;
SET bcounter = bcounter + 1;
END WHILE;

SET acounter = acpunter + 1;
END WHILE;
-- Return an ST CurvePolygon value with the ST PrivateInteriorRings
-- attribute sét to acurvearray.
RETURN SELF.S8T PrivateInteriorRings (acurvearray) ;
END

Definitignal Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_(Geometry.values.

Descripfion
1) The — forRY: i -

2) For the null-call method ST_InteriorRings():

Case:
a) If SELF is an empty set, then return the null value.
b) Otherwise, return the ST_PrivateinteriorRings attribute of SELF.
3) The method ST_InteriorRings(ST_Curve ARRAY) takes the following input parameters:

a) an ST_Curve ARRAY value acurvearray.
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4) For the type preserving method ST_InteriorRings():

Case:
a) If SELF.ST_ExteriorRing() is the null value, then an exception condition is raised: SQL/MM
Spatial exception — null exterior ring.

b) Call the procedure ST_CheckNulls(ST_Geometry ARRAY) to check if acurvearray is the null
value or contains null elements.

c) If SELF is the null value, then return the null value.

d) If the spatial reference system of SELF is not equal to ST_CheckSRID(acurvearray), then an
exception condition is raised: SQL/MM Spatial exception — mixed spatial reference systems.

e) If any ST_Curve value in acurvearray is not a ring, then an exception condition is raised:’SQL/MM
Spatial exception — invalid argument.

f) If any rings in acurvearray and the exterior ring of SELF spatially intersect with dimension of the
result greater than 0 (zero), then an exception condition is raised: SQL/MM Spatialexceptign —
invalid argument.

g) If any ring in acurvearray is not spatially within an ST_CurvePolygon valueformed from the
exterior ring of SELF, then an exception condition is raised: SQL/MM_Spatial exception — inyalid
argument.

h) If any two rings in acurvearray, formed into ST_CurvePolygon yalues with no interior rings
spatially overlap, then an exception condition is raised: SQL/MM Spatial exception — invalid|
argument.

i) Otherwise, return an ST_CurvePolygon value with the ST PrivatelnteriorRings attribute setto
acurvearray.
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8.2.5 ST_NuminteriorRing Method

Purpose

Return the cardinality of the ST_PrivatelnteriorRings attribute of an ST_CurvePolygon value.
Definition

CREATE METHOD ST NumInteriorRing()
RETURNS INTEGER
FOR ST CurvePolygon

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CARDINALITY (SELF.ST PrivateInteriorRings)
END
Descripfion

1) The method ST_NuminteriorRing() has no input parameters.
2) For the null-call method ST_NuminteriorRing():

Case:

a) If SELF is an empty set, then return the null value.

b) QOtherwise, return the cardinality of the ST_PrivatelnteriorRings-attribute.
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8.2.6 ST_InteriorRingN Method

Purpose

Return the specified element in the ST_PrivatelnteriorRings attribute of an ST_CurvePolygon value.
Definition

CREATE METHOD ST InteriorRingN
(aposition INTEGER)
RETURNS ST Curve
FOR ST CurvePolygon
REGCIN
IF SELF.ST IsEmpty() = 1 THEN
RETURN CAST (NULL AS ST Curve);
END IF;
IF aposition < 1 OR
aposition > CARDINALITY (SELF.ST PrivateInteriorRings)’THEN
BEGIN
SIGNAL SQLSTATE 'O1lFO1'
SET MESSAGE TEXT = 'invalid position';
RETURN CAST (NULL AS ST Curve);
END;
END IF;
RETURN SELF.ST PrivatelInteriorRings[aposition];
END

Déscription

The method ST_InteriorRingN(INTEGER) takes the fellewing input parameters:
a) an INTEGER value aposition.

2) For the null-call method ST_InteriorRingN(INTEGER):

Case:

—

a) If SELF is an empty set, then returrpthe null value.

b) If aposition is less than one or.greater than the cardinality of the ST_PrivateinteriorRings atf{ribute,
then:

i) A completion condition'is raised: SQL/MM Spatial warning — invalid position.
ii) Return the null value.

c) Otherwise, retufnan ST_Curve value at element aposition in the ST_PrivatelnteriorRings
attribute of SELF.
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8.2.7 ST_CurvePolyToPoly Method

Purpose

Return the ST_Polygon approximation of an ST_CurvePolygon value.
Definition

CREATE METHOD ST CurvePolyToPoly ()
RETURNS ST_Polygon
FOR ST CurvePolygon
BEGIN

-- See Description

END
Descripfion
1) The method ST_CurvePolyToPoly() has no input parameters.
2) For the null-call method ST_CurvePolyToPoly():
Casg:
a) If SELF is an empty set, then return the null value.

b) Otherwise, return the implementation-defined ST_Polygon value approximation of the
$T_CurvePolygon value.
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8.2.8 ST_CPolyFromText Functions
Purpose

Return a specified ST_CurvePolygon value.
Definition

CREATE FUNCTION ST CPolyFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST CurvePolygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt) AS ST CurvePolygon)

CREATE FUNCTION ST CPolyFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST CurvePolygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt, ansrid) AS.ST CurvePolygon)

Ddfinitional Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description

The function ST_CPolyFromText(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT yalue awkt.
For the null-call function ST_CPolyFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is the.well-known text representation of an ST_CurvePolygon value. [flawkt
is not producible in the.BNF for <curvepolygon text representation>, then it is implementatig
defined whether or nat the following exception condition is raised: SQL/MM Spatial Exceptipn —
invalid well-known text representation.

—

N

>

b) Return an ST/ CurvePolygon value represented by awkt with the spatial reference system
identifier set 190 (zero).

3) The function:ST_CPolyFromText(CHARACTER LARGE OBJECT, INTEGER) takes the followirlg
input parameters:

a) a:CHARACTER LARGE OBJECT value awkt,
b) ;an INTEGER value ansrid.

4y Forthe nutt-catrfunction ST_CPolyFrom T ext{CHARACTER LARGE OBJECT, INTEGERY:

a) The parameter awkt is the well-known text representation of an ST_CurvePolygon value. If awkt
is not producible in the BNF for <curvepolygon text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_CurvePolygon value represented by awkt with the spatial reference system
identifier set to ansrid.
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8.2.9 ST_CPolyFromWKB Functions

Purpose

Return a specified ST_CurvePolygon value.

Definition

CREATE FUNCTION ST CPolyFromWKB

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST CurvePolygon
LANGUAGE SQL
RETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST CurvePolygon)

CREATE FUNCTION ST CPolyFromWKB

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

ansrid INTEGER)

RETURNS ST CurvePolygon

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST €urvePolygon)

Definitignal Rules
1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.
Descripfion
1) The function ST_CPolyFromWKB(BINARY LARGE.QBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
2) For the null-call function ST_CPolyFromWKB{(BINARY LARGE OBJECT):

a) The parameter awkb is the well-knowh binary representation of an ST_CurvePolygon value. If
awkb is not producible in the BNF_ for <curvepolygon binary representation>, then it is
implementation-defined whether.or not the following exception condition is raised: SQL/MM
$patial Exception — invalid well-known binary representation.

b) Return an ST_CurvePolygon value represented by awkb with the spatial reference system
ipentifier set to 0 (zero):

3) The function ST_CPRolyFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) @ BINARY TARGE OBJECT value awkb,

b) an INTEGER value ansrid.
4) For tle fidll-call function ST_CPolyFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_CurvePolygon value. If
awkb is not producible in the BNF for <curvepolygon binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known binary representation.

b) Return an ST_CurvePolygon value represented by awkb with the spatial reference system
identifier set to ansrid.
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8.3 ST_Polygon Type and Routines

8.3.1 ST_Polygon Type

Purpose

ISO/IEC 13249-3:2003(E)

The ST_Polygon type is a subtype of the ST_CurvePolygon type and represents a planar surface whose

boundary is defined by linear rings.
Definition

CREATE TYPE ST Polygon

AR o

e
OINDLDIN O L UrvVeroLygoIr

INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST Polygon

RETURNS ST Polygon

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST Polygon

ansrid INTEGER)

RETURNS ST Polygon

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST Palygon

RETURNS ST Polygon

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS «SOL

RETURNS( NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST Polygon

ahsrid INTEGER)
RETURNS ST Polygon
SELF AS RESULT
LANGUAGE SQL

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),

(awkb BINARY LARGE_ OBJECT (ST MaxGeometryAsBinary))

(@wkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

DETERMINISTIC
CONTAINS SOQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST Polygon
(alinestring ST LineString)
RETURNS ST Polygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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CONSTRUCTOR METHOD ST Polygon
(alinestring ST LineString,
alinestringarray ST LineString ARRAY[ST MaxGeometryArrayElements])
RETURNS ST Polygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST Polygon
(alinestring ST LineString,
ansrid INTEGER)

RETURNS ST Polygon

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST Polygon

(alinestring ST LineString,

alinestringarray ST LineString ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)

RETURNS ST Polygon

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

VERRIDING METHOD ST ExteriorRing’)
RETURNS ST LineString,

VERRIDING METHOD ST_ExteriorRing
(acurve ST Curve)
RETURNS ST Polygon,

VERRIDING METHOD ST“FnteriorRings()
RETURNS ST LinéString ARRAY[ST MaxGeometryArrayElements],

VERRIDING METHOD ST InteriorRings
(acurvearxray ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS,"ST Polygon,

VERRIDING METHOD ST_InteriorRingN
(@position INTEGER)
RETURNS STiLineString

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.
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Description
1) The ST_Polygon type provides for public use:
a) a method ST_Polygon(CHARACTER LARGE OBJECT),
b) a method ST_Polygon(CHARACTER LARGE OBJECT, INTEGER),
c) a method ST_Polygon(BINARY LARGE OBJECT),
d) a method ST_Polygon(BINARY LARGE OBJECT, INTEGER),
e) a method ST_Polygon(ST_LineString),
f) a method ST_Polygon(ST_LineString, ST _LineString ARRAY),
g) a method ST_Polygon(ST_LineString, INTEGER),
h) a method ST_Polygon(ST_LineString, ST_LineString ARRAY, INTEGER),
i) an overriding method ST_ExteriorRing(),

)
j) an overriding method ST_ExteriorRing(ST_Curve),

k) an overriding method ST_InteriorRings(),
I) an overriding method ST_InteriorRings(ST_Curve ARRAY),

m) an overriding method ST_InteriorRingN(INTEGER),

n) a function ST_PolyFromText(CHARACTER LARGE OBJECT),

o) a function ST_PolyFromText(CHARACTER LARGE OBJECT, INTEGER),

p) a function ST_PolyFromWKB(BINARY LARGE OBJECT),

q) a function ST_PolyFromWKB(BINARY LARGE GBJECT, INTEGER),

r) a function ST_PolyFromGML((CHARACTER.LARGE OBJECT),

s) a function ST_PolyFromGML((CHARACTIER LARGE OBJECT, INTEGER),

t) a function ST_BdPolyFromText(CHARACTER LARGE OBJECT),

u) a function ST_BdPolyFromText(CHARACTER LARGE OBJECT, INTEGER),

v) a function ST_BdPolyFromWKB(BINARY LARGE OBJECT),

w) a function ST_BdPolyFromWKB(BINARY LARGE OBJECT, INTEGER).

2) The ST_PrivateExteriorRing attribute is an ST_LineString value that is a linear ring.

)
)
)
)
)
)

3) The ST_PrivatelnteridrRings attribute is a collection of ST_LineString values. Each ST_LineString
value in the collection is a linear ring.

4) The linear ring in.the ST_PrivateExteriorRing attribute and the linear rings in the
ST_PrivatelnteriorRings attribute represent the boundary of the ST_Polygon value.

5) An ST_(Polygon value returned by the constructor function corresponds to the empty set.
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8.3.2 ST_Polygon Methods
Purpose

Return an ST_Polygon value constructed from either the well-known text representation or the well-
known binary representation of an ST_Polygon value, or the specified ST_LineString values.

Definition
CREATE CONSTRUCTOR METHOD ST Polygon

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST Polygon

EQR_ST Polsszgon
)

RETURN ST PolyFromText (awkt)

CREATE CONSTRUCTOR METHOD ST_Polygon

awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)

RETURNS ST Polygon

FOR ST Polygon

RETURN ST PolyFromText (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST_Polygon

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST Polygon

FOR ST Polygon

RETURN ST PolyFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST Polygon

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)

RETURNS ST Polygon

FOR ST Polygon

RETURN ST PolyFromWKB (awkb, ansrid)

CREATE CONSTRUCTOR METHOD ST Polygon
alinestring ST LineString)
RETURNS ST Polygon
FOR ST Polygon
RETURN SELF.ST SRID(0).ST ExteriorRing(alinestring).
ST InteriorRings (CAST(ARRAY[] AS
ST LineString ARRAY[ST MaxGeometryArrayElements]))

CREATE CONSTRUCTOR METHOD ST Polygon

alinestring ST-DLineString,

alinestringarray ST LineString ARRAY[ST MaxGeometryArrayElements])
RETURNS ST Rolvygon

FOR ST Polygon

RETURN SELF.ST SRID(0).ST ExteriorRing(alinestring).
ST_InteriorRings (alinestringarray)

CREATE, ' CONSTRUCTOR METHOD ST_Polygon
alimestring ST LineString,
ansrid INTEGER)
RETURNS ST Polygon
FOR ST Polygon
RETURN SELF.ST SRID(ansrid).ST_ExteriorRing(alinestring).
ST InteriorRings (CAST (ARRAY[] AS
ST LineString ARRAY[ST MaxGeometryArrayElements]))
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CREATE CONSTRUCTOR METHOD ST Polygon
(alinestring ST LineString,
alinestringarray ST LineString ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST Polygon
FOR ST Polygon
RETURN SELF.ST SRID(ansrid) .ST ExteriorRing(alinestring).
ST InteriorRings(alinestringarray)

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST _Geomefry values

2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY.
LARGE OBJECT used for the well-known binary representation of an ST_Geometry valugé.

W

ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description
1) The method ST_Polygon(CHARACTER LARGE OBJECT) takes the following input parameter:
a) a CHARACTER LARGE OBJECT value awkt.

2) For the null-call type preserving SQL-invoked constructor method ST,\Polygon(CHARACTER LARGE
OBJECT):

a) The parameter awkt is the well-known text representatiopsof an ST_Polygon value. If awkt [s not
producible in the BNF for <polygon text representatiofy>, then it is implementation-defined
whether or not the following exception condition is faised: SQL/MM Spatial Exception — invglid
well-known text representation.

b) Return an ST_Polygon value represented by-awkt with the spatial reference system identifigr set
to 0 (zero).

3) The method ST_Polygon(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) For the null-call type preserving SQL-invoked constructor method ST_Polygon(CHARACTER LARGE
OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_Polygon value. If awkt |s not
producible in the BNF for <polygon text representation>, then it is implementation-defined
whether or hof the following exception condition is raised: SQL/MM Spatial Exception — inv3l
well-known, text representation.

d

=

b) Returivan ST_Polygon value represented by awkt with the spatial reference system identifier set
to‘ansrid.

5) The.method ST_Polygon(BINARY LARGE OBJECT) takes the following input parameter:
a) a BINARY LARGE OBJECT value awkhb

6) For the null-call type preserving SQL-invoked constructor method ST_Polygon(BINARY LARGE
OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_Polygon value. If awkb is
not producible in the BNF for <polygon binary representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known binary representation.

b) Return an ST_Polygon value represented by awkb with the spatial reference system identifier set
to 0 (zero).
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7) The method ST_Polygon(BINARY LARGE OBJECT, INTEGER) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb,
b) an INTEGER value ansrid.

8) For the null-call type preserving SQL-invoked constructor method ST_Polygon(BINARY LARGE
OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_Polygon value. If awkb is
not producible in the BNF for <polygon binary representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known binary representation.

b) Return an ST_Polygon value represented by awkb with the spatial reference system identifier set
ansrid.

9) The method ST_Polygon(ST_LineString) takes the following input parameters:
b) an ST_LineString value alinestring.

10) The pull-call type preserving SQL-invoked constructor method ST_Polygon(ST_LineStririg) returns an
ST_Polygon value with:

a) The spatial reference system identifier set to 0 (zero).

b) Wsing the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
glinestring, the ST_PrivateDimension attribute set to 2, and the ST_PRrivateCoordinateDimension
attribute set to 2.

c) Wsing the method ST_InteriorRings(ST_Curve ARRAY), the ST\PrivatelnteriorRings attribute set
tb an empty ST_LineString ARRAY value.

11) The method ST_Polygon(ST_LineString, ST_LineString ARRAY) takes the following input
parameters:

a) ]n ST_LineString value alinestring,
b)

12) The pull-call type preserving SQL-invoked copnstructor method ST_Polygon(ST_LineString,
ST _lineString ARRAY) returns an ST_Polygen value with:

n ST_LineString ARRAY value alinestringarray.

a) The spatial reference system identifier set to 0 (zero).

Wsing the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
alinestring, the ST_PrivateDimension attribute set to 2, and the ST_PrivateCoordinateDimension
attribute set to 2.

c) Wsing the method S/~JnteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute set
tp alinestringarray:

13) The method ST_PRolygon(ST_LineString, INTEGER) takes the following input parameters:
a) @n ST_LineString value alinestring,
b) an INFEGER value ansrid.

14) The puli<call type preserving SQL-invoked constructor method ST_Polygon(ST_LineString,

INTI' oY s »)} 4 QT Dol | HN
l_u‘_l\/ oo dir o r_ruiyyurrt vairutc vWilll.

a) The spatial reference system identifier set to ansrid.

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
alinestring, the ST_PrivateDimension attribute set to 2, and the ST_PrivateCoordinateDimension
attribute set to 2.

c) Using the method ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute set
to an empty ST_LineString ARRAY value.
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15) The method ST_Polygon(ST_LineString, ST_LineString ARRAY, INTEGER) takes the following input
parameters:

a) an ST_LineString value alinestring,
b) an ST_LineString ARRAY value alinestringarray,
c) an INTEGER value ansrid.

16) The null-call type preserving SQL-invoked constructor method ST_Polygon(ST_LineString,
ST _LineString ARRAY, INTEGER) returns an ST_Polygon value with:

a) The spatial reference system identifier set to ansrid.

alinestring, the ST_PﬁvateDimension attribute set to 2, and the ST_PrivateCoordinateDimension
attribute set to 2.

c) Using the method ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings-attribute set
to alinestringarray.
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8.3.3 ST_ExteriorRing Methods

Purpose

Observe and mutate the ST_PrivateExteriorRing attribute of an ST_Polygon value.
Definition

CREATE METHOD ST ExteriorRing()
RETURNS ST LineString
FOR ST Polygon

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CAST (SELF.ST_ PrivateExteriorRing AS ST LineString)
END

CREATE METHOD ST ExteriorRing
acurve ST Curve)
RETURNS ST Polygon
FOR ST Polygon
BEGIN
-- If acurve is not an ST LineString, then raisé&_an exception
IF acurve IS NOT OF (ST LineString) THEN

SIGNAL SQLSTATE '2FF12'

SET MESSAGE TEXT = 'curve value isot’a linestring value';

END IF;
RETURN (SELF AS ST CurvePolygon) .ST EXfefiorRing (acurve);
END

Descripfion
1) The method ST_ExteriorRing() has no input parameters.
2) For the null-call method ST_ExteriorRing():
Casg:
a) If SELF is an empty set, then return the null value.
b) QOtherwise, return the ST_PrivateExteriorRing attribute of SELF.
3) The method ST_ExteriorRing(ST_Curve) takes the following input parameters:
a) an ST_Curve value glinestring.
4) For the type preserving.method ST_ExteriorRing(ST_Curve):
Case:

a) If acurve.is.not an ST_LineString value, then an exception condition is raised: SQL/MM Spatial
e@xception — curve value is not a linestring value.

b) Otherwise, return an ST_Polygon value as a result of the value expression: (SELF AS

ST—CurvePolygom)-STExteriorRing(acurve)
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8.34 ST_InteriorRings Methods

Purpose

Observe and mutate the ST_PrivatelnteriorRings attribute of an ST_Polygon value.
Definition

CREATE METHOD ST InteriorRings ()
RETURNS ST LineString ARRAY[ST MaxGeometryArrayElements]
FOR ST Polygon
RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CAST (SELF.ST PrivatelInteriorRings AS
ST LineString ARRAY[ST MaxGeometryArrayElements])

END

CREATE METHOD ST InteriorRings
(acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS ST Polygon
FOR ST Polygon
BEGIN
DECLARE counter INTEGER;

-- Check 1if curves are ST LineString/yalues
SET counter = 1;
WHILE counter <= CARDINALITY (acuryvedrray) DO
-— If the current element is\mot an ST LineString value, then
-— raise an exception.
IF acurvearray[counter] IS, NOT OF (ST LineString) THEN
SIGNAL SQLSTATE '2FE08"
SET MESSAGE TEX¥\ = 'element is not an ST LineString typg';
END TIF;
SET counter = counter + 1;
END WHILE;
RETURN (SELF AS ST CurvePolygon) .ST InteriorRings (acurvearray);
END

Ddfinitional Rules

—_

ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

Dgscription
1) The method ST_InteriorRings() has no input parameters.
2) For.thenull-call method ST_InteriorRings():

Case:

a) It SELF is an empty set, then return the null value.
b) Otherwise, return the ST_PrivateinteriorRings attribute of SELF.

3) The method ST_InteriorRings(ST_Curve ARRAY) takes the following input parameters:
a) an ST_Curve ARRAY value acurvearray.
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4) For the type preserving method ST_InteriorRings(ST_Curve ARRAY):
Case:

a) If any element in acurvearray is not an ST_LineString value, then an exception condition is
raised: SQL/MM Spatial exception — element is not an ST_LineString type.

b) Otherwise, return an ST_Polygon value as a result of the value expression: (SELF AS
ST_CurvePolygon).ST_InteriorRings(acurvearray).
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8.3.5 ST_InteriorRingN Method

Purpose

Return the specified element in the ST_PrivatelnteriorRings attribute of an ST_Polygon value.
Definition

CREATE METHOD ST InteriorRingN
(aposition INTEGER)
RETURNS ST LineString
FOR ST Polygon

RETIRN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
TREAT ( (SELF AS ST CurvePolygon) .ST InteriorRingN(aposition) AS
ST LineString)
END
Dgscription

1) The method ST_InteriorRingN(INTEGER) takes the following input parameters:
a) an INTEGER value aposition.

For the null-call method ST_InteriorRingN(INTEGER):

Case:

N

a) If SELF is an empty set, then return the null value;

b) Otherwise, return an ST_LineString value as a¥esult of the value expression TREAT((SELH AS
ST_CurvePolygon).ST_InteriorRingN(apositier1) AS ST_LineString).
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8.3.6 ST_PolyFromText Functions

Purpose

Return a specified ST_Polygon value.

Definition

CREATE FUNCTION ST PolyFromText

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST Polygon
LANGUAGE SQL
RETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt) AS ST Polygon)

CREATE FUNCTION STiPolyFromText

awkt CHARACTER LARGE OBJECT(ST_MEXGeometryAsTeXt),
ansrid INTEGER)

RETURNS ST Polygon

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST\ Rolygon)

Definitignal Rules

1) ST_MaxGeometryAsText is the implementation-defined maxitmum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Descripfion

1) The function ST_PolyFromText(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value_awkt.
2) For the null-call function ST_PolyFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_Polygon value. If awkt is not
producible in the BNF for <polygon text representation>, then it is implementation-defined
whether or not the following.exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Return an ST_Polygon'value represented by awkt with the spatial reference system identifier set
tb 0 (zero).

3) The function ST_PRolyFromText(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value awkt,
b) andNTEGER value ansrid.
4) Fort

a) The parameter awkt is the well-known text representation of an ST_Polygon value. If awkt is not
producible in the BNF for <polygon text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

CT, INTEGERJ:

b) Return an ST_Polygon value represented by awkt with the spatial reference system identifier set
to ansrid.
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8.3.7 ST_PolyFromWKB Functions
Purpose

Return a specified ST_Polygon value.
Definition

CREATE FUNCTION ST PolyFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST Polygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST Polygon)

CREATE FUNCTION ST PolyFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST Polygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST Polygon)

Ddfinitional Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary repfesentation of an ST_Geometry value.

Dgscription

The function ST_PolyFromWKB(BINARY LARGE OBJECT) takes the following input paramete
a) a BINARY LARGE OBJECT value awkb.

For the null-call function ST_PolyFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the well:known binary representation of an ST_Polygon value. If awkb is
not producible in the BNF+for <polygon binary representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invglid
well-known binary representation.

—
4]

N

b) Return an ST_Polygon value represented by awkb with the spatial reference system identifier set
to 0 (zero).

3) The function ST.PolyFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following inpuf
parameters:

a) a BINARY LARGE OBJECT value awkb,
b)-an.INTEGER value ansrid.
Fér'the null-call function ST_PolyFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_Polygon value. If awkb is
not producible in the BNF for <polygon binary representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known binary representation.

N

b) Return an ST_Polygon value represented by awkb with the spatial reference system identifier set
to ansrid.
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8.3.8
Purpose
Return a

Definitio

ST_PolyFromGML Functions

specified ST_Polygon value.

n

CREATE FUNCTION ST PolyFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML))
RETURNS ST Polygon

LANGUAGE SQL
RETERMINISTIC

H
i

CREATE FUNCTION ST PolyFromGML

i

1

H
i

Definitignal Rules

1) ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
LAR(GGE OBJECT used for the GML representation of an ST./Geometry value.
Descripfion
1) The function ST_PolyFromGML(CHARACTER LARGE OBJECT) takes the following input
parameters:
a) 3 CHARACTER LARGE OBJECT value agml.
2) For the null-call function ST_PolyFromGML(CHARACTER LARGE OBJECT):

a) If the parameter agm/ does not cantain a Polygon XML element in the GML representation, then i
is implementation-defined whéether or not the following exception condition is raised: SQL/MM
$patial Exception — invalid GML representation.

b) Return an ST_Polygon Value represented by agml with the spatial reference system identifier set
to 0 (zero).

3) The function ST_PolyFromGML(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) 4

ONTAINS SQL
ETURNS NULL ON NULL INPUT
ETURN TREAT (ST GeomFromGML (agml) AS ST Polygon)

agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML) ,
ansrid INTEGER)

ETURNS ST Polygon

LANGUAGE SQL

ETERMINISTIC

ONTAINS SQL

ETURNS NULL ON NULL INPUT

ETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST ®Ralygon)

CHARACTER LARGE OBJECT value agml,

b) an INTEGER value ansrid.
4) For tle fidll-call function ST_PolyFromGML(CHARACTER LARGE OBJECT, INTEGER):

a) If the parameter agml does not contain a Polygon XML element in the GML representation, then it
is implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid GML representation.

b) Return an ST_Polygon value represented by agml with the spatial reference system identifier set
to ansrid.
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8.3.9 ST_BdPolyFromText Functions
Purpose

Return a specified ST_Polygon value.
Definition

CREATE FUNCTION ST_BdPolyFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST Polygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN ST BdPolyFromText (awkt, 0)

CREATE FUNCTION ST BdPolyFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST Polygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
BEGIN

—-- See Description

END
Dgscription

1) The function ST_BdPolyFromText(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT yalue awkt.

2) For the null-call function ST_BdPolyFromText(CHARACTER LARGE OBJECT) returns an
ST_Polygon value as the result 6f:the value expression: ST_BdPolyFromText(awkt, 0).

3) The function ST_BdPolyFromText(CHARACTER LARGE OBJECT, INTEGER) takes the follow|ng
input parameters:

a) a CHARACTER EARGE OBJECT value awkt.
b) an INTEGER ‘value ansrid.
4) For the null-call function ST_BdPolyFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MuiltiLineString value. If awkt
is notproducible in the BNF for <multilinestring text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exceptipn —
invalid well-known text representation.

' AT n -\
T

b Yse-SFMtmefromFexttCHARACTER tARGE OBJIEC T totransformawkt toan
ST_MultiLineString value, AMLS.

c) If any ST_LineString value in AMLS is not a linear ring, then an exception condition is raised:
SQL/MM Spatial exception — invalid argument.

d) Using an implementation-dependent algorithm, an exterior linear ring, ELR, and an array of zero
or more interior rings, AILR, are determined from the array of linear rings in AMLS.
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e) Return an ST_Polygon value with:
i) The spatial reference system identifier set to ansrid.

ii) Using the method ST_ExteriorRing(ST_LineString), the ST_PrivateExteriorRing attribute set
to ELR.

iii) Using the method ST_InteriorRings(ST_LineString ARRAY), the ST_PrivatelnteriorRings
attribute set to AILR.
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8.3.10 ST_BdPolyFromWKB Functions

Purpose

Return a specified ST_Polygon value.

Definition

CREATE FUNCTION ST BdPolyFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST Polygon

LANGUAGE SQL
DETERMINISTIC

Dgscription

1

CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN ST BdPolyFromWKB (awkb, O0)

CREATE FUNCTION ST BdPolyFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST Polygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
BEGIN

—-- See Description

END

The function ST_BdPolyFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb:

For the null-call function ST_BdPolyFromWKB(BINARY LARGE OBJECT) returns an ST_Polygon
value as the result of the value expression: ST_BdPolyFromText(awkt, 0).

The function ST_BdPolyFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following irjput
parameters:

a) a BINARY LARGE OBJECT value awkb.
b) an INTEGER value ansrid.
For the null-callfunction ST_BdPolyFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MuiltiLineString valug.
awkblisnot producible in the BNF for <multilinestring binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM|
Spatial Exception — invalid well-known binary representation.

) Use ST_MLineFromWKB(BINARY LARGE OBJECT) to transform awkb to an ST_MultiLingString

© ISO/IEC 2003 - All rights reserved

vatue, AMES-
c) If any ST_LineString value in AMLS is not a linear ring, then an exception condition is raised:
SQL/MM Spatial exception — invalid argument.

d) Using an implementation-dependent algorithm, an exterior linear ring, ELR, and an array of zero

or more interior rings, AILR, are determined from the array of linear rings in AMLS.
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e) Return an ST_Polygon value with:
i) The spatial reference system identifier set to ansrid.

ii) Using the method ST_ExteriorRing(ST_LineString), the ST_PrivateExteriorRing attribute set
to ELR.

iii) Using the method ST_InteriorRings(ST_LineString ARRAY), the ST_PrivatelnteriorRings
attribute set to AILR.
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9 Geometry Collection Types

9.1 ST_GeomCollection Type and Routines
9.1.1 ST_GeomCollection Type

Purpose

ISO/IEC 13249-3:2003(E)

The ST_GeomCollection type is a subtype of ST_Geometry and represents a collection of zero or more

ST_Geometry values.

Definition

CREATE TYPE ST GeomCollection
UNDER ST Geometry
As (
ST PrivateGeometries ST Geometry
ARRAY [ST MaxGeometryArrayElements]
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST GeomCollection

RETURNS ST GeomCollection
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST GeomCollegfion

ansrid INTEGER)
RETURNS ST GeomCollectidn
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL{ON NULL INPUT,

CONSTRUCTORSMETHOD ST GeomCollection

RETURNS/ ST GeomCollection
SEBENAS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

(awkt CHARACTER LARGE OBJECTY(ST MaxGeometryAsText),

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))

DEFAULT ARRAY[]

CONSTRUCTOR METHOD ST GeomCollection

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

ansrid INTEGER)

RETURNS ST GeomCollection
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,
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CONSTRUCTOR METHOD ST GeomCollection
(ageometry ST Geometry)
RETURNS ST GeomCollection
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST GeomCollection
(ageometryarray ST Geometry

ARRAY [ ST MaxGeometryArrayElements])

RETURNS ST GeomCollection
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST GeomCollection
(ageometry ST Geometry,
ansrid INTEGER)
RETURNS ST GeomCollection
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST GeomCollection
(ageometryarray ST Geometry

ansrid INTEGER)
RETURNS ST GeomCollection
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULININPUT,

NMETHOD ST Geometries:()

LANGUAGE S@QL
DETERMINLSTIC
CONTAINSSSQL
RETURNS, NULL ON NULL INPUT,

NMETHODMST Geometries
(ageometryarray ST Geometry

ARRAY [ST MaxGeometryArrayEleménts],

ARRAY [ST MaxGeometrryArrayElement

RETURNS ST Geometry ARRAY[ST MaxGeometryArrayElements]

RETURNS ST GeomCollection
SELF AS RESULT

LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL

CALLED ON NULL INPUT,
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METHOD ST NumGeometries ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST GeometryN
(aposition INTEGER)
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT

Ddfinitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality-of an array of
ST_Geometry values.

2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality)of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST~Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an"ST_ Geometry value.

4) The attribute ST_PrivateGeometries is not for public use. Thereare no GRANT statements granting
EXECUTE privilege on the observer or mutator method for ST\ Private Geometries.

Description

1) The ST_GeomCollection type provides for public use:

a) a method ST_GeomCollection(CHARACTER.LARGE OBJECT),

b) a method ST_GeomCollection(CHARACTER LARGE OBJECT, INTEGER),
c) a method ST_GeomCollection(BINARY LARGE OBJECT),

d) a method ST_GeomCollection(BINARY LARGE OBJECT, INTEGER),
e) a method ST_GeomCollection(ST_Geometry),

f) a method ST_GeomCollection(ST_Geometry ARRAY),

g) a method ST_GeomCollection(ST_Geometry, INTEGER),

h) a method ST_GeomCollection(ST_Geometry ARRAY, INTEGER),

i) a method ST \Geometries(),

a method\ST_Geometries(ST_Geometry ARRAY),

a method ST_NumGeometries(),

J
k

1) asmethod ST_GeometryN(INTEGER),
m) a function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT),
n) a function ST_GeomCollFrom I x{{CHARACTER LARGE OBJECT, INTEGER],
0) a function ST_GeomCollFromWKB(BINARY LARGE OBJECT),
p) a function ST_GeomCollFromWKB(BINARY LARGE OBJECT, INTEGER).
q) a function ST_GeomCollFromGML(CHARACTER LARGE OBJECT),
r) a function ST_GeomCollFromGML(CHARACTER LARGE OBJECT, INTEGER),
2) The ST_PrivateGeometries attribute contains the collection of ST_Geometry values.

)
)
)
)

3) The ST_PrivateGeometries attribute shall not be the null value. The elements in the
ST_PrivateGeometries attribute shall not be the null value.
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4) The coordinate dimension of an ST_GeomCollection value is 2.

5) The dimension of an ST_GeomCollection value is the maximum dimension value of all the
ST_Geometry values in the ST_PrivateGeometries attribute.

6) An ST_GeomCollection value returned by the constructor function corresponds to the empty set.

7) An ST_GeomCollection value with no elements in the ST_PrivateGeometries attribute corresponds to
the empty set.

8) Subtypes of ST_GeomCollection may restrict membership based on dimension and may place other
constraints such as the degree that the elements spatially intersect between ST_Geometry values.

9) An ST_GeomCollection value is well formed only if all of the ST_Geometry values in

ST_

10) All th
refer|

rivate Geometries attribute are well formed.

e ST_Geometry values in the ST_Private Geometries attribute shall be in the same spatial
ence system as the ST_GeomCollection value.
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9.1.2 ST_GeomCollection Methods
Purpose

Return an ST_GeomCollection value constructed from either the well-known text representation or the
well-known binary representation of an ST_GeomCollection value, or the specified ST_Geometry values.

Definition
CREATE CONSTRUCTOR METHOD ST GeomCollection

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

RETURNS ST GeomCollection
EQR ST CeomCollection

RETURN ST GeomCollFromTxt (awkt)

CREATE CONSTRUCTOR METHOD ST GeomCollection
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST GeomCollection
FOR ST GeomCollection
RETURN ST GeomCollFromTxt (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST GeomCollection
(awkb BINARY LARGE OBJECT(SI_MaXGeometryAsBinary))
RETURNS ST GeomCollection
FOR ST GeomCollection
RETURN ST GeomCollFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST_GeomCollection
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST GeomCollection
FOR ST GeomCollection

RETURN ST GeomCollFromWKB (awkb,(Zansrid)

CREATE CONSTRUCTOR METHOD ST GgomCollection
(ageometry ST Geometry)
RETURNS ST GeomCollectiof
FOR ST GeomCollection
RETURN SELF.ST SRID(adeometry.ST SRID()).
ST Geometries (ARRAY [ageometry])

CREATE CONSTRUCTOR “WMETHOD ST GeomCollection
(ageometryarmnay-ST Geometry ARRAY[ST MaxGeometryArrayElements])
RETURNS ST, GeomCollection
FOR ST GeomCollection
RETURN (SELF.ST SRID(ST CheckSRID (ageometryarray)) .
ST, Geometries (ageometryarray)

CREATE CONSTRUCTOR METHOD ST GeomCollection
(ageometry ST Geometry,
ansrid INTEGER)
RETURNS ST GeomCollection
FOR ST_GeomCollection
RETURN SELF.ST SRID(ansrid) .ST Geometries (ARRAY [ageometry])

CREATE CONSTRUCTOR METHOD ST GeomCollection
(ageometryarray ST Geometry ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST GeomCollection
FOR ST GeomCollection
RETURN SELF.ST SRID(ansrid) .ST Geometries (ageometryarray)
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Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description
1) The method ST_GeomCollection(CHARACTER LARGE OBJECT) takes the following input
parameter:
a) 3 CHARACTER LARGE OBJECT value awkt.
2) For the null-call type preserving SQL-invoked constructor method ST_GeomCollection(CHARACTER
LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_GeomCollection’value. If
gwkt is not producible in the BNF for <collection text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM_Spatial Exception —
invalid well-known text representation.

b) Return an ST_GeomCollection value represented by awkt with the spatial reference system
ifentifier set to 0 (zero).

3) The method ST_GeomCollection(CHARACTER LARGE OBJECT, INTEGER) takes the following
inpuf parameters:

a) 3 CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) For the null-call type preserving SQL-invoked constructor method ST_GeomCollection(CHARACTER
LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_GeomCollection value. If
gwkt is not producible in the BNF for <cellection text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_GeomCollection ¥alue represented by awkt with the spatial reference system
ifentifier set to ansrid.

5) The method ST_GeomCollection(BINARY LARGE OBJECT) takes the following input parameter:
a) 3 BINARY LARGE OBJECT value awkb.

6) For the null-call type.preserving SQL-invoked constructor method ST_GeomCollection(BINARY
LARGE OBJECT);

a) The parameter awkb is the well-known binary representation of an ST_GeomCollection value. If
awkb jis'ot producible in the BNF for <collection binary representation>, then it is
impltementation-defined whether or not the following exception condition is raised: SQL/MM
$patial Exception — invalid well-known binary representation.

b) Return an ST_GeomCollection value represented by awkb with the spatial reference system
identifier set to O (zero).

7) The method ST_GeomCollection(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a BINARY LARGE OBJECT value awkb,
b) an INTEGER value ansrid.
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8) For the null-call type preserving SQL-invoked constructor method ST_GeomCollection(BINARY
LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_GeomCollection value. If
awkb is not producible in the BNF for <collection binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known binary representation.

b) Return an ST_GeomCollection value represented by awkb with the spatial reference system
identifier set to ansrid.

9) The method ST_GeomCollection(ST_Geometry) takes the following input parameters:

2) an ST GCaoometryvalue aasometrs
J J PAS

10L The null-call type preserving SQL-invoked constructor method ST_GeomCollection(ST_Geomelry)
returns an ST_GeomCollection value with:

a) The spatial reference system identifier set to the spatial reference system identifierjof ageometry.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGégmetries attrilpute
set to ARRAY[ageometry], the ST_PrivateDimension attribute set to
ST_MaxDimension(ARRAY[ageometry]), and the ST_PrivateCoordinatéDimension attributg set to
2.

11) The method ST_GeomCollection(ST_Geometry ARRAY) takes the following input parameters:
a) an ST_Geometry ARRAY value ageometryarray.

12) The null-call type preserving SQL-invoked constructor method.ST_GeomCollection(ST_Geomefry
ARRAY) returns an ST_GeomCollection value with:

a) The spatial reference system identifier set to the yalue expression:
ST_CheckSRID(ageometryarray).

b) Using the method ST_Geometries(ST_Geohietry ARRAY), the ST_Private Geometries attriljute
set to ageometryarray, the ST_PrivateDimension attribute set to
ST_MaxDimension(ARRAY[ageometry]);.and the ST_PrivateCoordinateDimension attributg set to
2.

13) The method ST_GeomCollection(ST\Geometry, INTEGER) takes the following input paramete

2

a) an ST_Geometry value ageornetry,
b) an INTEGER value ansrid.

14) The null-call type preserving SQL-invoked constructor method ST_GeomCollection(ST_Geomefry,
INTEGER) returns anvST_GeomCollection value with:

a) The spatial refefence system identifier set to ansrid.

b) Using thexmethod ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attrilpute
set to ARRAY[ageometry], the ST_PrivateDimension attribute set to
ST MaxDimension(ARRAY[ageometry]), and the ST_PrivateCoordinateDimension attributg set to
2.

15) The-method ST_GeomCollection(ST_Geometry ARRAY, INTEGER) takes the following input
parameters:

a) an ST_Geometry ARRAY value ageometryarray,
b) an INTEGER value ansrid.

16) The null-call type preserving SQL-invoked constructor method ST_GeomCollection(ST_Geometry
ARRAY, INTEGER) returns an ST_GeomCollection value with:

a) The spatial reference system identifier set to ansrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to ageometryarray, the ST_PrivateDimension attribute set to
ST_MaxDimension(ARRAY[ageometry]), and the ST_PrivateCoordinateDimension attribute set to
2.
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9.1.3 ST_Geometries Methods

Purpose

Observe and mutate the ST_PrivateGeometries attribute of an ST_GeomCollection value.
Definition

CREATE METHOD ST Geometries()
RETURNS ST Geometry ARRAY[ST MaxGeometryArrayElements]
FOR ST GeomCollection

RETURN
CLASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST PrivateGeometries
END

CREATE METHOD ST Geometries
ageometryarray ST Geometry ARRAY[ST MaxGeometryArrayElements])
RETURNS ST GeomCollection
FOR ST GeomCollection
BEGIN
-- If ageometryarray is the null value or contains null elements,
-- then raise an exception.
CALL ST CheckNulls (ageometryarray);
-— If SELF is the null value, then returnp/,the null value.
IF SELF IS NULL THEN
RETURN CAST (NULL AS ST GeomCollection);
END IF;
-- Check that there are no mixed spatial reference
-- systems between SELF and ageométryarray.
IF SELF.ST SRID() <> ST CheckSRID(ageometryarray) THEN
SIGNAL SQLSTATE '2FF10'
SET MESSAGE TEXT = 'mixed spatial reference systems';
END IF;
RETURN
SELF.ST PrivateDimeénsion (ST MaxDimension (ageometryarray)) .
ST PrivateCoordinateDimension (2) .
ST PrivateGeometries (ageometryarray);
END

Definitignal Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_(Geometry valiies:

Descripfion
1) The method ST_Geometries() has no input parameters.

2) For the ndll-call method ST_Geometries():

Case:
a) If SELF is an empty set, then return the null value.
b) Otherwise, return the value of the ST_Private Geometries attribute.
3) The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:
a) an ST_Geometry ARRAY value ageometryarray.
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4) For the type preserving method ST_Geometries(ST_Geometry ARRAY):

a) Call the procedure ST_CheckNulls(ST_Geometry ARRAY) to check if ageometryarray is the null
value or contains null elements.

b) Case:
i) If SELF is the null value, then return the null value.

ii) If the spatial reference system of SELF is not equal to ST_CheckSRID(ageometryarray), then
an exception condition is raised: SQL/MM Spatial exception — mixed spatial reference
systems.

iii) Otherwise, return an ST_GeomCollection value with:

1) The dimension set to ST_MaxDimension(ageometryarray).
2) The coordinate dimension set to 2.

3) The ST_PrivateGeometries attribute set to ageometryarray.
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9.14

Purpose

ST_NumGeometries Method

Return the cardinality of the ST_PrivateGeometries attribute of an ST_GeomCollection value.

Definitio

n

CREATE METHOD ST NumGeometries ()
RETURNS INTEGER
FOR ST GeomCollection
RETURN

CAS

o

END

Descripfion

1) The
2) Fort

Casg:

a) |
b)

method

he null-

f SELF

Dtherwise, return the cardinality of the ST_PrivateGeometrigs attribute.

WHEN SELF.ST IsEmpty() = 1 THEN
NULL

ELSE
CARDINALITY (SELF.ST PrivateGeometries)

ST_NumGeometries() has no input parameters.

call method ST_NumGeometries():

is an empty set, then return the null value.
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9.1.5 ST_GeometryN Method
Purpose

Return the specified ST_Geometry value in the ST_PrivateGeometries attribute of an
ST_GeomCollection value.

Definition

CREATE METHOD ST GeometryN
(aposition INTEGER)
RETURNS ST Geometry
EQR ST CeocomCollcoction
BEGIN
IF SELF.ST IsEmpty() = 1 THEN
RETURN CAST (NULL AS ST Geometry);
END IF;
IF aposition < 1 OR
aposition > CARDINALITY (SELF.ST PrivateGeometries) \RHEN
BEGIN
SIGNAL SQLSTATE 'O1lFO1'
SET MESSAGE TEXT = 'invalid position',
RETURN CAST (NULL AS ST Geometry);
END;
END IF;
RETURN SELF.ST PrivateGeometries[apositdon];
END

Déscription
1) The method ST_GeometryN(INTEGER) takes the following input parameters:
a) an INTEGER value aposition.
2) For the null-call method ST_GeometryN(INTEGER):
Case:
a) If SELF is an empty set, then returh the null value.

b) If aposition is less than one or.greater than the cardinality of the ST_Private Geometries attr|bute,
then:

i) A completion condition is raised: SQL/MM Spatial warning — invalid position.
ii) Return the null value.

c) Otherwise, return the element of the ST_Private Geometries attribute at position aposition.
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9.1.6 ST_GeomCollFromTxt Functions

Purpose

Return a specified ST_GeomCollection value.

Definition

CREATE FUNCTION ST GeomCollFromTxt

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST GeomCollection
LANGUAGE SQL
RETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt) AS ST GeomCollection)

CREATE FUNCTION ST GeomCollFromTxt

awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),

ansrid INTEGER)

RETURNS ST GeomCollection

LANGUAGE SQL

DPETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST\GeomCollection)

Definitignal Rules
1) ST_MaxGeometryAsText is the implementation-defined maxithum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.
Descripfion
1) The function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT) takes the following input
parameters:
a) 3 CHARACTER LARGE OBJECT value_awkt.
2) For the null-call function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_GeomCollection value. If
gwkt is not producible in the BNE for <geometrycollection text representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
$patial Exception — invalid well-known text representation.

b) Return an ST_GeoniCollection value represented by awkt with the spatial reference system
ipentifier set to O (zefo).

3) The function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT, INTEGER) takes the following
inpu parameters;

a) 3§ CHARACTER LARGE OBJECT value awkt,
b) andNTEGER value ansrid.
4) Fort RTARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_GeomCollection value. If
awkt is not producible in the BNF for <geometrycollection text representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known text representation.

b) Return an ST_GeomCollection value represented by awkt with the spatial reference system
identifier set to ansrid.
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9.1.7 ST_GeomCollIFromWKB Functions
Purpose

Return a specified ST_GeomCollection value.
Definition

CREATE FUNCTION ST GeomCollFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST GeomCollection
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST GeomCollection)

CREATE FUNCTION ST GeomCollFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST GeomCollection
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST GeomCollection)

Ddfinitional Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary repfesentation of an ST_Geometry value.

Dgscription

The function ST_GeomCollFromWKB(BINARY.LARGE OBJECT) takes the following input
parameters:

a) a BINARY LARGE OBJECT value@wkb.
For the null-call function ST_GeomCollFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the/well-known binary representation of an ST_GeomCollection valje. If
awkb is not producible in'the BNF for <geometrycollection binary representation>, then it is
implementation-defined)whether or not the following exception condition is raised: SQL/MM|
Spatial Exception —'invalid well-known binary representation.

—

N

b) Return an ST/GeomCollection value represented by awkb with the spatial reference system
identifier set 190 (zero).

3) The function:ST_GeomCollFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a:BINARY LARGE OBJECT value awkb,
b) 'an INTEGER value ansrid.
4y Forthe nuit-cattfunction ST_GeomCollFromWKB(BINARY TARGE OBJECT, INTEGERY:

a) The parameter awkb is the well-known binary representation of an ST_GeomCollection value. If
awkb is not producible in the BNF for <geometrycollection binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known binary representation.

b) Return an ST_GeomCollection value represented by awkb with the spatial reference system
identifier set to ansrid.
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9.1.8 ST_GeomCollFromGML Functions
Purpose

Return a specified ST_GeomCollection value.
Definition

CREATE FUNCTION ST GeomCollFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML))
RETURNS ST GeomCollection
LANGUAGE SQL
RETERMINISTIC
ONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromGML (agml) AS ST GeomCollection)

CREATE FUNCTION ST GeomCollFromGML

agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML),

ansrid INTEGER)

RETURNS ST GeomCollection

LANGUAGE SQL

DPETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST GeomCollection)

Definitignal Rules

1) ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
LARE OBJECT used for the GML representation of an ST..Geometry value.

Descripfion

1) The jfunction ST_GeomCollFromGML(CHARACTER{LARGE OBJECT) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value agml.
2) For the null-call function ST_GeomCollFromGML(CHARACTER LARGE OBJECT):

a) If the parameter agm/ does not cantain a GeometryCollection XML element in the GML
representation, then it is implementation-defined whether or not the following exception condition
is raised: SQL/MM Spatial Exception — invalid GML representation.

b) Return an ST_GeomColfection value represented by agm/ with the spatial reference system
igentifier set to 0 (zero):

3) The function ST_GeomCollIFromGML(CHARACTER LARGE OBJECT, INTEGER) takes the following
inpuf parameters:

a) a CHARACTER LARGE OBJECT value agml,
b) an INTEGER value ansrid.
4) For tle fidll-call function ST_GeomCollFromGML(CHARACTER LARGE OBJECT, INTEGER):

a) If the parameter agm/ does not contain a GeometryCollection XML element in the GML
representation, then it is implementation-defined whether or not the following exception condition
is raised: SQL/MM Spatial Exception — invalid GML representation.

b) Return an ST_GeomCollection value represented by agm/ with the spatial reference system
identifier set to ansrid.
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9.2 ST_MultiPoint Type and Routines

9.21  ST_MultiPoint Type

Purpose

The ST_MultiPoint type is a 0-dimensional geometry and represents a collection of ST_Point values.

Definition

CREATE TYPE ST_MultiPoint
UNDER ST GeomCollection

TALOM AN T A T T

TIVO L2V T T2y

NOT FINAL

CONSTRUCTOR METHOD ST_MultiPoint
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST_MultiPoint
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST_MultiPoint
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST_MultiPoint
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUTY

CONSTRUCTOR METHOD ST MulgiPoint
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultiPoint
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NUGLL ON NULL INPUT,

CONSTRUCTOR METHOD ST MultiPoint
(awkb,-BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
énsrid INTEGER)
RETURNS ST MultiPoint
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD STiMultiPoint
(apointarray ST Point
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultiPoint
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

© ISO/IEC 2003 - All rights reserved Geometry Collection Types 239


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC

13249-3:2003(E)

CONSTRUCTOR METHOD ST_MultiPoint
(apointarray ST Point
ARRAY [ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS STiMultiPoint
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

VERRIDING METHOD ST Geometries()
RETURNS ST Point ARRAY[ST MaxGeometryArrayElements],

VERRIDING METHOD ST Geometries
(ageometryarray ST Geometry
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultiPoint

Definitignal Rules

1) ST_
ST_

2) ST_

laxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
Seometry values.

laxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY

LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_

laxGeometryAsText is the implementation-defined maximtm cardinality of the CHARACTER

LAR(GE OBJECT used for the well-known text representation‘of'an ST_Geometry value.

Descripfion

1) The
a

)
b)
)

Q O

)
)
f)

g)
h)

D

)
)
k)
)
m)

n)
2) The
3) The
4) The

ST _MultiPoint type provides for public use:
a method ST_MultiPoint(CHARACTER LARGE.OBJECT),
a method ST_MultiPoint(CHARACTER LARGE OBJECT, INTEGER),
a method ST_MultiPoint(BINARY LARGE OBJECT),
method ST_MultiPoint(BINARY(LARGE OBJECT, INTEGER),
1 method ST_MultiPoint(ST~Point ARRAY),
@ method ST_MultiPoint(ST_Point ARRAY, INTEGER),
n overriding method~ST_Geometries(),
]n overriding method ST_Geometries(ST_Geometry ARRAY),
a function ST) MPointFromText(CHARACTER LARGE OBJECT),
a function\ST_MPointFromText(CHARACTER LARGE OBJECT, INTEGER),
a function ST_MPointFromWKB(BINARY LARGE OBJECT),
a function ST_MPointFromWKB(BINARY LARGE OBJECT, INTEGER).

a function ST_MPointFromGML(CHARACTER LARGE OBJECT),

a function ST_MPointFromGML(CHARACTER LARGE OBJECT, INTEGER),
dimension of an ST_MultiPoint value is 0 (zero).

elements of the ST_Private Geometries attribute are restricted to ST_Point values.

ST_Point values in the ST_Private Geometries attribute are not connected or ordered.

5) If no two ST_Point values in the ST_MultiPoint value are equal, then the ST_MuitiPoint value is
simple.
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6) The boundary of an ST_MultiPoint value is the empty set.

7) An ST_MultiPoint value is well formed only if and only if all of the ST_Point values in the
ST_PrivateGeometries attribute are well formed.

8) An ST_MultiPoint value returned by the constructor function corresponds to the empty set.
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9.2.2 ST_MultiPoint Methods

Purpose

Return an ST_MultiPoint value constructed from either the well-known text representation or the well-
known binary representation of an ST_MultiPoint value, or the specified ST_Point values.

Definition
CREATE CONSTRUCTOR METHOD ST MultiPoint

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

RETURNS ST MultiPoint
EOR_ST MultiPoint

IETURN_ST_MPointFromText(awkt)

CREATE CONSTRUCTOR METHOD ST_MultiPoint

awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)

RETURNS ST MultiPoint

FOR ST MultiPoint

RETURN ST MPointFromText (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST_MultiPoint

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST_MultiPoint

FOR ST_MultiPoint

RETURN ST MPointFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST MultiPoint

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)

RETURNS ST MultiPoint

FOR ST MultiPoint

RETURN ST MPointFromWKB (awkb, ansrid)

CREATE CONSTRUCTOR METHOD ST MultiPqint

apointarray ST Point ARRAY[ST MaxGeometryArrayElements])
RETURNS ST MultiPoint

FOR ST MultiPoint

RETURN SELF.ST SRID(0) .ST Geometries (apointarray)

CREATE CONSTRUCTOR METHQD ST_MultiPoint

apointarray ST Point_ ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)

RETURNS ST_MultiPoint

FOR ST MultiPeint

RETURN SELF ¢ST-SRID(ansrid) .ST Geometries (apointarray)

Definitignal Rules
1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_(eometry values.

2) ST _MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geomeftry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description
1) The method ST_MultiPoint(CHARACTER LARGE OBJECT) takes the following input parameter:

a) a CHARACTER LARGE OBJECT value awkt.
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2) For the null-call type preserving SQL-invoked constructor method ST_MultiPoint(CHARACTER
LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_MultiPoint value. If awkt is
not producible in the BNF for <multipoint text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Return an ST_MultiPoint value represented by awkt with the spatial reference system identifier
set to 0 (zero).

3) The method ST_MultiPoint(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) For the null-call type preserving SQL-invoked constructor method ST_MultiPoint(CHARACTER
LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MultiRoipt value. If awht is
not producible in the BNF for <multipoint text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Return an ST_MultiPoint value represented by awkt with the spatial reference system identifier
set to ansrid.

5) The method ST_MultiPoint(BINARY LARGE OBJECT) takes the following input parameter:
a) a BINARY LARGE OBJECT value awkb.

6) For the null-call type preserving SQL-invoked constructor method ST_MultiPoint(BINARY LARGE
OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_MultiPoint value. If awkb
is not producible in the BNF for <multipoint binary representation>, then it is implementation
defined whether or not the following.exception condition is raised: SQL/MM Spatial Exceptipn —
invalid well-known binary representation.

b) Return an ST_MultiPoint value-tepresented by awkb with the spatial reference system idenfifier
set to 0 (zero).

7) The method ST_MultiPoint(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a BINARY LARGE\OBJECT value awkb,
b) an INTEGER value ansrid.

8) For the null-call type preserving SQL-invoked constructor method ST_MultiPoint(BINARY LARGE
OBJECT{INTEGER):

a) Theparameter awkb is the well-known binary representation of an ST_MultiPoint value. If awkb
is not producible in the BNF for <multipoint binary representation>, then it is implementation
defined whether or not the following exception condition is raised: SQL/MM Spatial Exceptipn —

gnvalicd vanll lenanamn hinars ranracnntating
Ty ST er(ovWwr- o y e preSeraton:

b) Return an ST_MultiPoint value represented by awkb with the spatial reference system identifier
set to ansrid.

9) The method ST_MultiPoint(ST_Point ARRAY) takes the following input parameters:
a) an ST_Point ARRAY value apointarray.

10) The null-call type preserving SQL-invoked constructor method ST_MultiPoint(ST_Point ARRAY)
returns an ST_MuiltiPoint value with:

a) The spatial reference system identifier set to 0 (zero).
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b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to apointarray, the ST_PrivateDimension attribute set to 0 (zero), and the
ST _PrivateCoordinateDimension attribute set to 2.

11) The method ST_MultiPoint(ST_Point ARRAY, INTEGER) takes the following input parameters:
a) an ST_Point ARRAY value apointarray,
b) an INTEGER value ansrid.

12) The null-call type preserving SQL-invoked constructor method ST_MultiPoint(ST_Point ARRAY,
INTEGER) returns an ST_MultiPoint value with:

a)
b)
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he spatial reference system identifier set to ansrid.

Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
et to apointarray, the ST_PrivateDimension attribute set to 0 (zero), and the
5T _PrivateCoordinateDimension attribute set to 2.

© ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

9.2.3 ST_Geometries Methods

Purpose

Observe and mutate the ST_PrivateGeometries attribute of an ST_MultiPoint value.
Definition

CREATE METHOD ST Geometries()
RETURNS ST Point ARRAY[ST MaxGeometryArrayElements]
FOR ST MultiPoint
RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CAST (SELF.ST_ PrivateGeometries AS
ST Point ARRAY[ST MaxGeometryArrayElements])

END

CREATE METHOD ST Geometries
(ageometryarray ST Geometry ARRAY[ST MaxGeometryArrayElements])
RETURNS ST MultiPoint
FOR ST MultiPoint
BEGIN
DECLARE apointarray ST Point
ARRAY [ST MaxGeometryArrayElements];

-- Cast ageometryarray to an ST PodTits ARRAY
SET apointarray = CAST (ageometrydprdy AS
ST Point ARRAY[ST MaxGeometryArrayElements]);
-—- If SELF is the null value, %tHen return the null value.
-- Otherwise, return an ST MidltiPoint value containing
-- apointarray.
RETURN
CASE
WHEN SELF IS NURBL THEN
NULL
ELSE
(SELEANAS ST GeomCollection).
ST) Geometries (apointarray)
END;
END

Ddfinitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

Dgscription

1) The method ST_Geometries() has no input parameters.

2) For the null-call method ST_Geometries():
Case:
a) If SELF is an empty set, then return the null value.
b) Otherwise, return the value of the ST_PrivateGeometries attribute as an ST_Point ARRAY.
3) The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:
a) an ST_Geometry ARRAY value ageometryarray.
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4) For the type preserving method ST_Geometries(ST_Geometry ARRAY):

a) Let APOINTARRAY be the result of casting ageometryarray to an ST_Point ARRAY value
(implicitly using ST_ToPointAry(ST_Geometry ARRAY)).

b) Case:
i) If SELF is the null value, then return the null value.

i) Otherwise, using the method ST_Geometries(ST_Geometry ARRAY) for type
ST_GeomCollection, return an ST_MultiPoint value with:

1) The dimension set to 0 (zero).

2\ _Tha coordinate-dimaension-sat a2
z= T Heo-CoOrthete-enreorSIo-Set+to—=-

3) The ST_PrivateGeometries attribute set to APOINTARRAY.
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9.24 ST_MPointFromText Functions
Purpose

Return a specified ST_MultiPoint value.
Definition

CREATE FUNCTION ST_MPointFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS STiMultiPoint
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT(STiGeomFromText(awkt) AS STiMultiPoint)

CREATE FUNCTION ST MPointFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST MultiPoint
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt, ansrid) ASJST MultiPoint)

Ddfinitional Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description

The function ST_MPointFromText(CHARACIER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT walue awkt.
For the null-call function ST_MPointFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is the.well-known text representation of an ST_MultiPoint value. If awht is
not producible in the BNFE.for <multipoint text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

—

N

b) Return an ST/MultiPoint value represented by awkt with the spatial reference system identifier
set to 0 (zefo),

3) The function:ST_MPointFromText(CHARACTER LARGE OBJECT, INTEGER) takes the following
input parameters:

a) a:=CHARACTER LARGE OBJECT value awkt,
b) ;an INTEGER value ansrid.
4y Forthe nuft-caftfunctiom ST_MPoimtFrom Text{CHARACTER TARGE OBJECT, INTEGERY:

a) The parameter awkt is the well-known text representation of an ST_MultiPoint value. If awkt is
not producible in the BNF for <multipoint text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Return an ST_MultiPoint value represented by awkt with the spatial reference system identifier
set to ansrid.
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9.2.5 ST_MPointFromWKB Functions
Purpose

Return a specified ST_MultiPoint value.
Definition

CREATE FUNCTION ST MPointFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultiPoint
LANGUAGE SQL
RETERMINISTIC
ONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST MultiPoint)

CREATE FUNCTION ST MPointFromWKB

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

ansrid INTEGER)

RETURNS ST MultiPoint

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST MultiPoint)

Definitignal Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

Descripfion
1) The function ST_MPointFromWKB(BINARY LARGE\OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
2) For the null-call function ST_MPointFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the well-knowh binary representation of an ST_MultiPoint value. If awkb
is not producible in the BNF for <multipoint binary representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known binary representation.

b) Return an ST_MultiPaintyvalue represented by awkb with the spatial reference system identifier
get to O (zero).

3) The function ST_MPointFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) 3 BINARY LARGE OBJECT value awkb,
b) an INTEGER value ansrid.
4) For tle fidll-call function ST_MPointFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiPoint value. If awkb
is not producible in the BNF for <multipoint binary representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known binary representation.

b) Return an ST_MultiPoint value represented by awkb with the spatial reference system identifier
set to ansrid.
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9.2.6 ST_MPointFromGML Functions
Purpose

Return a specified ST_MultiPoint value.
Definition

CREATE FUNCTION ST MPointFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML))
RETURNS ST MultiPoint
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromGML (agml) AS ST MultiPoint)

CREATE FUNCTION ST MPointFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML),
ansrid INTEGER)
RETURNS ST MultiPoint
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST MultiPoint)

Ddfinitional Rules

1) ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the GML representation of.an"ST_Geometry value.

Dgscription

The function ST_MPointFromGML(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT yalue agml.
2) For the null-call function ST_MPointFromGML(CHARACTER LARGE OBJECT):

a) If the parameter agm/ does/not contain a MultiPoint XML element in the GML representation, then
it is implementation-defined whether or not the following exception condition is raised: SQLIMM
Spatial Exception — ifvalid GML representation.

—

b) Return an ST_MUitiPoint value represented by agml with the spatial reference system ident|fier
set to 0 (zero):

3) The function ST-MPointFromGML(CHARACTER LARGE OBJECT, INTEGER) takes the following
input parameters:

a) a CHARACTER LARGE OBJECT value agml,
b)-an.INTEGER value ansrid.
4) ‘Fer'the null-call function ST_MPointFromGML(CHARACTER LARGE OBJECT, INTEGER):

a) If the parameter agml does not contain a MultiPoint XML element in the GML representation, then
it is implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid GML representation.

b) Return an ST_MultiPoint value represented by agm/ with the spatial reference system identifier
set to ansrid.
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9.3 ST_MultiCurve Type and Routines

9.3.1 ST_MultiCurve Type

Purpose

The ST_MultiCurve type is a 1-dimensional geometry and represents a collection of ST_Curve.
Definition

CREATE TYPE ST_MultiCurve
UNDER ST GeomCollection

TAOM AN T AT T
B o oo i s 9 e . w e

NOT FINAL

ONSTRUCTOR METHOD ST_MultiCurve
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST_MultiCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST_MultiCurve
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST MultiCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST MultiCurye
(awkb BINARY LARGE OBJECTJ(SY MaxGeometryAsBinary))
RETURNS ST MultiCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ©NANNULL INPUT,

ONSTRUCTOR METHOD ST MultiCurve
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansri@d. . INTEGER)
RETURNS' ST MultiCurve
SEEFSAS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD STiMultiCurve
(acurvearray ST Curve
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultiCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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CONSTRUCTOR METHOD ST_MultiCurve
(acurvearray ST Curve
ARRAY [ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS STiMultiCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

Dédfinitional Rules

1

METHOD ST IsClosed()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Length ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST_Length
(aunit CHARACTER VARYING (ST MaxUnitNameLength))
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUTS

OVERRIDING METHOD ST GeomeEries ()
RETURNS ST Curve ARRAY[ST MaxGeometryArrayElements],

OVERRIDING METHOD ST Geometries
(ageometryarray ST Geometry
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST_MultiCurve

ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry‘values.

ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE"OBJECT used for the well-known binary representation of an ST_Geometry value.

ST,MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER

oOR-1
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Description

1) The ST_MultiCurve type provides for public use:

© ISO/IEC 2003 - All rights reserved

a) a method ST_MultiCurve(CHARACTER LARGE OBJECT),

b) a method ST_MuiltiCurve(CHARACTER LARGE OBJECT, INTEGER),
c) a method ST_MultiCurve(BINARY LARGE OBJECT),

d) a method ST_MultiCurve(BINARY LARGE OBJECT, INTEGER),

e) a method ST_MuitiCurve(ST_Curve ARRAY),
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f) a method ST_MultiCurve(ST_Curve ARRAY, INTEGER),

g) a method ST_IsClosed(),

h) a method ST_Length(),

i) a method ST_Length(CHARACTER VARYING),

j) an overriding method ST_Geometries(),

k) an overriding method ST_Geometries(ST_Geometry ARRAY),

I) a function ST_MCurveFromText(CHARACTER LARGE OBJECT),

m) a function ST _MCurveFromText(CHARACTER LARGE OBJECT, INTEGER),
) a function ST_MCurveFromWKB(BINARY LARGE OBJECT),

o) g function ST_MCurveFromWKB(BINARY LARGE OBJECT, INTEGER).
2) The fimension of an ST_MultiCurve value is 1 (one).

n

3) The glements of an ST_MultiCurve value are ST_Curve values.

4) If all pf the elements in the ST_PrivateGeometries attribute are simple and any two ‘elements only
spatiglly intersect at the boundaries of both elements, then an ST_MultiCurve is-simple.

5) The poundary of an ST_MuitiCurve value is obtained by applying the mod 2 union rule: an ST_Point
valug is in the boundary of an ST_MultiCurve if it is in the boundaries of an\edd number of elements
of the ST_MuitiCurve.

6) An §T_MultiCurve value is closed if all of its elements are closed. The boundary of a closed
ST_MultiCurve is the empty set.

7) An §T_MultiCurve value is defined as topologically closed.

8) An §T_MultiCurve value is well formed only if all of the ST:\.Curve values in the
ST_PrivateGeometries attribute are well formed.

9) An §T_MultiCurve value returned by the constructerfunction corresponds to the empty set.
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9.3.2 ST_MultiCurve Methods

Return an ST_MultiCurve value constructed from either the well-known text representation or the well-
known binary representation of an ST_MultiCurve value, or the specified ST_Curve values.

Definition

CREATE CONSTRUCTOR METHOD ST_MultiCurve
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST MultiCurve
FOR ST MultiCurve
RETURN ST MCurveFromText (awkt)

CREATE CONSTRUCTOR METHOD ST_MultiCurve
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST MultiCurve
FOR ST MultiCurve
RETURN ST MCurveFromText (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST MultiCurve
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultiCurve
FOR ST MultiCurve
RETURN ST MCurveFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST_MultiCurve
(awkb BINARY LARGE OBJECT (ST MaxGeometryA§Binary),
ansrid INTEGER)
RETURNS ST_MultiCurve
FOR ST MultiCurve
RETURN ST MCurveFromWKB (awkb, ansrid)

CREATE CONSTRUCTOR METHOD ST_MultiCurve
(acurvearray ST Curve ARRAY[ST\ MaxGeometryArrayElements])
RETURNS ST MultiCurve
FOR ST MultiCurve
RETURN SELF.ST SRID(0).ST® Geometries (acurvearray)

CREATE CONSTRUCTOR METHOD® ST MultiCurve
(acurvearray ST Curye ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST MultiCurve
FOR ST MultiCurve
RETURN SELF )ST SRID(ansrid) .ST Geometries (acurvearray)

Ddfinitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Gebmetry values.

2) ST MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
KARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeomelryAsTextis the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description
1) The method ST_MultiCurve(CHARACTER LARGE OBJECT) takes the following input parameter:
a) a CHARACTER LARGE OBJECT value awkt.
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2) For the null-call type preserving SQL-invoked constructor method ST_MultiCurve(CHARACTER
LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_MultiCurve value. If awkt is
not producible in the BNF for <multicurve text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Return an ST_MultiCurve value represented by awkt with the spatial reference system identifier
set to 0 (zero).

3) The method ST_MultiCurve(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) j CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) For the null-call type preserving SQL-invoked constructor method ST_MultiCurve(CHARACTER
LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MultiCurve yalue. If awkt is
not producible in the BNF for <multicurve text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial(Exception — invalid
well-known text representation.

b) Return an ST_MultiCurve value represented by awkt with the spatial(reference system identifier
get to ansrid.

5) The method ST_MultiCurve(BINARY LARGE OBJECT) takes the following input parameter:
a) a BINARY LARGE OBJECT value awkb.

6) For the null-call type preserving SQL-invoked constructormeéethod ST_MultiCurve(BINARY LARGE
OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_MultiCurve value. If awkb
is not producible in the BNF for <multicurve binaty representation>, then it is implementation-
defined whether or not the following exceptien condition is raised: SQL/MM Spatial Exception —
invalid well-known binary representation,

b) Return an ST_MuitiCurve value represented by awkb with the spatial reference system identifier
get to O (zero).

7) The method ST_MultiCurve(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

BINARY LARGE OBJECT value awkb,
n INTEGER value ansrid.

he parameter awkb is the well-known binary representation of an ST_MultiCurve value. If awkb
not/producible in the BNF for <multicurve binary representation>, then it is implementation-
efined whether or not the following exception condition is raised: SQL/MM Spatial Exception —

b) Return an ST_MultiCurve value represented by awkb with the spatial reference system identifier
set to ansrid.

9) The method ST_MultiCurve(ST_Curve ARRAY) takes the following input parameters:
a) an ST_Curve ARRAY value acurvearray.

10) The null-call type preserving SQL-invoked constructor method ST_MultiCurve(ST_Curve ARRAY)
returns an ST_MultiCurve value with:

a) The spatial reference system identification set to 0 (zero).

254 Geometry Collection Types © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

b) Using the method ST_Geometries(ST_Geometry ARRAY), the attribute ST_Private Geometries
set to acurvearray, the ST_PrivateDimension attribute set to 1 (one), and the
ST _PrivateCoordinateDimension attribute set to 2.

11) The method ST_MuiltiCurve(ST_Curve ARRAY, INTEGER) takes the following input parameters:
a) an ST_Curve ARRAY value acurvearray,
b) an INTEGER value ansrid.

12) The null-call type preserving SQL-invoked constructor method ST_MultiCurve(ST_Curve ARRAY,
INTEGER) returns an ST_MultiCurve value with:

a) The spatial reference system identification set to ansrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the attribute ST _Private Geometries
set to acurvearray, the ST_PrivateDimension attribute set to 1 (one), and the
ST _PrivateCoordinateDimension attribute set to 2.
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9.3.3 ST_IsClosed Method
Purpose

Test if an ST_MultiCurve value is closed.
Definition

CREATE METHOD ST IsClosed()
RETURNS INTEGER
FOR ST MultiCurve

RETURN
CASE
WHEN SELF.ST IsEmpty = 1 THEN
0
ELSE
SELF.ST_Boundary().ST_ IsEmpty ()
END
Descripfion

1) The method ST_/sClosed() has no input parameters.
2) The pull-call method ST_/sClosed() returns:

Case:

a) If SELF is the empty set, then 0 (zero).

b) If the boundary of the ST_MuitiCurve value is the empty set,then 1 (one).

c) Otherwise, 0 (zero).
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9.34 ST_Length Methods

Purpose

Return the length measurement of an ST_MultiCurve value.
Definition

CREATE METHOD ST Length ()
RETURNS DOUBLE PRECISION
FOR ST MultiCurve
BEGIN
DECLARE length DOURLE PRECISIQN:

DECLARE counter INTEGER;

IF SELF.ST IsEmpty() = 1 THEN
RETURN CAST (NULL AS DOUBLE PRECISION) ;
END IF;

SET length = 0.0;

SET counter = 1;

WHILE counter <= SELF.ST NumGeometries () DO
SET length = length + SELF.ST GeometryN (counter).ST Length();
SET counter = counter + 1;

END WHILE;

RETURN length;

END

CREATE METHOD STiLength
(aunit CHARACTER VARYING (ST MaxUnitNamelength))
RETURNS DOUBLE PRECISION
FOR STiMultiCurve
BEGIN
DECLARE length DOUBLE PRECISTON;
DECLARE counter INTEGER;

IF SELF.STilsEmpty() =1 THEN
RETURN CAST (NULL *AS DOUBLE PRECISION) ;
END IF;
SET length = 0.0%
SET counter =1y

WHILE counter_X= SELF.ST NumGeometries () DO
SET length = length +
SELF ,.STM GeometryN (counter) .ST Length (aunit) ;
SET-'counter = counter + 1;
END WHILE;
RETURN length;
END

Ddfinitional Rules

1) SF MaxUnitNameLength is the implementation-defined maximum length for the character
representation of a unit indication

Description
1) The method ST_Length() has no input parameters.
2) For the null-call method ST_Length():
Case:
a) If SELF is an empty set, then return the null value.

b) Otherwise, return the sum of the ST_Length() values of each element in the
ST_PrivateGeometries attribute of SELF.

© ISO/IEC 2003 - All rights reserved Geometry Collection Types 257


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

3) Case:

a) If the spatial reference system of SELF defines a <linear unit>, then the value returned by
ST_Length() is in the linear unit of measure identified by <linear unit>.

b) Otherwise, the value returned by ST_Length() is in an implementation-defined unit of measure.
4) The method ST_Length(CHARACTER VARYING) takes the following input parameter:

a) a CHARACTER VARYING value aunit.
5) For the null-call method ST_Length(CHARACTER VARYING):

Case:

a) If SELF is an empty set, then return the null value.

b) QOtherwise, return the sum of the ST_Length(aunit) values of each element in the
$T_PrivateGeometries attribute of SELF.

6) The yalue returned by ST_Length(CHARACTER VARYING) is in the units indicated by aunit:
7) The yalues for aunit shall be a supported <unit name>.

8) The yalue for aunit is a supported <unit name> if and only if the value of aunit is equal to the value of
the YNIT_NAME column of one of the rows where the value of the UNIT_TYPE column is equal to
'LINEAR'" in the ST_UNITS_OF_MEASURE view.

9) If thg unit specified by aunit is not supported by the implementation to compute the sum of the
ST _length(aunit) values of each element in ST_PrivateGeometries atfribute of SELF, then an
exception condition is raised: SQL/MM Spatial exception — unsupported unit specified.

258 Geometry Collection Types © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

9.3.5 ST_Geometries Methods
Purpose
Observe and mutate the ST_PrivateGeometries attribute of an ST_MultiCurve value.

Definition

CREATE METHOD ST Geometries()
RETURNS ST Curve ARRAY[ST MaxGeometryArrayElements]
FOR ST MultiCurve
RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CAST (SELF.ST_ PrivateGeometries AS ST Curve
ARRAY [ST MaxGeometryArrayElements])

END

CREATE METHOD ST Geometries
(ageometryarray ST Geometry ARRAY[ST MaxGeometryArrayElements])
RETURNS ST MultiCurve
FOR ST MultiCurve
BEGIN
DECLARE acurvearray ST Curve
ARRAY [ST MaxGeometryArrayElements];

-- Cast ageometryarray to an ST Curve: ARRAY
SET acurvearray = CAST (ageometrydprdy AS
ST Curve ARRAY[ST MaxGeometryArrayElements]);
-— If SELF is the null value, ¥8hen return the null value. Otherwlfse,
-- return an ST MultiCurve v@lue containing acurvearray.
RETURN
CASE
WHEN SELF IS NULLJTHEN
NULL
ELSE
(SELF AS-.ST GeomCollection).
ST\.Geometries (acurvearray)
END;
END

Ddfinitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry:values.

Dgscription

1) The'method ST_Geometries() has no input parameters.

2) ‘For’the null-call method ST_Geometries():

Case:
a) If SELF is an empty set, then return the null value.
b) Otherwise, return the value of the ST_PrivateGeometries attribute as an ST_Curve ARRAY.
3) The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:
a) an ST_Geometry ARRAY value ageometryarray.
4) For the type preserving method ST_Geometries(ST_Geometry ARRAY):

a) Let ACURVEARRAY be the result of casting ageometryarray to an ST_Curve ARRAY value
(implicitly using ST_ToCurveAry(ST_Geometry ARRAY)).
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b) Case:
i) If SELF is the null value, then return the null value.
i) Otherwise, return an ST_MultiCurve value with:
1) The dimension set to 1 (one).

2) Using the method ST_Geometries(ST_Geometry ARRAY) for type ST_GeomCollection,
the ST _PrivateGeometries attribute set to ACURVEARRAY.
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9.3.6 ST_MCurveFromText Functions
Purpose

Return a specified ST_MultiCurve value.
Definition

CREATE FUNCTION ST MCurveFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST MultiCurve
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt) AS ST MultiCurve)

CREATE FUNCTION ST MCurveFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST MultiCurve
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt, ansrid) ASJST MultiCurve)

Ddfinitional Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description

The function ST_MCurveFromText(CHARACIER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT yalue awkt.
For the null-call function ST_MCurveFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is the.well-known text representation of an ST_MultiCurve value. If awkt is
not producible in the BNE.for <multicurve text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

—

N

b) Return an ST/MultiCurve value represented by awkt with the spatial reference system identifier
set to 0 (zefo),

3) The function:ST_MCurveFromText(CHARACTER LARGE OBJECT, INTEGER) takes the follow
input parameters:

a) a:=CHARACTER LARGE OBJECT value awkt,
b) 'an INTEGER value ansrid.

4y Forthe nuft-caftfunctiom ST_MCurvefrom Text{ CHARACTER LARGE OBJECT, INTEGERY:

a) The parameter awkt is the well-known text representation of an ST_MultiCurve value. If awkt is
not producible in the BNF for <multicurve text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

ng

b) Return an ST_MultiCurve value represented by awkt with the spatial reference system identifier
set to ansrid.
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9.3.7 ST_MCurveFromWKB Functions
Purpose

Return a specified ST_MultiCurve value.
Definition

CREATE FUNCTION ST MCurveFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultiCurve
LANGUAGE SQL
RETERMINISTIC
ONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST MultiCurve)

CREATE FUNCTION ST MCurveFromWKB

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

ansrid INTEGER)

RETURNS ST MultiCurve

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST MultiCurve)

Definitignal Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

Descripfion
1) The function ST_MCurveFromWKB(BINARY LARGEOBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
2) For the null-call function ST_MCurveFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the well-knowh binary representation of an ST_MultiCurve value. If awkb
is not producible in the BNF for <multicurve binary representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known binary répresentation.

b) Return an ST_MultiCurve value represented by awkb with the spatial reference system identifier
get to O (zero).

3) The function ST_MCurveFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) 3 BINARY LARGE OBJECT value awkb,
b) an INTEGER value ansrid.
4) For tle fidll-call function ST_MCurveFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiCurve value. If awkb
is not producible in the BNF for <multicurve binary representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known binary representation.

b) Return an ST_MultiCurve value represented by awkb with the spatial reference system identifier
set to ansrid.
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9.4 ST_MultiLineString Type and Routines

9.4.1 ST_MultiLineString Type

Purpose

ISO/IEC 13249-3:2003(E)

The ST_MultiLineString type is a subtype of the ST_MultiCurve and represents a collection of

ST_LineString values.
Definition
CREATE TYPE ST MultilineString

AR O A ]

—
OUINDLOIN, o1l rMogrcrouarve

INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST MultiLineString

RETURNS ST MultiLineString
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST MultilLineString

ansrid INTEGER)

RETURNS ST MultiLineString
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST MultiLineString

RETURNS ST MultildneString
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS «SOL

RETURNS( NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST MultiLineString

ahsrid INTEGER)

RETURNS ST MultiLineString
SELF AS RESULT
LANGUAGE SQL

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),

(awkb BINARY LARGE_ OBJECT (ST MaxGeometryAsBinary))

(@wkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

DETERMINISTIC
CONTAINS SOQL
RETURNS NULL ON NULL INPUT,
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CONSTRUCTOR METHOD ST MultiLineString
(alinestringarray ST LineString
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultilLineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST_MultiLineString
(alinestringarray ST LineString
ARRAY [ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST MultiLineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

VERRIDING METHOD ST Geometries ()
RETURNS ST LineString ARRAY[ST MaxGeometryArrayEd&ments],

VERRIDING METHOD ST Geometries
(ageometryarray ST Geometry
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultiLineString

Definitignal Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_(Geometry values.

2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Descripfion

1) The ST_MuiltiLineString type provides for public use:
a) g method ST_MultiLineString(CHARACTER LARGE OBJECT),
b) ] method ST_MultiLineString(CHARACTER LARGE OBJECT, INTEGER),
) @ method ST-MultiLineString(BINARY LARGE OBJECT),

) @ method(ST_MultiLineString(BINARY LARGE OBJECT, INTEGER),
) @ method ST_MultiLineString(ST_LineString ARRAY),

f) a method ST_MultiLineString(ST_LineString ARRAY, INTEGER),
g) an overriding method ST_Geometries(),
h) an overriding method ST_Geometries(ST_Geometry ARRAY),

i) a function ST_MLineFromText(CHARACTER LARGE OBJECT),

j) afunction ST_MLineFromText(CHARACTER LARGE OBJECT, INTEGER),
k) a function ST_MLineFromWKB(BINARY LARGE OBJECT),
)
)

O Qo O

[) a function ST_MLineFromWKB(BINARY LARGE OBJECT, INTEGER).
m) a function ST_MLineFromGML(CHARACTER LARGE OBJECT),
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n) a function ST_MLineFromGML(CHARACTER LARGE OBJECT, INTEGER),
2) The elements of the ST_Private Geometries attribute are restricted to ST_LineString values.

3) An ST_MuiltiLineString value is well formed only if and only if all of the ST_LineString values in the
ST _PrivateGeometries attribute are well formed.

4) An ST_MuiltiLineString value returned by the constructor function corresponds to the empty set.
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9.4.2 ST_MultiLineString Methods

Purpose

Return an ST_MultiLineString value constructed from either the well-known text representation or the
well-known binary representation of an ST_MultiLineString value, or the specified ST_LineString values.

Definition
CREATE CONSTRUCTOR METHOD ST MultiLineString
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

RETURNS ST MultilLineString
EQR_ST MH'\#%T"V‘\DQ#V%nrj

RETURN ST MLineFromText (awkt)

CREATE CONSTRUCTOR METHOD ST_MultiLineString

awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)

RETURNS ST MultiLineString

FOR ST MultilLineString

RETURN ST MLineFromText (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST MultilLineString

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultiLineString

FOR ST MultiLineString

RETURN ST MLineFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST MultilLineString

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)

RETURNS ST MultiLineString

FOR ST MultiLineString

RETURN ST MLineFromWKB (awkb, ansrid)

CREATE CONSTRUCTOR METHOD ST MultiLine&String

alinestringarray ST LineString ARRAY[ST MaxGeometryArrayElements])
RETURNS ST MultiLineString

FOR ST MultilLineString

RETURN SELF.ST SRID(0).ST Geometries(alinestringarray)

CREATE CONSTRUCTOR METHQD ST_MultiLineString
alinestringarray ST\LineString ARRAY[ST MaxGeometryArrayElements],

ansrid INTEGER)

RETURNS ST MultdlineString

FOR ST MultilLimne8tring

RETURN SELF ¢ST-SRID (ansrid) .ST Geometries(alinestringarray)

Definitignal Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_(Geometry values.

2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description
1) The method ST_MultiLineString(CHARACTER LARGE OBJECT) takes the following input parameter:

a) a CHARACTER LARGE OBJECT value awkt.
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2) For the null-call type preserving SQL-invoked constructor method ST_MultiLineString(CHARACTER
LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_MuiltiLineString value. If awkt
is not producible in the BNF for <multilinestring text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_MultiLineString value represented by awkt with the spatial reference system
identifier set to 0 (zero).

3) The method ST_MultiLineString(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) For the null-call type preserving SQL-invoked constructor method ST_MultiLineString(EHARACTER
LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MuiltiLineString value. If awkt
is not producible in the BNF for <multilinestring text representation>, then it'is implementatipn-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exceptipn —
invalid well-known text representation.

b) Return an ST_MultiLineString value represented by awkt with the ‘spatial reference system
identifier set to ansrid.

5) The method ST_MultiLineString(BINARY LARGE OBJECT) takes the following input parametert
a) a BINARY LARGE OBJECT value awkb.

6) For the null-call type preserving SQL-invoked constructor method ST_MultiLineString(BINARY
LARGE OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_MultiLineString valug. If
awkb is not producible in the BNF for <multilinestring binary representation>, then it is
implementation-defined whether or net the following exception condition is raised: SQL/MM|
Spatial Exception — invalid well-knéwn binary representation.

b) Return an ST_MultiLineStringcvalue represented by awkb with the spatial reference system
identifier set to 0 (zero).

7) The method ST_MultiLineString(BINARY LARGE OBJECT, INTEGER) takes the following inpu
parameters:

a) a BINARY LARGE\OBJECT value awkb,
b) an INTEGER value ansrid.

8) For the null-call type preserving SQL-invoked constructor method ST_MultiLine String(BINARY
LARGE OBJECT, INTEGER):

a) Theparameter awkb is the well-known binary representation of an ST_MultiLineString valug. If
awkb is not producible in the BNF for <multilinestring binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM|

Snatinl Evnantingy invialicd sl lemavan hinam, ranracanfating
ottt = XCCoTOT Ty e W erTItHOWH-omar yrepreSertatrort:

b) Return an ST_MultiLineString value represented by awkb with the spatial reference system
identifier set to ansrid.

9) The method ST_MultiLineString(ST_LineString ARRAY) takes the following input parameters:
a) an ST_LineString ARRAY value alinestringarray.

10) The null-call type preserving SQL-invoked constructor method ST_MultiLineString(ST_LineString
ARRAY) returns an ST_MuiltiLineString value with:

a) The spatial reference system identifier set to 0 (zero).
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b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to alinestringarray, the ST_PrivateDimension attribute set to 1 (one), and the
ST _PrivateCoordinateDimension attribute set to 2.

11) The method ST_MultiLineString(ST_LineString ARRAY, INTEGER) takes the following input
parameters:

a) an ST_LineString ARRAY value alinestringarray,
b) an INTEGER value ansrid.

12) The null-call type preserving SQL-invoked constructor method ST_MultiLineString(ST_LineString
ARRAY, INTEGER) returns an ST_MuiltiLine String value with:

a)
b)

268 Geometry Collection Types
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he spatial reference system identifier set to ansrid.

Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
et to alinestringarray, the ST_PrivateDimension attribute set to 1 (one), and the
5T _PrivateCoordinateDimension attribute set to 2.
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9.4.3 ST_Geometries Methods

Purpose

Observe and mutate the ST_PrivateGeometries attribute of an ST_MultiLineString value.
Definition

CREATE METHOD ST Geometries()
RETURNS ST LineString ARRAY[ST MaxGeometryArrayElements]
FOR ST MultiLineString

RETURN
CASE

WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CAST (SELF.ST_ PrivateGeometries AS
ST LineString ARRAY[ST MaxGeometryArrayElements])
END

CREATE METHOD ST Geometries
(ageometryarray ST Geometry ARRAY[ST MaxGeometryArrayElements])
RETURNS ST MultiLineString
FOR ST MultilLineString
BEGIN
DECLARE alinestringarray ST LineString
ARRAY [ST MaxGeometryArrayElements];

-- Cast ageometryarray to an ST LigeéString ARRAY
SET alinestringarray = CAST (ageometryarray AS
ST LineString ARRAY[ST MaxGeemetryArrayElements]) ;

RETURN
CASE
WHEN SELF IS NULLOTHEN
NULL
ELSE
(SELF AS-ST MultiCurve) .
ST\.Geometries (alinestringarray)
END;
END

Ddfinitional Rules

ST_Geometry:values.
Dgscription

1) The'method ST_Geometries() has no input parameters.

2) ‘For’the null-call method ST_Geometries():

-— If SELF is the null value, %tHen return the null value. Otherw
-- return an ST MultilLineStn¥ng value containing alinestringarra

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an arra

ise,

of

Case:

a) If SELF is an empty set, then return the null value.

b) Otherwise, return the value of the ST_PrivateGeometries attribute as an ST_LineString ARRAY.

3) The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:

a) an ST_Geometry ARRAY value ageometryarray.
4) For the type preserving method ST_Geometries(ST_Geometry ARRAY):

a) Let ALINESTRINGARRAY be the result of casting ageometryarray to an ST_LineString ARRAY

value (implicitly using ST_ToLineStringAry(ST_Geometry ARRAY)).
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b) Case:
i) If SELF is the null value, then return the null value.
ii) Otherwise, return an ST_MultiLineString value with:
1) The dimension set to 1 (one).

2) Using the method ST_Geometries(ST_Geometry ARRAY) for type ST_MultiCurve, the
ST _PrivateGeometries attribute set to ALINESTRINGARRAY.
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9.4.4 ST_MLineFromText Functions
Purpose

Return a specified ST_MultiLineString value.
Definition

CREATE FUNCTION ST MLineFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST MultiLineString
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt) AS ST MultiLineString)

CREATE FUNCTION STiMLineFromText
(awkt CHARACTER LARGE OBJECT(ST_MaXGeometryAsTeXt),
ansrid INTEGER)
RETURNS STiMultiLineString
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt, ansrid) ASJUST MultiLineString)

Ddfinitional Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description

The function ST_MLineFromText(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT yalue awkt.
For the null-call function ST_MLineFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is the.well-known text representation of an ST_MuiltiLineString value. If awkt
is not producible in the.BNF for <multilinestring text representation>, then it is implementation-
defined whether or nat the following exception condition is raised: SQL/MM Spatial Exceptipn —
invalid well-known text representation.

—

N

b) Return an ST/ MultiLineString value represented by awkt with the spatial reference system
identifier set 190 (zero).

3) The function:ST_MLineFromText(CHARACTER LARGE OBJECT, INTEGER) takes the following
input parameters:

a) a:=CHARACTER LARGE OBJECT value awkt,
b) 'an INTEGER value ansrid.
4y Forthe nuit-cattfunction ST_MtineFromText{CHARACTER TARGE OBJECT, INTEGERY:

a) The parameter awkt is the well-known text representation of an ST_MuiltiLineString value. If awkt
is not producible in the BNF for <multilinestring text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_MultiLineString value represented by awkt with the spatial reference system
identifier set to ansrid.
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9.4.5 ST_MLineFromWKB Functions

Purpose

Return a specified ST_MultiLineString value.

Definition

CREATE FUNCTION ST MLineFromWKB

(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultiLineString
LANGUAGE SQL
RETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST MultiLineString)

CREATE FUNCTION ST MLineFromWKB

awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

ansrid INTEGER)

RETURNS ST MultiLineString

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST MultiLineString)

Definitignal Rules
1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.
Descripfion
1) The function ST_MLineFromWKB(BINARY LARGE.QBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
2) For the null-call function ST_MLineFromWKB{BINARY LARGE OBJECT):

a) The parameter awkb is the well-knowh binary representation of an ST_MultiLineString value. If
awkb is not producible in the BNF.for <multilinestring binary representation>, then it is
implementation-defined whether.or not the following exception condition is raised: SQL/MM
$patial Exception — invalid well-known binary representation.

b) Return an ST_MultiLineString value represented by awkb with the spatial reference system
ipentifier set to 0 (zero):

3) The function ST_MLineFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) @ BINARY TARGE OBJECT value awkb,

b) an INTEGER value ansrid.
4) For tle fidll-call function ST_MLineFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiLineString value. If
awkb is not producible in the BNF for <multilinestring binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known binary representation.

b) Return an ST_MultiLineString value represented by awkb with the spatial reference system
identifier set to ansrid.
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9.4.6 ST_MLineFromGML Functions
Purpose

Return a specified ST_MultiLineString value.
Definition

CREATE FUNCTION ST MLineFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML))
RETURNS ST MultiLineString
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST _GeomFromGML (agml) AS ST MultiLineString)

CREATE FUNCTION ST MLineFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML),
ansrid INTEGER)
RETURNS ST MultiLineString
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST MultilineString)

Ddfinitional Rules

1) ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the GML representation of.an"ST_Geometry value.

Dgscription

The function ST_MLineFromGML(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT yalue agml.
2) For the null-call function ST_MLineFromGML(CHARACTER LARGE OBJECT):

a) If the parameter agm/ does/not contain a MultiLineString XML element in the GML representation,
then it is implementation-déefined whether or not the following exception condition is raised:
SQL/MM Spatial Exception — invalid GML representation.

—

b) Return an ST_MuditiLineString value represented by agml with the spatial reference system
identifier set to-0\(zero).

3) The function ST-MLineFromGML(CHARACTER LARGE OBJECT, INTEGER) takes the following
input parameters:

a) a CHARACTER LARGE OBJECT value agml,
b)-an.INTEGER value ansrid.
4)) ‘Eer'the null-call function ST_MLineFromGML(CHARACTER LARGE OBJECT, INTEGER):

a) If the parameter agm/ does not contain a MultiLineString XML element in the GML representation,
then it is implementation-defined whether or not the following exception condition is raised:
SQL/MM Spatial Exception — invalid GML representation.

b) Return an ST_MultiLineString value represented by agml with the spatial reference system
identifier set to ansrid.
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9.5 ST_MultiSurface Type and Routines

9.5.1 ST_MultiSurface Type

Purpose

The ST_MultiSurface type is a 2-dimensional geometry and represents a collection of ST_Surface values.

Definition

CREATE TYPE ST_MultiSurface
UNDER ST GeomCollection

TAOM AN T AT T

B o oo i s 9 e . w e

NOT FINAL

ONSTRUCTOR METHOD ST_MultiSurface
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST MultiSurface
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST MultiSurface
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST MultiSurface
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST MultiSurgface
(awkb BINARY LARGE OBJECTJ(SY MaxGeometryAsBinary))
RETURNS ST MultiSurface
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ©NANNULL INPUT,

ONSTRUCTOR METHOD ST MultiSurface
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansri@d. . INTEGER)
RETURNS' ST MultiSurface
SEEFSAS RESULT
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST MultiSurface
(asurfacearray ST Surface
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultiSurface
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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CONSTRUCTOR METHOD ST_MultiSurface
(asurfacearray ST Surface
ARRAY [ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST MultiSurface
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Area()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Area
(aunit CHARACTER VARYING (ST MaxUnitNameLength))
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Perimeter ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUTS

METHOD ST Perimeter
(aunit CHARACTER VARYING (ST MaxUnitNameLength))RETURNS DOUBLE
PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL*ON NULL INPUT,

METHOD ST~ Gentroid()
RETURNS ST_Point
LANGUAGE SQL
PETERMINISTIC
€ONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST PointOnSurface ()
RETURNS ST Point
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

OVERRIDING METHOD ST Geometries ()
RETURNS ST Surface ARRAY[ST MaxGeometryArrayElements],
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OVERRIDING METHOD ST Geometries
(ageometryarray ST Geometry
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultiSurface

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

2) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsTextis the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

4) ST_MaxUnitNameLength is the implementation-defined maximum length for the character
reprgsentation of a unit indication.

Descripfion

1) The ST_MultiSurface type provides for public use:
) @ method ST_MultiSurface(CHARACTER LARGE OBJECT),

) ] method ST_MultiSurface(CHARACTER LARGE OBJECT, INTEGER);
) § method ST_MultiSurface(BINARY LARGE OBJECT),

) @ method ST_MultiSurface(BINARY LARGE OBJECT, INTEGER);

) @ method ST_MuiltiSurface(ST_Surface ARRAY),

) @ method ST_MuiltiSurface(ST_Surface ARRAY, INTEGER),

) @ method ST_Area(),

) @ method ST_Area(CHARACTER VARYING),
i) @ method ST_Perimeter(),

) @ method ST_Perimeter(CHARACTER VARYING),

) @ method ST_Centroid(),

) @ method ST_PointOnSurface(),

)
)
)
)
)
)

n overriding method ST_Geometries(),

n overriding method ST_‘Geometries(ST_Geometry ARRAY),

function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT),

function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT, INTEGER),
function ST, MSurfaceFromWKB(BINARY LARGE OBJECT),
function\ST_MSurfaceFromWKB(BINARY LARGE OBJECT, INTEGER).

2) The fimension of an ST_MultiSurface value is 2.

3) The [ntetiors of any two ST Surface values in an ST MultiSurface shall not spatially intersect. The
boundaries of any two elements in the ST_MultiSurface shall, at most, intersect at a finite number of
points.

4) An ST_MuiltiSurface value is well formed only if all of the ST_Surface values in the
ST _PrivateGeometries attribute are well formed.

5) An ST_MultiSurface value returned by the constructor function corresponds to the empty set.
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9.5.2 ST_MultiSurface Methods

Return an ST_MultiSurface value constructed from either the well-known text representation or the well-
known binary representation of an ST_MultiSurface value, or the specified ST_Surface values.

Definition

CREATE CONSTRUCTOR METHOD ST_MultiSurface
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST MultiSurface
FOR ST MultiSurface
RETURN ST MSurfaceFromTxt (awkt)

CREATE CONSTRUCTOR METHOD ST_MultiSurface
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST MultiSurface
FOR ST MultiSurface
RETURN ST MSurfaceFromTxt (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST MultiSurface
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultiSurface
FOR ST MultiSurface
RETURN ST MSurfaceFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST_MultiSurface
(awkb BINARY LARGE OBJECT (ST MaxGeometryA§Binary),
ansrid INTEGER)
RETURNS ST MultiSurface
FOR ST MultiSurface
RETURN ST MSurfaceFromWKB (awkb, ansrid)

CREATE CONSTRUCTOR METHOD ST_MultiSurface
(asurfacearray ST Surface ARRAY[ST MaxGeometryArrayElements])
RETURNS ST MultiSurface
FOR ST MultiSurface
RETURN SELF.ST SRID(0).S® Geometries (asurfacearray)

CREATE CONSTRUCTOR METHOD® ST MultiSurface
(asurfacearray ST.8urface ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST MultiSurface
FOR ST MultiSurface
RETURN SELF )ST SRID(ansrid) .ST Geometries (asurfacearray)

Ddfinitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Gebmetry values.

2) ST MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
KARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeomelryAsTextis the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description
1) The method ST_MultiSurface(CHARACTER LARGE OBJECT) takes the following input parameter:
a) a CHARACTER LARGE OBJECT value awkt.
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2) For the null-call type preserving SQL-invoked constructor method ST_MultiSurface(CHARACTER
LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_MultiSurface value. If awkt is
not producible in the BNF for <multisurface text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Return an ST_MultiSurface value represented by awkt with the spatial reference system identifier
set to 0 (zero).

3) The method ST_MultiSurface(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) For the null-call type preserving SQL-invoked constructor method ST_MultiSurface(CHARACTER
LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MultiSurface 'value. If awkt is
ot producible in the BNF for <multisurface text representation>, then it is implementation-defined
hether or not the following exception condition is raised: SQL/MM Spatial(Exception — invalid
ell-known text representation.

b) Return an ST_MultiSurface value represented by awkt with the spatial reference system identifier
et to ansrid.

5) The method ST_MultiSurface(BINARY LARGE OBJECT) takes thefollowing input parameter:
a) a BINARY LARGE OBJECT value awkb.

6) For the null-call type preserving SQL-invoked constructormeéthod ST_MultiSurface(BINARY LARGE
OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_MultiSurface value. If
wkb is not producible in the BNF for <multisuiface binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
patial Exception — invalid well-known bikary representation.

b) Return an ST_MultiSurface value represented by awkb with the spatial reference system identifier
et to 0 (zero).

7) The method ST_MultiSurface(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) 3 BINARY LARGE OBJECT value awkb,
b) an INTEGER value ansrid.

8) For the null-call type preserving SQL-invoked constructor method ST_MultiSurface(BINARY LARGE
OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiSurface value. If
awkp(isynot producible in the BNF for <multisurface binary representation>, then it is
implémentation-defined whether or not the following exception condition is raised: SQL/MM

Dnatial Cyvnanting ipvialicd sl lemavan hinam, ranracanfating
ot = XCCoTOT T eH W erTIHOWH-Omar yrepreSertatrort:

b) Return an ST_MultiSurface value represented by awkb with the spatial reference system identifier
set to ansrid.

9) The method ST_MultiSurface(ST_Surface ARRAY) takes the following input parameters:
a) an ST_Surface ARRAY value asurfacearray.

10) The null-call type preserving SQL-invoked constructor method ST_MultiSurface(ST_Surface ARRAY)
returns an ST_MultiSurface value with:

a) The spatial reference system identification set to 0 (zero),
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b) Using the method ST_Geometries(ST_Geometry ARRAY), the attribute ST_Private Geometries
set to asurfacearray, the ST_PrivateDimension attribute set to 2, and the
ST _PrivateCoordinateDimension attribute set to 2.

11) The method ST_MultiSurface(ST_Surface ARRAY, INTEGER) takes the following input parameters:
a) an ST_Surface ARRAY value asurfacearray,
b) an INTEGER value ansrid.

12) The null-call type preserving SQL-invoked constructor method ST_MultiSurface(ST_Surface ARRAY,
INTEGER) returns an ST_MuiltiSurface value with:

a) The spatial reference system identification set to ansrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the attribute ST _Private Geometries
set to asurfacearray, the ST_PrivateDimension attribute set to 2, and the
ST _PrivateCoordinateDimension attribute set to 2.
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9.5.3 ST_Area Methods

Purpose

Return the area measurement of an ST_MultiSurface value.
Definition

CREATE METHOD ST Area()
RETURNS DOUBLE PRECISION
FOR ST MultiSurface
BEGIN
DECLARE area DOUBRLE PRECISION-

DECLARE counter INTEGER;

IF SELF.ST IsEmpty() = 1 THEN
RETURN CAST (NULL AS DOUBLE PRECISION) ;
END IF;

SET area = 0.0;

SET counter = 1;

WHILE counter <= SELF.ST NumGeometries () DO
SET area = area + SELF.ST GeometryN (counter) .ST Area();
SET counter = counter + 1;

END WHILE;

RETURN area;

END

CREATE METHOD STiArea

aunit CHARACTER VARYING (ST MaxUnitNameLength))
RETURNS DOUBLE PRECISION

FOR ST MultiSurface

BEGIN

DECLARE area DOUBLE PRECISION;

DECLARE counter INTEGER;

IF SELF.ST IsEmpty() = 1 THEN
RETURN CAST (NULL AS DOUBLE PRECISION) ;
END IF;
SET area = 0.0;
SET counter = 1;

WHILE counter <= SELF.ST NumGeometries () DO
SET area = area + SELF.ST GeometryN(counter).ST Area(aunit);
SET countg¥ ¥ counter + 1;

END WHILE;

RETURN areas

END

Definitignal Rule$s

1) ST_MaxUnitNameLength is the implementation-defined maximum length for the character
reprg@sehtation of a unit indication.

Description
1) The method ST_Area() has no input parameters.
2) For the null-call method ST_Area():
Case:
a) If SELF is an empty set, then return the null value.

b) Otherwise, return the sum of the ST_Area values of the elements in the ST_PrivateGeometries
attribute of SELF.
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3) Case:

a) If the spatial reference system of SELF defines a <linear unit>, then the value returned by
ST_Area() is in the linear unit of measure identified by <linear unit> squared.

b) Otherwise, the value returned by ST_Area() is in an implementation-defined unit of measure.
4) The method ST_Area(CHARACTER VARYING) takes the following input parameter:

a) a CHARACTER VARYING value aunit.
5) For the null-call method ST_Area(CHARACTER VARYING):

Case:

a) If SELF is an empty set, then return the null value.

b) Otherwise, return the sum of the ST_Area(aunit) values of each element in the
ST _PrivateGeometries attribute of SELF.

6) The value returned by ST_Area(CHARACTER VARYING) is in the units indicated by.aunit.
7) The values for aunit shall be a supported <unit name>.

8) The value for aunit is a supported <unit name> if and only if the value of aunit is equal to the value of
the UNIT_NAME column of one of the rows where the value of the UNIT( T,YPE column is equa| to
'LINEAR' in the ST_UNITS_OF_MEASURE view.

) If the unit specified by aunit is not supported by the implementation t6'‘compute sum of the
ST_Area(aunit) values of each element in the ST_PrivateGeometries attribute of SELF, then an
exception condition is raised: SQL/MM Spatial exception — unsupported unit specified.

©
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9.5.4 ST_Perimeter Methods

Purpose

Return the length measurement of the boundary of an ST_MultiSurface value.
Definition

CREATE METHOD ST Perimeter ()
RETURNS DOUBLE PRECISION
FOR ST MultiSurface
BEGIN
DECLARE perimeter DOUBLE PRECISIQN:

DECLARE counter INTEGER;

IF SELF.ST IsEmpty() = 1 THEN
RETURN CAST (NULL AS DOUBLE PRECISION) ;
END IF;
SET perimeter = 0.0;
SET counter = 1;

WHILE counter <= SELF.ST NumGeometries () DO
SET perimeter = perimeter +
SELF.ST GeometryN (counter) .ST Perimeter();
SET counter = counter + 1;
END WHILE;
RETURN perimeter;
END

CREATE METHOD ST_Perimeter

aunit CHARACTER VARYING (ST MaxUnitNameLéngth))
RETURNS DOUBLE PRECISION

FOR ST MultiSurface

BEGIN

DECLARE perimeter DOUBLE PRECISION;

DECLARE counter INTEGER;

IF SELF.ST IsEmpty() = 1 THEN
RETURN CAST (NULL AS‘DOUBLE PRECISION) ;
END IF;

SET perimeter = 0.0
SET counter = 1;
WHILE counter <= SELF.ST NumGeometries () DO
SET perimefer = perimeter +
SELF ST/ /GeometryN (counter) .ST Perimeter (aunit);
SET cqQuhter = counter + 1;
END WHIEEY
RETURNperimeter;
FEND

Descrip]i:n
1) The method ST_Perimeter() has no input parameters
2) For the null-call method ST_Perimeter():

Case:

a) If SELF is an empty set, then return the null value.

b) Otherwise, return the sum of the ST_Perimeter value of the elements in the
ST_PrivateGeometries attribute of SELF.
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3) Case:

a) If the spatial reference system of SELF defines a <linear unit>, then the value returned by
ST_Perimeter() is in the linear unit of measure identified by <linear unit> squared.

b) Otherwise, the value returned by ST_Perimeter() is in an implementation-defined unit of measure.
4) The method ST_Perimeter(CHARACTER VARYING) takes the following input parameter:

a) a CHARACTER VARYING value aunit.
5) For the null-call method ST_Perimeter(CHARACTER VARYING):

Case:
a) If SELF is an empty set, then return the null value.

b) Otherwise, return the sum of the ST_Perimeter(aunit) values of each element in the
ST_PrivateGeometries attribute of SELF.

6) The value returned by ST_Perimeter(CHARACTER VARYING) is in the units indicated’by aunit

7) The values for aunit shall be a supported <unit name>.

8) The value for aunit is a supported <unit name> if and only if the value of auhit is equal to the value of
the UNIT_NAME column of one of the rows where the value of the UNIT( T,YPE column is equa| to
'LINEAR' in the ST_UNITS_OF_MEASURE view.

) If the unit specified by aunit is not supported by the implementation t6'‘compute sum of the
ST_Perimeter(aunit) values of each element in the ST_Private Geometries attribute of SELF, thgn an

exception condition is raised: SQL/MM Spatial exception — unsupported unit specified.
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9.5.5 ST_Centroid Method

Purpose

Return the mathematical centroid of the ST_MultiSurface value.
Definition

CREATE METHOD ST Centroid()
RETURNS ST Point
FOR ST MultiSurface
BEGIN

-- See Description

END
Descripfion
1) The fnethod ST_Centroid() has no input parameters.
2) For the null-call method ST_Centroid():
Casg:
a) If SELF is an empty set, then return the null value.

b) QOtherwise, return the mathematical centroid of the ST_MultiSurfacevalue. The result is not
uaranteed to spatially intersect an ST_Surface value in the STxPrivateGeometries attribute of
n ST_MultiSurface value.

[he spatial reference system identifier of the returned ST. Point value is equal to the spatial
eference system identifier of SELF.

Q3 (O

=
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9.5.6 ST_PointOnSurface Method
Purpose

Return an ST_Point value guaranteed to spatially intersect an ST_Surface value in the
ST_PrivateGeometries attribute of an ST_MultiSurface value.

Definition

CREATE METHOD ST PointOnSurface ()
RETURNS ST_Point

FOR ST MultiSurface
BEGCIN

—-— See Description

END
Description
1) The method ST_PointOnSurface() has no input parameters.
2) For the null-call method ST_PointOnSurface():
Case:
a) If SELF is an empty set, then return the null value.

b) Otherwise, return an ST_Point value guaranteed to spatially intersect an element in the collection
of the ST_MultiSurface value.

The spatial reference system identifier of the returned ST_Point value is equal to the spatia
reference system identifier of SELF.
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9.5.7 ST_Geometries Methods

Purpose

Observe and mutate the ST_PrivateGeometries attribute of an ST_MultiSurface value.
Definition

CREATE METHOD ST Geometries()
RETURNS ST Surface ARRAY[ST MaxGeometryArrayElements]
FOR ST MultiSurface

RETURN
CASE

WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CAST (SELF.ST_ PrivateGeometries AS
ST Surface ARRAY[ST MaxGeometryArrayElements])
END

CREATE METHOD ST Geometries

ageometryarray ST Geometry ARRAY[ST MaxGeometryArrayElements])

RETURNS ST MultiSurface

FOR ST MultiSurface

BEGIN

DECLARE acounter INTEGER;

DECLARE bcounter INTEGER;

DECLARE asurfacearray ST Surface ARRAY[ST MaxGeometryArrayElements];

-- Cast ageometryarray to an ST Surfacg ARRAY
SET asurfacearray = CAST (ageometryarray AS
ST Surface ARRAY[ST MaxGeometryArrayElements]) ;
-- If any two surfaces intersect (with the dimension of the result
-- greater than 0 (zero), thenxkdise an exception.
SET acounter = 1;
WHILE acounter <= CARDINALIPY (asurfacearray)-1 DO
SET bcounter = acounter+l;
WHILE bcounter <= CARDINALITY (asurfacearray) DO
IF asurfacearrayfacounter].ST Intersection(
asurfacearray[bcounter]) .ST Dimension() > O THEN
SIGNAL SQLSTATE '2FF02'

SET MESSAGE TEXT = 'invalid argument';
END IF,
SET bcounter = bcounter + 1;
END WHILE;
SET aeounter = acounter + 1;
END WHILE;

-—- If£ SELF is the null value, then return the null value. Otherwise,
-~ xeturn an ST MultiSurface value containing asurfacearray.
RETURN
CASE
WHEN SELF IS NULL THEN
NULL
ELSE
(SELF AS ST GeomCollection).
ST Geometries (asurfacearray)

END;
END

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.
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Description
1) The method ST_Geometries() has no input parameters.
2) For the null-call method ST_Geometries():
Case:

a) If SELF is an empty set, then return the null value.

b) Otherwise, return the value of the ST_PrivateGeometries attribute as an ST_Surface ARRAY.
3) The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:

a) an ST_Geometry ARRAY value ageometryarray.

N

For the type preserving method ST_Geometries(ST_Geometry ARRAY):

a) Let ASURFACEARRAY be the result of casting ageometryarray to an ST_Surface ARRAY yalue
(implicitly using ST_ToSurfaceAry(ST_Geometry ARRAY)).

b) Case:

i) If any two elements of ASURFACEARRAY intersect with more than a-finite number of goints,
then an exception condition is raised: SQL/MM Spatial exception — invalid argument.

ii) If SELF is the null value, then return the null value.
ii) Otherwise, return an ST_MultiSurface value with:
1) The dimension set to 2.

2) Using the method ST_Geometries(ST_Geometri/ ARRAY) for type ST_GeomColle(tion,
the ST _PrivateGeometries attribute set to ASURFACEARRAY.
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9.5.8 ST_MSurfaceFromTxt Functions
Purpose

Return a specified ST_MultiSurface value.
Definition

CREATE FUNCTION ST MSurfaceFromTxt
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST MultiSurface
LANGUAGE SQL
RETERMINISTIC
ONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt) AS ST MultiSurface)

CREATE FUNCTION STiMSurfaceFromet

awkt CHARACTER LARGE OBJECT(ST_MEXGeometryAsTeXt),

ansrid INTEGER)

RETURNS STiMultiSurface

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST\MultiSurface)

Definitignal Rules

1) ST_MaxGeometryAsText is the implementation-defined maxithum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Descripfion

1) The jfunction ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value_awkt.
2) For the null-call function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_MultiSurface value. If awkt is
not producible in the BNF for.&multisurface text representation>, then it is implementation-defined
whether or not the following.exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Return an ST_MultiSurface value represented by awkt with the spatial reference system identifier
get to O (zero).

3) The function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT, INTEGER) takes the following
inpuf parameters;

a) 3§ CHARACTER LARGE OBJECT value awkt,
b) andNTEGER value ansrid.
4) Fort RTARGE OBJECT, INTEGERJ:

a) The parameter awkt is the well-known text representation of an ST_MultiSurface value. If awkt is
not producible in the BNF for <multisurface text representation>, then it is implementation-defined
whether or not the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Return an ST_MultiSurface value represented by awkt with the spatial reference system identifier
set to ansrid.
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9.5.9 ST_MSurfaceFromWKB Functions
Purpose

Return a specified ST_MultiSurface value.
Definition

CREATE FUNCTION ST MSurfaceFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultiSurface
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST MultiSurface)

CREATE FUNCTION ST MSurfaceFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST MultiSurface
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST MultiSurface)

Ddfinitional Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary repfesentation of an ST_Geometry value.

Dgscription

The function ST_MSurfaceFromWKB(BINARY.LARGE OBJECT) takes the following input
parameters:

a) a BINARY LARGE OBJECT value@wkb.
For the null-call function ST_MSurfaceFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the/well-known binary representation of an ST_MultiSurface value. [If
awkb is not produciblein'the BNF for <multisurface binary representation>, then it is
implementation-defined)whether or not the following exception condition is raised: SQL/MM|
Spatial Exception.—'invalid well-known binary representation.

—

N

b) Return an ST/MultiSurface value represented by awkb with the spatial reference system identifier
set to 0 (zefo),

3) The function:ST_MSurfaceFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a:BINARY LARGE OBJECT value awkb,
b) ;an INTEGER value ansrid.

4y Forthe nutt-cattfunction ST_mMSurfaceFromWRKB{BINARY TARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiSurface value. If
awkb is not producible in the BNF for <multisurface binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known binary representation.

b) Return an ST_MultiSurface value represented by awkb with the spatial reference system identifier
set to ansrid.
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9.6 ST_MultiPolygon Type and Routines

9.6.1 ST_MultiPolygon Type

Purpose

The ST_MultiPolygon type is a subtype of the ST_MultiSurface and represents a collection of

ST_Polygon values.
Definition

CREATE TYPE ST MultiPolygon

PERR—S RS =
NDODIN o1 Marcrogrrace

INSTANTIABLE
NOT FINAL

RETURNS ST MultiPolygon
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

ansrid INTEGER)
RETURNS ST MultiPolygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

RETURNS ST MultiPolyggn
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

anstrid INTEGER)
RETURNS ST MultiPolygon
SELF AS RESULT
LANGUAGE SQL

ONSTRUCTOR METHOD ST MultiPolygon
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

ONSTRUCTOR METHOD ST MultiPolygon
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),

ONSTRUCTOR METHOD ST MultiPolygon
(awkb BINARY LARGE OBJEQT (ST MaxGeometryAsBinary))

ONSTRUCTOR 'METHOD ST MultiPolygon
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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CONSTRUCTOR METHOD ST MultiPolygon
(apolygonarray ST Polygon
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultiPolygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST_MultiPolygon
(apolyvgonarray ST Polygon
ARRAY [ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST MultiPolygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

OVERRIDING METHOD ST Geometries ()
RETURNS ST Polygon ARRAY[ST MaxGeometryArrayblements],

OVERRIDING METHOD ST Geometries
(ageometryarray ST Geometry
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultiPolygon

Ddfinitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

2) ST_MaxGeometryAsBinary is the impleméntation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Déscription

1) The ST_MuitiPolygon typeprovides for public use:

a) a method ST_MuftiPolygon(CHARACTER LARGE OBJECT),

b) a method ST yMultiPolygon(CHARACTER LARGE OBJECT, INTEGER),

c) a method~ST_MultiPolygon(BINARY LARGE OBJECT),

d) a method ST_MuitiPolygon(BINARY LARGE OBJECT, INTEGER),

e) a,method ST_MultiPolygon(ST_Polygon ARRAY),

fY"a method ST_MultiPolygon(ST_Polygon ARRAY, INTEGER),

g) an overriding method ST_Geometries(),

h) an overriding method ST_Geometries(ST_Geometry ARRAY),

i) a function ST_MPolyFromText(CHARACTER LARGE OBJECT),

j) a function ST_MPolyFromText(CHARACTER LARGE OBJECT, INTEGER),
k) a function ST_MPolyFromWKB(BINARY LARGE OBJECT),
)
)

[) a function ST_MPolyFromWKB(BINARY LARGE OBJECT, INTEGER),
m) a function ST_MPolyFromGML(CHARACTER LARGE OBJECT),
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n) a function ST_MPolyFromGML(CHARACTER LARGE OBJECT, INTEGER),

a function ST_BdMPolyFromText(CHARACTER LARGE OBJECT),

a function ST_BdMPolyFromText(CHARACTER LARGE OBJECT, INTEGER),
q) a function ST_BdMPolyFromWKB(BINARY LARGE OBJECT),

r) a function ST_BdMPolyFromWKB(BINARY LARGE OBJECT, INTEGER).
2) The elements of the ST_Private Geometries attribute are restricted to ST_Polygon values.

3) The interiors of any two ST_Polygon values that are elements of the ST_Private Geometries attribute

shall

not spatially intersect.

vYm

4) The
attrif

vm
\

5) An S
6) An S
7) An S

v m
8) An S

9) The
set.
card

10) The

attrib

in th¢ boundary of the ST_MuiltiPolygon.

11) An S
ST

12) An S

~_PPolygon values of the ST_Private Geometries.. /£ach linear ring in the boundary of the

e ST_MultiPolygon, ¥ pi, pj € m.ST_Geometries(), i # j, Interior(p;) N Interior(p;) = &

boundaries of any two ST_Polygon values that are elements of the ST_Private Geometries
ute may only intersect at only a finite number of points.

e ST_MultiPolygon, ¥ p;, pj € m.ST_Geometries(),
/ ¢i € Boundary(p;), ¢; € Boundary(p)) cin¢;={p1, ..., pc | pi € ST_Point, 1 <i <k}

T_MultiPolygon value is defined as topologically closed.
T_MultiPolygon is a topologically closed point set.
T_MultiPolygon shall not have cut lines, spikes or punctures.
e ST_MultiPolygon, m = Closure(Interior(m))
T_MultiPolygon value is simple.

nterior of an ST_MultiPolygon with more than one ST_Polygon value is not a connected point
[The number of connected components of the interior of an’ST_MuitiPolygon is equal to the
nality of the ST_PrivateGeometries attribute.

boundary of an ST_MultiPolygon is a set of linear tings corresponding to the boundaries of the

JultiPolygon is in the boundary of exactly onexST_Polygon in the ST_Private Geometries
ute. Every linear ring in the boundary of aniST_Polygon in the ST_PrivateGeometries attribute is

T_MultiPolygon value is well formed_only if and only if all of the ST_Polygon values in the
Private Geometries attribute are well formed.

T_MultiPolygon value returned by the constructor function corresponds to the empty set.
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Return an ST_MultiPolygon value constructed from either the well-known text representation or the well-
known binary representation of an ST_MultiPolygon value, or the specified ST_Polygon values.

Definition

CREATE CONSTRUCTOR METHOD ST MultiPolygon

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

RETURNS ST MultiPolygon

FOR ST MultiPolugon
)

RETURN ST MPolyFromText (awkt)
CREATE CONSTRUCTOR METHOD ST MultiPolygon

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),

ansrid INTEGER)
RETURNS ST MultiPolygon
FOR ST MultiPolygon
RETURN ST MPolyFromText (awkt, ansrid)

CREATE CONSTRUCTOR METHOD ST_MultiPolygon
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary)y
RETURNS ST MultiPolygon
FOR ST MultiPolygon
RETURN ST MPolyFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST MultiPolygon
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST MultiPolygon
FOR ST MultiPolygon

RETURN ST MPolyFromWKB (awkb, anErid)
CREATE CONSTRUCTOR METHOD ST MultiPolygon

(apolygonarray ST Polygon (ARRAY[ST MaxGeometryArrayElements])

RETURNS ST MultiPolygon
FOR ST MultiPolygon
RETURN SELF.ST SRID(0)“ ST Geometries (apolygonarray)

CREATE CONSTRUCTOR METHOD ST MultiPolygon

(apolygonarray ST/ Polygon ARRAY[ST MaxGeometryArrayElements],

ansrid INTEGER)
RETURNS ST MultiPolygon
FOR ST MultdPolygon

RETURN (SELFEF.ST SRID(ansrid) .ST Geometries (apolygonarray)

Ddfinitional Rules

1

ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of

ST Geometry values.

ST MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY

LARGE OBJECT used for the well-known binary representation of an ST_Geomelry value.

3) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description
1) The method ST_MultiPolygon(CHARACTER LARGE OBJECT) takes the following input parameter:
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2) For the null-call type preserving SQL-invoked constructor method ST_MultiPolygon(CHARACTER
LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_MultiPolygon value. If awkt is
not producible in the BNF for <multipolygon text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_MultiPolygon value represented by awkt with the spatial reference system identifier
set to 0 (zero).

3) The method ST_MuiltiPolygon(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:
a) j CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) For the null-call type preserving SQL-invoked constructor method ST_MultiPolygon(CHARAGTER
LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MultiPolygon'value. If awkt is
not producible in the BNF for <multipolygon text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_MultiPolygon value represented by awkt with the spatial reference system identifier
get to ansrid.

5) The method ST_MuiltiPolygon(BINARY LARGE OBJECT) takes the-following input parameter:
a) a BINARY LARGE OBJECT value awkb.
6) For the null-call type preserving SQL-invoked constructorméthod ST_MultiPolygon(BINARY LARGE
OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_MultiPolygon value. |f
gwkb is not producible in the BNF for <multipelygon binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
$patial Exception — invalid well-known bikary representation.

b) Return an ST_MultiPolygon value represented by awkb with the spatial reference system
ipentifier set to 0 (zero).

7) The method ST_MultiPolygon(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) ] BINARY LARGE OBJECT value awkb,
b) an INTEGER value ansrid.

8) For the null-call type preserving SQL-invoked constructor method ST_MultiPolygon(BINARY LARGE
OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiPolygon value. If
gwkp(isynot producible in the BNF for <multipolygon binary representation>, then it is
implémentation-defined whether or not the following exception condition is raised: SQL/MM

Dnatial Cyvnantingy invialicd sl lemavan hinam, ranracanfating
oot = XCCoTOT T cH T W eHTItHOWH-Omar yrepreSertatrort:

b) Return an ST_MultiPolygon value represented by awkb with the spatial reference system
identifier set to ansrid.

9) The method ST_MultiPolygon(ST_Polygon ARRAY) takes the following input parameters:
a) an ST_Polygon value apolygonarray.

10) The null-call type preserving SQL-invoked constructor method ST_MultiPolygon(ST_Polygon
ARRAY) returns an ST_MultiPolygon value with:

a) The spatial reference system identifier set to O (zero).
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b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to apolygonarray, the ST_PrivateDimension attribute set to 2, and the
ST _PrivateCoordinateDimension attribute set to 2.

11) The method ST_MuiltiPolygon(ST_Polygon ARRAY, INTEGER) takes the following input parameters:
a) an ST_Polygon ARRAY value apolygonarray,
b) an INTEGER value ansrid.

12) The null-call type preserving SQL-invoked constructor method ST_MultiPolygon(ST_Polygon
ARRAY, INTEGER) returns an ST_MultiPolygon value with:

a) The spatial reference system identifier set to ansrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_Private Geometries-attriute
set to apolygonarray, the ST_PrivateDimension attribute set to 2, and the
ST _PrivateCoordinateDimension attribute set to 2.
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9.6.3 ST_Geometries Methods

Purpose

Observe and mutate the ST_PrivateGeometries attribute of an ST_MultiPolygon value.
Definition

CREATE METHOD ST Geometries()
RETURNS ST Polygon ARRAY[ST MaxGeometryArrayElements]
FOR ST MultiPolygon
RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CAST (SELF.ST_ PrivateGeometries AS
ST Polygon ARRAY[ST MaxGeometryArrayElements])

END

CREATE METHOD ST Geometries

ageometryarray ST Geometry ARRAY[ST MaxGeometryArrayElements])

RETURNS ST MultiPolygon

FOR ST MultiPolygon

BEGIN

DECLARE acounter INTEGER;

DECLARE bcounter INTEGER;

DECLARE apolygonarray ST Polygon ARRAY[ST MaxGeometryArrayElements];

-- Cast ageometryarray to an ST Polygém ARRAY
SET apolygonarray = CAST (ageometryarray AS
ST Polygon ARRAY[ST MaxGeometryArrayElements]) ;
-- If any two polygons intersect (with the dimension of the result
-- greater than 0 (zero), thenxkdise an exception.
SET acounter = 1;
WHILE acounter <= CARDINALIPY (apolygonarray)-1 DO
SET bcounter = acounter+l;
WHILE bcounter <= CARDINALITY (apolygonarray) DO
IF apolygonarrayfacounter].ST Intersection(
apolygonarray[bcounter]) .ST Dimension() > O THEN
SIGNAL SQLSTATE '2FF02'
SET MESSAGE TEXT = 'invalid argument';
END TIF,
SET bcounter = bcounter + 1;
END WHILE;
SET _aeounter = acounter + 1;
END WHYTE;
-—- If£ SELF is the null value, then return the null value. Otherwise,
-~ xeturn an ST MultiPolygon value containing apolygonarray.
RETURN
CASE
WHEN SELF IS NULL THEN
NULL
ELSE
(SELF AS ST MultiSurface).
ST Geometries (apolygonarray)

END;
END

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.
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Description
1) The method ST_Geometries() has no input parameters.
2) For the null-call method ST_Geometries():
Case:

a) If SELF is an empty set, then return the null value.

b) Otherwise, return the value of the ST_PrivateGeometries attribute as an ST_Polygon ARRAY.
3) The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:

a) an ST_Geometry ARRAY value ageometryarray.

N

For the type preserving method ST_Geometries(ST_Geometry ARRAY):

a) Let APOLYGONARRAY be the result of casting ageometryarray to an ST_Polygon ARRAY|value
(implicitly using ST_ToPolygonAry(ST_Geometry ARRAY).

b) Case:

i) If any two elements of APOLYGONARRAY intersect with more than ayfinite number of points,
then an exception condition is raised: SQL/MM Spatial exception — invalid argument.

ii) If SELF is the null value, then return the null value.
iii) Otherwise, return an ST_MuiltiPolygon value with:
1) The dimension set to 2.

2) Using the method ST_Geometries(ST_Geometri/; ARRAY) for type ST_MultiSurfacg, the
ST _PrivateGeometries attribute set to APOLYGONARRAY.
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9.6.4 ST_MPolyFromText Functions

Purpose

Return a specified ST_MultiPolygon value.

Definition

CREATE FUNCTION ST MPolyFromText

(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST MultiPolygon
LANGUAGE SQL
RETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt) AS ST MultiPolygon)

CREATE FUNCTION STiMPolyFromText

awkt CHARACTER LARGE OBJECT(ST_MEXGeometryAsTeXt),

ansrid INTEGER)

RETURNS ST MultiPolygon

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST\MultiPolygon)

Definitignal Rules
1) ST_MaxGeometryAsText is the implementation-defined maxithum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.
Descripfion

1) The function ST_MPolyFromText(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value_awkt.
2) For the null-call function ST_MPolyFromText(CHARACTER LARGE OBJECT).

a) The parameter awkt is the well-known text representation of an ST_MultiPolygon value. If awkt is
not producible in the BNF for.&multipolygon text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_MultiPolygon value represented by awkt with the spatial reference system identifier
get to O (zero).

3) The function ST_MPolyFromText(CHARACTER LARGE OBJECT, INTEGER) takes the following
inpu{ parameters:

a) 3§ CHARACTER LARGE OBJECT value awkt,
b) andNTEGER value ansrid.
4) Fort CT, INTEGERJ:

a) The parameter awkt is the well-known text representation of an ST_MultiPolygon value. If awkt is
not producible in the BNF for <multipolygon text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known text representation.

b) Return an ST_MultiPolygon value represented by awkt with the spatial reference system identifier
set to ansrid.
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9.6.5 ST_MPolyFromWKB Functions
Purpose

Return a specified ST_MultiPolygon value.
Definition

CREATE FUNCTION ST MPolyFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultiPolygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb) AS ST MultiPolygon)

CREATE FUNCTION ST MPolyFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST MultiPolygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST MultiPolygon)

Ddfinitional Rules

1) ST_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary repfesentation of an ST_Geometry value.

Dgscription

The function ST_MPolyFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.

For the null-call function ST_MPolyFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the well:known binary representation of an ST_MultiPolygon value. |If
awkb is not producible in the BNF for <multipolygon binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM|
Spatial Exception — ifvalid well-known binary representation.

—

N

b) Return an ST_MuitiPolygon value represented by awkb with the spatial reference system
identifier set to-0(zero).

3) The function ST-MPolyFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a BINARY LARGE OBJECT value awkb,
b)-an.INTEGER value ansrid.
4) ‘Fer'the null-call function ST_MPolyFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiPolygon value. If
awkb is not producible in the BNF for <multipolygon binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-known binary representation.

b) Return an ST_MultiPolygon value represented by awkb with the spatial reference system
identifier set to ansrid.
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9.6.6 ST_MPolyFromGML Functions
Purpose

Return a specified ST_MultiPolygon value.
Definition

CREATE FUNCTION ST MPolyFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML))
RETURNS ST MultiPolygon
LANGUAGE SQL
RETERMINISTIC
ONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromGML (agml) AS ST MultiPolygon)

CREATE FUNCTION ST MPolyFromGML

agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML),

ansrid INTEGER)

RETURNS ST MultiPolygon

LANGUAGE SQL

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST MaltiPolygon)

Definitignal Rules

1) ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
LARE OBJECT used for the GML representation of an ST..Geometry value.

Descripfion

1) The function ST_MPolyFromGML(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) 3 CHARACTER LARGE OBJECT value agml.
2) For the null-call function ST_MPolyFromGML(CHARACTER LARGE OBJECT):

a) If the parameter agm/ does not contain a MultiPolygon XML element in the GML representation,
then it is implementation-definedwhether or not the following exception condition is raised:
$QL/MM Spatial Exception'— invalid GML representation.

b) Return an ST_MultiPalygon value represented by agm/ with the spatial reference system identifier
get to O (zero).

3) The function ST_MPolyFromGML(CHARACTER LARGE OBJECT, INTEGER) takes the following
inpuf parameters:

a) a CHARACTER LARGE OBJECT value agmi,
b) an INTEGER value ansrid.
4) For tle fidll-call function ST_MPolyFromGML(CHARACTER LARGE OBJECT, INTEGER):

a) If the parameter agml does not contain a MultiPolygon XML element in the GML representation,
then it is implementation-defined whether or not the following exception condition is raised:
SQL/MM Spatial Exception — invalid GML representation.

b) Return an ST_MultiPolygon value represented by agml with the spatial reference system identifier
set to ansrid.
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9.6.7 ST_BdMPolyFromText Functions
Purpose

Return a specified ST_MultiPolygon value.
Definition

CREATE FUNCTION ST_BdMPolyFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST MultiPolygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN STinMPolyFromText(awkt, 0)

CREATE FUNCTION ST BdMPolyFromText
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST MultiPolygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
BEGIN

—-- See Description

END
Dgscription

1) The function ST_BdMPolyFromText(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT yalue awkt.

2) For the null-call function ST_BdMPolyFromText(CHARACTER LARGE OBJECT) returns an
ST_MultiPolygon value as the resuit of the value expression: ST_BdMPolyFromText(awkt, 0).

3) The function ST_BdMPolyFromText(CHARACTER LARGE OBJECT, INTEGER) takes the following
input parameters:

a) a CHARACTER LEARGE OBJECT value awkt,
b) an INTEGER ‘value ansrid.
4) For the null-call function ST_BdMPolyFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MuiltiLineString value. If awkt
is notproducible in the BNF for <multilinestring text representation>, then it is implementation-
defined whether or not the following exception condition is raised: SQL/MM Spatial Exceptipn —
invalid well-known text representation.

BN 1y QT A4y - = T O LIADIANTI=[S | AN AN AT L £ Logd
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ST_MultiLineString value, AMLS.

c) If any ST_LineString value in AMLS is not a linear ring, then an exception condition is raised:
SQL/MM Spatial exception — invalid argument.

d) Using an implementation-dependent algorithm, an array of ST_Polygon values, APA, is
determined from the array of linear rings in AMLS.

e) Return an ST_MultiPolygon value with:

i) The spatial reference system identifier set to ansrid.
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ii) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries
attribute set to APA.
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9.6.8 ST_BdMPolyFromWKB Functions
Purpose

Return a specified ST_MultiPolygon value.
Definition

CREATE FUNCTION ST BdMPolyFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultiPolygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN ST BdMPolyFromWKB (awkb, 0)

CREATE FUNCTION ST BdMPolyFromWKB
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST MultiPolygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
BEGIN

—-- See Description

END
Dgscription

1) The function ST_BdMPolyFromWKB(BINARYLARGE OBJECT) takes the following input
parameters:

a) a BINARY LARGE OBJECT valug @wkb.

2) For the null-call function ST_BdMPolyFromWKB(BINARY LARGE OBJECT) returns an
ST_MultiPolygon value as the result of the value expression: ST_BdMPolyFromWKB(awkt, 0).

3) The function ST_BdMPolyFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following|input
parameters:

a) an BINARY LARGE OBJECT value awkb,
b) an INTEGER ‘value ansrid.
4) For the null-call function ST_BdMPolyFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiLineString valug. If
awkb.is not producible in the BNF for <multilinestring binary representation>, then it is
implementation-defined whether or not the following exception condition is raised: SQL/MM|
Spatial Exception — invalid well-known binary representation.

b Yse-SFMEmefromYKBIBINAR Y TARGE OBIECT)totransformawkbtoamST—Muttitine String
value, AMLS.

c) If any ST_LineString value in AMLS is not a linear ring, then an exception condition is raised:
SQL/MM Spatial exception — invalid argument.

d) Using an implementation-dependent algorithm, an array of ST_Polygon values, APA, is
determined from the array of linear rings in AMLS.

e) Return an ST_MultiPolygon value with:

i) The spatial reference system identifier set to ansrid.

© ISO/IEC 2003 - All rights reserved Geometry Collection Types 303


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

ii) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries
attribute set to APA.
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10 Spatial Reference System Type

10.1 ST_SpatialRefSys Type and Routines

10.1.1  ST_SpatialRefSys Type

Purpose

ISO/IEC 13249-3:2003(E)

The ST_SpatialRefSys type encapsulates all aspects of spatial reference systems.

Definition

CREATE TYPR ST SpatialRefsSys
AS (

—-- See Description

)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST SpatialRefSys
(awkt CHARACTER LARGE OBJECT (ST MaxSRSAsText)\)
RETURNS ST SpatialRefSys
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST SpatialRefS¥s
(ansrid INTEGER)
RETURNS ST SpatialRefSys
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST ASWKTSRS ()

LANGUAGE SSQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,
METHOD ST WKTSRSToSQL

RETURNS ST SpatialRefSys
LANGUAGE SQL

RETURNS CHARACTER LARGE OBJECT (ST MaxSRSAsText)

(awkt CHARACTER LARGE OBJECT (ST MaxSRSAsText))

DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST SRID()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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METHOD ST Equals
(ansrs ST SpatialRefSys)
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT

Definitional Rules
1) ST_MaxSRSAsText is the implementation-defined maximum cardinality of the CHARACTER LARGE
OBJECT used for the well-known text representation of an ST_SpatialRefSys value.

Descripfion

1) The ST_SpatialRefSys type provides for public use:
4 method ST_SpatialRefSys(CHARACTER LARGE OBJECT),

a

q

Q O

)

D

g

h) g@n SQL Transform group ST_WellKnownText.
2) The fattribute definitions in the ST_SpatialRefSys type are implementation-dependent.

NOTE 11

attribyite definitions in the ST_SpatialRefSys type.

@ method ST_AsWKTSRS(),

method ST_WKTSRSToSQL(CHARACTER LARGE OBJECT),

) ] method ST_SRID(),

f) @ method ST_Equals(ST_SpatialRefSys),

) an ordering function ST_OrderingEquals(ST_SpatialRefSys, ST, SpatialRefSys),

)
b) @ method ST_SpatialRefSys(INTEGER),
)

Implementations should refer to ISO 19111 as a model*to follow for the implementation-dependent
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1.2 ST_SpatialRefSys Methods

Purpose

Return a specified ST_SpatialRefSys value.

Definition

CREATE CONSTRUCTOR METHOD ST SpatialRefSys
(awkt CHARACTER LARGE OBJECT (ST MaxSRSAsText))
RETURNS ST SpatialRefSys
FOR ST SpatialRefSys
REGCIN

D¢

—_

Dgscription

1

© ISO/IEC 2003 - All rights reserved

-- See Description

END

CREATE CONSTRUCTOR METHOD ST SpatialRefSys
(ansrid INTEGER)
RETURNS ST SpatialRefSys
FOR ST SpatialRefSys
BEGIN

-- See Description

END

finitional Rules

ST_MaxSRSAsText is the implementation-defined maximum cardinality of the CHARACTER LA
OBJECT used for the well-known text representation.of an ST_SpatialRefSys value.

The method ST_SpatialRefSys(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt.

The parameter awkt is the well-known text representation of an ST_SpatialRefSys value. If aw/
not producible in the BNF for <spatial reference system>, then it is implementation-defined whe
not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-known
representation.

The null-call type preserving SQL-invoked constructor method ST_SpatialRefSys(CHARACTER
LARGE OBJECT).returns an ST_SpatialRefSys value representing the spatial reference system
defined by awkt:

The method ST_SpatialRefSys(INTEGER) takes the following input parameters:
a) anINTEGER value ansrid.

The null-call type preserving SQL-invoked constructor method ST_SpatialRefSys(INTEGER) re
an,ST_SpatialRefSys value representing the spatial reference system defined by the spatial

reference systenTidentifier; ansrid:

RGE

tis
her or
ext

urns

Spatial Reference System Type 307


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

10.1.3 ST_AsSWKTSRS Method

Purpose

Return the well-known text representation of a spatial reference system.
Definition

CREATE METHOD ST AsWKTSRS ()
RETURNS CHARACTER LARGE OBJECT (ST MaxSRSAsText)
FOR ST SpatialRefSys
BEGIN

-- See Description

END

Definitignal Rules
1) ST_MaxSRSAsText is the implementation-defined maximum cardinality of the CHARACTER LARGE
OBJECT used for the well-known text representation of an ST_SpatialRefSys valug.
Descripfion
1) The method ST_AsWKTSRS() has no input parameters.

2) The pull-call method ST_AsWKTSRS() returns a CHARACTER LARGE-OBJECT value containing
the well-known text representation of SELF. Values shall be produced.in’the BNF for <spatial
reference system>.

308 Spatial Reference System Type © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

10.1.4 ST_WKTSRSToSQL Method
Purpose

Return a specified ST_SpatialRefSys value.
Definition

CREATE METHOD ST WKTSRSToSQL
(awkt CHARACTER LARGE OBJECT (ST MaxSRSAsText))
RETURNS ST SpatialRefSys

FOR ST SpatialRefSys
RETURN _SEIE ST Qpafi:"IDQFQirc (awkt)

DinnitionaI Rules

1) ST_MaxSRSAsText is the implementation-defined maximum cardinality of the CHARACTER LARGE
OBJECT used for the well-known text representation of an ST_SpatialRefSys.

Description

1) The method ST_WKTSRSToSQL(CHARACTER LARGE OBJECT) takes the' following input
parameters:

a) a CHARACTER LARGE OBJECT awkt.

2) The parameter awkt is the well-known text representation of an ST_SpatialRefSys value. If awht is
not producible in the BNF for <spatial reference system>, then itiS)implementation-defined whether or
not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-known fext
representation.

3) The null-call method ST_WKTSRSToSQL(CHARACTERILARGE OBJECT) returns an
ST_SpatialRefSys value represented by awkt.
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10.1.5 ST_SRID Method

Purpose

Return a spatial reference system identifier of an ST_SpatialRefSys value.

Definition
CREATE METHOD ST SRID()
RETURNS INTEGER
FOR ST SpatialRefSys
BEGIN

-- See Description

END

Descripfion
1) The method ST_SRID() has no input parameters.

2) The

that
equdl to 0 (zero) is implementation-dependent.

hull-call method ST_SRID() returns an INTEGER value representing a uniquenidentifier. This
unigyie identifier is called the spatial reference system identifier. A spatial reference system identifier
s equal to 0 (zero) is implementation-defined. A spatial reference systeridentifier that is not
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1.6 ST_Equals Method

rpose

Test if two ST_SpatialRefSys values are equal.

Definition

CREATE METHOD ST Equals
(ansrs ST SpatialRefSys)
RETURNS INTEGER
FOR ST SpatialRefSys
REGCIN

D¢

—

N

-- See Description

END

scription

The method ST_Equals(ST_SpatialRefSys) takes the following input parameters:
a) an ST_SpatialRefSys value ansrs.

For the null-call method ST_Equals(ST_SpatialRefSys):

Case:
a) If SELF is equal to ansrs, then return 1 (one).
b) Otherwise, return 0 (zero).

The method ST_Equals(ST_SpatialRefSys) is implementation-defined.
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10.1.7 ST_OrderingEquals Function
Purpose

Test if two ST_SpatialRefSys values are equal.
Definition

CREATE FUNCTION ST OrderingEquals
(ansrs ST SpatialRefSys,
anothersrs ST SpatialRefSys)
RETURNS INTEGER
TLANGUAGE SOT

PETERMINISTIC

ONTAINS SQL

RETURNS NULL ON NULL INPUT

TATIC DISPATCH

RETURN

CASE
WHEN ansrs.ST Equals (anothersrs) = 1 THEN

0
ELSE
1

END

CREATE ORDERING FOR ST SpatialRefSys
BQUALS ONLY BY RELATIVE
WITH FUNCTION ST OrderingEquals (ST SpatiadRefSys, ST SpatialRefSys)

Descripfion

1) The function ST_OrderingEquals(ST_SpatialRefSys, ST SpatialRefSys) takes the following input
parameters:

a) an ST_SpatialRefSys value ansrs,
b) an ST_SpatialRefSys value anothersrs.
2) For the null-call function ST_OrderingEquals(ST_SpatialRefSys, ST_SpatialRefSys):
Case:
a) If the value expression ansrs:ST. Equals(anothersrs) is 1 (one), then return 0 (zero).
b) Qtherwise, return 1 (one).

3) Use the function ST_OrderingEquals(ST_SpatialRefSys, ST_SpatialRefSys) to define ordering for the
ST_PpatialRefSys type.
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10.1.8 ST_WellKnownText SQL Transform Group
Purpose

Define SQL transform functions for the ST_SpatialRefSys type.
Definition

CREATE TRANSFORM FOR ST SpatialRefSys
ST WellKnownText
(TO SQL WITH METHOD ST WKTSRSToSQL

(CHARACTER LARGE OBJECT (ST MaxSRSAsText)),
FROM SOL WITH METHQD ST ASWKTSRS())

DinnitionaI Rules

1) ST_MaxSRSAsText is the implementation-defined maximum cardinality of the CHARACTER LARGE
OBJECT used for the well-known text representation of an ST_SpatialRefSys.

Description

1) Use the method ST_WKTSRSToSQL(CHARACTER LARGE OBJECT) and, the method
ST_AsWKTSRS() to define the transform group ST_WellKnownText.
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10.1.9 <spatial reference system>

Purpose

This subclause contains the definition of <spatial reference system>.
Description

1) The well-known text representation of an ST_SpatialRefSys value is defined by the following BNF for
<spatial reference system>.

<spatial reference system> ::=
<projected cs>
<geographic cs>
<geocentric cs>

<pr¢jected cs> ::=
PROJCS <left delimiter>
<double quote> <name> <double quote> <comma>
<geographic cs> <comma>
<projection> <comma>
{ <parameter> <comma> }...
<linear unit>
<right delimiter>

<ge¢graphic cs> ::=
GEOGCS <left delimiter>
<double quote> <name> <double quote> <comma>
<datum> <comma>
<prime meridian> <comma>
<angular unit>
[ <linear unit> ]
<right delimiter>

<gegdcentric cs> ::=
GEOCCS <left delimiter>
<double quote> <name> <doywble quote> <comma>
<datum> <comma>
<prime meridian> <comma>
<linear unit>
<right delimiter>

<pr¢jection> ::=

PROJECTION <left delimiter>
<double quete> <projection name> <double quote>
<right delimiter>

<parameter> ::=

PARAMETRER <left delimiter>
<double quote> <parameter name> <double quote> <comma>
<value>
Jdright delimiter>

<value s = nimber

<datum> ::=
DATUM <left delimiter>
<double quote> <datum name> <double quote> <comma>
<spheroid>
<right delimiter>
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<double quote> <spheroid name> <double quote> <comma>

<semi-major axis> <comma>
<inverse flattening>
<right delimiter>

<semi-major axis> ::= <number>
<inverse flattening> ::= <number>

<prime meridian> ::=
PRIMEM <left delimiter>

UNIT <left delimiter>
<conversion factor>
<right delimiter>

<conversion factor> ::= <number>
<datum name> ::= <letters>

<parameter name> ::= <letters>

<projection name> ::= <letters>
<spheroid name> ::= <letters>
<unit name> ::= <letters>
<name> ::= <letters>

<letters> ::= <lettexrxJy..

<letter> ::=
<simple Latin-*®letter>
| <digit>
| <special>

<specialx ‘=
<left paren>
{right paren>
<minus>
<underscore>
<period>

Jdoupre guote Drime meridian name doupble guote comma
<longitude>
<right delimiter>

<longitude> ::= <number>

<angular unit> ::= <unit>

<linear unit> ::= <unit>

<unit> ::=

<double quote> <unit name> <double quote>_ <ecoOfmma>

<prime meridian name> ::= <letters>

|
|
|
|
[ <quote>
| <space>
<number> ::=
<exact numeric literal>
| <approximate numeric literal>

<left delimiter> ::=
<left paren>
| <left bracket>
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<right delimiter> ::=
<right paren>
| <right bracket>

<exact numeric literal> ::=
'l See Subclause 5.3, "<literal>", in ISO/IEC 9075-2

<approximate numeric literal> ::=
!l See Subclause 5.3, "<literal>", in ISO/IEC 9075-2

<simple Latin letter> ::=
'l See Subclause 5.1, "<SQL terminal character>", in
ISO/IEC 9075-2

<digit> ::=
'l See Subclause 5.1, "<SQL terminal character>", in
ISO/IEC 9075-2

<doyble quote> ::=
'l See Subclause 5.1, "<SQL terminal character>", in
ISO/IEC 9075-2

<cofma> ::=
'l See Subclause 5.1, "<SQL terminal character>", in
ISO/IEC 9075-2

<left bracket> ::=
'l See Subclause 5.1, "<SQL terminal character®", in
ISO/IEC 9075-2

<right bracket> ::=
'l See Subclause 5.1, "<SQL terminal chaxacter>", in
ISO/IEC 9075-2

<left paren> ::=
'l See Subclause 5.1, "<SQL termin&l character>", in
ISO/IEC 9075-2

<right paren> ::=
'l See Subclause 5.1, "<SQIL\terminal character>", in
ISO/IEC 9075-2

<minpus> ::=
'l See Subclause 5.7\"<SQL terminal character>", in
ISO/IEC 9075-2

<undlerscore> ::=
'l See Subclduse 5.1, "<SQL terminal character>", in
ISO/IEC 0O075-2

<pegiod> ::=
'l See-8ubclause 5.1, "<SQL terminal character>", in
ISO/IEC 9075-2

<qugtex\ J:=
N/ See Subclause 5.1, "<SQL terminal character>", in
TSO/IEC 9075
<space> ::=
'l See Subclause 5.1, "<SQL terminal character>", in
ISO/IEC 9075-2
a) Case:

i) If <left paren> is used as a <left delimiter>, then <right paren> shall be used as the
corresponding <right delimiter>.

ii) If <left bracket> is used as a <left delimiter>, then <right bracket> shall be used as the
corresponding <right delimiter>.
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b) A <spatial reference system> is a geographic (latitude-longitude), a projected (X, Y), or a
geocentric (X, Y, Z) coordinate system.

The coordinate system is composed of several items. Each item has a keyword in upper case
followed by the defining, comma-delimited, parameters of the item in brackets. Some items are
composed of other items in a nested structure.

c¢) The list of keywords are DATUM, GEOCCS, GEOGCS, PROJCS, PARAMETER, PRIMEM,
PROJECTION, SPHEROID, and UNIT.

d) <projected cs> is a projected coordinate system. <projection name> is an implementation-
defined name of a parameter.

o) <asoaraphicecs> is 2 asoaraphic-coordinate-svstem
7 ~J J Lad J ~J ~ J *

<geocentric cs> is a geocentric coordinate system.

f)

g) <name> is the name of the coordinate system.

h) <projection> is the projection system of a <projected cs>.
i)

<parameter> is a parameter of the <projection> to define the <projected cs>.\"<parameter name>
is an implementation-defined name of a parameter.

j) <datum> is the horizontal datum used by the <geographic cs> or the’<geocentric cs>. <dafum
name> is an implementation-defined name of a datum.

k) <spheroid> is the spheroid of a datum defined by a semi-majot axis, <semi-major axis> , ar|d an
inverse flattening, <inverse flattening>. <spheroid>s are impt€mentation-defined.

I) <prime meridian> is the longitude used by the <geographic¢ cs> or the <geocentric cs>. The
<semi-major axis> is greater than 0 (zero) and it is measured in meters. <prime meridian>g are
implementation-defined.

m) <angular unit> specifies an angular unit and <linear unit> defines a linear unit. <conversion|
factor> specifies the number of meters for a‘linear unit or the number of radians for an angJlar
unit per unit. <conversion factor> is greater,than zero. <angular unit>s and <linear unit>s gre
implementation-defined.

© ISO/IEC 2003 - All rights reserved Spatial Reference System Type 317


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

Blank page

318

© ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

1 Angle and Direction Types
11.1 ST_Angle Type and Routines

11.1.1  ST_Angle Type
Purpose

The ST_Angle type is used to express circular measurement or to measure the degree of separation of
two intersecting lines.

Definition

CREATE TYPE ST Angle
AS (
ST PrivateRadians DOUBLE PRECISION DEFAULT NULL
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST Angle
(angle DOUBLE PRECISION)
RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST Angle
(units CHARACTER(1),
angle DOUBLE PRECISION)
RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST_Angle
(degrees LNTEGER, minutes DOUBLE PRECISION)
RETURNS ST_Angle
SELF AS\RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

€ONSTRUCTOR METHOD ST Angle
(degrees INTEGER, minutes INTEGER, seconds DOUBLE PRECISION)
RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

© ISO/IEC 2003 - All rights reserved Angle and Direction Types 319


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

CONSTRUCTOR METHOD ST Angle

(atpoint ST Point, apoint ST Point, anotherpoint ST Point)

RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST Angle
(adirection ST Direction,

anotherdirection ST Direction)

RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

ONSTRUCTOR METHOD ST_Angle
(aline ST LineString,

RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

ONSTRUCTOR METHOD ST Angle

RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

NETHOD ST Radians ()

RETURNS DOUBLE PRECISION
LANGUAGE SQL

DETERMINISTLE

CONTAINS SQL

RETURNS NULT ON NULL INPUT,

NETHOD $%<Radians
(radians DOUBLE PRECISION)
RETURNS ST Angle

SELEF AS RESULT
LANGIAGE SQT

RETURNS NULL ON NULL INPUT,

anotherline ST LineString)

RETURNS NULL ON NULL INPUT,

RETURNS NULL ON NULL INPYT,

(awkt CHARACTER VARYING (ST MaxAngleAsText))

DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD ST Degrees ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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METHOD ST Degrees
(degrees DOUBLE PRECISION)
RETURNS ST Angle
SELF AS RESULT
LANGUAGE SOQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD ST DegreeComponent ()
RETURNS INTEGER
LANGUAGE SOL
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DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST MinuteComponent ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST SecondComponent ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST String()
RETURNS CHARACTER VARYING(SI_MaxAngleString)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST String
(numdecdigits~INTEGER)
RETURNS CHARACTER VARYING (ST MaxAngleString)
LANGUAGE SQL
DETERMINISTIC
CONTAEINS-SQL
RETURNS” NULL ON NULL INPUT,

METHOD ST String
¢(dms CHARACTER VARYING (ST MaxAngleString))
RETURNS ST Angle
SELF AS RESULT
LANGIIAGE SQT

DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD ST Gradians ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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METHOD ST Gradians
(gradians DOUBLE PRECISION)
RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD ST Add
(anangle ST Angle)
RETURNS ST Angle

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NETHOD STisubtract

(anangle ST Angle)

RETURNS ST_Angle

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

METHOD ST Multiply

(afactor DOUBLE PRECISION)
RETURNS ST_Angle

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

NETHOD ST_DiVide

(adivisor DOUBLE PRECTSION)
RETURNS ST_Angle

SELF AS RESULT

LANGUAGE SQL

DETERMINISTLE

CONTAINS S@L

RETURNS NULT ON NULL INPUT,

NETHOD $TXAsText ()

RETURNS CHARACTER VARYING (ST MaxAngleAsText)
IANSUAGE SQL

PETERMINISTIC

CONTATNS SQT

RETURNS NULL ON NULL INPUT

Definitional Rules

1) ST_MaxAngleString is the implementation-defined maximum cardinality of the CHARACTER
VARYING used for the character string representation of the ST_PrivateRadians attribute of an

ST_Angle value.

2) ST_MaxAngleAsText is the implementation-defined maximum cardinality of the CHARACTER

VARYING used for the well-known text representation of an ST_Angle value.

3) The attribute ST_PrivateRadians is not for public use. There are no GRANT statements granting

EXECUTE privilege to the observer or mutator method for ST_PrivateRadians.
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Description

1) The ST_Angle type provides for public use:

a) a constructor method ST_Angle(DOUBLE PRECISION),

b) a constructor method ST_Angle(CHARACTER, DOUBLE PRECISION),
c) a constructor method ST_Angle(INTEGER, DOUBLE PRECISION),

d) a constructor method ST_Angle(INTEGER, INTEGER, DOUBLE PRECISION),
e) a constructor method ST_Angle(ST_Point, ST_Point, ST_Point),

f) a constructor method ST_Angle(ST_Direction, ST_Direction),
g) a constructor method ST_Angle(ST_LineString, ST_LineString),
h) a constructor method ST_Angle(CHARACTER VARYING),

i) a method ST_Radians(),

j) a method ST_Radians(DOUBLE PRECISION),
k) a method ST_Degrees(),

1) a method ST_Degrees(DOUBLE PRECISION),

)

)

)

m) a method ST_DegreeComponent(),
n) a method ST_MinuteComponent(),
0) a method ST_SecondComponent(),
p) a method ST_String(),

q) a method ST_String(INTEGER),
r) a method ST_String(CHARACTER VARYING);

s) a method ST_Gradians(),

t) a method ST_Gradians(DOUBLE PRECISION),

u) a method ST_Add(ST_Angle),

v) a method ST_Subtract(ST_Angle),

w) a method ST_Multiply(DOUBLE PRECISION),

x) a method ST_Divide(DOUBLE PRECISION),

y) a method ST_AsText(),

z) an ordering function ST_OrderingCompare(ST_Angle, ST_Angle),

aa) an SQL Transform group ST_WellKnownText,

ab) an SQL Transform group ST_WellKnownBinary.

2) The atiribute ST_PrivateRadians contains the measurement of the angle expressed in radians.
3) Thedirection of an angle is not specified.
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11.1.2 ST_Angle Methods
Purpose

Return a specified ST_Angle value.

Definition

CREATE CONSTRUCTOR METHOD ST Angle
(angle DOUBLE PRECISION)
RETURNS ST Angle

FOR ST Angle
REGIN

-- See Description

END
CREATE CONSTRUCTOR METHOD ST Angle
units CHARACTER (1),

angle DOUBLE PRECISION)
RETURNS ST Angle

FOR ST Angle

BEGIN

See Description

END

CREATE CONSTRUCTOR METHOD ST Angle

degrees INTEGER,

minutes DOUBLE PRECISION)
RETURNS ST Angle

FOR ST Angle

BEGIN

See Description

CREATE CONSTRUCTOR METHODNST Angle

degrees INTEGER,

minutes INTEGER,

seconds DOUBLE.-PRECISION)
RETURNS ST_Angle

FOR ST Angle

BEGIN

See’ Description
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CREATE CONSTRUCTOR METHOD ST Angle
(atpoint ST Point,
apoint ST Point,
anotherpoint ST Point)
RETURNS ST Angle
FOR ST Angle
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BEGIN
-- check atpoint
IF atpoint.ST IsEmpty() = 1 THEN
SIGNAL SQLSTATE '2FF17'
SET MESSAGE TEXT = 'empty point value';
END TF;
IF atpoint.ST IsValid() = 0 THEN
SIGNAL SQLSTATE '2FF18'
SET MESSAGE TEXT = 'point value not well formed';
END TIF;
-- check apoint
IF apoint.ST IsEmpty() = 1 THEN
SIGNAL SQLSTATE '2FF17'
SET MESSAGE TEXT = 'empty point value';
END IF;
IF apoint.ST_ISValid() = 0 THEN
SIGNAL SQLSTATE '2FF18'
SET MESSAGE TEXT = 'point value nptiwell formed';
END TIF;

-- check anotherpoint

IF anotherpoint.ST IsEmpty ()
SIGNAL SQLSTATE '2FF17'

END IF;

IF anotherpoint.ST IsValidi()
SIGNAL SQLSTATE '2FF18Y

END IF;

IF atpoint.ST-Eguals (apoint)
SIGNAL $SQLSTATE '2FF19'

END IF7

SIGNAL SQLSTATE '2FF19'

END IF;

SET MESSAGE TEXT = 'empty”point

SET MESSAGE TEXT\& 'point value

-- check if points are coincident
-—- points “are co-located so direction is not defined

SET\MESSAGE TEXT = 'points are equal';

IFyatpoint.ST Equals (anotherpoint) 1 THEN

-- points are co-located so direction is not defined

SET MESSAGE TEXT = 'points are equal';

value';

not well formed';

-- See Description

END
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CREATE CONSTRUCTOR METHOD ST Angle
(adirection ST Direction,
anotherdirection ST Direction)
RETURNS ST Angle
FOR ST Angle
BEGIN

-- See Description

END
CREATE CONSTRUCTOR METHOD ST Angle

arime ST TiTestring,
anotherline ST LineString)
RETURNS ST_Angle
FOR ST Angle
BEGIN
-— check if aline is valid
IF aline.ST NumPoints() <> 2 THEN
-- not a line
SIGNAL SQLSTATE '2FF20'
SET MESSAGE TEXT = 'linestring is not a line)s;
ELSEIF aline.ST IsClosed() = 1 THEN
-- not a line
SIGNAL SQLSTATE '2FF21'
SET MESSAGE TEXT = 'degenerate line has ho direction';
END IF;

-— check if anotherline is valid
IF anotherline.ST NumPoints () <> 2 THEN
-- not a line
SIGNAL SQLSTATE '2FF20'
SET MESSAGE TEXT = 'linegtking is not a line';
ELSEIF anotherline.ST IsClosed() = 1 THEN
-- not a line
SIGNAL SQLSTATE '2FF2141
SET MESSAGE TEXT % )'degenerate line has no direction';
END IF;

-- See Descriptiof

END

CREATE CONSTRUCTOR-METHOD ST Angle

awkt CHARAGQTER VARYING (ST MaxAngleAsText))
RETURNS SF Angle

FOR ST Angle

BEGIN

#> See Description

END
Description
1) The method ST_Angle(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION value angle.

2) The null-call type preserving SQL-invoked constructor method ST_Angle(DOUBLE PRECISION)
returns an ST_Angle value with the attribute ST_PrivateRadians set to angle.
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3) The method ST_Angle(CHARACTER, DOUBLE PRECISION) takes the following input parameters:

4

a) a CHARACTER value units,
b) a DOUBLE PRECISION value angle.
) Let IND be the CHARACTER value specified by units.

5) For the null-call type preserving SQL-invoked constructor method ST_Angle(CHARACTER, DOUBLE

~

©

10

11

12
13
14

©

PRECISION) return an ST_Angle value with:
Case:

a) If IND is equal to 'R’, then the attribute ST_PrivateRadians set to angle.

b) If IND is equal to 'D', then the attribute ST_PrivateRadians set to (pi * angle) / 180
c) If IND is equal to 'G', then the attribute ST_PrivateRadians set to (pi * angle) / 200.
The method ST_Angle(INTEGER, DOUBLE PRECISION) takes the following input parameters:
a) an INTEGER value degrees,
b) a DOUBLE PRECISION value minutes.

Let D be the INTEGER value specified by degrees, and M the DOUBLE PRECISION value spe
by minutes.

The DOUBLE PRECISION value M shall be in the range 0 <= M </60.

) For the null-call type preserving SQL-invoked constructor methed_ST_Angle(INTEGER, DOUBI
PRECISION) return an ST_Angle value with:

Case:

a) If D >= 0 (zero), then the attribute ST_PrivateRadians set to the angle measurement repres
by the combination of degrees and minutes, expressed in radians, equal to:

(pi* (D +M1/60))/180

b) Otherwise, the attribute ST_PrivateRadians set to the angle measurement represented by t
combination of degrees and minutesiexpressed in radians, equal to:

(pi* (D -M1/60))/180

) The method ST_Angle(INTEGER,:;INTEGER, DOUBLE PRECISION) takes the following input
parameters:

a) an INTEGER value degrees,
b) an INTEGER val@e minutes,
c) a DOUBLE PRECISION value seconds.

Let D be the INTEGER value specified by degrees, M the INTEGER value specified by minutes|
S the DOUBLE PRECISION value specified by seconds.

The INFEGER value M shall be in the range 0 <= M < 60.
The DOUBLE PRECISION value S shall be in the range 0 <= S <60

Cified

E

ented

he

and

For the null-call type preserving SQL-invoked constructor method ST_Angle(INTEGER, INTEG

R

DOUBLE PRECISION) return an ST_Angle value with:
Case:

a) If D >= 0 (zero), then the attribute ST_PrivateRadians set to the angle measurement represented

by the combination of degrees, minutes, and seconds, expressed in radians, equal to:
(pi*(D+M/60+ S/3600))/180

b) Otherwise, the attribute ST_PrivateRadians set to the angle measurement represented by the

combination of degrees, minutes, and seconds, expressed in radians, equal to:
(pi*(D-M/60-S/3600))/180

ISO/IEC 2003 - All rights reserved Angle and Direction Types 327


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

15) The method ST_Angle(ST_Point, ST_Point, ST_Point) takes the following input parameters:
a) an ST_Point value atpoint,
b) an ST_Point value apoint,
c) an ST_Point value anotherpoint.
16) Let D1 be the direction from atpoint to apoint and let D2 be the direction from atpoint to anotherpoint.

17) For the null-call type preserving SQL-invoked constructor method ST_Angle(ST_Point, ST_Point,
ST_Point):

Case:

a) If atpoint is the empty set, then an exception condition is raised: SQL/MM Spatial exception —
empty point value.

b) If atpoint is not well formed, then an exception condition is raised: SQL/MM Spatial exception—
foint value not well formed.

c) If apoint is the empty set, then an exception condition is raised: SQL/MM Spatial exception —
empty point value.

d) If apoint is not well formed, then an exception condition is raised: SQL/MM Spatial exception —
oint value not well formed.

e) If anotherpoint is the empty set, then an exception condition is raised:-~SQL/MM Spatial exception
+ empty point value.

f) If anotherpoint is not well formed, then an exception condition isaised: SQL/MM Spatial
éxception — point value not well formed.

g) If atpoint equals apoint, then an exception condition is raised: SQL/MM Spatial exception — points
gre equal.

h) If atpoint equals anotherpoint, then an exception cendition is raised: SQL/MM Spatial exception —
fpoints are equal.

i) Otherwise, return an ST_Angle value with the attribute ST_PrivateRadians set to the lesser of:
i) the clockwise angle measured in radians from D7 to D2, or

ii) the clockwise angle measured.inradians from D2 to D1.

18) The method ST_Angle(ST_Direction,xST_Direction) takes the following input parameters:

a) an ST_Direction value adiréction,

b) an ST_Direction value anotherdirection.

19) For the null-call type preserving SQL-invoked constructor method ST_Angle(ST_Direction,
ST_Direction) return anST_Angle value with the attribute ST_PrivateRadians set to the lesser of:

a) the clockwiseyangle measured in radians from adirection to anotherdirection, or
b) the clockwise angle measured in radians from anotherdirection to adirection.

20) The method ST_Angle(ST_LineString, ST_LineString) takes the following input parameters:

a) qn°ST _LineString value aline,

b) an ST_LineString value anotherline,

21) Let P1 be the point value returned by aline.ST_StartPoint() and P2 be the point value returned by
aline.ST_EndPoint(). Let D1 be the direction from P71 to P2.

22) Let P3 be the point value returned by anotherline.ST_StartPoint() and P4 be the point value returned
by anotherline.ST_EndPoint() Then let D2 be the direction from P3 to P4.

328 Angle and Direction Types © ISO/IEC 2003 - All rights reserved


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

23) For the null-call type preserving SQL-invoked constructor method ST_Angle(ST_LineString,
ST_LineString):

Case:

a) If aline is not a line, then an exception condition is raised: SQL/MM Spatial exception — linestring
is not a line.

b) If aline is closed, then an exception condition is raised: SQL/MM Spatial exception — degenerate
line has no direction.

c) If anotherline is not a line, then an exception condition is raised: SQL/MM Spatial exception —
linestring is not a line.

d) If anotherline is closed, then an exception condition is raised: SQL/MM Spatial exception.—
degenerate line has no direction.

e) Otherwise, return an ST_Angle value with the attribute ST_PrivateRadians set to the)lgsser|of:
i) the clockwise angle measured in radians from D1 to D2, or
ii) the clockwise angle measured in radians from D2 to D1
24) The method ST_Angle(CHARACTER VARYING) takes the following input parameters:
a) a CHARACTER VARYING value awkt.

25) The well-known text representation of an ST_Angle value is defined-by*the following BNF for <gngle
text representation>:

<angle text representation> ::=
ANGLE <angle text>

<angle text> ::=
DEGREES <left paren> <degrees> <xight paren>
| GRADIANS <left paren> <gradians><right paren>
| RADIANS <left paren> <radians> Xright paren>

<degrees> ::=
<number>

<gradians> ::=
<number>

<radians> ::=
<number>

a) <angle text representation> is the well-known text representation for an ST_Angle value thdt is
produced by <angle text>.

b) <angle text>-produces the ST_Angle value from <degrees>, <gradians>, or <radians>
c) Case:

i) et DEGREES be the DOUBLE PRECISION value specified by <degrees>. <degrees>
produces an ST_Angle value as the result of the value expression: NEW ST_Angle('D’,
DEGREES).

i) Let GRADIANS be the DOUBLE PRECISION value specified by <gradians>. <gradians
produces an ST_Angle value as the result of the value expression: NEW ST_Angle('G,
GRADIANS).

iii) Let RADIANS be the DOUBLE PRECISION value specified by <radians>. <radians>
produces an ST_Angle value as the result of the value expression: NEW ST_Angle('R',
RADIANS).

26) The parameter awkt is the well-known text representation of an ST_Angle value. If awkt is not
producible in the BNF for <angle text representation>, then it is implementation-defined whether or
not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-known text
representation.

\
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27) The null-call type-preserving SQL-invoked constructor method ST_Angle(CHARACTER VARYING)
returns an ST_Angle value represented by awkt.
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11.1.3 ST_Radians Methods
Purpose
Observe and mutate the radians attribute of an ST_Angle value.
Definition
CREATE METHOD ST Radians ()

RETURNS DOUBLE PRECISION

FOR ST Angle

RETURN SELF.ST PrivateRadians

CREATE METHOD ST Radians
(radians DOUBLE PRECISION)
RETURNS ST Angle
FOR ST Angle
BEGIN
IF radians IS NULL THEN
SIGNAL SQLSTATE '2FF03'
SET MESSAGE TEXT = 'null argument';
ELSE
RETURN
CASE
WHEN SELF IS NULL THEN

NULL

ELSE
SELF.ST PrivateRadians (rddians)

END;
END IF;
END

Déscription

1) The method ST_Radians() has no input parameters.

2) The null-call method ST_Radians() returns the value of the ST_PrivateRadians attribute.
3) The method ST_Radians(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION valu€ radians.

For the type preserving method ST_Radians(DOUBLE PRECISION):

N

Case:
a) If radians is the null value, then an exception condition is raised: SQL/MM Spatial exceptiorl — null
argument.
b) If SELFsis\the null value, then return the null value.
c) Otherwise, return the value expression: SELF.ST_PrivateRadians(radians).
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11.1.4 ST_Degrees Methods

Purpose

Observe and mutate the radians attribute of an ST_Angle value using decimal degrees.
Definition

CREATE METHOD ST Degrees ()
RETURNS DOUBLE PRECISION
FOR ST Angle
BEGIN

-- See Description

CREATE METHOD ST Degrees
degrees DOUBLE PRECISION)
RETURNS ST Angle
FOR ST Angle
BEGIN
IF degrees IS NULL THEN
SIGNAL SQLSTATE '2FF03'
SET MESSAGE TEXT = 'null argument';
ELSE
RETURN
CASE
WHEN SELF IS NULL THEN
NULL
ELSE
SELF.ST PrivateRadians¥
(ST ApproximatePi (* degrees) /180)
END;
END IF;
END

Definitignal Rules

1) ST_AQpproximatePi is the implementation-defined meta-variable representing pi.
Descripfion

1) The nethod ST_Degrees() has'no input parameters.

2) The pull-call method ST{ Degrees() returns the value of the ST_PrivateRadians attribute converted to
decimal degrees.

3) The method ST _Pegrees (DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION value degrees.
4) For the type preserving method ST_Degrees(DOUBLE PRECISION):

Casg:

a) If degrees is the null value, then an exception condition is raised: SQL/MM Spatial exception —
null argument.

b) If SELF is the null value, then return the null value.

c) Otherwise, return the value expression: SELF.ST_PrivateRadians((ST_ApproximatePi * degrees)
/180).
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11.1.5 ST_DegreeComponent Method

Purpose

Observe the INTEGER degrees part of the degrees, minutes, and seconds representation of the radians
attribute of an ST_Angle value.

Definition

CREATE METHOD ST DegreeComponent ()
RETURNS INTEGER

FOR ST Angle
BECTIN

ISO/IEC 13249-3:2003(E)

—-— See Description

END

Description

1
2

The method ST_DegreeComponent() has no input parameters.

The null-call method ST_DegreeComponent() returns the INTEGER degree part of the degrees
minutes, and seconds representation of the value of the ST_PrivateRadiars attribute.
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11.1.6 ST_MinuteComponent Method

Purpose

Observe the INTEGER minutes part of the degrees, minutes, and seconds representation of the radians

attribute of an ST_Angle value.
Definition

CREATE METHOD ST MinuteComponent ()
RETURNS INTEGER

FOR ST Angle
REGCIN

—-— See Description

END

Descripfion
1) The method ST_MinuteComponent() has no input parameters.

2) The pull-call method ST_MinuteComponent() returns the INTEGER minutes part of the degrees,
minutes, and seconds representation of the value of the ST_PrivateRadiansattribute.
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11.1.7 ST_SecondComponent Method

Purpose

Observe the DOUBLE PRECISION seconds part of the degrees, minutes, and seconds representation of
the radians attribute of an ST_Angle value.

Definition

CREATE METHOD ST SecondComponent ()
RETURNS DOUBLE PRECISION

FOR ST Angle
BECTIN

ISO/IEC 13249-3:2003(E)

—-— See Description

END

Description

1
2

The method ST_SecondComponent() has no input parameters.

The null-call method ST_SecondComponent() returns the DOUBLE PRECISION seconds part ¢f the

degrees, minutes, and seconds representation of the value of the ST_#rivateRadians attribute.
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11.1.8 ST_String Methods
Purpose

Observe and mutate the radians attribute of an ST_Angle value using a space separated character string
of degrees, minutes, and seconds.

Definition

CREATE METHOD ST String()
RETURNS CHARACTER VARYING(SI_MBXAngleString)
FOR ST Angle
BEGCIN

—-— See Description

END

CREATE METHOD ST String

numdecdigits INTEGER)

RETURNS CHARACTER VARYING(ST_MBXAngleString)
FOR ST Angle

BEGIN

-- See Description

CREATE METHOD ST String

dms CHARACTER VARYING (ST MaxAngleString),)
RETURNS ST_Angle

FOR ST Angle

BEGIN

DECLARE degrees DOUBLE PRECISIONy

IF dms IS NULL THEN
SIGNAL SQLSTATE '2FF03!
SET MESSAGE TEXT =~'null argument';
ELSE
RETURN
CASE
WHEN SELFTIS NULL THEN
NULL
ELSE

-— SET degrees = !! See Description
SELF.ST PrivateRadians (
(ST ApproximatePi * degrees)/180)
END;
END IF;

N

Definitional Rules
1) ST_ApproximatePi is the implementation-defined meta-variable representing pi.

2) ST_MaxAngleString is the implementation-defined maximum cardinality of the CHARACTER
VARYING used for the character string representation of the ST_PrivateRadians attribute of an
ST_Angle value.

Description
1) The method ST_String() has no input parameters.
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2) The null-call method ST_String() returns the value of the ST_PrivateRadians attribute expressed as a
space separated string of degrees, minutes, and seconds. The value of seconds shall be rounded or
truncated to 2 decimal digits. The choice of whether to truncate or round is implementation-defined.

3) The method ST_String(INTEGER) takes the following input parameters:
a) an INTEGER value numdecdigits.

4) The null-call method ST_String(INTEGER) returns the value of the ST_PrivateRadians attribute
expressed as a space separated string of degrees, minutes, and seconds. The value of seconds shall
be rounded or truncated to the number of decimal places indicated by the lesser of

Case:

a) numdecdigits
b) ST_MaxAngleString minus (7 plus the number of digits needed to express the degrees.part).
The choice of whether to truncate or round is implementation-defined.
5) The maximum measure value of numdecdigits is implementation-defined.
6) The method ST_String(CHARACTER VARYING) takes the following input parameters:
a) a CHARACTER VARYING value dms.
7) For the type preserving method ST_String(CHARACTER VARYING):
Case:

a) If dms is the null value, then an exception condition is raised:"SQL/MM Spatial exception — npull
argument.

b) If SELF is the null value, then return the null value.
c) Otherwise:

i) Let DEGREES equal the DOUBLE PRECISION value obtained by converting the degrges,
minutes, and seconds representation ©fjan angle represented by dms, into an equivalent
decimal degrees representation.

i) Return the value expression: SERF.ST_PrivateRadians((ST_ApproximatePi * DEGREHS) /
180).
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11.1.9 ST_Gradians Methods

Purpose

Observe and mutate the radians attribute of an ST_Angle value using gradians.
Definition

CREATE METHOD ST Gradians ()
RETURNS DOUBLE PRECISION
FOR ST Angle
BEGIN

-- See Description

CREATE METHOD ST Gradians
gradians DOUBLE PRECISION)
RETURNS ST Angle
FOR ST Angle
BEGIN
IF gradians IS NULL THEN
SIGNAL SQLSTATE '2FF03'
SET MESSAGE TEXT = 'null argument';
ELSE
RETURN
CASE
WHEN SELF IS NULL THEN
NULL
ELSE
SELF.ST PrivateRadians¥
(ST ApproximatePi (* gradians) / 200)
END;
END IF;
END

Definitignal Rules

1) ST_AQpproximatePi is the implementation-defined meta-variable representing pi.
Descripfion

1) The method ST_Gradians()thas no input parameters.

2) The pull-call method ST Gradians() returns the value of the ST_PrivateRadians attribute converted to
gradjans.

3) The method ST _Gradians(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION value gradians.
4) For the type preserving method ST_Gradians(DOUBLE PRECISION):

Casg:

a) If gradians is the null value, then an exception condition is raised: SQL/MM Spatial exception —
null argument.

b) If SELF is the null value, then return the null value.

c) Otherwise, return the value expression: SELF.ST_PrivateRadians((ST_ApproximatePi * gradians)
/200).
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11.1.10 ST_Add Method

Purpose

Add the value of an angle to the ST_Angle value.

Definition

CREATE METHOD ST Add
(anangle ST Angle)
RETURNS ST Angle

FOR ST Angle
BEGIN

ISO/IEC 13249-3:2003(E)

-- See Description

END

Dgscription

—

a) an ST_Angle value anangle.

N

anangle.ST_PrivateRadians.

The method ST_Add(ST_Angle) takes the following input parameters:

The null-call type preserving method ST_Add(ST_Angle) returns thevalue of SELF with the
SELF.ST_PrivateRadians attribute value set to its original value plas)the value of
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11.1.1

Purpose

Subtract the value of an angle from the ST_Angle value.

ST_Subtract Method

Definition

CREATE METHOD ST Subtract

(

anangle ST Angle)

RETURNS ST Angle
FOR ST Angle
REGIN

i

-- See Description

ND

Descripfion

1) The method ST_Subtract(ST_Angle) takes the following input parameters:

a) 4

2) The pull-call type preserving method ST_Subtract(ST_Angle) returns the value/of SELF with the
SELF.ST_PrivateRadians attribute value set to its original value minus the value of

anar

n ST_Angle value anangle.

gle.ST_PrivateRadians.
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11.1.12 ST_Multiply Method

Purpose

Multiply the ST_Angle value by a numeric value.

Definition

CREATE METHOD ST_Multiply
(afactor DOUBLE PRECISION)
RETURNS STiAngle

FOR ST Angle
BEGIN

ISO/IEC 13249-3:2003(E)

-- See Description

END

Dgscription

—

N

The method ST_Multiply(DOUBLE PRECISION) takes the following input parameéters:

a) a DOUBLE PRECISION value afactor.

The null-call type preserving method ST_Multiply(ST_Angle) returns thexalue of SELF with the
SELF.ST_PrivateRadians attribute value set to its original value maltiplied by afactor.
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11.1.13 ST_Divide Method

Purpose

Divide the ST_Angle value by a non-zero, numeric value.
Definition

CREATE METHOD ST Divide

(adivisor DOUBLE PRECISION)

RETURNS ST Angle

FOR ST Angle

REGCIN
IF adivisor = 0 THEN

SIGNAL SQLSTATE '2FF13'

SET MESSAGE TEXT = 'attempted division by zero';
END IF;

-- See Description

END
Descripfion
1) The mmethod ST_Divide(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION value adivisor.
2) For the null-call type preserving method ST_Divide(ST_Angle):
Case:

a) If adivisor is equal to 0 (zero), then an exception condition is raised: SQL/MM Spatial exception —
gttempted division by zero.

b) QOtherwise, return the value of SELF with the SEKF.ST_PrivateRadians attribute value set to its
griginal value divided by adivisor.
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11.1.14 ST_AsText Method

Purpose

Return the well-known text representation of an ST_Angle value.
Definition

CREATE METHOD ST AsText ()
RETURNS CHARACTER VARYING (ST MaxAngleAsText)
FOR ST Angle
BEGIN

-- See Description

END
Ddfinitional Rules

1) ST_MaxAngleAsText is the implementation-defined maximum cardinality of the-CHARACTER
VARYING used for the well-known text representation of an ST_Angle value.

Dgscription

—

The method ST_AsTexi() has no input parameters.

The null-call method ST_AsText() returns a CHARACTER VARYANG value containing the well-known
text representation of SELF. Values shall be produced in the BNF-for <angle text representatior>.

N
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11.1.15 ST_Angle Ordering Definition
Purpose

Define ordering for ST_Angle.

Definition

CREATE FUNCTION ST OrderingCompare
(anangle ST Angle,
anotherangle ST Angle)
RETURNS INTEGER
LANGUAGE SOT
PETERMINISTIC
ONTAINS SQL
RETURNS NULL ON NULL INPUT
TATIC DISPATCH
RETURN
CASE
WHEN anangle.ST PrivateRadians <
anotherangle.ST PrivateRadians THEN
-1
WHEN anangle.ST PrivateRadians >
anotherangle.ST PrivateRadians THEN

1
ELSE
0
END

CREATE ORDERING FOR ST_Angle
RDER FULL BY RELATIVE
WITH FUNCTION ST OrderingCompare (ST:\Angle, ST Angle)

Descripfion
1) The function ST_OrderingCompare(ST_Angle, ST_Angle) takes the following input parameters:
a) an ST_Angle value anangle,
b) an ST_Angle value anotherangle.
2) For the null-call function ST_OrderihgCompare(ST_Angle, ST_Angle):
Case:
a) If anangle.ST_PrivateRadians < anotherangle.ST_PrivateRadians, then return -1,
b) If anangle.ST_PrivateRadians > anotherangle.ST_PrivateRadians, then return 1 (one),
c) Otherwise, return-0 (zero).

3) Use the function,ST_OrderingCompare(ST_Angle, ST_Angle) to define ordering for the ST_Angle
type
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11.1.16 SQL Transform Functions

Purpose

Define SQL transform functions for the ST_Angle type.
Definition

CREATE TRANSFORM FOR ST Angle
ST WellKnownText
(TO SQL WITH METHOD ST Angle (CHARACTER VARYING (ST MaxAngleAsText)),
FROM SQL WITH METHOD ST_ASText())

ST WellKnownBinars

(TO SQL WITH METHOD ST Angle (DOUBLE PRECISION),
FROM SQL WITH METHOD ST Radians())

Ddfinitional Rules

1) ST_MaxAngleAsText is the implementation-defined maximum cardinality of the CHARACTER
VARYING used for the well-known text representation of an ST_Angle value.

Dgscription

1) Use the method ST_Angle(CHARACTER VARYING) and the method ST._AsText() to define thq
transform group ST_WellKnownText.

2) Use the method ST_Angle(DOUBLE PRECISION) and the method-ST_Radians() to define the
transform group ST_WellKnownBinary.
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11.2 ST_Direction Type and Routines

11.21  ST_Direction Type

Purpose

The ST_Direction type is used to express direction, either as an azimuth or bearing.
Definition

CREATE TYPE ST Direction
AS

faasl faal il A LIT M AITIT T
[ogmn T

ar
.
[¢)]

e Arrete—PEFATEE NG
INSTANTIABLE
NOT FINAL

ONSTRUCTOR METHOD ST Direction
(direction DOUBLE PRECISION)
RETURNS ST Direction
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

ONSTRUCTOR METHOD ST_Direction
(northsouth CHARACTER(1),
bearingangle ST Angle,
eastwest CHARACTER (1))
RETURNS ST_Direction
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC

CONTAINS SQL
RETURNS NULL ON NULL INPUT)

ONSTRUCTOR METHOD ST_Direction
(northsouth CHARACTER((1),
azimuthangle ST Angle)
RETURNS ST_Direction
SELF AS RESULT
LANGUAGE SQIf
DETERMINISTIC
CONTAINS \SQL

RETURNSLNULL ON NULL INPUT,

ONSTRUETOR METHOD ST_Direction
(fyompoint ST Point,
topoint ST Point)
RETURNS ST_Direction
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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CONSTRUCTOR METHOD STiDirection
(aline ST LineString)
RETURNS ST_Direction
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST_Direction
(awkt CHARACTER VARYING (ST MaxDirectionAsText))
RETURNS ST Direction

ISO/IEC 13249-3:2003(E)

SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

METHOD ST Radians ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST AngleNAzimuth ()
RETURNS ST_Angle
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST AngleNAzimuth
(nazimuthangle ST Angle)
RETURNS ST_Direction
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NUDIL/ INPUT,

METHOD ST_ASText()
RETURNS ~¢HARACTER VARYING (ST MaxDirectionAsText)
LANGUAGE SQL
DETERMINISTIC
EONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST RadianBearing
(mumdecdigits TNTEGER)

RETURNS CHARACTER VARYING (ST MaxDirectionString)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,
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METHOD ST DegreesBearing

(numdecdigits INTEGER)

RETURNS CHARACTER VARYING(Sf_MaXDirectionString)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

METHOD ST DMSBearing

(numdecdigits INTEGER)
RETURNS CHARACTER VARYING(Sf_MaXDirectionString)
LANGUAGE SOQOL

\

\

I\

I\

\

DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

[ETHOD ST RadianNAzimuth

(numdecdigits INTEGER)

RETURNS CHARACTER VARYING(SfiMaXDirectionString)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

[ETHOD ST DegreesNAzimuth

(numdecdigits INTEGER)

RETURNS CHARACTER VARYING(Sf_MaxDirectionString)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

[ETHOD ST DMSNAzimuth

(numdecdigits INTEGER)

RETURNS CHARACTER VARYING(SI_MaXDirectionString)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULINTINPUT,

[ETHOD ST RadianSAzimuth

(numdecdigits\\INTEGER)

RETURNS CHARACTER VARYING (ST MaxDirectionString)
LANGUAGE «SQT

DETERMENISTIC

CONTAENS SQL

RETURNS NULL ON NULL INPUT,

[ETHOD ST DegreesSAzimuth

(numdecdigit INTEGER)
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RETURNS CHARACTER VARYING (ST MaxDirectionString)
LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,
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METHOD STiDMSSAZimuth
(numdecdigits INTEGER)
RETURNS CHARACTER VARYING(Sf_MaxDirectionString)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST AddAngle
(anangle ST Angle)
RETURNS ST_Direction
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL
RETURNS NULL ON NULL INPUT,

METHOD ST SubtractAngle
(anangle ST Angle)
RETURNS ST Direction
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT

Ddfinitional Rules

1) ST_MaxDirectionString is the implementation-defined-.maximum cardinality of the CHARACTER
VARYING used for the character string representation of an ST_Direction value.

2) ST_MaxDirectionAsText is the implementation-defined maximum cardinality of the CHARACTER
VARYING used for the well-known text representation of an ST_Direction value.

3) The attribute ST_PrivateAngleNAzimuth is net for public use. There are no GRANT statements
granting EXECUTE privilege to the observer or mutator method for ST_PrivateAngleNAzimuth.

Déscription

1) The ST_Direction type provides for public use:

a) a constructor method, ST.-Direction(DOUBLE PRECISION),

b) a constructor method ST_Direction(CHARACTER, ST_Angle, CHARACTER),
c) a constructor method ST_Direction(CHARACTER, ST_Angle),
d) a constructor method ST_Direction(ST_Point, ST_Point),

e) a constructor method ST_Direction(ST_LineString),

f) a constructor method ST_Direction(CHARACTER VARYING),
g) aymethod ST_Radians(),

0 a method ST_AngleNAzimuth(),

i) a method ST_AngleNAzimuth(ST_Angle),

j) amethod ST_AsTex{(),

k) a method ST_RadianBearing(INTEGER),

I) a method ST_DegreesBearing(INTEGER),

)

)

)

m) a method ST_DMSBearing(INTEGER),
n) a method ST_RadianNAzimuth(INTEGER),
0) a method ST_DegreesNAzimuth(INTEGER),

© ISO/IEC 2003 - All rights reserved Angle and Direction Types 349


https://iecnorm.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

p) a method ST_DMSNAzimuth(INTEGER),

q) a method ST_RadianSAzimuth(INTEGER),

r) a method ST_DegreesSAzimuth(INTEGER),

s) a method ST_DMSSAzimuth(INTEGER),

t) a method ST_AddAngle(ST_Angle),

u) a method ST_SubtractAngle(ST_Angle),

v) an ordering function ST_OrderingCompare(ST_Direction, ST_Direction),

w) an SQL Transform group ST_WellKnownText,

x) gn SQL Transform group ST_WellKnownBinary.
2) The attribute ST_PrivateAngleNAzimuth contains the angle measured clockwise from True North,

3) The yalue of the angle in ST_PrivateAngleNAzimuth shall be greater than or equal to 0 (zefo)and
less than 360 degrees (or 2pi radians or 400 gradians). Methods mutating the value of af
ST_Direction (for example, ST_AddAngle) shall convert the resultant to be within thisrrange.
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11.2.2 ST_Direction Methods
Purpose

Return a specified ST_Direction value.
Definition

CREATE CONSTRUCTOR METHOD ST_Direction
(direction DOUBLE PRECISION)
RETURNS STiDirection
FOR ST Direction
RBRECTN

ISO/IEC 13249-3:2003(E)

-- See Description

END

CREATE CONSTRUCTOR METHOD ST Direction
(northsouth CHARACTER(1),
bearingangle ST Angle,
eastwest CHARACTER(1))

RETURNS ST Direction
FOR ST Direction
BEGIN

-- See Description

END

CREATE CONSTRUCTOR METHOD ST Direction
(northsouth CHARACTER (1),
azimuthangle ST Angle)

RETURNS ST Direction
FOR ST Direction
BEGIN

—-- See Description

END

CREATE CONSTRUCTOR \METHOD ST_Direction
(frompoint ST, Peint,
topoint ST Point)
RETURNS ST\Direction
FOR ST [Diwection
BEGIN
=~_check frompoint
IF frompoint.ST IsEmpty() = 1 THEN
SIGNAL SQLSTATE '2FF17'

END TF;

SET MESSAGE TEXT = 'empty point value';

IF frompoint.ST IsValid() = 0 THEN
SIGNAL SQLSTATE '2FF18'

SET MESSAGE TEXT = 'point value not well formed';

END IF;

-- check topoint
IF topoint.ST IsEmpty() = 1 THEN
SIGNAL SQLSTATE '2FF17'

SET MESSAGE TEXT = 'empty point value';

END IF;
IF topoint.ST IsValid() = 0 THEN
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SIGNAL SQLSTATE '2FF18'

SET MESSAGE TEXT = 'point value not well formed';
END IF;

—-- check if points are coincident

IF frompoint.ST Equals (topoint) = 1 THEN
-—- points are co-located so direction is not defined
SIGNAL SQLSTATE '2FF19'

SET MESSAGE TEXT = 'points are equal';
END IF;

—— See Description

END

CREATE CONSTRUCTOR METHOD ST Direction
aline ST LineString)
RETURNS ST_Direction
FOR ST Direction
BEGIN
-- check if aline is valid
IF aline.ST NumPoints() <> 2 THEN
-- not a line
SIGNAL SQLSTATE '2FF20'
SET MESSAGE TEXT = 'linestring is not a%dne';
ELSEIF aline.ST IsClosed() = 1 THEN
-- not a line
SIGNAL SQLSTATE '2FF21'°

SET MESSAGE TEXT = 'degenerate ¥ine has no direction';
END IF;

-- See Description

END

CREATE CONSTRUCTOR METHOD ST Diregétion

awkt CHARACTER VARYING (ST MaxDirectionAsText))
RETURNS ST_Direction

FOR ST Direction

BEGIN

-- See Description
END
Descripfion

1) The method ST\ Direction(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION value direction, measured in radians.
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2) For the null-call type preserving SQL-invoked constructor method ST_Direction(DOUBLE
PRECISION) returns:

Case:

a) If direction is less than 0 (zero) radians or direction is greater than or equal to (2*pi) radians, then
an exception condition is raised: SQL/MM Spatial exception — invalid argument.

b) Otherwise, return an ST_Direction value with the attribute ST_PrivateAngleNAzimuth set to NEW
ST_Angle(direction).

3) The method ST_Direction(CHARACTER, ST_Angle, CHARACTER) takes the following input
parameters:

a) a CHARACTER value northsouth,
b) an ST_Angle value bearingangle,
c) a CHARACTER value eastwest.

For the null-call type preserving SQL-invoked constructor method ST_Direction(CHARACTER,
ST_Angle, CHARACTER):

a) If northsouth is not 'N' (for North) or 'S' (for South), then an exception condition is raised: SQL/MM
Spatial exception — invalid argument.

N

b) If bearingangle.ST_Radians() is less than 0 (zero) radians or bearingangle.ST_Radians() is
greater than (pi/2) radians, then an exception condition is raiseéd:) SQL/MM Spatial exceptiof —
invalid argument.

c) If eastwest is not 'E' (for East) or 'W' (for West), then an exception condition is raised: SQL/MM
Spatial exception — invalid argument.

d) Otherwise, return an ST_Direction value with the(attribute ST_PrivateAngleNAzimuth set to|the
ST_Angle value which, when measured clockwise from True North, specifies a direction
equivalent to the bearing specified by northsouth, bearingangle, and eastwest.

5) The method ST_Direction(CHARACTER, ST~Angle) takes the following input parameters:
a) a CHARACTER value northsouth,
b) an ST_Angle value azimuthangle\

Let NS be the CHARACTER valtie-specified by northsouth.

For the null-call type preserving SQL-invoked constructor method ST_Direction(CHARACTER,
ST_Angle):

Case:

a) If NS is not 'N! (for North) or 'S’ (for South), then an exception condition is raised: SQL/MM Spatial
exception —invalid argument.

~N O

b) If azimuthangle.ST_Radians() is less than 0 (zero) radians or azimuthangle.ST_Radians() i$
greaterthan or equal to (2*pi) radians, then an exception condition is raised: SQL/MM Spatlal
exeception — invalid argument.

¢)“Otherwise, returns an ST_Direction value with:

o
wdoT.

i) If NS is equal to 'N', then the attribute ST_PrivateAngleNAzimuth set to azimuthangle.

ii) If NS is equal to 'S' and 0 (zero) <= azimuthangle.ST_Degrees() < 180, then the attribute
ST_PrivateAngleNAzimuth set to azimuthangle.ST_Add(NEW ST_Angle('D’,180)).

ii) Otherwise, the attribute ST_PrivateAngleNAzimuth set to azimuthangle.ST_Subtract(NEW
ST_Angle('D',180)).

8) The method ST_Direction(ST_Point, ST_Point) takes the following input parameters:
a) an ST_Point value frompoint,

b) an ST_Point value topoint.
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9) For the null-call type preserving SQL-invoked constructor method ST_Direction(ST_Point, ST_Point):
Case:

a) If frompoint is the empty set, then an exception condition is raised: SQL/MM Spatial exception —
empty point value.

b) If frompoint is not well formed, then an exception condition is raised: SQL/MM Spatial exception —
point value not well formed.

c) If topoint is the empty set, then an exception condition is raised: SQL/MM Spatial exception —
empty point value.

d) If topoint is not well formed, then an exception condition is raised: SQL/MM Spatial exception —
moint value not well formed.

e) If frompoint equals topoint, then an exception condition is raised: SQL/MM Spatial exception=-
points are equal.

f) Otherwise, return an ST_Direction value with:

i) the attribute ST_PrivateAngleNAzimuth set to the ST_Angle value which, when'measured
clockwise from True North, specifies the North azimuth direction from the frompoint to the
topoint.

10) The method ST_Direction(ST_LineString) takes the following input parametets:
a) an ST_LineString value aline.

11) Let A1 be the point value returned by aline.ST_StartPoint() and P2 be'the point value returned by
alingg ST_EndPoint().

12) For the null-call type preserving SQL-invoked constructor methed ST_Direction(ST_LineString):
Case:

a) If aline is not a line, then an exception condition is‘raised: SQL/MM Spatial exception — linestring
is not a line.

b) If aline is closed, then an exception condition is raised: SQL/MM Spatial exception — degenerate
line has no direction.

c) Otherwise, return an ST_Direction value with:

i) the attribute ST_PrivateAngleNAzimuth set to the ST_Angle value which, when measured
clockwise from True North, Specifies the North azimuth direction from P71 to P2.

13) The method ST_Direction(CHARACTER VARYING) takes the following input parameters:
a) 3 CHARACTER VARYING value awkt

14) The well-known text representation of an ST_Direction value is defined by the following BNF for
<dirdction text representation>:

<difection flext representation> ::=
DIRECTION <nazimuth text>

<nazimuth“ text> ::=
deft paren> N <radians> <right paren>

<radians> ::=
<number>

a) <direction text representation> is the well-known text representation for an ST_Direction value
that is produced by <nazimuth text>.

b) <nazimuth text> produces the ST_Direction value from <radians>.

c) Let RADIANS be the DOUBLE PRECISION value specified by <radians>. Then <radians>
produces an ST_Direction value as the result of the value expression: NEW ST_Direction('N',
NEW ST_Angle('R', RADIANS)).
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15) The parameter awkt is the well-known text representation of an ST_Direction value. If awkt is not
producible in the BNF for <direction text representation>, then it is implementation-defined whether or
not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-known text
representation.

16) The null-call type preserving SQL-invoked constructor method ST_Direction(CHARACTER
VARYING) returns an ST_Direction value represented by awkt.
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11.2.3 ST_Radians Method

Purpose

Observe the ST_Direction value as a DOUBLE PRECISION value in radians, representing clockwise
rotation from True North.

Definition
CREATE METHOD ST Radians ()

RETURNS DOUBLE PRECISION
FOR ST Direction

RETURN _SELE ST PrivateldnoleNAzimuth ST Radians ()
)

Descripfion
1) The method ST_Radians() has no input parameters.

2) The pull-call method ST_Radians() returns the value of the ST_PrivateRadians attribute of the value
of the ST_PrivateAngleNAzimuth attribute of the ST_Direction value..
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11.2.4 ST_AngleNAzimuth Methods

Purpose

Observe and mutate the North azimuth angle attribute of an ST_Direction value.
Definition

CREATE METHOD ST AngleNAzimuth ()
RETURNS ST Angle
FOR ST Direction
RETURN SELF.ST PrivateAngleNAzimuth

CREATE METHOD ST AngleNAzimuth
(nazimuthangle ST Angle)
RETURNS ST Direction
FOR ST Direction
BEGIN
IF nazimuthangle IS NULL THEN
SIGNAL SQLSTATE '2FF03'
SET MESSAGE TEXT = 'null argument';
ELSE
RETURN
CASE
WHEN SELF IS NULL THEN
NULL
ELSE
SELF.ST PrivateAngleNAzimuth (nazimuthangle)
END;
END IF;
END

Déscription
1) The method ST_AngleNAzimuth() has no input parameters.

2) The null-call method ST_AngleNAzimuth() returns the value of the ST_PrivateAngleNAzimuth
attribute.

3) The method ST_AngleNAzimuth(ST_Angle) takes the following input parameters:
a) an ST_Angle value nazimuthangle.

4) For the type preserving method ST_AngleNAzimuth(ST_Angle):

Case:

a) If nazimuthangte is the null value, then an exception condition is raised: SQL/MM Spatial
exception—.null argument.

b) If SELF-is the null value, then return the null value.

c) Ifnazimuthangle.ST_Radians() is less than 0 (zero) radians or nazimuthangle.ST_Radians() is
greater than or equal to (2*pi) radians , then an exception condition is raised: SQL/MM Spatiial
exception — invalid argument.

d) Otherwise, return the value expression: SELF.ST_PrivateAngleNAzimuth(nazimuthangle).
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11.2.5 ST_AsText Method

Purpose
Return the well-known text representation of an ST_Direction value.
Definition
CREATE METHOD ST AsText ()
RETURNS CHARACTER VARYING (ST MaxDirectionAsText)

FOR ST Direction
BEGIN

-- See Description

END

Definitignal Rules
1) ST_MaxDirectionAsText is the implementation-defined maximum cardinality of the CHARACTER
VARJING used for the well-known text representation of an ST_Direction value.

Descripfion
1) The method ST_AsText() has no input parameters.

2) The pull-call method ST_AsText() returns a CHARACTER VARYING value’containing the well-known
text fepresentation of SELF. Values shall be produced in the BNF faor <difection text representation>.
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11.2.6 ST_RadianBearing Method

Purpose

Observe the ST_Direction value as a bearing with its angle part expressed in radians.
Definition

CREATE METHOD ST RadianBearing
(numdecdigits INTEGER)
RETURNS CHARACTER VARYING (ST MaxDirectionString)
FOR ST Direction
RBRECTN

-- See Description

END

Dgscription
The method ST_RadianBearing(INTEGER) takes the following input parameters:

—

a) an INTEGER value numdecdigits.

If numdecdigits is less than 0 (zero) or numdecdigits is greater than ST-.MaxDirectionString minus 6,
then an exception condition is raised: SQL/MM Spatial exception - invalid argument.

Let NAZ be the ST_Angle value equal to SELF.ST_PrivateAngleNAzimuth.

N

B W

Case:
a) If 0 <= NAZ.ST_Degrees() <= 90, then:
i) Let NS be the CHARACTER value equal to:N",
ii) Let A be the ST_Angle value equal to NAZ, and
i) Let EW be the CHARACTER value<equal to 'E'.
b) If 90 < NAZ.ST_Degrees() <= 180, then:
i) Let NS be the CHARACTERvalue equal to 'S',
i) Let A be the ST_Angle value equal to NEW ST_Angle('D',180).ST_Subtract(NAZ), and
i) Let EW be the CHARACTER value equal to 'E'.
c) If 180 < NAZ.ST_Degrees() < 270, then:
i) Let NS be-the*CHARACTER value equal to 'S',
ii) Let A be the ST_Angle value equal to NAZ.ST_Subtract(NEW ST_Angle('D',180)), and
i) Let,EW be the CHARACTER value equal to 'W'.
d) If 270)<= NAZ.ST_Degrees() < 360, then:
i) Let NS be the CHARACTER value equal to 'N',
i) Let A be the ST Angle value equal to NEW ST Angle('D',360).ST Subtract(NAZ), and
ii) Let EW be the CHARACTER value equal to 'W'.

5) The null-call method ST_RadianBearing(INTEGER) returns the value of the ST_Direction as a
bearing measured in radians and expressed as a character string concatenated from:

a) the NS CHARACTER value,
b) a space CHARACTER value,

c) the A.ST_Radians() DOUBLE PRECISION value rounded or truncated to the number of decimal
places indicated by numdecdigits and then expressed as a CHARACTER VARYING value. The
choice of whether to truncate or round is implementation-defined.
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d) a space CHARACTER value,
e) the EW CHARACTER value.

6) The maximum measure value of numdecdigits is implementation-defined.
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11.2.7 ST_DegreesBearing Method

Purpose

Observe the ST_Direction value as a bearing with its angle part expressed in decimal degrees.
Definition
CREATE METHOD ST DegreesBearing
(numdecdigits INTEGER)

RETURNS CHARACTER VARYING (ST MaxDirectionString)

FOR ST Direction
RBRECTN

-- See Description

END

Dgscription
The method ST_DegreesBearing(INTEGER) takes the following input parameéters:

—

a) an INTEGER value numdecdigits.

If numdecdigits is less than 0 (zero) or numdecdigits is greater than ST-.MaxDirectionString minus 7,
then an exception condition is raised: SQL/MM Spatial exception - invalid argument.

Let NAZ be the ST_Angle value equal to SELF.ST_PrivateAngleNAzimuth.

N

B W

Case:
a) If 0 <= NAZ.ST_Degrees() <= 90, then:
i) Let NS be the CHARACTER value equal to~N",
ii) Let A be the ST_Angle value equal to NAZ, and
i) Let EW be the CHARACTER value<equal to 'E'.
b) If 90 < NAZ.ST_Degrees() <= 180, then:
i) Let NS be the CHARACTERvalue equal to 'S',
i) Let A be the ST_Angle value equal to NEW ST_Angle('D',180).ST_Subtract(NAZ), and
i) Let EW be the CHARACTER value equal to 'E'.
c) If 180 < NAZ.ST_Degrees() < 270, then:
i) Let NS be-the*CHARACTER value equal to 'S',
ii) Let A be the ST_Angle value equal to NAZ.ST_Subtract(NEW ST_Angle('D',180)), and
i) Let,EW be the CHARACTER value equal to 'W'.
d) If 270)<= NAZ.ST_Degrees() < 360, then:
i) Let NS be the CHARACTER value equal to 'N',
i) Let A be the ST Angle value equal to NEW ST Angle('D',360).ST Subtract(NAZ), and
ii) Let EW be the CHARACTER value equal to 'W'.

5) The null-call method ST_DegreesBearing(INTEGER) returns the value of the ST_Direction as a
bearing measured in degrees and expressed as a character string concatenated from:

a) the NS CHARACTER value,
b) a space CHARACTER value,

c) the A.ST_Degrees() DOUBLE PRECISION value rounded or truncated to the number of decimal
places indicated by numdecdigits and then expressed as a CHARACTER VARYING value. The
choice of whether to truncate or round is implementation-defined.
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