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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that a

re

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 SO —and—EC—techmicat—committees—cottaborate—mfretds—of —mutuat—mterest—Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also

take part in the work. In the field of information technology, ISO and IEC have established“a“jo
technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/AEC Directivg
Part 2.

The main task of technical committees is to prepare International Standards. Draft Internatiorn

Standards adopted by the technical committees are circulated to the mi€mber bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodigs

casting a vote.
Attention is drawn to the possibility that some of the elements of-this document may be the subje
of patent rights. ISO and IEC shall not be held responsibléyfor identifying any or all such pate
rights.

ISO/IEC 13249-3 was prepared by Joint Technical Committee ISO/IEC/JTC 1, Informati
technology, Subcommittee SC 32, Data managemérit services.

This second edition cancels and replaces thefirst edition (ISO/IEC 13249-3:1999), which has be
technically revised.

ISO/IEC 13249 consists of the following parts, under the general title Information technology
Database languages — SQL multimédia and application packages:

— Part 1: Framework
— Part 2: Full-Text
— Part 3: Spatiat

— Part 55Still image

— Part 6: Data mining
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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

~—

N
N
~

13)
14)
15)
16)
17)

18)

19)

20)

21)

Clause 1, "Scope”, specifies the scope of this part of ISO/IEC 13249.

Clause 2, "Normative references", identifies additional standards that, through reference in this part of
ISO/IEC 13249, constitute provisions of this part of ISO/IEC 13249.

Clause 3, "Definitions, notations, and conventions", defines the notations and conventions used.in
this part of ISO/IEC 13249.

Clause 4, "Concepts", presents concepts used in the definition of this part of ISO/IEC 13249.
Clause 5, "Geometry Types", defines the geometry supertype.

Clause 6, "Point Types", defines primitive 0-dimensional geometry types.

Clause 7, "Curve Types", defines primitive 1-dimensional geometry types.

Clause 8, "Surface Types", defines primitive 2-dimensional geometry types.

Clause 9, "Geometry Collection Types", defines the geometry collection types.

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

Clause 11, "Angle and Direction Types", defines the angles‘and direction types.

Clause 12, "Support Routines", defines supporting functions and procedures used by this part of
ISO/IEC 13249.

Clause 13, "SQL/MM Spatial Information Schema™ defines the SQL/MM Spatial Information Schema.
Clause 14, "SQL/MM Spatial Definition Schema" defines the SQL/MM Spatial Definition Schema.
Clause 15, "Status Codes", defines the SQLSTATE codes used in this part of ISO/IEC 13249.
Clause 16, "Conformance", defines the criteria for conformance to this part of ISO/IEC 13249.

Annex A, "Implementation-defined elements”, is an informative Annex. It lists those features for which
the body 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.

Annex B, "Implementation-dependent elements", is an informative Annex. It lists those features for
which the body.of\this part of ISO/IEC 13249 states explicitly that the meaning or effect on the
database is implementation-dependent.

Annex C¢“Incompatibilities with ISO/IEC 13249-3:1999”, is an informative Annex. It lists
incompatibilities with the previous version of this part of ISO/IEC 13249-3.

Anfiex D, "Geometry Type Hierarchy", is an informative Annex. It visually describes the inheritance
refationship between user-defined types in this part of ISO/IEC 13249.

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 Scope
This part of ISO/IEC 13249:
a) introduces the Spatial part of ISO/IEC 13249,
b) gives the references necessary for this part of ISO/IEC 13249,
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 suehas geometry, location, and topology.

— A spatial user-defined type does not redefine the databasedlanguage SQL directly or in combination
with another spatial data type.

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

Application areas addressed by implementations:ef this part of ISO/IEC 13249 include, but are not
restricted to, automated mapping, desktop mapping, facilities management, geoengineering, graphics,
multimedia, and resource management applications.

© ISO/IEC 2003 - All rights reserved Scope 1


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

ISO/IEC 13249-3:2003(E)

Blank page

© ISO/IEC 2003 - All rights reserved



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

ISO/IEC 13249-3:2003(E)

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
ISO/IEC 13249-1:2002, Information technology — Database languages — SQL multimedia and
application packages — Part 1: Framework

2.2 ISO standards

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

2.3 IEC standards

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

2.4 Other international standards

Open GIS Consortium, Inc., OpenGIS® Geography Markup\Language (GML), Revision 2.0, 2001-02-20
http://www.opengis.net/gml/01-029/GML2.html

The W3C Consortium, Extensible Markup Languagé\(XML) Version 1.0 (second edition), 2000-10-02.
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.

312 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-dimensional geometry
a geometry with a geometric dimension of 1 (one)

3.1.23
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 degrees, in degrees, minutes, and seconds, in
radians, or in gradians

3.1.2.5

azimuth
a representation of a geographic heading that.is'given by a rotation measured clockwise either from Trug
North (North azimuth) or True South (South azimuth), having a value greater than or equal to 0 (zero) an
less than 360 degrees (or 2pi radians, or 400 gradians).

3.1.2.6

bearing

a representation of a geographic heading that is given by a rotation measured from True North or True
South towards East or West., Avbearing 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 East'orWest. For example, a direction of Northeast is defined as the bearing N 45 [
where 45 is in degrees: A bearing of S 30 E is 30 degrees measured counterclockwise from due South
and is equivalent toa;North azimuth of 150 degrees.

3.1.27
boundary of,a.curve
the empty:sét if the curve is closed, otherwise the set containing the start and end points of the curve

3.1.2.8
boundary of a point
the empty set

[o}

3-4-2-9
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
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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

a urjit of measurement for angles such that there are 360 degrees in a circle

3.1.p.15
deglees, minutes, and seconds representation (of an angle)

y of documenting the value of an angle comprised of a whole number of degrees, a whole number of
minptes (between 0 and 59), and a decimal number of seconds (greater than or equal to_zero and less
thar 60), e.g., 180 00 00.0 for an angle of pi radians. For angles less than zero, only«{the’degrees part is
negptive, however the positive minutes and seconds values are interpreted as incréasing the negative-
nes$ of the angle. An angle of —180 30 00.0 is less than —pi radians

3.1.2.16
dimension
geometric dimension

3.1.p.17

direction

the position of one place relative to another without reference o the distance between them and usually
indig¢ated as an angular distance, measured in degrees of afc; usually from the direction of True North or
South

3.1.p.18

distance between two geometries

the minimum of the distances between all pairs 6Epoints composed of one point from each of the two
geometries

let g; and g, be two geometries,
dist(gs, g2) = Min ({ distance betweenpandq|peg/Anqeg-})

3.1.p.19
distance between two points
the minimum of the lengths of\all curves connecting two points

3.1.2.20
geometry
the shape and geographic location of a feature

3.1.p.21
GML
Gedgraphy,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 Iinquring that is closed and Qimlnlp

3.1.2.27
linestring
a curve with linear interpolation between control points

3.1.2.28
minute
a unit of measurement for angles such that there are 60 minutes in a degree

3.1.2.29
mod 2 union rule
only elements that occur an odd number of times in a multiset are in the result\set

NOTE 1 For example, by applying the mod 2 union rule to the multiset: A = { 105,20, 20, 30, 30, 30, 40, 40, 40, 40},
the result is the set: R ={ 10, 30 }. In this example, R contains element 10 and, 30.because these elements occur
an odd number of times in A. Element 20 and 40 are not in R because they accur an even number of times in A.

3.1.2.30
non-closed curve
a curve such that its start point is not equal to its end point

3.1.2.31
North azimuth
an azimuthal heading whose rotation is measured clockwise from True North

3.1.2.32
pi

a real number mathematical constant that«epresents the circumference of a circle with unit diameter. Th(s
number is transcendental and cannot be-represented exactly in any algebraic form, so the precision is
implementation-defined

3.1.2.33
polygon
a surface that uses linear rings to define its boundary

3.1.2.34
point set
the representation‘of‘a geometry as a finite set or infinite set of points

NOTE 2 Mathematical set intersection (M), set union (U) and set difference (—) operation work on point sets.

3.1.2.35
radians
a unit'of measurement for angles such that there are 2pi radians in a circle

3.12.36
|_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
second
a unit of measurement for angles such that there are 60 seconds in a minute
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3.1.2.39
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 If the point sets of two geometry values are equal, then the geometries are spatially equal. Two point
sets, aand b, are equal if: (a—b) U (b—a) = .

NOT

.43
p South
a ggographic reference direction towards the Earth's geographic South pole

3.1.p44
unif of measure
defiped quantity in which dimensioned parameters are expressed

3.1.p.45

XML element

an ¢lement as defined by Extensible Markup Language (XML) Version 1.0 (second edition)
31.8 Terms and definitions taken from ISO/IEC“9075 (all parts)

Thig part of ISO/IEC 13249 makes use of the following terms defined in ISO/IEC 9075 (all parts):
a) immediately contained

b) maximal supertype

c) subtype 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

g

coordinate

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

ook

&) proiectad-e dinata-cyste
§Projectea-cooranate-System
se

h

ml-major axis

)

)

)

)

f) prime meridian, zero meridian
)

)

i) semi-minor axis
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3.2 Notations

3.21 Notations provided in ISO/IEC
The notations used in this part of ISO/IEC

13249-1:2002
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
names:

'ST_' for user-defined type, attribute and SQL-invoked routine

Thig part of ISO/IEC 13249 uses the prefix 'ST_Private' for names of certain attributes. The use of
'ST |Private’ indicates that the attribute is not for public use.

Thig 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 andonly if

= Implies

v for all
{x]..2} set of all x such that ...

A And

v Or

- Not

3.3 Conventions

The|conventions\Used in this part of ISO/IEC 13249 are defined in ISO/IEC 13249-1:2002.
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https://standardsiso.com/api/?name=13c096388ce24efc0e10514b5edb1d73

ISO/IEC 13249-3:2003(E)

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 for these types.

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

Any geometry type can be used as the type for a column. Declaring a column to be of @particular type
implies that any value of the type or of any of its subtypes can be stored in the column:

411 ST_Geometry

The ST_Geometry type is the maximal supertype of the geometry type hiérarchy. The ST_Geometry typ
is not instantiable. The instantiable subtypes of the ST_Geometry type are 0-dimensional geometry, 1-
dimensional geometry, and 2-dimensional geometry types that exist i two-dimensional coordinate spacg
(R?).
NOTE 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.

[

All instantiable types are defined so that all values are topologically closed (all ST_Geometry values
include their boundary).

All locations in a geometry value are in the same_spatial reference system.

In all routines, the geometric calculations are.done in the spatial reference system of the first
ST_Geometry value in the parameter list._If\a routine returns an ST_Geometry value, then that value is in
the spatial reference system of the first ST~Geometry value in the parameter list. Similarly, if the routine|
returns a measurement value such as(ength or area, then those values are returned in the spatial
reference system of the first ST_Geaometry value in the parameter list.

An implementation may defineyadditional subtypes in the hierarchy that are outside the scope of this part
of ISO/IEC 13249. An implementation shall preserve the subtype relationships between geometry types
Given two types A and B-where B is an immediate subtype of A, an implementation may introduce
another type T between types A and B.

4.1.1.1 Methods oh'ST_Geometry

1) ST_Dimension: returns the dimension of an ST_Geometry value. The dimension of an ST_Geometry
value is(less than or equal to the coordinate dimension.

2) ST,CgoordDim: 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 the
ST _Geometry value.

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.

IVven two geometries a and b, S 1_Intersection 1s defined as.
a.ST_lIntersection(b) < Closure(a n b)

14) [ST_Union: returns the ST_Geometry value that represents the point set union of two ST_Geometry
values.

Given two geometries a and b, ST_Union is defined as:
a.ST_Union(b) < Closure(a U b)

15) [ST_Difference: returns the ST_Geometry value that represents the point set difference of two
ST_Geometry values.

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

16) [ST_SymbDifference: returns the ST_Geometry value that represents thie point set symmetric
difference of two ST_Geometry values.

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

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

17) [ST_Distance: returns the distance between two geoemetries.

) IST_WKTToSQL: returns the ST_Geometry valug for the specified well-known text representation.

) IST_AsText: returns the well-known text representation for the specified ST_Geometry value.

20) [ST_WKBToSQL: returns the ST_Geometry value for the specified well-known binary representation.
) IST_AsBinary: returns the well-known-binary representation for the specified ST_Geometry value.

) ST_GMLToSQL: returns the ST.-Geometry value for the specified GML representation.

23) [ST_AsGML: returns the GMLrepresentation for the specified ST_Geometry value.

4.1.11.2 Functions on ST _Geometry

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

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

3) IST_GeemFromGML: transforms a CHARACTER LARGE OBJECT containing a GML representation
to.anST_Geometry value.

4.1.13OrderingonST—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.
6) Cast from an empty set of type ST_Geometry to an ST_Polygon value.
7) Cast from an empty set of type ST_Geometry to an ST_GeomCollection value.
8) Cast from an empty set of type ST_Geometry to an ST_MultiPoint value.
9) Cast from an empty set of type ST_Geometry to an ST_MuitiCurve value.
10) Cast from an empty set of type ST_Geometry to an ST_MultiLineString value(
11) Cast from an empty set of type ST_Geometry to an ST_MultiSurface valué.
12) Cast from an empty set of type ST_Geometry to an ST_MultiPolygon-value.

41.2 Spatial Relationships using ST_Geometry

The spatial relationships are methods that are used to test for the~éxistence of a specified topological
spatial 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, boundaries an
exteriors of the two ST_Geometry values and to classify therelationship between the two ST_Geometry
values based on the entries in the resulting intersectionomatrix.

j®N

The concepts of interior, boundary and exterior are well defined in general topology. These concepts ca
be applied in defining spatial relationships between"2-dimensional geometry values in two-dimensional
coordinate space (R?). In order to apply the concepts of interior, boundary and exterior to 0-dimensional
geometry and 1-dimensional geometry values in R?, a combinatorial topology approach is applied. This
approach is based on the accepted definitions of the boundaries, interiors and exteriors for simplicial
complexes and yields the following results.

=

The boundary of an ST_Geometrywalue is a set of ST_Geometry values of the next lower dimension.
The boundary of an ST_Point value or an ST_MultiPoint value is the empty set. The boundary of a non-
closed ST_Curve consists pf the start and end ST_Point values; the boundary of a closed ST_Curve
value is the empty set. TFhe-boundary of an ST_MultiCurve consists of those ST_Point values that are in
the boundaries of an odd*number of its element ST_Curve values. The boundary of an ST_Polygon
value consists of its-set/of linear rings. The boundary of an ST_MultiPolygon value consists of the set of
linear rings of its.ST—Polygon values. The boundary of an arbitrary collection of geometries whose
interiors are disjoint consists of geometries drawn from the boundaries of the element geometries by
application gfithé mod 2 union rule.

The domain of ST_Geometry values considered consists of those values that are topologically closed.
The interior of an ST_Geometry value consists of those points that are left when the boundary points 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)). (Interior(a) N Boundary(b)). (Interior(a) m Exterior(b)).
ST_Dimension() ST_Dimension() ST_Dimension()

Boundary | (Boundary(a) n Interior(b)). (Boundary(a) ~ Boundary(b)). (Boundary(a) n Exterior(b)).

Exterior (Exterior(a) N Interior(b)). (Exterior(a) n Boundary(b)). (Exterior(a) n Exterior(b)).

ST_Dimension() ST_Dimension() ST_Dimension()

[al o

ST . + L) T . H L) T . H L)
T __NTTCTTIONIVTI ) T __NTTCTIOIUTI ) T __NTICTIOIUTI )

For topologically closed input geometries computing the dimension of the intersection of the interior,
bouhdary and exterior sets does not have as a prerequisite the explicit computation and representation”of

theg
the
(wh

In m
two
ST |
conj
dray

A sj
mat
rela
repr

The|
valu
inte

Cas

The)
DE-]
defi

41.

The|
test
and
rela

e sets. For example, to compute if the interiors of two ST_Polygon values intersect and to asceftain
Himension of this intersection, it is not necessary to explicitly represent the interior of the two_polygons
ch are topologically open sets) as separate ST_Geometry values.

ost cases the dimension of the intersection value at a cell is highly constrained given the type of the
ST_Geometry values. For example, in the case of comparing an ST_LineString valge,with an
Polygon: the only possible values for the Interior-Interior cell are drawn from { -1, 4.4,”In the case of
paring an ST_Polygon with an ST_Polygon, the only possible values for the Interior-Interior cell are
vn from { -1, 2 }. In such cases, no work beyond detecting the intersection is-required.

atial relationship predicate can be formulated on ST_Geometry values that takes as input a pattern
[ix representing the set of acceptable values for the DE-9IM for the two geometries. If the spatial
ionship between the two ST_Geometry values corresponds to one-ofithe acceptable values as
esented by the pattern matrix, then the predicate returns 1 (one)/)Otherwise, 0 (zero).

pattern matrix consists of a set of 9 pattern-values, one for each cell in the matrix. Let p be a pattern
e. The possible values of pare {T, F, 0, 1, 2, * } and their meanings for any cell where x is the
section set for the cell are:

e
a) if p=T, then x.ST_Dimension() € {0, 1, 2 },\ie. x zJ

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_Dimensioen() = 2

f) if p =7, then x.ST_Dimension() € {-1, 0, 1, 2 }, i.e. any value

pattern matrix can be represented as a <character string literal> with cardinality 9 representing the
DIM in row major order.)See Subclause 5.2, "<token> and <separator>" in ISO/IEC 9075-2 for the
hition of <charactef-string literal>.

P.2 Common-Spatial Relationships based on the DE-9IM

ST_Relate'method based on the pattern matrix enables a large number of spatial relationships to be
bd and fine-tuned to the particular relationship being tested. However it is a low level building block
does not have a corresponding natural language equivalent. For this reason, commonly used spatial
ionships have been specified: ST_Disjoint, ST_Intersects, ST_Touches, ST_Crosses, ST_Within,

ST IContainsand ST ﬁ\/arl:\pe These ep:\fi:\l rnl:\ﬁnnehipc have the 'Fr\lln\nling prnpnr‘fine'

1)
2)
3)
4)

14

They are mutually exclusive.
They provide a complete covering of all topological cases.
They apply to spatial relationships between two geometries of either the same or different dimension.

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

(2 hy . (h 2\ =
7 \

:':1.ST_SymDiffereélce(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_Gepmétry value.
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-is defined as:
a.ST_Intersects(b) <
Case a.ST_Disjoint(b) when 0 then-1 when 1 then 0 else NULL end
5) ST_Touches: tests if an ST_Geometry value spatially touches another ST_Geometry value.
Given two geometries a and by.ST_Touches is defined as:
Case:

a) If a.ST_Dimension()*= 0 (zero) and b.ST_Dimension() = 0 (zero), then the null value
b) Otherwise, alST ' Touches(b) < (Interior(a) N Interior(b) = D) A (@ N b) = T
Expressed in-ferms of the DE-9IM:
Case:

a) If @.ST_Dimension() = 0 (zero) and b.ST_Dimension() = 0 (zero), then the null value
b)Otherwise:

a.ST_Touches(b) <

(Interior(a) N Interior(b) = &) A
((Boundary(a) n Interior(b) = &) v
(Interior(a) » Boundary(b) # &) v

(Boundary(a) mn Boundary(b) # J)) <
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)

~
~

©
-~

16

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(anb=a)A(@an b =Db)

Expressed in terms of the DE-9IM:
Case:
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), theh:

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

ST_Within: tests if an ST_Geometry value is spatially within another ST_Geometry value.
Given two geometries a and b, ST_Within is defined as;

a.ST_Within(b) < (a n b = a) A (Interior(a) m Exterior(b) = &)
Expressed in terms of the DE-9IM:

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

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

ST_Contains: tests if an ST. Geometry value spatially contains another ST_Geometry value.
Given two geometries g-and’™b, ST_Contains is defined as:
a.ST_Contains(b)<> b.ST_Within(a)

ST_Overlaps: teSts if an ST_Geometry value spatially overlaps another ST_Geometry value.
Given two geometries a and b, ST_Overlaps is defined as:
Case:
a)Af (@-ST_Dimension() = 0 (zero) and b.ST_Dimension() = 0 (zero)) or
(a.ST Dimension() =1 (one)and b.ST_| Dimensio () =1 (one)) or
(a ST DIIIIUI IOI\JI I\, — 2 a d b ST DIIIIUI IQIUII\} — L), h n

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) # &) <

a.ST_Relate(b, 'T*T***T**')
b) If a.ST_Dimension() = 1 (one) and b.ST_Dimension() = 1 (one), then:

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

413 ST_Point

The ST_Point type is a subtype of ST_Geometry. The ST_Point type is.ifistantiable. An ST_Point value
is a 0-dimensional geometry and represents a single location in two-difnensional coordinate space (R?).
An ST_Point has an x coordinate value and a y coordinate value. The.boundary of an ST_Point value is
the empty set. ST_Point values are simple.

4.1.3.1 Methods on ST_Point
1) ST_Point: returns an ST_Point value constructed from.gither:
a) the well-known text representation or the well-khown binary representation of an ST_Point value]
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 cogrdinate value of an ST_Point value.
6) ST_ExplicitPoint: returns the coordinate values as a DOUBLE PRECISION ARRAY value.
4.1.3.2 Functions on ST_Point

1) ST_PointFromText: returnssan ST_Point value, which is transformed from a CHARACTER LARGE
OBJECT that represents\the well-known text representation of an ST_Point.

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

3) ST_PointFramGML: transforms a CHARACTER LARGE OBJECT containing a GML representation
to an ST_®Poaint value.
41.4 ST_Curve

The ST Curve type is a subtype of ST_Geometry. The ST_ Curve type is not instantiable. An ST_Curv
value is a 1-dimensional geometry usually stored as a sequence of points. The subtype of ST_Curve
specifies the form of the interpolation between points.

N4

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.

The|ST_LineString type is a subtype of ST_Curve. The ST_LineString type is instantiable. An
ST_|LineString value has linear interpolation between ST_Point values. Each consecutive pair of
ST_|[Point values defines a line segment. A line is an ST_LineString value with exactly two points.."A
linear ring is an ST_LineString value that is both closed and simple.

4.1.5.1 Methods 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
value;
b) the specified ST_Point values.
2) [ST_Points: observes and mutates the ST_Point collection in the ST~ LineString value.
3) IST_NumPoints: returns the cardinality of the ST_Point collectionin the ST_LineString value.
4) IST_PointN: returns the specified element in the ST_Point cellection in the ST_LineString value.

4.1.5.2 Functions on ST_LineString
)

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

ST_LineFromWKB: returns an ST_LineString-value, which is transformed from a BINARY LARGE
OBJECT that represents the well-known binary representation of an ST_LineString.

3) IST_LineFromGML: transforms a CHARACTER LARGE OBJECT containing a GML representation to
an ST_LineString value.

N
-

41.6 ST_CircularString

The|ST_CircularString type is a subtype of ST_Curve. The ST_CircularString type is instantiable. An
ST_|CircularString value has circular interpolation between ST_Point values. This subtype of ST_Curve
consists of one or more circular arc segments connected end to end. The first three points define the first
segment. The first poibtis the start point of the arc. The second point is any intermediate point on the
arc pther than the start or end point. The third point is the end point of the arc. Subsequent segments
are fefined 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 pointstare coincident, then the intermediate point shall be the midpoint of the segment.

Let CHORD1 be the line connecting the start point of a circular arc segment and the intermediate point on
the ségment. Let CHORD?2 be the line connecting the intermediate point with the end point of this arc

segment.  The center or the CIrcular arc segment IS Tocated at the Itersection o1 the perpenaicular

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:

| I . I Lt bi ion of

ST_CircularString value;
b) the specified ST_Point values.
2) ST_Points: observes and mutates the ST_Point collection in the ST_CircularString value.
3) ST_NumPoints: returns the cardinality of the ST_Point collection in the ST_CircularString value.
4) ST_PointN: returns the specified element in the ST_Point collection in the ST_CirculafString value.

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

4.1.6.2 Functions on ST_CircularString

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

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

The ST_CompoundCurve type is a subtype of ST_Curve. The ST_CompoundCurve type is instantiable.
The general notion of a compound curve is a sequenee of contiguous curves such that adjacent curves
are joined at their end points. The end point of each curve shall be equal to the start point of the next
curve in the list.

4.1.7.1 Methods on ST_CompoundCurve
1) ST_CompoundCurve: returns an 8T> CompoundCurve value constructed from either:

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

b) the specified ST_Cuive values.
2) ST_Curves: observes-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 value|

4) ST_CurveN: returns the specified element in the ST_Curve collection in the ST_CompoundCurve
value.

4.1.7.2 Functions on ST_CompoundCurve

1).ST_CompoundFromTxt: returns an ST_CompoundCurve value, which is transformed from a
CHARACTER LARGE OBJECT that represents the well-known text representation of an
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.B.1 Methods on ST_Surface
1) [ST_Area: returns the area of an ST_Surface value.

) [ST_Perimeter: 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_Surfacevalue.
)

ST_PointOnSurface: returns the ST_Point value that is guaranteed to be on the ST_Surface value.

41.9 ST_CurvePolygon

The|ST_CurvePolygon 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
boupdaries. Each interior boundary defines a hole in the ST_CurvePolygon value.

ST_|CurvePolygon values are topologically closed. The boundary of an §T_CurvePolygon consists of an
extdrior ring and zero or more interior rings. No two rings in the boundary cross. The rings in the
boupdary of an ST_CurvePolygon value may intersect at a point but'enly as a tangent. An
ST_|CurvePolygon shall not have cut lines, spikes or punctures. The interior of every ST_CurvePolygon
is alconnected point set. The exterior of an ST_CurvePolygon with one or more holes is not connected.
Each hole defines a disconnected component of the exteriqr-

ST_|CurvePolygon values are simple.
4.1.9.1 Methods on ST_CurvePolygon
1

~

ST_CurvePolygon: returns an ST_CurvePolygon value constructed from either:

a) the well-known text representation.orthe well-known binary representation of an
ST_CurvePolygon value;

b) the specified ST_Curve values.

n

ST_ExteriorRing: observes andymutates the exterior ring of an ST_CurvePolygon value.

w
=

ST_InteriorRings: observes-and mutates the collection of interior rings of an ST_CurvePolygon value.

K>

ST_NuminteriorRing:{returns the cardinality of the collection of interior rings of an ST_CurvePolygon
value.

(%)}
~

ST _InteriorRingNyreturns the specified element in the collection of interior rings of an
ST_CurvePaélygon value.

6) [ST_CurvePolyToPoly: returns an ST_Polygon value approximating the ST_CurvePolygon value.
4.1.p.2 Functions on ST_CurvePolygon

1) SIZCPolyFromText: returns an ST CurvePolygon value, which is transformed from a CHARACTER

LARGE OBJECT that represents the well-known text representation of an ST_CurvePolygon.

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.

20 Concepts © ISO/IEC 2003 - All rights reserved


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

ISO/IEC 13249-3:2003(E)

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

OBJEC T that represents the well-known text representation or an S1_Folygon.

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

3) ST_PolyFromGML: transforms a CHARACTER LARGE OBJECT containing a GML representation tp
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 ST .GeomCollection type is
instantiable. An ST_GeomCollection is a collection of zero or mere&.ST_Geometry values.

All the elements in an ST_GeomCollection are in the same spatial reference system. This is also the
spatial 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 @n 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 valug.

3) ST_NumGeometries:-returns the cardinality of the ST_Geometry collection in the ST_GeomCollectign
value.

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

4.1.11.2 Functions on ST_GeomCollection

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

27 ST_GeomCoitFromvvk ST C . f '
LARGE OBJECT that represents the well- known b|nary representatlon of an ST GeomCoIIectlon

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;

b) the specified ST_Point values.
4.1.112.2 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.

2) [ST_MPointFromWKB: returns an ST_MultiPoint value, which is transformed from a BINARY LARGE
OBJECT that represents the well-known binary representation of an ST_MultiPaint,

3) [ST_MPointFromGML.: transforms a CHARACTER LARGE OBJECT containing.a GML representation
to an ST_MultiPoint value.
41.13 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 collegtion. The elements of an

any two elements occur at points that are on the boundarjes-of both elements. The boundary of an
ST_|[MultiCurve is obtained by applying the mod 2 union-rille: 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.

An $T_MultiCurve value is closed if all of its elements are closed. The boundary of a closed
ST_|MultiCurve is the empty set. An ST_MultiCurve value is defined to be topologically closed.

4.1.13.1 Methods on ST_MultiCurve
1) [ST_MultiCurve: returns an ST_MultiCurve value constructed from either:

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

b) the specified ST_Curve values.

2) IST_IsClosed: tests.if,an ST_MultiCurve value is closed.

3) IST_Length: returns the length of an ST_MultiCurve value.
4.1.113.2 Functions on ST_MultiCurve

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

2) K )
LARGE OBJECT that represents the weII known b|nary representat|on of an ST Multhurve

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 OBJECUT that represents the well-known text representation or an S1_MultiLinestring.

2) ST_MLineFromWKB: returns an ST_MultiLineString value, which is transformed from a BINARY:
LARGE OBJECT that 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.
41.15 ST_MultiSurface

The ST_MultiSurface type is a subtype of ST_GeomCollection. The ST_MultiSurface type may be
instantiable. An ST_MultiSurface is a 2-dimensional geometry collection. The\glements of an
ST_MultiSurface value are restricted to ST_Surface values. The interiors of any two ST_Surface values
in an 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_MultiSurfade
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.

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

5) ST_PointOnSurface: returns the/ST_Point value that is guaranteed to be on the ST_MultiSurface
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

The ST _MultiPolygon type is a subtype of ST_MultiSurface. The ST_MultiPolygon type is instantiable.
The'elements of an ST_MultiPolygon value are restricted to ST_Polygon values. The interiors of distinct
elements of an ST_MultiPolygon do not intersect. The interiors of two ST_Polygon values that are

efements of an ST_MuftiPolygon shaftnotintersect.— The boundaries of any two ST_Potygon 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

~

I_VIUIUFOlygon. returns an S 1_IVIUItIFolygon value constructed rrom efner.

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

b) the specified ST_Polygon values.
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_MultiPolygon.

ST_MPolyFromWKB: returns an ST_MultiPolygon value, which is transformed frema BINARY
LARGE OBJECT that represents the well-known binary representation of an $T\ MultiPolygon.

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

N
-

4) IST_BdMPolyFromText: returns an ST_MultiPolygon value, which js-built from a well-known text
representation of an ST_MultiLineString.

5) IST_BdMPolyFromWKB: returns an ST_MultiPolygon value, whieh is built from a well-known binary
representation 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.

A\ A

specified ST_SpatialRefSys value.
3) ST_WKTSRSToSQL: returns the ST_SpatialRefSys value of a well-known text representation‘of a
spatial reference system.
4) ST_SRID: returns the integer identifier of an ST_SpatialRefSys value.
5) 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_SpatialRefSys type.
4.2.1.3 SQL Transforms on ST_SpatialRefSys

1) ST_WellKnownText: is the SQL Transform group that transforms an ST_SpatialRefSys value to 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 separation of two intersecting lines. The ST_Angle
typq is instantiable. The rotation (clockwise or counterclockwise) of the angle value represented by the
ST_|Angle type is not specified in order to maximize the applicability of this type across all disciplines.

4.3.1.1 Methods on ST_Angle
1) [IST_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 thelesser of the two possible
rotations measured between the direction from the first point to the second point and the direction
from the first point to the third point;

e) two directions, represented as ST_Direction values, where théxangle is the lesser of the two
possible rotations measured between the two directions;

f) two lines, represented as ST_LineString values, such that'the angle specified is the lesser of the
two possible rotations measured between the respective directions of the two lines, where the
direction of a line is the direction from its start point to'its end point;

g) a well-known text representation.

N
-

ST_Radians: observes and mutates the radians-attribute of an ST_Angle value.

w
~

ST_Degrees: observes and mutates the radians attribute of an ST_Angle value using decimal
degrees.

4

~

ST_DegreeComponent: returns the integer value that represents the degrees part of the degrees,
minutes, and seconds representation of the ST_Angle value.

5) |IST_MinuteComponent: returhs)the integer value that represents the minutes part of the degrees,
minutes, and seconds representation of the ST_Angle value.

6) [ST_SecondComponent:-returns the double precision value that represents the seconds part of the
degrees, minutes, and-seconds representation of the ST_Angle value.

7) IST_String: observes and mutates the radians attribute of an ST_Angle using a space separated
string of degreés, minutes, and seconds.

(o]

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

©

) [ST_Add: adds the value of an angle to the ST_Angle value.

ST OSubtract: subtracts the value of an angle from the ST_Angle value.

10)
11) ST_Multiply: multiplies the ST_Angle value by a numeric value.
12) 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.
4.3.2.1 Methods on ST_Direction
1) 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 defined’is the direction from
the first point towards the second point;

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

E

f) a well-known text representation.

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

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

4) ST_DegreesBearing: returns the ST_Direction.value represented as a bearing with its angle part
expressed in decimal degrees.

5) ST_DMSBearing: returns the ST_Direction 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 angle
part expressed in radians.

7) ST_DegreesNAzimuth: returns 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 paft
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.

=3

11)\ST_DMSSAzimuth: returns the ST_Direction value represented as a South azimuth with its angle pa
expressed in degrees, minutes, and seconds.

2y ST_AddAngter mutates the ST_Direction value by adding an anglie.
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 elemgnts-is the nu
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
1) ST_ToPointAry Cast: casts an ST_Geometry ARRAY value to an ST_Roint ARRAY value.
2) ST_ToCurveAry Cast: casts an ST_Geometry ARRAY value to ancST."Curve ARRAY value.
3) ST_TolLineStringAry Cast: casts an ST_Geometry ARRAY value to an ST_LineString ARRAY value,
4) ST_ToCircularAry Cast: casts an ST_Geometry ARRAY value/to an ST_CircularString ARRAY valug.

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

6) 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 value.
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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:

ALTER TABLE SCH.TAB
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;
-3 “'e_\“ S | 1 |h | S ( )E |MEAS |RE, which licte thg cnppnﬁorl unite of ReaSUFe;

- 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

511 ST_Geometry Type

ISO/IEC 13249-3:2003(E)

Purpose

The ST_Geometry type is the maximal supertype of the geometry type hierarchy. All subtypes have
positiorrspetifiedimtherattributes:

Definition

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 INPUTY,

METHOD ST GeometryType )
RETURNS CHARACTER.VARYING (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_Geometrv

SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

CALLED ON NULL INPUT,
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METHOD ST Transform
(ansrid INTEGER)
RETURNS ST Geometry
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL

METHOD ST IsEmpty ()

INPUT,

RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

RETURNS NULL ON NULL

METHOD ST IsSimple ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL
RETURNS NULL ON NULL

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

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

METHOD ST Envelope ()
RETURNS ST Polygen
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULZL ON NULL

METHOD S8T“\ConvexHull ()
RETURNS ST Geometry
LANGUAGE SQL
PDETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL

INPUT,

INPUT,

INPUT,

INRUT,

INPUT,

INPUT,

METHOD ST Buffer

(adistance DOUBLE PRECISION)

RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL
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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 Geometrw)
RETURNS ST Geometry
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULLNON NULL INPUT,

METHOD ST Distance
(ageometry ST Geometry)
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETPERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Distance
(ageometry ST Geometry,

ouni1t CHARACTER /AR TT\T(‘(C"F Mo TTnv'f—AT:maTang*—h))

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 SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

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

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

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

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

METHOD ST Within
(ageometry ST Geometry)
RETURNS INTEGER

LANGCIACE QQT

DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

36 Geometry Types

© ISO/IEC 2003 - All rights reserved



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

ISO/IEC 13249-3:2003(E)

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 SQL

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 NULIN-ENPUT,

METHOD ST ToCompound.()
RETURNS ST CompoundCurve
LANGUAGE SQL
DETERMINISTNC
CONTAINS, SQL
RETURNS._NULL ON NULL INPUT,

METHOR ST ToCurvePoly ()
RETURNS ST CurvePolygon
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST ToD 'ng v\{)

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 SQL
RETURNS NULL ON NULL INPUT,

METHOD ST ToMultiCurve ()
RETURNS ST MultiCurve
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST ToMultiLine ()
RETURNS ST MultiLineString
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST ToMultiSurface ()
RETURNS ST MultiSurface
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST ToMultiPolygon ()
RETURNS ST MultiPolygom
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON\NULL INPUT,

METHOD ST WKTTeSQL

RETURNS\ ST Geometry
LANGUAGE SQL

DETERMINISTIC

CONT'AINS SOQL

RETURNS NULL ON NULL INPUT,

METHOD ST AsText ()

(awkt 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
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 MaxGe@metryAsGML)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT

Definitional Rules

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

2) ST_MaxGeometryAsText is the implemeéntation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text 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.

4) ST_MaxTypeNameLength\s the implementation-defined maximum length used the character string
representation of a type name.

5) ST_MaxUnitNamekength is the implementation-defined maximum length for the character
representation ©f.a’unit indication.

6) The attribute7ST_PrivateDimension is not for public use. There are no GRANT statements granting
EXECUFE privilege on the observer or mutator method for ST_PrivateDimension.

7) The-attribute ST_PrivateCoordinateDimension is not for public use. There are no GRANT statement
granting EXECUTE privilege on the observer or mutator method for ST_PrivateCoordinateDimension.

[

Description

1) The ST_Geometry type provides for public use:

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(DOIIRI E PRECISIQN)

)
)
)
)
)
n) a method ST_Buffer(DOUBLE PRECISION, CHARACTER VARYING),
0) a method ST_Intersection(ST_Geometry),
p) a method ST_Union(ST_Geometry),
q) a method ST_Difference(ST_Geometry),
r) a method ST_SymbDifference(ST_Geometry),
s) a method ST_Distance(ST_Geometry),
t) a method ST_Distance(ST_Geometry, CHARACTER VARYING),
u) a method ST_Equals(ST_Geometry),
v) a method ST_Relate(ST_Geometry, CHARACTER),
w) a method ST_Disjoint(ST_Geometry),
x) a method ST_Intersects(ST_Geometry),
y) a method ST_Touches(ST_Geometry),
z) a method ST_Crosses(ST_Geometry),
ha) a method ST_Within(ST_Geometry),
Bb) a method ST_Contains(ST_Geometry),
ac) a method ST_Overlaps(ST_Geometry),
ad) a method ST_WKTToSQL(CHARACTER LARGE OBJECT),
be) a method ST_AsText(),
af) a method ST_WKBToSQL(BINARY LARGE OBJECT),
Bg) a method ST_AsBinary(),
Bh) a method ST_GMLToSQL(CHARACTER LARGE OBJECT),
ai) a method ST_AsGML(),
aj) a function, ST_GeomFromText(CHARACTER LARGE OBJECT),
ak) a function™ST_GeomFromText(CHARACTER LARGE OBJECT, INTEGER),
al) a funetion ST_GeomFromWKB(BINARY LARGE OBJECT),
gmYa function ST_GeomFromWKB(BINARY LARGE OBJECT, INTEGER),

an)-a-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),

ar) an SQL Transform group ST_WellKnownBinary,
as) an SQL Transform group ST_GML,

)
)
aq) an SQL Transform group ST_WellKnownText,
)
)
at) an implicit cast of an empty set of type ST_Geometry to an ST_Point value,
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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,

D

a) an implihif castaof an empty set aof type ST Gnnmm‘ry toan 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 valye’
2) The ST_PrivateDimension attribute contains the dimension of the ST_Geometryalue:
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 dimension is 0 (zero).
c) If the ST_Geometry value is 1-dimensional geometry, then thexdimension is 1 (one).
d) If the ST_Geometry value is 2-dimensional geometry, then‘the dimension is 2.

3) The ST_PrivateCoordinateDimension attribute contains the, coordinate dimension of the
ST_Geometry value.

4) The ST_PrivateCoordinateDimension attribute shalPbe 2 for ST_Geometry values in two-dimensiong|
coordinate space (R?).

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

6) All instantiable ST_Geometry subtypes-are defined so that simple values of the geometry type are
topologically closed.

7) The coordinate dimension shall be the same as the coordinate dimension of the spatial reference
system for the ST_Geometry value.

8) An ST_Geometry value-has an associated spatial reference system specified by a spatial reference
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 QTiGeom@fr

RETURN SELF.ST PrivateDimension
Description

1
2

~

The method ST_Dimension() has no input parameters.

~

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 QTiGeomm—rv

RETURN SELF.ST PrivateCoordinateDimension
Description
1) The method ST_CoordDim() has no input parameters.

2) The null-call method ST_CoordDim() returns the value of the ST_PrivateCoordinateDimension
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 Geometr

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 MultiGurve) THEN
'ST MultiCurve'
WHEN SELF IS OF (ST Mu¥tiPolygon) THEN
'ST MultiPolygon.
WHEN SELF IS OF (STiMultiSurface) THEN
'ST MultiSurface'
ELSE
'ST GeomCodlection'
END
-—- ELSE

-- See~D€scription

END

Definitional Rules
1

~

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

Description
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'.
jii) 1f SELF is of tyne 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 EHARACTER
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 QTiGeom@fr

BEGIN
-- See Description

END

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

-- See Description

END
Description
1
2

~

The method ST_SRID() has no input parameters.

~

The null-call method ST_SRID() returns the spatial reference system identifier for the ST_Geometry
value.

[The method ST_SRID(INTEGER) takes the followinginput parameters:
a) an INTEGER value ansrid.
The parameter ansrid is a spatial reference ‘system identifier.

The type preserving method ST_SRID(INTEGER) returns an ST_Geometry value with the spatial
reference system identifier set to ansrig:

L

o b
= =
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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 QTiGgom@f ry

FOR ST Geometry
BEGIN

-- See Description

END
Description

1) The method ST_Transform(INTEGER) takes the following input parameters;

a) an INTEGER value ansrid.
2) The parameter ansrid is a spatial reference system identifier.
3) For the null-call type preserving method ST_Transform(INTEGER):.

Case:
a) If the spatial reference system identifier of SELF is edual to ansrid, then return SELF.

b) If SELF is an empty set, then return SELF with the spatial reference system identifier equal to
ansrid.

c) If SELF cannot be transformed to the spatial\teference 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 transform 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 Geometr

BEGIN
-- See Description

END
Description
1
2

~

[The method ST_IsEmpty() has no input parameters.
For the null-call method ST_IsEmpty():
Case:

~

a) If the ST_Geometry value corresponds to the empty set, then return 1(one).
b) Otherwise, return 0 (zero).
3

~

The Description sections in the subclauses defining the instantiable subtypes of ST_Geometry
nclude 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 TNTEGER

FOR ST Geometry
BEGIN

—-— See Description

END
Description
1) The method ST_/IsSimple() has no input parameters.
2) For the null-call method ST _/IsSimple():
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 theinstantiable 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 Geometr

BEGIN
-- See Description

END
Description
1
2

~

The method ST_/IsValid() has no input parameters.
For the null-call method ST_/IsValid():
Case:

~

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 Description sections in the subclauses defining the instantiable subtypes of ST_Geometry
nclude 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
Description
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)).

3) The spatial reference system identifier of the returned ST \Geometry value is equal to the spatial
reference system identifier of SELF.
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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 Geometr

BEGIN
-- See Description

END
Description
1
2

~

[The method ST_Envelope() has no input parameters.

~

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) Let MINX be the minimum x coordinate value in the ST_Geometry value.“Let MINY be the
minimum y coordinate value in the ST_Geometry value. Let MAXX be the maximum x coordinate
value in the ST_Geometry value. Let MAXY be the minimum y cdordinate value in the
ST_Geometry value.

c) Let ETOL be an implementation-defined envelope tolerance. “ETOL shall be greater than zero.
d) If MINX is equal to MAXX, then set MINX to MINX - ETOE and set MAXX to MAXX + ETOL.

e) If MINY is equal to MAXY, then set MINY to MINY.*ETOL and set MAXY to MAXY + ETOL.

f) Return the bounding rectangle constructed as fellows:

)
)
)
)
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 Poing(MINX, MAXY, SELF.ST SRID())
NEW ST Poink (MINX, MINY, SELF.ST SRID())
SELF.ST SRIDI)),
SELF.ST_SRID())

4
I4
4
I4
]

’

L

The spatial reference.system identifier of the returned ST_Polygon value is equal to the spatial
reference systentidentifier 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

ISO/IEC 13249-3:2003(E)

BEGIN
-- See Description

END
Description
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.

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

value.

3) The spatial reference system identifier of the returned ST \Geometry value is equal to the spatial

reference system identifier of SELF.
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5.1.13 ST_Buffer Methods

Purpose

Return a buffer around the ST_Geometry value.
Definition

CREATE METHOD ST_Buffer
(adistance DOUBLE PRECISION)
RETURNS QT‘iGeom@T’ r

FOR ST Geometry
BEGIN

-- See Description

END

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

—-- See Description

END

Definitional Rules
1

~

ST _MaxUnitNameLength is the implementation-defined miaximum length for the character
representation of a unit indication.

Description
1) [The method ST_Buffer(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION value adistance:

2) [The parameter adistance is measuredtin.an implementation-defined linear unit of measure in the
spatial reference system of SELF.

For the null-call method ST_Buffe'DOUBLE PRECISION):

Case:

~

3

~

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

b) Otherwise, returnnan ST_Geometry value that represents all points whose distance from SELF is
less than or€qual to adistance.

2

The spatial reférence system identifier of the returned ST_Geometry value is equal to the spatial
reference¢System identifier of SELF.

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

o

:u) a DOUBLE PRECISION value :dicf:nr\n’

b) a CHARACTER VARYING value aunit.
6) For the null-call method ST_Buffer(DOUBLE PRECISION, CHARACTER VARYING):
Case:
a) If SELF is an empty set, then return the null value.

b) 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 ST_Intersection Method

Purpose

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

CREATE METHOD ST Intersection
(ageometry ST Geometry)
RETURNS ST Geometr

FOR ST Geometry
BEGIN

-- See Description

END
Description
1

~

The method ST_Intersection(ST_Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry.
2

~

The null-call method ST_Intersection(ST_Geometry) returns an ST_Geometry Value that represents
the point set intersection: Closure(SELF n ageometry).

NOTE 6 For the list of subtypes returned by ST_Intersection(ST_Geometlry), see Table 5 — Return Type
Matrix for the ST_Intersection Method in Subclause 5.1.18, "Return Typesfrom ST_Intersection, ST_Union,
ST_Difference, and ST_SymbDifference".

w
~

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

-- See Description

END
Description
1) 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_Geomeélry value that represents the
point set union: Closure(SELF U ageometry).
NOTE 7 For the list of subtypes returned by ST_Union(ST_Geométry), see Table 6 — Return Type Matrix fq

the ST_Union Method in Subclause 5.1.18, "Return Types from ST Intersection, ST_Union, ST_Difference, ang
ST_SymbDifference".

3) The spatial reference system identifier of the returned ST Geometry value is equal to the spatial
reference system identifier of SELF.

=3

© ISO/IEC 2003 - All rights reserved Geometry Types 57


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

ISO/IEC 13249-3:2003(E)

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 Geometr

FOR ST Geometry
BEGIN

-- See Description

END
Description
1

~

[The method ST_Difference(ST_Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry.
2

~

The null-call method ST_Difference(ST_Geometry) returns an ST_Geometry-value that represents
the point set difference: Closure(SELF — ageometry).

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

w
~

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

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


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

ISO/IEC 13249-3:2003(E)

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
(ageometr QT_Geom@fr\\

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

Description
1) 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_Geormetry value that
represents the point set symmetric difference: Closure(Closure(SELF —£ ggeometry) v
Closure(ageometry — SELF)).

NOTE 9 For the list of subtypes returned by ST_SymbDifference(ST_Geometry), see Table 8 — Return Typ4g
Matrix for the ST_SymDifference Method in Subclause 5.1.18, "Return, Types from ST_lIntersection, ST_Union,
ST_Difference, and ST_SymbDifference".

3) The spatial reference system identifier of the returned ST _Geometry value is equal to the spatial
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
colymn and the parameter type code of the additional parameter across the row. Each cell of the matrix
confains the return set code for the two parameter types. The matrix for the ST_Intersection method is in
Table 5 — Return Type Matrix for the ST_Intersection Method. The matrix for the ST_Union method is‘in
Table 6 — Return Type Matrix for the ST_Union Method. The matrix for the ST_Difference method is-in
Table 7 — Return Type Matrix for the ST_Difference Method. The matrix for the ST_SymDifference
method is in Table 8 — Return Type Matrix for the ST_SymDifference Method.

Thelelements 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
R0O1 ST Point
R02 ST Curve
RO3 ST Surface
R04 ST_MultiPoint,
RO5 ST MultiCurve

ROb S [ _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_Sufface,

ST MultiSurface

R15 ST_Curve, ST_GeomCollection of ST_Point and
ST Curve values

R16 ST _Curve, ST_MultiCurve

R17 ST_MultiCurve, ST_GeomCollection of ST _Point
and ST_Curve values

R18 ST_MultiSurface,ST_GeomCollection of ST_Curve
and ST_Surface\values

R19 ST_MultiSurface, ST_GeomCollection of ST_Point
and ST_Surface values

R20 ST _Point) ST_MultiPoint

R21 ST Surface, 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 RO0O | R0O9 | R0O9 | R0O9 | R09 | R0O9 | R0O9 | RO9
C R0O0 | R09 | R11 R11 R13 | R11 R11 R11
S ROO—TROST—TRH R+2—TR3—TRH R2—TRt2
MP RO0O | R09 | R13 | R13 | R13 | R13 | R13 | R13
MC R0O0 | R09 | R11 R11 R13 | R11 R11 R11
MS R0O0 | R09 | R11 R12 | R13 | R11 R12 | R12
GC R0O0 | R09 | 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 R04 | 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 GG
(%) ROO ROO ROO ROO ROO ROO ROO ROO
P RO1 R09 R09 R09 R09 R09 R09 RO9
C R02 R02 R0O8 R0O8 R0O2 R08 R0O8 R08
S RO3 RO3 RO3 R14 R14 R14 R14 R14

MP R0O4 | R13 | R13 | R13 | R13 | R13_|CR13 | R13
MC R0O5 | R0O5 | R0O8 | R0O8 | R0O5 | R08/| R0O8 | R08
MS R06 | RO6 | R0O6 | R14 | RO6 | ROG5 | RO6 | R14
GC RO7 | R12 | R12 | R12 | R12 {4 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 ~, RO3 | R04 | R05 | R06 | RO7
P RO1 R10 | R15~] R22 | R10 | R17 | R19 | R12
C R02 | R15 [ RO8 | R21 R15 | R0O8 | R18 | R12
S RO3 | R22( |,°R21 R14 | R22 | R21 R14 | R12
MP R04 | R10 | R15 | R22 | R10 | R17 | R19 | R12

MC R05 |«R17 | R08 | R21 R17 | R08 | R18 | R12
MS RO6\JR19 | R18 | R14 | R19 | R18 | R14 | R12
GC ROZ| 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 DOUBTE PRECTSTON

FOR ST Geometry
BEGIN

-- 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
Definitional 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 ageometry:
2) For the null-call method ST_Djstance(ST_Geometry):
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.

3) Case:

a) If the spatial reference system of SELF 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-detined algorithm.

6) [The value returned by ST_Distance(ST_Geometry, CHARACTER VARYING) is measured 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_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 thé-distance 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 TNTEGER

FOR ST Geometry
RETURN SELF.ST SymDifference (ageometry) .ST IsEmpty ()

Description
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,
amatri CHARACTER(9))

RETURNS INTEGER

FOR ST Geometry

BEGIN
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 interse€Gtion 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 diméension of the current intersection
CASE counter
WHEN 1 THEN
SET intersectdim, =
Intersection{Interior (SELF), Interior(ageometry)).
ST Dimens#oOn(); —-- See Description
WHEN 2 THEN
SET intersectdim =
Intenséction (Interior (SELF), Boundary (ageometry)).
ST Dimension(); -- 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 5 THEN
SET intersectdim =

Trrtersect oM Boundary (SEL ),  Boundary (ggcometry ) )
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 O0;
END IF;
END CASE;
SET counter =\cdounter + 1;
END WHILE;
-— If the dimension of each intersection matches the amatrix, then
-- return~I~Aone) .
RETURN 1;
END

Definitional Rules
1) Let G1.andG2 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.

5y imtersectiorn(G 1, G2)Teturns the point setintersectionmof G1and 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 DE9IM pattern matrix. This mapping-is
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 e the value returned by this method. Set RESULT to 1 (one).
iv) For COUNTER varying from 1 (one) to 9:
1) Let4¥NTERSECTDIM be the result of the DE-9IM Intersection at position COUNTER.

2) et SVI be the character value at COUNTER and let SR/ be the intersection set results
corresponding to SVI.

3) If INTERSECTDIM is not in the set SRI, then set RESULT to 0 (zero).

Rat QI T

\ I
AR A ZLLLIEAY == A=) =y oo
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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 TNTEGER

FOR ST Geometry
RETURN SELF.ST Relate (ageometry, 'FEXFEF*X***')

Description
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 TNTEGER

FOR ST Geometry
RETURN
CASE SELF.ST Disjoint (ageometry)
WHEN 1 THEN
0
WHEN O THEN
1
ELSE
NULL
END

Description
1

~

The method ST_Intersects(ST_Geometry) takes the following input parametérs:

a) an ST_Geometry value ageometry.

N
-

For the null-call method ST_Intersects(ST_Geometry):

Case:
a) If SELF.ST_Disjoint(ageometry) is equal to 1 (one), then*return O (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 TNTEGER

FOR ST Geometry
RETURN
CASE
WHEN (SELF.ST Dimension() = 0 AND
ageometry.ST Dimension() = 0) THEN
NULL
ELSE
-- Use ST Relate to determine result of the toucth~operation
-- on SELF and ageometry
CASE (SELF.ST Relate(ageometry, 'FT*****xxx*19 1 OR
SELF.ST Relate (ageometry, 'F**T***%kl) 1 OR
SELF.ST Relate (ageometry, 'F*x**xTH*xxx1) = 1)
WHEN TRUE THEN
1
WHEN FALSE THEN
0
ELSE
NULL

END
END

Description
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 (zero),
then return the null value.

b) Otherwise,

i) Let BVEbe the result of the value expression: SELF.ST_Relate(ageometry, 'FT*******') = 1
ORGELF.ST_Relate(ageometry, 'F**T*****') = 1 OR SELF.ST_Relate(ageometry, 'F***T****))
=4.

iiy~Case:
1) If BVE is True, then return 1 (one).
2) If BVE is False, then return 0 (zero).

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 TNTEGER

FOR ST Geometry

RETURN
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
Description

1

~

~

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

For the null-call method ST_Crosses(ST_Geometry):

Case:

a) If the dimension of SELF is equal t9-0 (zero) and the dimension of ageometry is equal to 1 (one),
then return the result of the value expression: SELF.ST_Relate(ageometry, "T*T******'),

b) If the dimension of SELF s equal to 0 (zero) and the dimension of ageometry is equal to 2, then
return the result of the yajue 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),
then return the resalt 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
return theesult 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 TNTEGER

FOR ST Geometry
RETURN SELF.ST Relate (ageometry, 'T*F**F***')

Description
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 TNTEGER

FOR ST Geometry
RETURN ageometry.ST Within (SELF)

Description

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

a) an ST_Geometry value ageometry.

N
-

ageometry.ST_Within(SELF).

[The null-call method ST_Contains(ST_Geometry) returns the result of the value expression:
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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 TNTEGER

FOR ST Geometry

RETURN
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
Description

1) The method ST_Overlaps(ST_Geometry) takes the follewing 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 to"0 (zero) and the dimension of ageometry is equal to 0 (zero
then return the result of the valug éxpression: SELF.ST_Relate(ageometry, "T*T***T**').

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

d) Otherwise, return-the null value.

© ISO/IEC 2003 - All rights reserved Geometry Types 75


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

ISO/IEC 13249-3:2003(E)

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 QTiGeom@fr

BEGIN
IF SELF 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 = 'net an empty set';
END IF;
RETURN NEW ST LineString<()7;
END

CREATE CAST (ST Geometry AS.ST LineString)
WITH METHOD ST_ToLineString()
AS ASSIGNMENT

CREATE METHOD ST ToCdrcular ()
RETURNS ST CiZcularString
FOR ST Geometyry
BEGIN
IF SELEY IS OF (ST CircularString) THEN
RETURN SELF;
END IF;
{F SELF.ST IsEmpty() = 0 THEN
SIGNAL SQLSTATE '2FF16'
SET MESSAGE TEXT = 'not an empty set';

END IE7;
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';
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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 empbty 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 OF4\(ST Polygon) THEN
RETURN SEDE;

END IF;
IF SELE~ST”IsEmpty() = 0 THEN
SIGNAL SQLSTATE '2FF16'
SET MESSAGE TEXT = 'not an empty set';
ENB IF;
RETPURN 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 = 'not an empty set';

END IF;
RETURN NEW ST GeomCollection();
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() = 0 THEN
SIGNAL SQLSTATE '2FF1l6'
SET MESSAGE TEXT = 'not an empty se%;
END IF;
RETURN NEW ST MultiPoint();
END

CREATE CAST (ST _Geometry AS ST MultiPoint)
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 IsEmpty() = 0 THEN
SIGNAL SQLSTATE '2FF16'
SET\MESSAGE TEXT = 'not an empty set';
END IE;
RETURNWEW ST MultiCurve();
END

CREATECAST (ST Geometry AS ST MultiCurve)
WITTH METHOD ST ToMultiCurve ()
AS' ASSIGNMENT
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CREATE METHOD ST ToMultiLine ()
RETURNS ST MultiLineString
FOR ST Geometry
BEGIN
IF SELF IS OF (ST MultilLineString) 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 MultiLineString();
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 empbty set';
END IF;
RETURN NEW ST MultiSurface();
END

CREATE CAST (ST _Geometry AS ST MultisStrface)
WITH METHOD ST ToMultiSurface)
AS ASSIGNMENT

CREATE METHOD ST ToMultiPolygen ()
RETURNS ST MultiPolygoan
FOR ST Geometry
BEGIN
IF SELF IS OF4(ST MultiPolygon) THEN
RETURN SEDE;
END TIF;
IF SELE~ST”IsEmpty() = 0 THEN
SIGNATL SQLSTATE '2FF16'
SET MESSAGE TEXT = 'not an empty set';
ENB IF;
RETURN NEW ST_MultiPolygon();
END

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

—PDescription
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) OWherwise, return an empty set of type S1_Linestring.

D
-

Use the method ST_ToLineString() to define an implicitly invocable cast function to cast an
ST_Geometry value to an ST_LineString value.

~
~

The method ST_ToCircular() has no input parameters.
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 an empty set.

o
-~

c) Otherwise, 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.

—
e

[The method ST_ToCompound() has no input parameters.

—_
—_
~

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_CGompoundCurve.
12

~

Use the method ST_ToCompound() to define.an implicitly invocable cast function to cast an
ST _Geometry value to an ST_CompoundCGurve value.

13
14

~

[The method ST_ToCurvePoly() has no,input parameters.
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, return*an empty set of type ST_CurvePolygon.

15) |Use the method.ST_ToCurvePoly() to define an implicitly invocable cast function to cast an
ST_Geomefry~value to an ST_CurvePolygon value.

6) [The methed ST_ToPolygon() has no input parameters.

~

7) [Forthe null-call method ST_ToPolygon():
n) If SELF is of type QT_PnIygnn then return SEI F

~

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.

ZZ) The method ST_ ToMUIiPoInt() has no Mput parameters.
23) For the null-call method ST_ToMultiPoint():
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 SpatialeXception —
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 funetion 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 ¢ondition 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 ancimplicitly invocable cast function to cast an
ST_Geometry value to an ST_MultiCurve value.

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 yalue to an ST_MultiLineString value.

31) The methodSy:_ToMultiSurface() has no input parameters.
32) For theduli<call method ST_ToMultiSurface():
a)ARSELF 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 —
not an empty set.

(‘) QOtherwise 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 QTiGgom@f ry

FOR ST Geometry
BEGIN

-- See Description

END
Definitional Rules
1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality(ofthe CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.
Description
1) The method ST_WKTToSQL(CHARACTER LARGE OBJECT) takes ‘the following input parameters:
a) a CHARACTER LARGE OBJECT value awkt.

2) The parameter awkt is the well-known text representation.of'an ST_Geometry value. If awkt is not
producible in the BNF for <well-known text representation>; then it is implementation-defined whethg
or not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-known te
representation.

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

~ =
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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 QTiGeom@fr

BEGIN
-- See Description

END

Definitional 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

1
2

84

The method ST_AsText() has no input parameters.

[The null-call method ST_AsText() returns a CHARACTER LARGE OBJECT value containing the
well-known text representation of SELF. Values shall be produced ia the' BNF for <well-known text
representation>.
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5.1.32 ST_WKBToSQL Method
Purpose

Return a specified ST_Geometry value.
Definition

CREATE METHOD ST WKBToSQL
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS QTiGgom@f ry

FOR ST Geometry
BEGIN

-- See Description

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

2) The parameter awkb is the well-known binary representationnef 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.

3) The null-call method ST_WKBToSQL(BINARY LARGE OBJECT) returns an ST_Geometry value
represented by awkb.
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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_MBXGeometryAsBinary)
FOR ST Geometr

BEGIN
-- See Description

END

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.

Description

1
2

86

[The method ST_AsBinary() has no input parameters.

The null-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
representation>.
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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 QT‘iG@()m@T' ry

FOR ST Geometry
BEGIN

-- See Description

END
Definitional Rules

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

Description
1) The method ST_GMLToSQL(CHARACTER LARGE OBJECT) takes the following input parameters:
a) a CHARACTER LARGE OBJECT value agml.

2) The parameter agml is the GML representation of an ST_Ggeometry value. The instantiable subtype$
are mapped to XML elements in the GML representation.as follows:

a) an ST_Point value is represented as a Point XML\element.
b) an ST_LineString value is represented as a,lineString 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 valuesis.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_CurvePolygon Value is approximated as an ST_Polygon value using the
ST_CurvePolyToRoly*method and the resulting ST_Polygon value is represented as a Polygon
XML element.

f) an ST_Polygon'value is represented as a Polygon XML element.

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

ST _CircularString values contained in the ST_GeomCollection value are approximated as
ST<LineString values using the ST_CurveToLine method and the resulting ST_LineString value
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 value$
are represented as LineString XML elements within the GeometryCollection 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.

values contained in the ST_MultiSurface value are approximated as ST_Ponan values using the
ST_CurvePolyToPoly method and the resulting ST_Polygon values are represented as Polygon
XML elements within the MultiPolygon XML element.

I) an 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 fow in
the SPATIAL_REF_SYS view where the srid is equal to SELF.ST_SRID(). For the selected row, let
AN be the value of the AUTH_NAME column, Al be the value of the AUTH_ID column and SRT be
the value of the SRTEXT column.

Case:
a) If the AN is not the null value and Al is not the null value then the srsnafneattribute is specified
as:
srsname='"AN:Al
b) Otherwise, the srsname attribute is specified as:
srsname='SRT
4) [The null-call method ST_GMLToSQL(CHARACTER LARGE OBJECT) returns an ST_Geometry

value 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 QTiG@om@frv

BEGIN
-- See Description

END
Definitional Rules

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

Description
1) The method ST_AsGML() has no input parameters.

2) The null-call method ST_AsGML() returns a CHARACTER LARGE 'OBJECT value containing a GM|
representation.
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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 QTiGeom@fr

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

BEGIN

-- See Description

END
Definitional Rules

1) IST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text reptesentation of an ST_Geometry value.

Description

1) [The function ST_GeomFromText(CHARAGTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt.

2) [For the null-call function ST_GeomFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is'the well-known text representation of an ST_Geometry value. If awktis
not producible in thé 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 textrepresentation.

b) Return an/ST”Geometlry value represented by awkt with the spatial reference system identifier
set to 0 (zero).

3) [The function ST_GeomFromText(CHARACTER LARGE OBJECT, INTEGER) takes the following

nput 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 QTiGeom@fr

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

BEGIN

-- See Description

END
Definitional Rules

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

Description
1) [The function ST_GeomFromWKB(BINARY-LARGE OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT valye awkb.

For the null-call function ST_GeamFromWKB(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 ot the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known-binary representation.

N
-

b) Return an STGeomelry value represented by awkb with the spatial reference system identifier
set to O (z€ro).

The function ST_GeomFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a)a BINARY LARGE OBJECT value awkb,
h) an INTEGER value ansrid

w
-~

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 QTiGgom@frv

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
Definitional Rules

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

Description

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

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

a) If the parameter 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
GML representation.

b)"Return an ST_Geometry value represented by agml with the spatial reference system identifier
set to 0 (zero).

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 SQL
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 GeometZfy,¥ ST Geometry)

Description
1) The function ST_OrderingEquals(ST_Geometry, ST; Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry,
b) an ST_Geometry value anothergeometty:
2) For the null-call function ST_OrderingEquals(ST_Geometry, ST_Geometry):
Case:

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

b) Otherwise, return 1-(one)

3) Use the function ST\OrderingEquals(ST_Geometry, ST_Geometry) to define ordering for the
ST_Geometry type.
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5.1.40 SQL Transform Functions

Purpose

Define SQL transform functions for the ST_Geometry type.
Definition

CREATE TRANSFORM FOR ST Geometry
ST WellKnownText
(TO SQT, WTITH METHOD ST WKTTOSQT,

(CHARACTER LARGE OBJECT (ST MaxGeometryAsText)),
FROM SQL WITH METHOD ST AsText())
ST WellKnownBinary
(TO SQL WITH METHOD ST WKBToSQL
(BINARY LARGE OBJECT (ST MaxGeometryAsBinary)),
FROM SQL WITH METHOD ST AsBinary())
ST_GML
(TO SQL WITH METHOD ST GMLToSQL
(CHARACTER LARGE OBJECT (ST MaxGeometryAsGML) ),
FROM SQL WITH METHOD ST AsGML())

Definitional 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.

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.

L

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

Description

1) [Use the method ST_WKTToSQL(CHARACTER LARGE OBJECT) and the method ST_AsText() to
define the transform group ST_WellKnownText.

2) [Use the method ST_WKBToSQL(BINARY LARGE OBJECT) and the method ST_AsBinary() to
define the transform group ST_WellKnownBinary.

Use the method ST_GMLToSQL(CHARACTER LARGE OBJECT) and the method ST_AsGML() to
define the transform group ST_GML.

~

3

~
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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 Lext representacion> ::=
<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> ::5
COMPOUNDCURVE <compoundcurve text>

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

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

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

<collection text representation> ::=
<multipoint (téext representation>
| <multicurve jtext representation>
| <multisudrface text representation>
| <geometmycollection text representation>

<multipegintf text representation> ::=
MOLPIPOINT <multipoint text>

<mudhticurve text representation> ::=
MULTICURVE <multicurve text>
| <multilinestring text representation>

<multilinestring text representation> ::=

MATIT

AT AT QOIS T AT e IR B et - -
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<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>

i lCJ’:L, LJGtLCll LJUJl_lll, J_ikﬁlll, LJQJ_CLL
point> ::= <x> <y>
x> ::= <number>
y> ::= <number>

linestring text>
<empty set>

| <left paren> <point>
{ <comma> <point> }... <right paren>

circularstring text> ::=
<empty set>
| <left paren> <point>
{ <comma> <point> }... <right paren>

compoundcurve text> ::=
<empty set>
| <left paren> <single curve text>
{ <comma> <single curve text> }... <&dght paren>

single curve text> ::=
<linestring text body>
| <circularstring text representatien>

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

ring text> ::=
<linestring text hody>
| <circularstring téext representation>
| <compoundcurve (teXt representation>

surface text> ::%
CURVEPOLYGON./<curvepolygon text body>
| <polygon text body>

curvepoly@gon” text> ::=
<empty set>
| <left paren> <ring text>
{ <comma> <ring text> }... <right paren>

polygon text> ::=

cemnt et
gy z

| <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> 4~/ <right paren>

<empty set> ::= EMPTY
a) Case:

i) If <well-known text representation> immediately cOhtains 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>, ther
<well-known text representation> produces an ST_Curve value specified by the immediately
contained <curve text representation>:

iii) If <well-known text representation® immediately contains a <surface text representation>,
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 immediately contained <collection text representation>.

b) <point text representation> is the well-known text representation for an ST_Point value that is
produced by <pointtext>.

c) Case:

i) If <curve’text representation> immediately contains a <linestring text representation>, then
<gurve text representation> produces an ST_LineString value specified by the immediately
Contained <linestring text representation>.

ii) If <curve text representation> immediately contains a <circularstring text representation>,
then <curve text representation> produces an ST_CircularString value specified by the
immediately contained <circularstring text representation>.

iii) Otherwise, <curve text representation> produces an ST_CompoundCurve value specified by

ne Immeaiatety contained <compounacurve 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) <compaoundcurve text representation> is the well-known text representation for an

ST_CompoundCurve value. Let ACA be the ST_Curve ARRAY value produced by a
<compoundcurve text>.

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).

g) <surface text representation> produces an ST_Surface value specified by the'immediately
contained <curvepolygon text representation>.

h) <curvepolygon text representation> is the well-known text representation-for an
ST_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>.

i) <polygon text representation> is the well-knawn text representation for an ST_Polygon value.
<polygon text representation> produces an ST_Polygon value specified by the immediately
contained <polygon text body>.

j) Case:

i) If <collection text representation> immediately contains a <multipoint text representation>,
then <collection text représentation> produces an ST_MultiPoint value specified by the
immediately contained smultipoint 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>.

iv)“Otherwise, <collection text representation> produces an ST_GeomCollection value specified
by the immediately contained <geometrycollection text representation>.

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 <mulficurve 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_MuiltiLineString value specified
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> produces an
empty set of type ST_MultiLineString.

ii) Otherwise, <multilinestring text representation> produces an\S7T_MuiltiLineString value as th
result of the value expression: NEW ST_MultiLineString(ALSA).

n) Case:

%4

i) If <multisurface text representation> immediately eontains a <multisurface text>, then
<multisurface text representation> produces an’ST_MultiSurface value. Let ASA be the
ST_Surface ARRAY value produced by a <multisurface text>.

Case:

1) If the cardinality of ASA is 0 (zero), then <multisurface text representation> produces an
empty set of type ST_MultiSurface.

2) Otherwise, <multisurfacestext representation> produces an ST_MultiSurface value as th
result of the value expréssion: NEW ST_MultiSurface(ASA).

ii) Otherwise, <multisurface\text representation> produces an ST_MultiPolygon value specified
by the immediately contained <multipolygon text representation>.

N4

0) <multipolygon text representation> is the well-known text representation for an ST_MultiPolygon|
value. Let APA be\the ST_Polygon ARRAY value produced by a <multipolygon text>.

Case:

i) If the.sardinality 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
ST_GeomCollection. Let AGA be the ST_Geometry ARRAY value produced by a
<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 bady>

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).

iii) 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 thefesult of the value
expression: NEW ST_CurvePolygon(AER, AIR).

s) Let ALSA be the ST_LineString ARRAY value produced by a <polygontext> in <polygon text
body>.

Case:

i) If the cardinality of ALSA is 0 (zero), then <polygon text representation><polygon text body>
produces an empty set of type ST_Polygon.

ii) If the cardinality of ALSA is 1 (one), then let ALS be the element of ALSA. <polygon text
body> produces an ST_Polygon value as the résult of the value expression: NEW
ST_Polygon(ALS).

i) Otherwise, let AER be the first element invALSA 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: NEW"ST_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
PRECISION 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.

ify Otherwise, <linestring text> produces an ST_Point ARRAY value that contains the ST_Point
values specified by the immediately contained <point>s.

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 [ ineString 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 téxt> produces an
ST_LineString value specified by the immediately contained <linestring text-body>.

ii) If <curve text> immediately contains a <circularstring text representation>, then <curve text>
produces an ST_CircularString value specified by the immediately.contained <circularstring
text>.

iii) Otherwise, <curve text> produces an ST_CompoundCurve valde specified by the
immediately contained <compoundcurve text representation>.

aa) Case:

i) If <ring text> immediately contains a <linestring text 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 text>
produces an ST_CircularString value spé&cified by the immediately contained <circularstring
text representation>.

iii) Otherwise, <ring text> produces an.ST_CompoundCurve value specified by the immediately
contained <compoundcurve text representation>.

ab) Case:

i) If <surface text> immediately contains a <curvepolygon text body>, then <surface text>
produces an ST_CurvePolygon value specified by the immediately contained <curvepolygor]
text body>.

i) Otherwise, ssuiface text> produces an ST_Polygon value specified by the immediately
contained.-<pelygon text body>.

ac) Case:

i) If <clrvepolygon 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.

ad) Case:

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>
produces an empty ST_LineString ARRAY value.

i) Otherwise, <multilinestring text> produces an ST_LineString ARRAY value that containsthe
ST_LineString values specified by the immediately contained <linestring text body>s.

bh) 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-

ai) 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_Polygon ARRAY value that contains the
ST_Polygon values from the immediately contained <polygon text body>s.

aj) Case:

i) If <geometrycollection text> immediately ¢ontains 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-knewn 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

ISO/IEC 13249-3:2003(E)

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 representacion> ::=
<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> <wkbpodnt binary>... ]

<circularstring binary representation> ::=

<byte order> <wkbcircularstring> [ <n@m>" <wkbpoint binary>... ]

<compoundcurve binary representation> : ;=

<byte order> <wkbcompoundcurve> [, <num> <wkbcurve binary>... ]

<surface binary representation> ::=
<curvepolygon binary representation>

<curvepolygon binary representation> ::=

<byte order> <wkbcurvepeglygon> [ <num> <wkbring binary>... ]

| <polygon binary representation>

<polygon binary representation> ::=

<byte order> <wkbpolygon> [ <num> <wkblinearring binary>... ]

<collection binaryerepresentation> ::=
<multipoint (binary representation>
| <multicurve Joinary representation>
| <multisudrface binary representation>
| <geometmycollection binary representation>

<multipedinf binary representation> ::=
<byte order> <wkbmultipoint>
[ <num> <point binary representation>... ]

<mu¥ticurve 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> ::=
<byte order> <wkbmultipolygon>
[ <num> <polygon binary representation>... ]

<geometrycollection binary representation> ::=
<byte order> <wkbgeometrycollection>
[ <num> <well-known binary representation>... ]

<wkbcurve binary> ::=
<linestring binary representation>
| <circularstring binary representation>

wkbring binary> ::=
<linestring binary representation>
| <circularstring binary representation>
| <compoundcurve binary representation>

wkbpoint binary> ::= <wkbx> <wkby>
wkbx> ::= <double>

wkby> ::= <double>

num> ::= <uint32>

wkblinearring> ::= <num> <wkbpoint binary>...
wkbpoint> ::= <uint32>
wkblinestring> ::= <uint32>
wkbcircularstring> ::= <uint32>
wkbcompoundcurve> ::= <uint32>
wkbpolygon> ::= <uint32>
wkbcurvepolygon> ::= <uint32>
wkbmultipoint> ::= <uint32>
wkbmultilinestring> ::= <uint32>
wkbmulticurve> ::= <uint32>

<uint32>

wkbmultisurface>
wkbmultipolygon> ::= <udnt32>
wkbgeometrycollectiofi>) ™ := <uint32>

byte order> ::=
<big endian>
| <little endian>

big endianX J:= !! See Description
little endian> ::= !! See Description
byte> Y= !! See Description

umt32> ::= !! See Description

deuble> ::= !! 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 binary
representation> is the well-known binary representation for an ST_Point value that is

produced by <WKbpoint binary=.
i) Otherwise, <point binary representation> produces an empty set of type ST_Point.
c) Case:

i) If <curve binary representation> immediately contains a <linestring binary representation>,
then <curve binary representation> produces an ST_LineString value specifiedby the
immediately contained <linestring binary representation>.

ii) If <curve binary representation> immediately contains a <circularstring binary
representation>, then <curve binary representation> produces an S7 CircularString value
specified by the immediately contained <circularstring binary representation>.

iii) Otherwise, <curve binary representation> produces an ST_CoempoundCurve value specified
by the immediately contained <compoundcurve binary representation>.

d) Case:

i) If <linestring binary representation> immediately eontains <num>, then <linestring binary
representation> is the well-known binary representation for an ST_LineString value. Let APA
be an ST_Point ARRAY value with cardinality-of <num> that contains the ST_Point values
specified by the immediately contained <wkbpoint binary>s. <linestring binary
representation> produces an ST_LineString value as the result of the value expression: NEW
ST_LineString(APA).

i) Otherwise, <linestring binary representation> produces an empty set of type ST_LineString.
e) Case:

i) If <circularstring binary representation> immediately contains <num>, then <circularstring
binary representation>-is\the well-known binary representation for an ST_CircularString
value. Let APA be an ST_Point ARRAY value with cardinality of <num> that contains the
ST_Point values specified by the immediately contained <wkbpoint binary>s. <linestring
binary representation> produces an ST_CircularString value as the result of the value
expression: NEW ST_CircularString(APA).

i) Otherwise, <circularstring binary representation> produces an empty set of type
ST_CircularString.

f) Cases

i)-If <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 of
<num> that contains the ST_Curve values specified by the immediately contained <wkbcurve
binary>s. <compoundcurve binary representation> produces an ST_CompoundCurve value

E\ALCQ o
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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
binary representation> produces an ST_CurvePolygon value as the result of the value
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> produces
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 contains\&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 6f-<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),\thhen <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_Palygon(ALS).

3) Otherwise, let AER be. the first element in ALSA and let AIR be the sublist of ALSA
containing the otherelements of ALSA. <polygon binary representation> produces an
ST_Polygon valug 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
representation>, then <collection binary representation> produces an ST_MultiPoint value
specified by the immediately contained <multipoint binary representation>.

it)If <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.

fyCase:

i) If <multicurve binary representation> immediately contains a <num>, then <multicurve-binary
representation> produces an ST_MultiCurve value. Let ACA be the ST_Curve ARRAY~valu
with cardinality of <num> that contains the ST_Curve values specified by the immediately
contained <curve binary representation>s. <multicurve binary representation>@réduces 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~ST_MultiLineString
value specified by the immediately contained <multilinestring binary representation>.

W

iii) Otherwise, <multicurve binary representation> produces an empty\set of type ST_MultiCurv:

D

m) Case:

i) If <multilinestring binary representation> immediately contains <num>, then <multilinestring
binary representation> is the well-known binary represéntation for an ST_MultiLineString
value. Let ALSA be the ST_LineString ARRAY valuewith cardinality of <num> that containg
the ST_LineString values specified by the immediately contained <linestring binary
representation>s. <multilinestring binary representation> produces an ST_MultiLineString
value as the result of the value expressionsNEW 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 <multisurface
binary representation> preduces an ST_MultiSurface value. Let ASA be the ST_Surface
ARRAY value with cardihality of <num> that contains the ST_Surface values specified by thg
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 <multisurface binary representation> immediately contains a <multipolygon binary
representation>, then <multisurface binary representation> produces an ST_MultiPolygon
valug'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 <multipolygon
binary representation> is the well-known binary representation for an ST_MultiPolygon valug.
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) O < lection bi ion> orod [

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>.

ii) 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 spéecified by the immediately
contained <circularstring binary representation>.

iii) Otherwise, <wkbring binary> produces an ST_CompoundCurve value specified by the
immediately contained <compoundcurve binary representation>.

s) Let XC be the DOUBLE PRECISION value specified by <wkbx> in <wkbpoint binary> and YC be
the DOUBLE PRECISION value specified by swkby> in <wkbpoint binary>. <wkbpoint binary>
produces an ST_Point value as the result of-the value expression: NEW ST_Point(XC, YC).

t) <wkbx> is a <double> representing the x.coordinate value of an ST_Point value.

u) <wkby> is a <double> representing-the y coordinate value of an ST_Point value.

V) <num> is an <uint32> that represent the number of elements in a repeating group.

)
)
)
w) <wkblinearring binary> produces an ST_Point ARRAY value with cardinality of <num> that
contains the ST_Point yalues 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 follow
<byte order>.

z) <big endian> is a <byte order> represented by a <byte> with the value 0 (zero). <uint32> is 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> is Litt
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 forma
using the IEC 559:1989.

ae) <well-known binary representation> provides a portable representation of a geometry value as a
contiguous stream\ofioctets in a BINARY LARGE OBJECT value. The serialized ST_Geometry
is either represented 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 octets
within eachrZuint32> 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,

CONSTRUCTOR METHOD ST Point
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS STiPoint
SELFPHAS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST Point

(awkb BINARY LARGE OBJECT(SI_MaXGeometrvAsBinarV),
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,

METHOD ST X ()
RETURNS DOUBLE PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST X
(xcoord DOUBLE PRECISION)
RETURNS ST Point
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD ST_Y ()
RETURNS DOUBLE PREE€ISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST\Y
(ycoord DOUBLE PRECISION)
RETURNS ST Point
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC

CONTATNS QQT

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 uise  There are no GRANT statements granting EXECUT

privilege on the observer or mutator method for ST_PrivateY.
Description
1) 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(),
[) a function ST_PointFromText(CHARACTER LARGE OBJECT),
) 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),

m

2) The ST _PrivateX.attribute contains the x coordinate value.
3) The ST_Private)attribute contains the y coordinate value.
4) An ST_Paintwvalue is a 0-dimensional geometry that represents a single location.

5) The dimeénsion of an ST_Point value is 0 (zero).

) \Fhe boundary of an ST_Point value is the empty set.

8) An ST_Point value is simple.

)
)
)
)
6) The.coordinate dimension of an ST_Point value is 2.
)
)
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 TARGE ORJFFT(QT_MH GeometrvAsText) )

RETURNS ST_Point
FOR 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

FOR ST Point

RETURN ST PointFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST Point

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

RETURNS ST Point

FOR ST Point

RETURN ST PointFromWKB (awkb, ansrid)

CREATE CONSTRUCTOR METHOD ST Point
(xcoord DOUBLE PRECISION,
ycoord DOUBLE PRECISION)
RETURNS ST_Point
FOR ST Point
RETURN NEW ST Point (xcoord, ycoord, 0)

CREATE CONSTRUCTOR METHQ@DP ST Point
(xcoord DOUBLE PREGLSION,
ycoord DOUBLE PRECISION,
ansrid INTEGER)

RETURNS ST_Point

FOR ST Point

RETURN SELF. -- Return an ST Point value with
ST ®rivateDimension(0). -- dimension = 0,
ST \PrivateCoordinateDimension (2) . -- coordinate dimension = 2,
ST”SRID (ansrid) . -- SRID = ansrid,
ST X(xcoord) . -— X 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.
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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

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_Point({CHARACTER LARGE
OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of ai ST_Point value. If awkt is not
producible in the BNF for <point text representation>, then,it islimplementation-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.

5) The method ST_Point(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_Point(BINARY LARGE
OBJECT):

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

b) Return an ST_Pointvalue represented by awkb with the spatial reference system identifier set td
0 (zero).

7) The method ST-RPoint(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_Point(BINARY LARGE
OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_Point value. If awkb is ng

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.

The null-call type preserving SQL-invoked constructor method ST_Point(DOUBLE PRECISION,
IDOUBLE PRECISION, INTEGER) returns an ST_Point value with:

12

~

a) The dimension set to 0 (zero).

b) The coordinate dimension value set to 2.

c) The spatial reference system identifier set to ansrid.

d) Using the method ST_X(DOUBLE PRECISION), the x coordinate value is set to.x¢oord.
)

e) Using the method ST_Y(DOUBLE PRECISION), the y coordinate value is,sef't0 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

Description
1) The method ST_X() has no input parameters;
2) The null-call method ST_X() returns thewvalue of the ST_PrivateX attribute.
3) The method ST_X(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION valye xcoord.
4) For the type preserving method ST_X(DOUBLE PRECISION):
Case:

a) If xcoord is the.null value, then an exception condition is raised: SQL/MM Spatial exception — null
argument.

b) If SELF Gis'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)
RETURNS ST Point
FOR ST Point
BEGIN
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

Description
1
2
3

~

The method ST_Y() has no input parameters.

The null-call method ST_Y() returns the valug-of the ST_PrivateY attribute.

The method ST_Y(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION value ycoord.

For the type preserving method ST_Y(DOUBLE PRECISION):

Case:

~ ~

4

~

a) If ycoord is the null yalue, then an exception condition is raised: SQL/MM Spatial exception — null
argument.

b) If SELF is the hull'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
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
ARRAY [SELF.ST X (), SELF.ST Y ()]
END
Description

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
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 Q’F‘iPoi nt

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST Peint)

Definitional 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

1

~

N
-

w
~

K

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

a) a CHARACTER LARGE OBJECT value awkt.
For the null-call function ST_PointFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-Kknown 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 exceptions«candition is raised: SQL/MM Spatial Exception — invalid well-known
text representation.

b) Return an ST_Pointvalue represented by awkt with the spatial reference system identifier set to 0
(zero).

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

a) a CHARACETER LARGE OBJECT value awkt,
b) an{INTEGER value ansrid.
Forthe null-call function ST_PointFromText(CHARACTER LARGE OBJECT, INTEGER):

9) The pargmcfnr awktis the well-known text rnpraennfafinn ofan ST Pointvalue - f awktis 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.
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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 QTipoihT

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)

Definitional 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.

Description
1) The function ST_PointFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
2) 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 is nd
producible in the BNF for &pgint binary representation>, then it is implementation-defined wheth¢
or not the following exception condition is raised: SQL/MM Spatial Exception — invalid well-knowh
binary representation:

= ~

b) Return an ST_Pointvalue represented by awkb with the spatial reference system identifier set td
0 (zero).

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

a) a BINARY LARGE OBJECT value awkb,
b)@@an'INTEGER value ansrid.
4)«Eor the null-call function ST_PointFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the weII known binary representatlon of an ST_Point value If awkb is ng

nroducible-in-the BN A er
progucibie-in-the-BANFIor<polnt-binaryrepress

—

or not the foIIowmg exceptlon cond|t|on is raised: SQL/MM Spatlal Except/on /nvalld 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 QT‘ipoi nt

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromGML (agml) AS ST Point)

CREATE FUNCTION STiPointFromGML

(agml CHARACTER LARGE OBJECT(Sf_MaXGeometryAsGML),
ansrid INTEGER)

RETURNS STiPoint

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST /Po¥nt)

Definitional Rules

1)

ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
L ARGE OBJECT used for the GML representation of an ST<Geometry value.

Description

1

~

N
-

w
~

2

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

a) a CHARACTER LARGE OBJECT value agml.
For the null-call function ST_PointFromGME(CHARACTER LARGE OBJECT):

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
0 (zero).

The function ST_PointEromGML(CHARACTER LARGE OBJECT, INTEGER) takes the following
nput parameters:

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

a).-If\the parameter agm/ does not contain a Point XML element in the GML representation, then it is

implomnnfnfinn defined-whether or notthe fnlln\uing ovr\npfinn condition-israised: QQI /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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Purpose

Curve Types

ST_Curve Type

ST_Curve Type and Routines
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The ST_Curve type is a supertype for 1-dimensional geometry types and represents a continuous locus

of pomtsfronmthestart poimnttotheendpomt—Subtypesof ST—Curvespecify theformrofimterpotation

between points.

Definition

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 MaxUnitNameLength))

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 EndPoint ()

RETURNS ST Point
LANGUAGE SOQL
DETERMINISTIC
CONTAINS SQL

RETURNS NULL ON NULL

METHOD ST IsClosed()

RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC

INPUT(

INPUT,

INPUT,

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
Srepresentation of a unit indication.
De

1)

N
o O o
== =

11
12

~ ~

13)

cription
The ST_Curve type provides for public use:
a) a method ST_Length(),
b) a method ST_Length(CHARACTER VARYING),
c) a method ST_StartPoint(),
d) a method ST_EndPoint(),
e) a method ST_IsClosed(),
f) a method ST_IsRing(),
g) a method ST_CurveTolLine().

An ST_Curve value is a 1-dimensional geometry that is defined as‘a’sequence of ST_Point values.

)
)
)
)
)
)

Subtypes of the ST_Curve type specifies the form of interpolation between ST_Point values.

An ST_Curve value is defined to be topologically closed.

AN ST_Curve value is the homomorphic image of a real, closed interval:
Domain=[a,b]={x € R | a<=x<=b } undePa mapping f:[a, b] — R%.

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:

Vv ¢ € ST_Curve, [a, b] = c.Domain,

c.ST_IsSimple() <
(V X1, X2 € (8, b] X% Xo =:f(Xq) = f(X2) ) A (V X4, X2 € [@, D) X4 # X2 = f(Xq) = f(X2) )

The dimension of an ST_Cdrve value is 1 (one).
The start point of an ST__Curve value is returned by the method ST_StartPoint().
[The end point of an- ST~ Curve value is returned by the method ST_EndPoint().

If the start point,ef/an ST _Curve value is equal to the end point of the ST _Curve value, then the
ST _Curve value is closed.

The boundary of a closed ST_Curve value is the empty set.

Thedoundary of an ST_Curve value that is not closed consists of the start point and end point of the

ST..Curve value.

fan 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 QTifur e

BEGIN
-- See Description

END

CREATE METHOD ST Length
(aunit CHARACTER VARYING (ST MaxUnitNameLength))
RETURNS DOUBLE PRECISION
FOR ST Curve
BEGIN

-- See Description

END
Definitional Rules

1) ST_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. feturn the null value.

b) Otherwise, return the implementation-defined length of SELF as measured in its spatial referenc
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) Otherwise€) the value returned by ST_Length() is in an implementation-defined unit of measure.
4) The methed ST_Length(CHARACTER VARYING) takes the following input parameter:
a)(@\CHARACTER VARYING value aunit.
5)<Eor the null-call method ST_Length(CHARACTER VARYING):

Case:

[

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 QTifur e

ISO/IEC 13249-3:2003(E)

BEGIN
-- See Description

END
Description
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 QTifur e

BEGIN
-- See Description

END
Des(cription
1
2

[The method ST_EndPoint() has no input parameters.
For the null-call method ST_EndPoint():

Case:

a) If SELF is an empty set, then return the null value.
b) Otherwise, return the ST_Point value that is the end point of SELF.
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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 QT‘i(‘Ur e
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RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
0
ELSE
SELF.ST_ Boundary().ST_ IsEmpty ()
END
Description

1) The method ST_/sClosed() has no input parameters.
2) For the null-call method ST_IsClosed():
Case:

a) If SELF is an empty set, then return 0 (zero).

b) If the boundary of the ST_MuiltiCurve 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 Q'T‘i(‘ur e

RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
0
WHEN (SELF.ST IsSimple() = 1 AND SELF.ST IsClosed() = 1) THEN
1
ELSE
0
END

Description
1
2) [For the null-call method ST_IsRing():

The method ST_/sRing() has no input parameters.

~

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) Otherwise 0 (zero).
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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
Description
1) The method ST_CurveToLine() has no input parameters.
2) For the null-call method ST_CurveToLine():
Case:
a) If SELF is an empty set, then return an empty set of type ST_LineString.

b) Otherwise, return the implementation-defined ST_LineString \alue 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
UNDER ST Curve
AS (
ST PrivatePoints ST Point
ARRAY [ST MaxGeometryArrayElements] DEFAULT ARRAY[]
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR 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,

CONSTRUCTOR 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,

CONSTRUCTOR METHOD ST\\LineString
(awkb BINARY LARGE' OBJECT (ST MaxGeometryAsBinary))
RETURNS ST LineString
SELF AS RESUDLT
LANGUAGE SOL
DETERMINLISTIC
CONTAENS“SQL
RETURNS® NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST LineString
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST LineString

SELEF 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 MaxGeometryArrayElements]
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 NWLL/ON NULL INPUT,

METHOD ST_POintN
(aposifion INTEGER)
RETURNS ST_Point
LHANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

OVERRIDING METHOD ST StartPoint ()

RPETURNGS ST D -in{—,

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 QT_I ianfring type provides for public use-

a) a method ST_LineString(CHARACTER LARGE OBJECT),

b) a method ST_LineString(CHARACTER LARGE OBJECT, INTEGER),

c) a method ST_LineString(BINARY LARGE OBJECT),

d) a method ST_LineString(BINARY LARGE OBJECT, INTEGER),

e) a method ST_LineString(ST_Point ARRAY),

f) a method ST_LineString(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) an overriding method ST_StartPoint(),

I) an overriding method ST_EndPoint(),

m) a function ST_LineFromText(CHARACTER LARGE-OBJECT),

n) a function ST_LineFromText(CHARACTER LARGE OBJECT, INTEGER),
o) a function ST_LineFromWKB(BINARY LARGE OBJECT),

p) a function ST_LineFromWKB(BINARY EARGE OBJECT, INTEGER).

q) a function ST_LineFromGML(CHARACTER LARGE OBJECT),

r) a function ST_LineFromGML(CHARACTER LARGE OBJECT, INTEGER),
2) [The ST_PrivatePoints attributescontains the collection of ST_Point values.

3) [The ST_PrivatePoints attribute’shall not be the null value. The elements in the ST_PrivatePoints
attribute shall not be the-nultvalue.

4) [f the cardinality of the“ST_PrivatePoints attribute is greater than or equal to two, then the
ST _LineString valGeiis well formed.

5) JAll the ST_Poiptyalues in the ST_PrivatePoints attribute shall be in the same spatial reference
system as the~ST_LineString value.

6) [The coerdirate dimension of an ST_LineString value is 2.

7) [The‘type ST_LineString is a subtype of ST_Curve with linear interpolation between points. Each
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.
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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 TARGE ORJFFT(QT_MH GeometrvAsText) )

RETURNS ST_LineString
FOR ST LineString
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).)
RETURNS ST LineString
FOR ST LineString
RETURN ST LineFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST LineString
(awkb BINARY LARGE OBJECT (ST MaxGeometkyAsBinary),
ansrid INTEGER)
RETURNS ST LineString
FOR ST LineString

RETURN ST LineFromWKB (awkb, anszid)

CREATE CONSTRUCTOR METHOD ST LinieString
(apointarray ST Point ARRAY¥[ST MaxGeometryArrayElements])
RETURNS ST LineString
FOR ST LineString
RETURN SELF.ST SRIDAO).ST Points (apointarray)

CREATE CONSTRUCTOR METHOD ST_LineString
(apointarray ST Point ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST_LineString
FOR ST LineString
RETURN_SELF.ST SRID(ansrid) .ST Points(apointarray)

Definitional Rulées

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST<{Geometry values.

2)tST_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\ Q7T
J)OIT

LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

A4 o) £ AT, £ 4o H l ot Aafi A H = H Lt £ 41 CLARACTER
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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_LneSng{CHARACTER LARGE OBJECT, INTEGER) 1akes the folftowing mput |

lparameters:
a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) [For the null-call type preserving SQL-invoked constructor method ST_LineString(CHARACTER
I ARGE 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 implenientation-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 constructor method 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 binany 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
set to 0 (zero).

7) [The method ST_LineString(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_LineString(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-
defified 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.

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.

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 TineString

RETURN
CASE
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, then ‘rYaise an exception.
CALL ST CheckConsecDups (apointarray) ;
-— If SELF is the null value, then return{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 PrivateDimension(1l).
ST PrivateCoordinateDimension (2) .
ST PrivatePodnhts (apointarray);
END

Definitional Rules

1) IST_MaxGeometryArtayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

Description
1) [The method)ST_Points() has no input parameters.
2) [For the,null-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 TineString

RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CARDINALITY (SELF.ST PrivatePoints)
END
Description

1) [The method ST_NumPoints() has no input parameters.
2) [For the null-call method ST_NumPoints():

~

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

b) Otherwise, 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 QTipoihf

FOR ST LineString
BEGIN
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

Description
1) The method ST_PointN(INTEGER) takes the following itput parameters:
a) an INTEGER value aposition.
2) For the null-call method ST_PointN(INTEGER):
Case:
a) If SELF is an empty set, then returmrthe null value.

b) If aposition is less than 1 (one)ar-greater than the cardinality of the ST_PrivatePoints attribute,
then:

i) A completion condition is raised: SQL/MM Spatial warning — invalid position.
ii) Return the null-valte.

c) Otherwise, returh_an ST_Point value at element aposition in the ST_PrivatePoints attribute of
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 TineString

RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Points () [1]
END
Description

1
2

)

~

[The method ST_StartPoint() has no input parameters.
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: SELF.S7, 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 TineString

ISO/IEC 13249-3:2003(E)

RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Points () [SELF.ST_ NumPoints ()]
END
Description

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_NumPoints()].
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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 QTiT.i neString

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST Ii¥neString)

Definitional Rules

1) IST_MaxGeometryAsText is the implementation-defined maxinmium cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation.of an ST_Geometry value.

Description

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

a) a CHARACTER LARGE OBJECT value awkt.
For the null-call function ST_LineFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-Kknown 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.

~

2

~

b) Return an ST_LineString value represented by awkt with the spatial reference system identifier
set to 0 (zero).

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

a) a CHARACETER LARGE OBJECT value awkt,
b) an{INTEGER value ansrid.
Forthe null-call function ST_LineFromText(CHARACTER LARGE OBJECT, INTEGER):

9) The paramcfnr awktis the well-known text rnprncnnfafinn ofan ST | inanring value—If awktis

w
~

2

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 QTgﬁinPerinG
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)

Definitional 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.

Description
1) The function ST_LineFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
2) 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 the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known binary representation.

b) Return an ST_LjneString value represented by awkb with the spatial reference system identifier
set to 0 (zero):

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

a) a BINARY LARGE OBJECT value awkb,
b)@an'INTEGER value ansrid.
4).Eor the null-call function ST_LineFromWKB(BINARY LARGE OBJECT, INTEGER):

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 QTALiHPerinG

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST LimeString)

Definitional Rules

1)

ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
L ARGE OBJECT used for the GML representation of an ST<Geometry value.

Description

1

~

N
-

w
~

2

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

a) a CHARACTER LARGE OBJECT value agml.
For the null-call function ST_LineFromGML(CHARACTER LARGE OBJECT):

a) If the parameter agm/ does not gontain 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_LineStrinig,value represented by agm/ with the spatial reference system identifier
set to 0 (zero).

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.
For the null-call function ST_LineFromGML(CHARACTER LARGE OBJECT, INTEGER):

a).If'the parameter agm/ does not contain a LineString XML element in the GML representation,

then-itis implnmanfafinn defined-whether or not the fnlln\uing nvr\npfinn conditionisraised:

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

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
UNDER ST Curve
AS (
ST PrivatePoints ST Point
ARRAY [ST MaxGeometryArrayElements] DEFAULT ARRAY[]
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST CircularString
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsTEXp))
RETURNS ST CircularString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CircularString
(awkt CHARACTER LARGE OBJECT (SI\MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST CircularString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOR ST CircularString
(awkb BINARY)\LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST )CircularString
SELF AS RESULT
LANGUAGE” SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CircularString
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST CircularString

SELEF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,
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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,

METHOD ST Points()
RETURNS ST Point ARRAY[ST MaxGeometryArrayElements]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST_POints
(apointarray ST Point ARRAY[ST MaxGeomebtkryArrayElements])
RETURNS ST CircularString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
CALLED ON NULL INPUT,

METHOD ST NumPoints ()
RETURNS INTEGER
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ONNNULL INPUT,

METHOD ST_PointN
(aposition ~INTEGER)
RETURNS ST_Point
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST MidPointRep ()

RETURNS ST Point ARRAVIST MavCeometryArravilements]
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.

LARGE OBJECT used for the well- known text representatlon ofan 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_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, INTEGERY,
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_StartRoint(),
m) an overriding method ST_EndPoint(),
n) a function ST_CircularFrom Txt(CHARACTER LARGE OBJECT),
o) a function ST_CirculatFromTxt(CHARACTER LARGE OBJECT, INTEGER),
p) a function ST_CircularFromWKB(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_PrivatePoints
attribute-shall not be the null value.

4) Allithe 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 1S the radius of the cifcutar arc segment, and 1S equat to the distance from the
center of the circular arc segment and the start, intermediate, or end points. The center of the
circular arc segment is defined 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 arc segment and
the intermediate point on the segment. Let CHORD2 be the line connecting.the intermediate
point with the end point of this arc segment. Then the center of the circulat.arc segment is
located at the intersection of the perpendicular bisectors of CHORD1@nd CHORD?2.

b) If the start, intermediate, and end points of an arc segment are collingar,-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 straightline connecting the start and
end points.

If the cardinality of the attribute ST_PrivatePoints is three, thenthe ST_CircularString value is
considered a circular arc.

9

~

10
11
12

If an ST_CircularString value is simple and closed, then,itdis considered a circular ring.

~

An ST_CircularString value returned by the constructor function corresponds to the empty set.

~

An ST_CircularString value with the cardinality of\the ST_PrivatePoints attribute equal to 0 (zero)
corresponds 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 TARGE ORJFFT(QT_MH GeometrvAsText) )

RETURNS ST_CirCularString
FOR ST CircularString
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).)
RETURNS ST CircularString
FOR ST CircularString
RETURN ST LineFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST CircularString
(awkb BINARY LARGE OBJECT (ST MaxGeometkyAsBinary),
ansrid INTEGER)
RETURNS ST CircularString
FOR ST CircularString

RETURN ST LineFromWKB (awkb, anszid)

CREATE CONSTRUCTOR METHOD ST CiwcularString
(apointarray ST Point ARRAY[ST MaxGeometryArrayElements])
RETURNS ST CircularString
FOR ST CircularString
RETURN SELF.ST SRIDAO).ST Points (apointarray)

CREATE CONSTRUCTOR METHOD ST CircularString
(apointarray ST Point ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST_CircularString
FOR ST CircularString
RETURN_SELF.ST SRID(ansrid) .ST_ Points (apointarray)

Definitional Rulées

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST<{Geometry values.

2)tST_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\ QT
J)OIT

LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

W) o) £ AT, £ 4o H l ot Aafi A H = H Lt £ 41 CLARACTER
WIAAJICTUITICU YyAS TTALU TS UTC THTTPICTITCTIIAUUTITFUTTITTOU TTIAATTTTUTIT Laruinidiity UT thic O IZATNNAAU TLTN

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_CIreularString{CHARACTER LARGE OBJECT, INTEGER) Takes the folfowing mput_|

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_CircularString(CHARACTER
I ARGE 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 implémentation-
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.

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 constructor method 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 <circularsiring binary representation>, then it is
implementation-defined whether or not the fellowing exception condition is raised: SQL/MM
Spatial Exception — invalid well-known bihary representation.

b) Return an ST_CircularString value.représented by awkb with the spatial reference system
identifier set to 0 (zero).

7) [The method ST_CircularString(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_CircularString(BINARY LARGE
OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_CircularString value. If
awkhb(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.

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.

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(Set-to
apointarray, the ST_PrivateDimension attribute set to 1 (one), and the
ST _PrivateCoordinateDimension attribute set to 2.
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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
CASE
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, then ‘rYaise an exception.
CALL ST CheckConsecDups (apointarray) ;
-— If SELF is the null value, then return{the null value.
IF SELF IS NULL THEN
RETURN CAST (NULL AS ST CircularStfdog) ;
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 PrivateDimension(1l).
ST PrivateCoordinateDimension (2) .
ST PrivatePodnhts (apointarray);
END

Definitional Rules

1) IST_MaxGeometryArtayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

Description
1) [The method)ST_Points() has no input parameters.
2) [For the,null-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.

156 Curve Types © ISO/IEC 2003 - All rights reserved


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

ISO/IEC 13249-3:2003(E)

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.
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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
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CARDINALITY (SELF.ST PrivatePoints)
END
Description

1) [The method ST_NumPoints() has no input parameters.
2) [For the null-call method ST_NumPoints():

~

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

b) Otherwise, 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 QTipoihf

FOR ST CircularString
BEGIN
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

Description
1) The method ST_PointN(INTEGER) takes the following itput parameters:
a) an INTEGER value aposition.
2) For the null-call method ST_PointN(INTEGER):
Case:
a) If SELF is an empty set, then returmrthe null value.

b) If aposition is less than 1 (one)ar-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-valte.

c) Otherwise, returh_an ST_Point value at element aposition in the attribute ST_PrivatePoints of
SELF.
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7.3.6 ST_MidPointRep Method

Purpose

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 QT_Poinf ARRAYFQT_MH GeometrvArravEklement s]

FOR ST CircularString
BEGIN

—-— See Description

END

Definitional Rules

1) [ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST _Geometry values.

Description
1) [The method ST_MidPointRep() has no input parameters.
2) [For the null-call method ST_MidPointRep():

~

Case:
a) If SELF is an empty set, then return the null value.
b) Otherwise, return an ST_Points ARRAY such that:

i) For the first circular arc segment of the curve, the 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

ISO/IEC 13249-3:2003(E)

RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Points () [1]
END
Description

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
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Points () [SELF.ST_ NumPoints ()]
END
Description

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.S7,"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 QTi(‘i rcularString

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) AS-ST CircularString)

Definitional Rules

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

Description

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

a) a CHARACTER LARGE OBJECT value awkt.
2) 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 awkf]
is not producible in the BNF for <circularstring text representation>, then it is implementation-
defined whether or net\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-0 (zero).

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

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

9) The pargmofnr awktis the well-known text rnprnennfnfinn ofan ST f‘irr-ulQerring value—If awki

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 QTifirPn1ar§frinG

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST Ci¥cularString)

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.

Description

1

~

N
-

3

~

2
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The function ST_CircularFromWKB(BINARY LARGE-OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
For the null-call function ST_CircularFromWKB(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
Spatial Exception — invalidwell-known binary representation.

b) Return an ST_CircularString value represented by awkb with the spatial reference system
identifier set to 0 (zero).

The function ST_CircularFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a BINARY_LARGE OBJECT value awkb,
b) an INTEGER value ansrid.
For the null-call function ST_CircularFromWKB(BINARY LARGE OBJECT, INTEGER):

a)-The parameter awkb is the well-known blnary representatlon ofan ST C/rcularStr/ng value. If

|mplementat|0n defrned Whether or not the foIIowmg exceptlon cond|t|0n is ralsed 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

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

pninl’ of the-next-curve-in-the-list-

Definition

CREATE TYPE ST CompoundCurve
UNDER ST Curve
AS (
ST PrivateCurves ST Curve
ARRAY [ST MaxGeometryArrayElements] DEFAULT ARRAY[]
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST CompoundCurve
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST CompoundCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CompoundCurve
(awkt CHARACTER LARGE OBJECTNST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST CompoundCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL.ON NULL INPUT,

CONSTRUCTOR METHOD ST CompoundCurve
(awkb BTNARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS,"ST CompoundCurve
SELE~AS RESULT
LANGUAGE SQL
PETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST 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 ST CompoundCurve
(acurve ST Curve,

ansrid INTEGER)

RETURNS ST CompoundCurve
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR 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,

CONSTRUCTOR METHOD ST CompoundCurve
(acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST CompoundCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUTy

METHOD ST Curves ()
RETURNS ST Curve ARRAY[ST MaxGeometryArrayElements]
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQL
RETURNS NULL_ON NULL INPUT,

METHOD ST,-Curves
(acuryearray ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS ST CompoundCurve
SEDF AS RESULT
FANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

CALIED ON _NUILT TT\TDTT'T‘,

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

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality o6f.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_PrivateCurves is not for public use. There are no‘GRANT statements granting
EXECUTE privilege on the observer or mutator method for ST, PrivateCurves.

Description
1) The ST_CompoundCurve type provides for public use:

a) a method ST_CompoundCurve(CHARACTER LARGE OBJECT),
b) a method ST_CompoundCurve(CHARACTER LARGE OBJECT, INTEGER),
c) a method ST_CompoundCurve(BINARY-EARGE OBJECT),
d) a method ST_CompoundCurve(BINARY LARGE OBJECT, INTEGER),
e) a method ST_CompoundCurve(ST _Curve),
f) a method ST_CompoundCurye(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 8T--Curves(ST_Curve ARRAY),
k) a method”ST_NumCurves(),
[) a method ST_CurveN(INTEGER),

n) 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.

)
)
)
)
m){an‘overriding method ST_StartPoint(),
)
)
)
)

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.

(*J)
=

If an ST_CompoundCurve value is simple and closed, then it is considered a ring.

©
-

An ST_CompoundCurve value returned by the constructor function corresponds to the empty set.
10

~

An ST_CompoundCurve value with the cardinality of the attribute ST_PrivateCurves equal to 0 (zero)
corresponds to the empty set.

168 Curve Types © ISO/IEC 2003 - All rights reserved


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

ISO/IEC 13249-3:2003(E)

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 TARGE ORJFFT(QT_MH GeometrvAsText) )

RETURNS ST CompoundCurve
FOR ST CompoundCurve
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).)
RETURNS ST CompoundCurve
FOR ST CompoundCurve
RETURN ST CompoundFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST CompoundCurve
(awkb BINARY LARGE OBJECT (ST MaxGeometkyAsBinary),
ansrid INTEGER)
RETURNS ST CompoundCurve
FOR ST CompoundCurve
RETURN ST CompoundFromWKB (awkb,\ansrid)

CREATE CONSTRUCTOR METHOD ST CompoundCurve
(acurve ST Curve)
RETURNS ST CompoundCurye
FOR ST CompoundCurve
RETURN SELF.ST SRID(O).ST Curves (ARRAY [acurve])

CREATE CONSTRUCTOR METHOD ST CompoundCurve
(acurve ST Curvey
ansrid INTEGER)
RETURNS ST_CempoundCurve
FOR ST CompgoundCurve
RETURN_SELF.ST SRID(ansrid) .ST_Curves (ARRAY [acurve])

CREATE CONSTRUCTOR METHOD ST CompoundCurve
(aéurvearray ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS ST CompoundCurve
EOR ST CompoundCurve
RETURN SELF.ST SRID(0).ST Curves (acurvearray)

CREATE CONSTRUCTOR METHOD ST CompoundCurve

(acurs earray ST Cyurve ADDDV[Q’T MaxGCeometrvuldrravbh leomentgl

7

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.

© ISO/IEC 2003 - All rights reserved Curve Types 169


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

ISO/IEC 13249-3:2003(E)

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 CHARACTFR | ARGF ORIFCT value awkt
2) [For the null-call type preserving SQL-invoked constructor method
ST_CompoundCurve(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_CompoundCurve value.(
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.

b) Return an ST_CompoundCurve value represented by awkt with the spatial reference system
identifier set to 0 (zero).

3) [The method ST_CompoundCurve(CHARACTER LARGE OBJECT, INTEGER) takes the following
nput 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 _CompoundCurve(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_CompoundCurve value. If
awkt is not producible in the BNF for <compoundcufve 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_CompoundCurve value represented by awkt with the spatial reference system
identifier set to ansrid.

5) [The method ST_CompoundCurve(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_CompoundCurve(BINARY
I ARGE OBJECT):

a) The parameter awkbis-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 Excéption — invalid well-known binary representation.

b) Return an-ST_CompoundCurve value represented by awkb with the spatial reference system
identifier 'set to 0 (zero).

7) [The Mmethod ST_CompoundCurve(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

—a) a BINARYTARGE-OBIECT vatueawkb;
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
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 (zera)

b) Using the method ST_Curves(ST_Curve ARRAY), the ST_PrivateCurves attribute set to
ARRAYT acurvel, 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 parameters:
a) an ST_Curve value acurve,
b) an INTEGER value ansrid.

12) The null-call type preserving SQL-invoked constructor method ST_CompoundCurve(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_PrivateCurves attribute set to
ARRAY[acurve], the ST_PrivateDimension attribute set to{} (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 consttuctor method ST_CompoundCurve(ST_Curve
ARRAY) returns an ST_CompoundCurve valug, 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
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) Thespatial 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
ST_PrivateCoordinateDimension attribute set to 2.
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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
CASE
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 retuvn the null value.
IF SELF IS NULL THEN
RETURN CAST (NULL AS ST CompoundCurve) ;
END IF;
-- Check that there are no mixgd) spatial reference
-- systems between SELF and aeurvearray.
IF SELF.ST SRID() <> ST CheCkSRID(acurvearray) THEN
SIGNAL SQLSTATE '2FF1Q[
SET MESSAGE TEXT s'mixed spatial reference systems';
END IF;
-- If any ST Curve, Vvalue in acurvearray is an ST CompoundCurve
-- value, then raise an exception.
SET counter = 1%
WHILE counter <= CARDINALITY (acurvearray) DO
IF acuryvearraylacounter] IS OF (ST CompoundCurve) THEN
SIGNZADL SQLSTATE '2FF02'

SET MESSAGE TEXT = 'invalid argument';
ENDNTFE;
SET counter = counter + 1;
ENDWHILE;

=sVIf the start point of any curve 1is not coincident with the end
=- point of the previous curve, then raise an exception

SET counter = 2;

WHTILE 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 paraméters:
a) an ST_Curve ARRAY value acurvearray.
4) For the type preserving method ST_Curves(ST_Curve ARRAY):

a) Call the procedure ST_CheckNulls(ST_Geometry ARRAYX)to check if acurvearray is the null
value or contains null elements.

b) Case:
i) If SELF is the null value, then return the nulbvalue.

ii) If the spatial reference system of SELF, is'not equal to ST_CheckSRID(acurvearray), then ar
exception condition is raised: SQL/MM Spatial exception — mixed spatial reference systems.

i) If any ST_Curve value in acurvearray 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 the
previous ST_Curve value'in acurvearray, then an exception condition is raised: SQL/MM
Spatial exception — noh=contiguous curves.

v) Otherwise, returiivan ST_CompoundCurve value with:
1) The dimension set to 1 (one).
2) The.coordinate dimension set to 2.

3) The 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
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CARDINALITY (SELF.ST PrivateCurves)
END
Description

1) [The method ST_NumCurves() has no input parameters.
2

~

For the null-call method ST_NumCurves():
Case:
a) If SELF is an empty set, then return the null value.

b) Otherwise, 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 QTifur e

FOR ST CompoundCurve
BEGIN
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

Description
1) The method ST_CurveN(INTEGER takes the followinginput parameters:
a) an INTEGER value aposition.
2) For the null-call method ST_CurveN(INTEGER):
Case:
a) If SELF is an empty set, then returmrthe null value.

b) If aposition is less than 1 (one)ar-greater than the cardinality of the ST_PrivateCurves attribute,
then:

i) A completion condition is raised: SQL/MM Spatial warning — invalid position.
ii) Return the null-valte.

c) Otherwise, returh_an ST_Curve value at element aposition in the ST_PrivateCurves attribute 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
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Curves () [1].ST Points() [1]
END
Description

1
2

)

~

[The method ST_StartPoint() has no input parameters.
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: SELF.S7,"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
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST Curves () [SELF.ST NumCurves()].
ST Points[SELF.ST Curves () [SELF.ST NumCurves ()l .
ST NumPoints ()]
END
Description

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_NumCurnv
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

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST CempoundCurve)

Definitional 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

1) [The function ST_CompoundFromTxt(CHARACTER+ARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt.
For the null-call function ST_CompoundEromTxt(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-Kknown 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.

~

2

~

b) Return an ST_CompeundCurve value represented by awkt with the spatial reference system
identifier set to 0 (zero).

[The function ST_CempoundFromTxt(CHARACTER LARGE OBJECT, INTEGER) takes the following
nput parameters:

a) a CHARACETER LARGE OBJECT value awkt,
b) anINTEGER value ansrid.
Forthe null-call function ST_CompoundFromTxt(CHARACTER LARGE OBJECT, INTEGER):

9) The paramcfnr awktis the well-known text rnproennfnfir\n ofan ST f‘nmpnunnl("ur\/a value If

L

K

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.

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)

Definitional 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.

Description

1) The function ST_CompoundFromWKB(BINARY LARGE OBJECT) takes the following input
parameters:

a) a BINARY LARGE OBJECT value @wkb.
2) For the null-call function ST_CompoundFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is thé well-known binary representation of an ST_CompoundCurve value. |f
awkb is not producible in the BNF for <compoundcurve binary representation>, then it is
implementation-definedwhether 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-0 (zero).

3) The function-ST_CompoundFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following
input parameters:

a) a BINARY LARGE OBJECT value awkb,
b)xan INTEGER value ansrid.
4)_For the null-call function ST_CompoundFromWKB(BINARY LARGE OBJECT, INTEGER):

9) The paramofnr awkb is the well-known hinnry rnprncnnfnfir\n ofan ST ("nmpnunrlf‘un/n valueIf

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.

ISO/IEC 13249-3:2003(E)

Definition

CREATE TYPE 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 NULL INPUT,

METHOD ST Perimeter
(aunit CHARACTER VARYING (ST MaxUnitNameLength))
RETURNS DQUBLE PRECISION
LANGUAGE ) SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST Centroid()
RETURNS ST_POint
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOQOL

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) a method ST_Perimeter(CHARACTER VARYING),
e) a method ST_Centroid(),

f) a method ST_PointOnSurface().

2) JAn ST_Surface value is a 2-dimensional ST_Geometry value that consists of a single connected
nterior that is associated with one exterior ring and zero or more interior rings. ST_Surface values in
three-dimensional coordinate space are isomorphic to planar ST_Surface values. ,Stitching together
simple surfaces along their boundaries forms polyhedral ST_Surface values and\polyhedral surfaces
n three-dimensional coordinate space may not be planar.

L

[The dimension of an ST_Surface value is 2.

K

[The boundary of an ST_Surface value is the collection of the exterior.-ring’and interior rings.

o

An ST_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
Definitional Rules

1) ST_MaxUnitNameLength is the implementation-defined’maximum length for the character
representation 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 implementation-defined area 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
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-
256~

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
CASE
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 faunit)
END

Definitional Rules

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

Description
1) The method ST_Perimeter() has nolinput parameters.
2) For the null-call method ST_Périmeter():
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 it
spatial reference system.

3) Case:

a) If thelspatial reference system of SELF defines a <linear unit>, then the value returned by
STrPerimeter() 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 measurg.
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 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
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
-- ELSE

-- See Description

END
Description
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 thé.returned ST_Point value is equal to the spatial
reference system identifier of SELF.
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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

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 the ST_Surface value.

The spatial reference system identifier of the returned<ST_Point value is equal to the spatial
reference system identifier of SELF.

188 Surface Types © ISO/IEC 2003 - All rights reserved


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

ISO/IEC 13249-3:2003(E)

8.2 ST_CurvePolygon Type and Routines

8.21 ST_CurvePolygon Type
Purpose

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

CREATE TYPE ST CurvePolygon
UNDER ST Surface
AS (
ST PrivateExteriorRing ST Curve,
ST PrivateInteriorRings ST Curve
ARRAY [ST MaxGeometryArrayElements] DEFAULT ARRAY[]

)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST CurvePolygon
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST CurvePolygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CurvePolygon
(awkt CHARACTER LARGE OBJECTN ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST CurvePolygonm
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL.ON NULL INPUT,

CONSTRUCTOR METHOD ST CurvePolygon
(awkb BTINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS, ST CurvePolygon
SELE.AS RESULT
LANGUAGE SQL
PDETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST 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,

© ISO/IEC 2003 - All rights reserved Surface Types 189


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

ISO/IEC 13249-3:2003(E)

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,

RETURNS ST CurvePolygon
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CurvePolygon
(acurve ST Curve,
ansrid INTEGER)
RETURNS ST CurvePolygon
SELF AS RESULT
LANGUAGE SOQL
DETERMINISTIC
CONTAINS SOQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST CurvePolygon
(acurve ST Curve,

ansrid INTEGER)
RETURNS ST CurvePolygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL -INPUT,

METHOD ST ExterioxRinhg ()
RETURNS ST Curve
LANGUAGE SQL
DETERMINISTIC
CONTAINS_SQL
RETURNS/NULL ON NULL INPUT,

RETURNS ST CurvePolygon
SELF AS RESULT
LANGUAGE SQL

DETERPMINITISTTC

METHOD)'ST ExteriorRing(acurve ST Curve)

acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements])

acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements],

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 SQL
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

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-forthe well-known text representation of an ST_Geometry value.

4) The attribute ST_PrivateExteriorRing is not for public use. There are no GRANT statements granting
EXECUTE privilege on the observer or mutator method for ST_PrivateExteriorRing.

5) The attribute-ST PrivatelnteriorRings is not for public use. There are no GRANT statements granting
EXECUTE privilege on the observer or mutator method for ST_PrivatelnteriorRings.

Description
1) The\ST_CurvePolygon type provides for public use:
a) a method ST_CurvePolygon(CHARACTER LARGE OBJECT),
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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11)

12)
13)

14)
15)
16)

i) a method ST_ExteriorRing(),
j) a method ST_ExteriorRing(ST_Curve),
k) a method ST_InteriorRings(),
[) a method ST_InteriorRings(ST_Curve ARRAY),

n) a method ST_InteriorRingN(INTEGER),
o) a method QT_(‘ur\mPnlyTnPnly‘/l

p) a function ST_CPolyFromText(CHARACTER LARGE OBJECT),

q) a function ST_CPolyFromText(CHARACTER LARGE OBJECT, INTEGER),
r) a function ST_CPolyFromWKB(BINARY LARGE OBJECT),

s) a function ST_CPolyFromWKB(BINARY LARGE OBJECT, INTEGER).

The ST_PrivateExteriorRing attribute is an ST_Curve value that is a ring.

)
)
)
)
m) a method ST_NuminteriorRing(),
)
)
)
)
)

The ST_PrivatelnteriorRings attribute is a collection of ST_Curve values. Each ST \Curve value in
the collection is a ring.

The ST_PrivateExteriorRing attribute shall not be the null value.

The ST_PrivatelnteriorRings attribute shall not be the null value. The elements in the

ST _PrivatelnteriorRings attribute shall not be the null value. If the S7_CurvePolygon value does not
have interior rings, then the ST_PrivatelnteriorRings attribute is settg\an empty ST_Curve ARRAY
value.

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_CurvePolygon value.

The coordinate dimension of an ST_CurvePolygon valdeis 2.

The ring in the ST_PrivateExteriorRing attribute and-the rings in the ST_PrivatelnteriorRings attribute
represent the boundary of the ST_CurvePolygon value.

An ST_CurvePolygon value is topologically ‘closed.
The rings in the boundary may only spatially intersect at a finite number of points:

Vv p € ST_CurvePolygon, ¥ ¢4, Cr»-€ Boundary(p), ¢, # Cy,
YV aq, ap € ST _Point, a,ay € cq, a1 #ax [a; e co=>a ¢ Cy |

An ST_CurvePolygon value.shall not have cut lines, spikes or punctures:
V p € ST_CurvePolygon, p = Closure(Interior(p))
The interior of everysST) CurvePolygon value is a connected point set.

The exterior of ah"ST_CurvePolygon with one or more holes is not connected. Each hole defines a
connected compenent of the exterior.

An ST_CdrePolygon is a topologically closed point set.

An ST~CurvePolygon value returned by the constructor function corresponds to the empty set.

AN-ST_CurvePolygon value corresponds to the empty set if the ST_PrivateExteriorRing attribute

arrecpondata

tha campbvcat
OTTCSPOTrTaStoOthC TPty oC T

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 TARGE ORJFFT(QT_MH GeometrvAsText) )

RETURNS ST CurvePolygon
FOR ST CurvePolygon
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).)
RETURNS ST CurvePolygon
FOR ST CurvePolygon
RETURN ST CPolyFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST CurvePolygon
(awkb BINARY LARGE OBJECT (ST MaxGeometkyAsBinary),
ansrid INTEGER)
RETURNS ST CurvePolygon
FOR ST CurvePolygon

RETURN ST CPolyFromWKB (awkb, ansrid)

CREATE CONSTRUCTOR METHOD ST CugwvePolygon
(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 CONSTRUCEOR/METHOD ST CurvePolygon
(acurve ST_Curve,
acurvearrtay ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS\ST CurvePolygon
FOR ST CurvePolygon
RETHRY 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) IST_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.

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_CurvePolygon(CHARACTER LARGE OBJECT) takes the following/input parameter:
a) a CHARACTER LARGE OBJECT value awkt.

For the null-call type preserving SQL-invoked constructor method ST_CurvePolygon(CHARACTER
I ARGE OBJECT):

a) The parameter awkt is the well-known text representation of at 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\taised: SQL/MM Spatial Exception —
invalid well-known text representation.

~

N
-

b) Return an ST_CurvePolygon value represented byrawkt with the spatial reference system
identifier set to 0 (zero).

The method ST_CurvePolygon(CHARACTER LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

For the null-call type preserving SQL-invoked constructor method ST_CurvePolygon(CHARACTER
I ARGE 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 gt-not the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-knowntext representation.

L

2

b) Return an,ST./CurvePolygon value represented by awkt with the spatial reference system
identifier-sét to ansrid.

[The method’' ST_CurvePolygon(BINARY LARGE OBJECT) takes the following input parameter:
a),a BINARY LARGE OBJECT value awkb.
6) [Forthe null-call type preserving SQL-invoked constructor method ST CurvePolygon(BINARY LARGE

S

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
; o < . > 2

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.

9) 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) returns
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 _PrivateCoordinateDimension
attribute set to 2.

c) Using the method ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute se
to an empty ST_Curve ARRAY value.

—

11) The method ST_CurvePolygon(ST_Curve, ST_Curve ARRAY) takes the following input parameters:
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 systemridentifier set to 0 (zero).

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 se
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,
INTEGER) returns an ST_CurvePolygon value with:

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) I'he spatial reference system identifier set 1o 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 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
CASE
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, then return the null value.
IF SELF IS NULL THEN

RETURN CAST (NULL AS ST GurvePolygon) ;
END IF;
-- Check that there are no mixed spatial reference
-- systems between SELE )and acurve.
IF SELF.ST SRID() <>*lacurve.ST SRID() THEN

SIGNAL SQLSTATE-M2FF10'

SET MESSAGE JTEXT = 'mixed spatial reference systems';
END TIF;
-- If acurveSiss not a ring, then raise an exception.
IF acurve,.ST)IsRing() = 0 THEN

SIGNAINSQLSTATE '2FF02'

SET MESSAGE TEXT = 'invalid argument';
END IF;
-- Por 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 SQISTATE '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

DeJcri ption
1
2

~

[The method ST_ExteriorRing() has no input parameters.

~

For the null-call method ST_ExteriorRing():

Case:

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

b) Otherwise, return the ST_PrivateExteriorRing attribute of SELF.

L

[The method ST_ExteriorRing(ST_Curve) takes the following input parameters:

a) an ST_Curve value acurve.

2

For the type preserving method ST_ExteriorRing(ST_Curve):
Case:

a) If acurve 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) If the spatial reference system of SELF is not equdkto the spatial reference system of acurve,
then an exception condition is raised: SQL/MM-Spatial exception — mixed spatial reference
systems.

d) If acurve is not a ring, then an exception. €ondition is raised: SQL/MM Spatial exception — invalid
argument.

e) If any two rings in acurve and the-interior rings of SELF spatially intersect with dimension of the
result greater than 0 (zero), then*an exception condition is raised: SQL/MM Spatial exception —
invalid argument.

f) If any ring in acurvearray.is'not spatially within an ST_CurvePolygon value formed from the
exterior ring of SELF, then an exception condition is raised: SQL/MM Spatial exception — invalid
argument.

g) Otherwise, returmnan ST_CurvePolygon value with:
i) The dimension set to 2.
ii) The coordinate dimension set to 2.

iiiy<Fhe 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
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST PrivateInteriorRings
END

CREATE METHOD ST InteriorRings
(acurvearray ST Curve ARRAY[ST MaxGeometryArrayElemertsd)
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 exferior ring';
END IF;
-- If acurvearray is the nullx¥alue or contains null elements,
-- then raise an exception.
CALL ST CheckNulls (acurvea@ray) ;
-— 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'
SET\MESSAGE TEXT = 'mixed spatial reference systems';
END IE;
-- If“a@ny ST Curve value is not a ring, then
-- ailse 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 TIF;

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 (acurvearrayl[acounter],
SELF.ST SRID()) .ST Overlaps (
SELF.ST CurvePolygon (acurvearray [bcountecd,
SELF.ST SRID())) = 1 THEN
SIGNAL SQLSTATE '2FF02'
SET MESSAGE TEXT = 'invalid ardument';
END IF;
-- If the current interior ring paldr intersect
-- with a dimension greater thanizero, then
-- raise an exception.
IF acurvearrayl[acounter].ST *Intersection(

acurvearray [bcounter]) .§T Dimension() > 0 THEN
SIGNAL SQLSTATE '2FFQ2<
SET MESSAGE TEXT =' 'invalid argument';
END IF;
SET bcounter = bcounter + 1;
END WHILE;

SET acounter = acounter + 1;
END WHILE;
-- Return an ST _ CurvePolygon value with the ST PrivateInteriorRings
-- attribute set.to acurvearray.
RETURN SELF.ST-PrivateInteriorRings (acurvearray) ;
END

Definitional Rules

1)

ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST _Geometry-values.

Description

1)
2

~

3)

[The{méthod ST_InteriorRings() has no input parameters.

orthe 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.
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) 1T the spatial reference system of SELF IS not equal 1o S1_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 raisedr 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 Spatial exception —
invalid argument.

g) If any ring in acurvearray is not spatially within an ST_CurvePolygon value formed from the
exterior ring of SELF, then an exception condition is raised: SQL/MM.Spatial exception — invalid
argument.

h) If any two rings in acurvearray, formed into ST_CurvePolygon values 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/ PrivateinteriorRings attribute set to
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
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CARDINALITY (SELF.ST PrivateInteriorRings)
END
Description

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) Otherwise, 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
BEGIN
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[apositdon];
END

Description
1) The method ST_InteriorRingN(INTEGER) takes the following 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 returnthe null value.

b) If aposition is less than one or.greater than the cardinality of the ST_PrivatelnteriorRings attribut
then:

4

i) A completion condition is raised: SQL/MM Spatial warning — invalid position.
ii) Return the null-valte.

c) Otherwise, return_an 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
Des(cription
1
2

The method ST_CurvePolyToPoly() has no input parameters.
For the null-call method ST_CurvePolyToPoly():

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

b) Otherwise, return the implementation-defined ST_Polygon value approximation of the
ST_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 Cur ePolvgon

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)

Definitional Rules

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

Description

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

a) a CHARACTER LARGE OBJECT value awkt.
2) 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. If awk
is not producible in the BNF for <curvepolygon text representation>, then it is implementation-
defined whether or net\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-0 (zero).

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

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

9) The paramofnr awktis the well-known text rnpracnnfafinn ofan ST f‘un/aDr\lygnn value I awlk

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

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST /CurvePolygon)

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.

Description

1

~

N
-

w
=

2
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[The function ST_CPolyFromWKB(BINARY LARGE ©BJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
For the null-call function ST_CPolyFromWKB(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 — invalidwell-known binary representation.

b) Return an ST_CurvePglygon value represented by awkb with the spatial reference system
identifier set to 0 (zero).

The function ST_CPolyFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a BINARY_LARGE OBJECT value awkb,
b) an INTEGER value ansrid.
For the null-call function ST_CPolyFromWKB(BINARY LARGE OBJECT, INTEGER):

a)-The parameter awkb is the well-known binary representatlon ofan ST CurvePongon value. If

|mplementat|on defrned Whether or not the foIIowmg exceptlon cond|t|0n is ralsed 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

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
UNDER ST CurvePolygon
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST Polygon
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST Polygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST Polygon
(awkt CHARACTER LARGE OBJECT (ST MaxGegmgtryAsText),
ansrid INTEGER)
RETURNS ST Polygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUTY

CONSTRUCTOR METHOD ST PRolygon
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST Polygohn
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIE
CONTAINS (SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST Polygon
(@wkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST Polygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

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,

CONSTRUCTOR 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,

OVERRIDING METHOD ST ExteriorRing.y
RETURNS ST LineString,

OVERRIDING METHOD ST_ExteriorRing
(acurve ST Curve)
RETURNS ST Polygon,

OVERRIDING METHOD ST InteriorRings ()
RETURNS ST LineS&ring ARRAY[ST MaxGeometryArrayElements],

OVERRIDING METHOD ST InteriorRings
(acurvearxay ST Curve ARRAY[ST MaxGeometryArrayElements])
RETURNS\ ST Polygon,

OVERRIBING METHOD ST_InteriorRingN
(@position INTEGER)
RETURNS STiLineString

Definitional Rules

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),

p) a methad QT_PnIygnn‘/QT_I ne ering)

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 OBJEET),
q) a function ST_PolyFromWKB(BINARY LARGE OBJECT, INTEGER),
r) a function ST_PolyFromGML((CHARACTERL-ARGE OBJECT),
s) a function ST_PolyFromGML((CHARACTER 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_PrivatelnteriorRings attribute is a collection of ST_LineString values. Each ST_LineString
value in the collegtionis a linear ring.

4) The linear ringinthe 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

210

CREATE CONSTRUCTOR METHOD ST Polygon
(awkt CHARACTER TARGE ORJFFT(QT_MH GeometrvAsText) )

RETURNS ST Polygon
FOR ST Polygon
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 JExteriorRing(alinestring).
ST InteriorRings (CAST(ARRAY[] AS

CREATE CONSTRUCTOR METHOD ST Polygon
(alinestring ST_IdneString,

RETURNS ST _PQlygon

FOR ST Polygén

RETURN $ELF.ST SRID(0).ST ExteriorRing(alinestring).
ST dnteriorRings(alinestringarray)

CREATENCGONSTRUCTOR METHOD ST_Polygon
(alinestring 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_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_Geometryvalue.

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 STPolygon(CHARACTER LARG
OBJECT):

a) The parameter awkt is the well-known text representatian'of an ST_Polygon value. If awkt is no
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.

TTT

b) Return an ST_Polygon value represented byawkt with the spatial reference system identifier sef
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 LARG
OBJECT, INTEGER):

T

a) The parameter awkt'is the well-known text representation of an ST_Polygon value. If awkt is no
producible inthe.BNF for <polygon text representation>, then it is implementation-defined
whether orchet-the following exception condition is raised: SQL/MM Spatial Exception — invalid
well-known text representation.

b) Returh.an ST_Polygon value represented by awkt with the spatial reference system identifier sef
toransrid.

5) Thexmethod ST_Polygon(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 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 nat the following exception condition is raised- SQI /MM Spatial Fxception — invalid

well-known binary representation.

b) Return an ST_Polygon value represented by awkb with the spatial reference system identifier set
to ansrid.

9) [The method ST_Polygon(ST_LineString) takes the following input parameters:
b) an ST_LineString value alinestring.
10

~

The null-call type preserving SQL-invoked constructor method ST_Polygon(ST_LineString) returns an
ST_Polygon value with:

a) The spatial reference system identifier set to 0 (zero).

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.

The method ST_Polygon(ST_LineString, ST_LineString ARRAY) takes the following input
parameters:

11

~

a) an ST_LineString value alinestring,
b) an ST_LineString ARRAY value alinestringarray.

12) [The null-call type preserving SQL-invoked copstructor method ST_Polygon(ST_LineString,
ST_LineString ARRAY) returns an ST_Polygen value with:

a) The spatial reference system identifier set to 0 (zero).

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 alinestringarray-

13) [The method ST_Polygon(ST_LineString, INTEGER) takes the following input parameters:
a) an ST_Lin€&String value alinestring,
b) an INFEGER value ansrid.

14) [The nulicall type preserving SQL-invoked constructor method ST_Polygon(ST_LineString,
NTEGER) returns an ST_Polygon value with:

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) I'he 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_PrivateCoordinateDimensior
attribute set to 2.

c) Using the method ST _InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings’attribute se
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
CASE
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 is @ot a linestring value';
END IF;
RETURN (SELF AS ST CurvePolygon) .ST ExXteriorRing (acurve);
END

Deslcription
1) [The method ST_ExteriorRing() has no input parameters.
2) [For the null-call method ST_ExteriorRing():

Case:

~

a) If SELF is an empty set, then retarprthe null value.
b) Otherwise, return the ST_PrivateExteriorRing attribute of SELF.

[The method ST_ExteriorRing(ST_Curve) takes the following input parameters:

w
=

a) an ST_Curve value alinestring.

K

For the type preservingimethod ST_ExteriorRing(ST_Curve):
Case:

a) If acurve.isinot an ST_LineString value, then an exception condition is raised: SQL/MM Spatial
exceptioh — curve value is not a linestring value.

b) Otherwise, return an ST_Polygon value as a result of the value expression: (SELF AS
ST._CurvePolygon).ST_ExteriorRing(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 MaxGeometryArrayElementsl)
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 (acurivearray) DO
-— If the current element is@mot an ST LineString value, then
-— raise an exception.
IF acurvearray[counter] LS NOT OF (ST _LineString) THEN
SIGNAL SQLSTATE '2FFO8"
SET MESSAGE TEXT\= 'element is not an ST LineString type';
END TIF;
SET counter = coulliter + 1;
END WHILE;
RETURN (SELF AS 8T) CurvePolygon) .ST InteriorRings (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_InteriorRings() has no input parameters.
2) Forthenull-call method ST_InteriorRings():
Case:

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

b\ Oila H + o QT D PP PV PPN s H hooilo L £QrCL -
V) UUICTWIST, TCTWTTTUTCS O T rTivatlCIriiCrivriNmgs attivulc Ut O LTl .

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).

216 Surface Types © ISO/IEC 2003 - All rights reserved


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

ISO/IEC 13249-3:2003(E)

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 T.ineString

FOR ST_Pol§gon

RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
TREAT ( (SELF AS ST CurvePolygon) .ST InteriorRingNgfaposition) AS
ST LineString)
END
Description

1) The method ST_InteriorRingN(INTEGER) takes the following 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 return the null value:

b) Otherwise, return an ST_LineString value as a‘result of the value expression TREAT((SELF AS
ST_CurvePolygon).ST_InteriorRingN(aposition) 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 Q’F‘iP(ﬂ gon

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST Pelygon)

Definitional 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

1

~

N
-

w
~

2

[The function ST_PolyFromText(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt.
For the null-call function ST_PolyFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-Kknown 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_Polygen Value represented by awkt with the spatial reference system identifier set
to 0 (zero).

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

a) a CHARACETER LARGE OBJECT value awkt,
b) an {INTEGER value ansrid.
For‘the null-call function ST_PolyFromText(CHARACTER LARGE OBJECT, INTEGER):

9) The pargmcfnr awktis the well-known text rnprncnnfafinn ofan ST Dnlygnn value—lf awktisnot

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
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 §T7P01v00n
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)

Definitional 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.

Description
1) The function ST_PolyFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
2) 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 — invalid
well-known binary representation.

—

b) Return an ST_Polygon value represented by awkb with the spatial reference system identifier s¢
to 0 (zero).

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

a) a BINARY LARGE OBJECT value awkb,
b)@an'INTEGER value ansrid.
4)Eor the null-call function ST_PolyFromWKB(BINARY LARGE OBJECT, INTEGER):

well-known binary representation.

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 ST_PolyFromGML Functions
Purpose

Return a specified ST_Polygon value.

Definition

CREATE FUNCTION ST_PolyFromGML
(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML))
RETURNS QT‘ip(ﬂ gon

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromGML (agml) AS ST Polygon)

CREATE FUNCTION ST PolyFromGML

(agml CHARACTER LARGE OBJECT (ST MaxGeometryAsGML),
ansrid INTEGER)

RETURNS ST Polygon

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST/Po¥ygon)

Definitional Rules

1)

ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
L ARGE OBJECT used for the GML representation of an ST<Geometry value.

Description

1

~

N
-

w
~

2

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

a) a CHARACTER LARGE OBJECT value agml.
For the null-call function ST_PolyFromGME(CHARACTER LARGE OBJECT):

a) If the parameter agm/ does not ¢ontain 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_Polygonvalde represented by agml with the spatial reference system identifier set
to 0 (zero).

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

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

a).If\the parameter agm/ does not contain a Polygon XML element in the GML representation, then it

T implomnnfafinn defined-whether or not the fnlln\uing ovr\apfir\n condition-israised: QQI /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 QT7PO1VOon

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
Description

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

a) a CHARACTER LARGE OBJECT value awkt.

2) For the null-call function ST_BdPolyFromText(CHARACTER LARGE OBJECT) returns an
ST_Polygon value as the result'efithe value expression: ST_BdPolyFromText(awkt, 0).

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

a) a CHARACTERLARGE OBJECT value awkt.
b) an INTEGER value ansrid.
4) For the null-eall 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.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) Use ST_MLineFromText(CHARACTER LARGE OBJECT) to transform awkt to an
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.

© ISO/IEC 2003 - All rights reserved Surface Types 221


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

ISO/IEC 13249-3:2003(E)

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 QT7PO1VOOH

LANGUAGE SQL

DETERMINISTIC

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
Description
1) The function ST_BdPolyFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb:

2) 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).

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

a) a BINARY LARGE,@BJECT value awkb.
b) an INTEGER value ansrid.
4) For the null-calFHunction ST_BdPolyFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiLineString value. If
awkbis 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) Use ST_MLineFromWKB(BINARY LARGE OBJECT) to transform awkb to an ST_MultiLineString
value, AMLS.

r‘) If any ST [ ineString value in AMI S is nat 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

The ST_GeomCollection type is a subtype of ST_Geometry and represents a collection of zero or more

ST—Geometry vatues:
Definition

CREATE TYPE ST GeomCollection
UNDER ST Geometry
AS (
ST PrivateGeometries ST Geometry
ARRAY [ST MaxGeometryArrayElements] DEFAULT ARRAY[]
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST GeomCollection
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST GeomCollection
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD STiGeomCollection
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),
ansrid INTEGER)
RETURNS ST GeomCollection
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL&ON NULL INPUT,

CONSTRUCTOR METHOD ST GeomCollection
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST GeomCollection
SELIFPHAS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST GeomCollection
(awkb BINARY LARGE OBJECT(SI_MaXGeometrvAsBinarV),

ansrid INTEGER)

RETURNS ST GeomCollection
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT,

© ISO/IEC 2003 - All rights reserved Geometry Collection Types 225


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

ISO/IEC 13249-3:2003(E)

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,

CONSTRUCTOR METHOD ST GeomCollection
(ageometry ST Geometry,
ansrid INTEGER)
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 MaxGeometryArrayElem&nts],

ansrid INTEGER)
RETURNS ST GeomCollection
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL «INPUT,

METHOD ST Geometries/()

RETURNS ST Geometry ARRAY[ST MaxGeometryArrayElements]

LANGUAGE SQL
DETERMINISTIC
CONTAINS_SQL
RETURNS/NULL ON NULL INPUT,

METHOD)'ST Geometries
(ageometryarray ST Geometry

ARRAY [ST MaxGeometryArrayElements])

RETURNS ST GeomCollection

SEITE 28 RECSIIT T

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 SOQL

RETURNS NULL ON NULL INPUT

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.

4) The attribute ST_PrivateGeometries is not for public use. There are 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(CHARACTERLARGE 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_Geom€allection(ST_Geometry, INTEGER),
h) a method ST_GeomCollection(ST_Geometry ARRAY, INTEGER),
i) a method ST. Geometries(),
j) a method.ST_Geometries(ST_Geometry ARRAY),
k) a method ST_NumGeometries(),
1) a method ST_GeometryN(INTEGER),

n) a function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT, INTEGER),

o
©

A-ST—GeomGolFromWKBIBINARYIARGE-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.

)
)
)
)
m)~a function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT),
)
)
)
)

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 Geomefryvalues

9) JAn ST_GeomCollection value is well formed only if all of the ST_Geometry values in
ST _PrivateGeometries attribute are well formed.

10

~

All the ST_Geometry values in the ST_PrivateGeometries attribute shall be in the same spatial
reference 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 TARGE ORJFFT(QT_MH GeometrvAsText) )

RETURNS ST GeomCollection
FOR ST GeomCollection
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 MaxGeometkyAsBinary),
ansrid INTEGER)
RETURNS ST GeomCollection
FOR ST GeomCollection

RETURN ST GeomCollFromWKB (awkb,\ansrid)

CREATE CONSTRUCTOR METHOD ST GeomCollection
(ageometry ST Geometry)
RETURNS ST GeomCollection
FOR ST GeomCollection
RETURN SELF.ST SRIDf(ageometry.ST SRID()) .
ST Geometries (ARRAY [ageometry])

CREATE CONSTRUCTORIMETHOD ST GeomCollection
(ageometryarray/ ST Geometry ARRAY[ST MaxGeometryArrayElements])
RETURNS ST_GeemCollection
FOR ST GeomCollection
RETURN_SELF.ST SRID(ST CheckSRID (ageometryarray)) .
ST.Geometries (ageometryarray)

CREATE/€ONSTRUCTOR 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)

© ISO/IEC 2003 - All rights reserved Geometry Collection Types 229


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

ISO/IEC 13249-3:2003(E)

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
jparameter:

a) a CHARACTER LARGE OBJECT value awkt.

For the null-call type preserving SQL-invoked constructor method ST_GeomCollection(CHARACTER
I ARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_GeomCollectionwalue. If
awkt 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.

~

2

~

b) Return an ST_GeomCollection value represented by awkt with the spatial reference system
identifier set to O (zero).

The method ST_GeomCollection(CHARACTER LARGE OBJECT,ANTEGER) takes the following
nput parameters:

a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

For the null-call type preserving SQL-invoked constructer method ST_GeomCollection(CHARACTER
I ARGE 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 <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’

w
=

4

~

b) Return an ST_GeomCollection. value represented by awkt with the spatial reference system
identifier set to ansrid.

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

For the null-call type\preserving SQL-invoked constructor method ST_GeomCollection(BINARY
I ARGE OBJECF):

a) The parameter awkb is the well-known binary representation of an ST_GeomCollection value. If
awkb jis\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.

(%}
=

6

~

b)-Return an ST_GeomCollection value represented by awkb with the spatial reference system

identifrer setto6<(zeToy:

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.

a) an ST_Geometry value ageometry.

10) The null-call type preserving SQL-invoked constructor method ST_GeomCollection(ST_Geometry)
returns an ST_GeomCollection value with:

a) The spatial reference system identifier set to the spatial reference system identifiepof ageometry.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to ARRAY[ageometry], the ST_PrivateDimension attribute set to
ST_MaxDimension(ARRAY[ageometry]), and the ST_PrivateCoordinatéDimension attribute set fo
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 methodST_GeomCollection(ST_Geometry
ARRAY) returns an ST_GeomCollection value with:

a) The spatial reference system identifier set to the value expression:
ST_CheckSRID(ageometryarray).

b) Using the method ST_Geometries(ST_Geormietry ARRAY), the ST_Private Geometries attribute
set to ageometryarray, the ST_PrivateDimension attribute set to
ST_MaxDimension(ARRAY [ageometry]),;and the ST_PrivateCoordinateDimension attribute set fo
2.

13) The method ST_GeomCollection(ST_Geometry, INTEGER) takes the following input parameters:
a) an ST_Geometry value ageometry,
b) an INTEGER value ansrid.

14) The null-call type preserving SQL-invoked constructor method ST_GeomCollection(ST_Geometry,
INTEGER) returns an-ST7_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 ARRAY[ageometry], the ST_PrivateDimension attribute set to
ST MaxDimension(ARRAY[ageometry]), and the ST_PrivateCoordinateDimension attribute set {o
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
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
SELF.ST PrivateGeometries
END

CREATE METHOD ST Geometries
(ageometryarray ST Geometry ARRAY[ST MaxGeometryArrayEleménes])
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 return{the null value.
IF SELF IS NULL THEN
RETURN CAST (NULL AS ST GeomCollectdon) ;
END IF;
-- Check that there are no mixed spatial reference
-- systems between SELF and ageometryarray.
IF SELF.ST SRID() <> ST CheckSRID (ageometryarray) THEN
SIGNAL SQLSTATE '2FF10'
SET MESSAGE TEXT = 'mixed spatial reference systems';
END IF;
RETURN
SELF.ST PrivateDimension (ST MaxDimension (ageometryarray)) .
ST PrivateCoordinateDimension (2) .
ST PrivateGedQmetries (ageometryarray);
END

Definitional Rules

1) IST_MaxGeometryArtayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

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_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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9.1.4 ST_NumGeometries Method

Purpose

Return the cardinality of the ST_PrivateGeometries attribute of an ST_GeomCollection value.
Definition

CREATE METHOD ST NumGeometries ()
RETURNS INTEGER
FOR ST GeomCollection

RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CARDINALITY (SELF.ST PrivateGeometries)
END
Description

1) [The method ST_NumGeometries() has no input parameters.
2

~

For the null-call method ST_NumGeometries():
Case:
a) If SELF is an empty set, then return the null value.

b) Otherwise, return the cardinality of the ST_Private Geometries attribute.
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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 TNTEGER)

RETURNS ST Geometry
FOR ST GeomCollection
BEGIN
IF SELF.ST IsEmpty() = 1 THEN
RETURN CAST (NULL AS ST Geometry);
END IF;
IF aposition < 1 OR
aposition > CARDINALITY (SELF.ST PrivateGeometries) "THEN
BEGIN
SIGNAL SQLSTATE 'O1lFO1'
SET MESSAGE TEXT = 'invalid position';
RETURN CAST (NULL AS ST Geometry);
END;
END IF;
RETURN SELF.ST PrivateGeometries[apositien];
END

Description
1) The method ST_GeometryN(INTEGER) takes the following input parameters:
a) an INTEGER value aposition.
2) For the null-call method ST_GeometryN(INFEGER):
Case:
a) If SELF is an empty set, then return the null value.

b) If aposition is less than ong-ergreater than the cardinality of the ST_Private Geometries attribute
then:

i) A completion condition is raised: SQL/MM Spatial warning — invalid position.
ii) Return the nallvalue.

c) Otherwise, réturn 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

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST GeomCollection)

Definitional 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

1) [The function ST_GeomCollFromTxt(CHARACTER LLARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt.
For the null-call function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-Kknown 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.

~

N
-

b) Return an ST_GeomCallection value represented by awkt with the spatial reference system
identifier set to 0 (zero).

The function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT, INTEGER) takes the following
nput parameters:

a) a CHARACETER LARGE OBJECT value awkt,
b) an {INTEGER value ansrid.
For'the null-call function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT, INTEGER):

9) The paramcfnr awktis the well-known text rnproennfnfir\n ofan ST GeomCollectionvalue—If

L

K

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)

Definitional 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.

Description

1) The function ST_GeomCollFromWKB(BINARYALARGE OBJECT) takes the following input
parameters:

a) a BINARY LARGE OBJECT value @wkb.
2) For the null-call function ST_GeomCollFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is thé 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-definedwhether 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-0 (zero).

3) The function-ST_GeomCollFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following inpli
parameters;

a) a BINARY LARGE OBJECT value awkb,
b)xan INTEGER value ansrid.
4) For the null-call function ST_GeomCollFromWKB(BINARY LARGE OBJECT, INTEGER):

9) The paramofnr awkb is the well-known hinnry rnprncnnfnfir\n ofan ST GeomCollectionvalue |

—_

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

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST/GeemCollection)

Definitional Rules

1)

ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
L ARGE OBJECT used for the GML representation of an ST<Geometry value.

Description

1

~

N
-

3

~

2

The function ST_GeomCollFromGML(CHARACTER.LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value agml.
For the null-call function ST_GeomCollFromGML(CHARACTER LARGE OBJECT):

a) If the parameter agml 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 €xception — invalid GML representation.

b) Return an ST_GeomCdillection value represented by agm/ with the spatial reference system
identifier set to 0 (zero).

The function ST_GeomCollFromGML(CHARACTER LARGE OBJECT, INTEGER) takes the following
nput parameters:

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

a)-lfthe parameter agm/ does not contain a GeometryCollection XML element in the GML

rcr\rnennfghnn then-itis |mn|nmonf9hnn defined-whether or not-the fnlln\nnng nvhnnfunn condition

is ralsed SQL/MM Spatial Except/on 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 TVDE CT Mgl Dod o+

UNDER ST GeomCollection
INSTANTIABLE
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 MaxGeome&tryAsText),
ansrid INTEGER)
RETURNS ST_MultiPoint
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST MultiPoint
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultiPoidt
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULIL ON NULL INPUT,

CONSTRUCIOR METHOD ST MultiPoint
(awkRbVBINARY LARGE OBJECT (ST MaxGeometryAsBinary),
énstid 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,
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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,

OVERRIDING METHOD ST Geometries()
RETURNS ST Point ARRAY[ST MaxGeometryArrayElements],

OVERRIDING METHOD ST Geometries
(ageometryarray ST Geometry
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultiPoint

Definitional Rules
1

~

ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST _Geometry values.

N
-

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

L

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

Description
1) [The ST_MultiPoint type provides for public use:
a) a method ST_MultiPoint(CHARACTER LARGE,OBJECT),
b) a method ST_MultiPoint(CHARACTER LARGE OBJECT, INTEGER),
c) a method ST_MultiPoint(BINARY LARGE OBJECT),
d) a method ST_MultiPoint(BINARY LARGE OBJECT, INTEGER),
e) a method ST_MultiPoint(ST «Point ARRAY),
f) a method ST_MultiPoint(ST_Point ARRAY, INTEGER),
g) an overriding method. ST_Geometries(),
h) an overriding method ST_Geometries(ST_Geometry ARRAY),
i) a function ST-MPointFromText(CHARACTER LARGE OBJECT),
j) a function’ST_MPointFromText(CHARACTER LARGE OBJECT, INTEGER),
k) a function ST_MPointFromWKB(BINARY LARGE OBJECT),
) afunction ST_MPointFromWKB(BINARY LARGE OBJECT, INTEGER).
m)Ja function ST_MPointFromGML(CHARACTER LARGE OBJECT),

n) a function ST_MPointFromGML(CHARACTER LARGE OBJECT, INTEGER),
2) The dimension of an ST_MultiPoint value is 0 (zero).
3) The elements of the ST_PrivateGeometries attribute are restricted to ST_Point values.
4) The ST_Point values in the ST_PrivateGeometries 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 TARGE ORJFFT(QT_MH GeometrvAsText) )

RETURNS ST_MultiPOint
FOR ST MultiPoint
RETURN 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 MultiPoilnt

(apointarray ST Point ARRAY[ST MaxGeometryArrayElements])
RETURNS ST MultiPoint

FOR ST MultiPoint

RETURN SELF.ST SRID(0) .ST ;Geometries (apointarray)

CREATE CONSTRUCTOR METHOD ST_MultiPoint

(apointarray ST PointSARRAY [ST MaxGeometryArrayElements],
ansrid INTEGER)

RETURNS ST_MultiPoint

FOR ST_MultiPoint

RETURN SELF.,ST/SRID(ansrid) .ST Geometries (apointarray)

Defi{nitional Rules

1) [ST_MaxGeametryArrayElements is the implementation-defined maximum cardinality of an array of
ST _Geomietry 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 AL o) £ AT, £ +a H l ot Aafi A H = H Lt £ 4l CLIARACTEDR
IT_IVIAATDCTUITICU y/AS TTALTO UTC TTTTPICTTICTIIAUUTTTUTTITTIOTUW TTTAANTTIUTT LATUTIanty Ul ulc OTIATN AU TLTN

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) 1he method ST_MUMPOIM{CHARACTER LARGE OBJECT, INTEGER) Takes the folflowing mput __|

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_MultiPoint value. If awkt is
not producible in the BNF for <multipoint text representation>, then it isimplementation-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 <multipgint 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 fepresented by awkb with the spatial reference system identifier
set to 0 (zero).

7) The method ST_MultiPoinf(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a BINARY LARGE,OBJECT value awkb,
b) an INTEGERwalue ansrid.

8) For the null<CaltMype preserving SQL-invoked constructor method ST_MultiPoint(BINARY LARGE
OBJECTSINTEGER):

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.

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 SQI -invoked constriictor method S‘T_MulﬁPninf(.QT_Pninf ARRAY.

NTEGER) returns an ST_MuiltiPoint value with:
a) The spatial reference system identifier set to ansrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_Private Geometries attriblte
set to apointarray, the ST_PrivateDimension attribute set to 0 (zero), and the
ST _PrivateCoordinateDimension attribute set to 2.
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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 QTiMU1fiP01nf

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 Poiht "ARRAY
SET apointarray = CAST (ageometrydrray AS
ST Point ARRAY[ST MaxGeometryArrayElements]) ;
-— If SELF is the null value,xthen return the null value.
-- Otherwise, return an ST MaltiPoint value containing
-- apointarray.
RETURN
CASE
WHEN SELF IS NULL THEN
NULL
ELSE
(SELE AS ST GeomCollection).
§I\*Geometries (apointarray)
END;
END

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geonietry values.

Description
1) The-method ST_Geometries() has no input parameters.
2). For the null-call method ST_Geometries():

Caca-

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:

T) The dimension set to U (Zero).
2) The coordinate dimension set to 2.
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 QT'iMU] tiPoint

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN TREAT (ST GeomFromText (awkt) AS ST MultiPoint)

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) AS-ST MultiPoint)

Definitional Rules

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

Description

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

a) a CHARACTER LARGE OBJECT value awkt.
2) 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 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-MuitiPoint value represented by awkt with the spatial reference system identifier
set to 0 (zero)-

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

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

9) The paramofnr awktis the well-known text rnprnennfnfinn ofan ST MultiPoint value - If awktis

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 QTiMUTfiPoinf

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST Mu¥tiPoint)

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.

Description
1) [The function ST_MPointFromWKB(BINARY LARGE:OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.

For the null-call function ST_MPointFromWKB(BINARY LARGE OBJECT):

~

N
-

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 yalue represented by awkb with the spatial reference system identifier
set to 0 (zero).

The function ST_MRointFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a BINARY_LARGE OBJECT value awkb,
b) an INTEGER value ansrid.
For the null-call function ST_MPointFromWKB(BINARY LARGE OBJECT, INTEGER):

w
~

2

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 QT‘iMU"I tiPoint

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)

Definitional 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

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

a) a CHARACTER LARGE OBJECT value agml.
2) For the null-call function ST_MPointFromGML(CHARACTER LARGE OBJECT):

a) If the parameter agml doe§ not contain a MultiPoint XML element in the GML representation, the
it is implementation-defined whether or not the following exception condition is raised: SQL/MM
Spatial Exception — invalid GML representation.

>

b) Return an ST_MaltiPoint value represented by agml with the spatial reference system identifier
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)«Eor 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, the

itis implnmonfnfinn defined- whether or not the fnlln\uing nvr\npfir\n condition-israised: QQI /MMM

=]

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

REATE TYDE QM Mol 4+ 1 Oy

UNDER ST GeomCollection
INSTANTIABLE
NOT FINAL

CONSTRUCTOR 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,

CONSTRUCTOR 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,

CONSTRUCTOR METHOD ST MultiCuryve
(awkb BINARY LARGE OBJECT(SY MaxGeometryAsBinary))
RETURNS ST MultiCurve
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL GNyNULL INPUT,

CONSTRUCTOR MEAHOD ST MultiCurve
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid\INTEGER)
RETURNS® ST MultiCurve
SELF™AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
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,

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 INPUTY

OVERRIDING METHOD ST Geomegtries ()
RETURNS ST Curve ARRAY[ST MaxGeometryArrayElements],

OVERRIDING METHOD ST_Geometries
(ageometryarray ST Geometry
ARRAY [ ST-MaxGeometryArrayElements])
RETURNS ST_MultiCurve

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 ST_MultiCurve type provides for public use:
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(),

1) a function QT_IM(‘llr\/nFrannyf‘/(‘HAPA(‘TFP LARGE QRIECT)

m) a function ST_MCurveFromText(CHARACTER LARGE OBJECT, INTEGER),
n) a function ST_MCurveFromWKB(BINARY LARGE OBJECT),

o) a function ST_MCurveFromWKB(BINARY LARGE OBJECT, INTEGER).

2) [The dimension of an ST_MultiCurve value is 1 (one).

)
)
k) an overriding method ST_Geometries(ST_Geometry ARRAY),
)
)
)

3) [The elements of an ST_MultiCurve value are ST_Curve values.

4) [f all of the elements in the ST_PrivateGeometries attribute are simple and any two elements only
spatially intersect at the boundaries of both elements, then an ST_MultiCurve is\simple.

5) [The boundary of an ST_MuiltiCurve value is obtained by applying the mod 2-union rule: 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_MuiltiCurve.

6) JAn ST_MultiCurve value is closed if all of its elements are closed. Fhe boundary of a closed
ST_MultiCurve is the empty set.

7) JAn ST_MultiCurve value is defined as topologically closed.

8) JAn ST_MultiCurve value is well formed only if all of the S7»,Curve values in the
ST_Private Geometries attribute are well formed.

9) JAn ST_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 MaxGeometrydAsBinary),
ansrid INTEGER)
RETURNS ST_MultiCurve
FOR ST MultiCurve
RETURN ST MCurveFromWKB (awkb, anspdid)

CREATE CONSTRUCTOR METHOD ST_MultiCurve
(acurvearray ST Curve ARRAY ['S7)MaxGeometryArrayElements])
RETURNS ST MultiCurve
FOR ST MultiCurve
RETURN SELF.ST SRID(0) 88T Geometries (acurvearray)

CREATE CONSTRUCTOR METHOR' ST MultiCurve
(acurvearray ST Curve ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST Multi€urve
FOR ST MultiCufve
RETURN SELF\ ST SRID(ansrid) .ST Geometries (acurvearray)

Definitional 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
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_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_MUNICUrve[CHARACTER LARGE OBJECT, INTEGER) Takes the folfowing mpuat |

lparameters:
a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

4) |For the null-call type preserving SQL-invoked constructor method ST_MultiCurve(CHARAGTER
I ARGE 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‘ceference system identifier
set to ansrid.

5) [The method ST_MuiltiCurve(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_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 bifiary 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
set to 0 (zero).

7) [The method ST_MultiCurve(BINARY LARGE OBJECT, INTEGER) takes the following input
lparameters:

a) a BINARY LARGE OBJECT value awkb,
b) an INTEGER value‘\ansrid.

8) [For the null-call type-preserving SQL-invoked constructor method ST_MultiCurve(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-
defified 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.
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).
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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.

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 Géometries
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
Description

1) [The method ST_/sClosed() has no input parameters.
2) [The null-call method ST_/sClosed() returns:

~

Case:
a) If SELF is the empty set, then 0 (zero).

c) Otherwise, 0 (zero).

b) If the boundary of the ST_MuitiCurve value is the empty set then 1 (one).
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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 DOUBLE PRECISION;
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 (coumter).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 PRECISION;
DECLARE counter INTEGER;

IF SELF.STilsEmpty() =(D THEN
RETURN CAST (NULL/AS DOUBLE PRECISION) ;
END IF;
SET length = 0.0§
SET counter =_1%

WHILE counte®\<= SELF.ST NumGeometries () DO
SET length = length +
SELF.ST_GeometryN (counter) .ST Length (aunit);
SET (coéunter = counter + 1;

END WHDLE;

RETUBN length;

END

Definitional-Rules

1) STaMaxUnitNameLength 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.
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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) Otherwise, return the sum of the ST_Length(aunit) values of each element in the
ST _PrivateGeometries attribute of SELF.

The value returned by ST_Length(CHARACTER VARYING) is in the units indicated by aunit.
The values for aunit shall be a supported <unit name>.

~N O
— =

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.

If the 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 attribute of SELF, then an
exception condition is raised: SQL/MM Spatial exception — unsupported unit specified.

9

~
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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 (ageometrydrray AS
ST Curve ARRAY[ST MaxGeometryArrayElements]);
-— If SELF is the null value,xthen return the null value. Otherwise,
-- return an ST MultiCurve walue containing acurvearray.
RETURN
CASE
WHEN SELF IS NULLJTHEN
NULL
ELSE
(SELF AS ST GeomCollection).
ST Geometries (acurvearray)
END;
END

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geomelryvalues.

Description
1) The method ST_Geometries() has no input parameters.
2)sEor 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 QT‘iMlﬂ tiCurve

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) AS-ST MultiCurve)

Definitional Rules

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

Description

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

a) a CHARACTER LARGE OBJECT value awkt.
2) 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 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-MuitiCurve value represented by awkt with the spatial reference system identifier
set to 0 (zero)-

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

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

9) The paramofnr awktis the well-known text rnprnennfnfinn ofan ST MultiCurve valuelf awktis

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 ansrid.

© ISO/IEC 2003 - All rights reserved Geometry Collection Types 261


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

ISO/IEC 13249-3:2003(E)

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 QT‘iMlﬂ tiCurve

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST Mu¥tiCurve)

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.

Description
1) [The function ST_MCurveFromWKB(BINARY LARGEOBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.

For the null-call function ST_MCurveFromWKB(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 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_MultiCurve-value represented by awkb with the spatial reference system identifier
set to 0 (zero).

The function ST_MCurveFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a BINARY_LARGE OBJECT value awkb,
b) an INTEGER value ansrid.
For the null-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

3

~

=

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

The ST_MultiLineString type is a subtype of the ST_MultiCurve and represents a collection of
ST_LineString values.

Definition

CREATE TYPE STiMultiLineString
UNDER ST MultiCurve
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST MultiLineString
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))
RETURNS ST MultiLineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST MultilLineString
(awkt CHARACTER LARGE OBJECT (ST MaxGegmgtryAsText),
ansrid INTEGER)
RETURNS ST MultiLineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUTY

CONSTRUCTOR METHOD ST MultiLineString
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary))
RETURNS ST MultilineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIE
CONTAINS (SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST MultiLineString
(@wkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid INTEGER)
RETURNS ST MultilLineString
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

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,

OVERRIDING METHOD ST Geometries ()
RETURNS ST LineString ARRAY[ST MaxGeometryArrayElements],

OVERRIDING METHOD ST Geometries
(ageometryarray ST Geometry
ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultiLineString

Definitional Rules

1) IST_MaxGeometryArrayElements is the implementation=defined maximum cardinality of an array of
ST _Geometry values.

»

ST _MaxGeometryAsBinary is the implementatien-defined maximum cardinality of the BINARY
LARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

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.

Des(cription
1) [The ST_MuiltiLineString type provides for public use:
a) a method ST_MultiLineString(CHARACTER LARGE OBJECT),
b) a method ST_MultiLineString(CHARACTER LARGE OBJECT, INTEGER),
c) a method ST-MultiLineString(BINARY LARGE OBJECT),
d) a method‘ST MuiltiLineString(BINARY LARGE OBJECT, INTEGER),
e) a method ST_MuiltiLineString(ST_LineString ARRAY),
f) a'method ST_MuiltiLineString(ST_LineString ARRAY, INTEGER),

d)-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),

) 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 TARGE ORJFFT(QT_MH GeometrvAsText) )

RETURNS ST_MultiLineString
FOR ST MultiLineString
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 MultiLin&€String

(alinestringarray ST LineStringyARRAY[ST MaxGeometryArrayElements])
RETURNS ST MultiLineString

FOR ST MultilLineString

RETURN SELF.ST SRID(0) .ST Geometries(alinestringarray)

CREATE CONSTRUCTOR METHOD ST_MultiLineString

(alinestringarray STuBineString ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)

RETURNS ST MultildneString

FOR ST MultiLineString

RETURN SELF.ST/SRID(ansrid) .ST Geometries(alinestringarray)

Definitional Rules

1)

3)

ST_MaxGeametryArrayElements 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 0L o) £ AT, £ +ha H l ot Aafi A H = H Lt £ 4l CLIARACTEDR
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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) 1he method ST_MUuMitimeStrng{CHARACTER LARGE OBJECT, INTEGER) Takes the folfowing mput

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_MuiltiLineString(CHARACTER
LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MuiltilineString value. If awh
is not producible in the BNF for <multilinestring text representation>, thén 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.

5) The method ST_MultiLineString(BINARY LARGE OBJECT)takes the following input parameter:
a) a BINARY LARGE OBJECT value awkb.

6) For the null-call type preserving SQL-invoked construetor method ST_MultiLineString(BINARY
LARGE OBJECT):

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 net the following exception condition is raised: SQL/MM
Spatial Exception — invalid well-knéwn binary representation.

b) Return an ST_MultiLineStringvalue 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 input
parameters:

a) a BINARY LARGE,OBJECT value awkb,
b) an INTEGERvalue ansrid.

8) For the null<CallMype preserving SQL-invoked constructor method ST_MultiLine String(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 MuiltiLineString 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 SQI -invoked constriictor method S‘T_Mulﬁl inpS‘frinn(QT_I ine ering

ARRAY, INTEGER) returns an ST_MultiLineString value with:
a) The spatial reference system identifier set to ansrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_Private Geometries attriblte
set to alinestringarray, the ST_PrivateDimension attribute set to 1 (one), and the
ST _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 MultiTineString

RETURN
CASE
WHEN SELF.ST IsEmpty() = 1 THEN
NULL
ELSE
CAST (SELF.ST_ PrivateGeometries AS
ST LineString ARRAY[ST MaxGeometryArrayElementsl)
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 Lin&String ARRAY
SET alinestringarray = CAST (ageonetryarray AS
ST LineString ARRAY[ST MaxGegmetryArrayElements]);
-— If SELF is the null value,xthen return the null value. Otherwise,
-- return an ST MultilLineString value containing alinestringarray.
RETURN
CASE
WHEN SELF IS NULLJOTHEN
NULL
ELSE
(SELF AS ST MultiCurve).
ST Geometries(alinestringarray)
END;
END

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geomelryvalues.

Description
1) The method ST_Geometries() has no input parameters.
2)sEor 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_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 QTiMU1fden9§frinq

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) AS“-ST MultilLineString)

Definitional Rules

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

Description

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

a) a CHARACTER LARGE OBJECT value awkt.
2) 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 net\the following exception condition is raised: SQL/MM Spatial Exception —
invalid well-known(text representation.

b) Return an ST-MuitiLineString value represented by awkt with the spatial reference system
identifier set.to-0 (zero).

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

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

ne. n mele i ne e ala - e epre el .l. al AW/ ne “ e

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 QTiMUTtden@Qtrino

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromWKB (awkb, ansrid) AS ST Mu¥tilLineString)

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.

Description

1

~

N
-

3

~

2
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The function ST_MLineFromWKB(BINARY LARGE ©BJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
For the null-call function ST_MLineFromWKB(BINARY LARGE OBJECT):

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 — invalidwell-known binary representation.

b) Return an ST_MultiLineString value represented by awkb with the spatial reference system
identifier set to 0 (zero).

The function ST_MLineFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a BINARY_LARGE OBJECT value awkb,
b) an INTEGER value ansrid.
For the null-call function ST_MLineFromWKB(BINARY LARGE OBJECT, INTEGER):

a)-The parameter awkb is the well-known blnary representatlon ofan ST Mult/L/neStr/ng value. If

|mplementat|0n defrned Whether or not the foIIowmg exceptlon cond|t|on is ralsed 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 QTiMU1fiTJHGQTYihG

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 MultilLineString)

Definitional 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

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

a) a CHARACTER LARGE OBJECT value agml.
2) For the null-call function ST_MLineFromGML(CHARACTER LARGE OBJECT):

a) If the parameter agml/ doe§ 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 Exeeption — invalid GML representation.

b) Return an ST_MualtikineString value represented by agml with the spatial reference system
identifier set te-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)Eor the null-call function ST_MLineFromGML(CHARACTER LARGE OBJECT, INTEGER):

a) If the parameter agml does not contain a MultiLineString XML element in the GML representation

then-itis implomnnfafinn defined-whether or not the fnlln\nling nvr\npfinn conditionisraised:

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.

© ISO/IEC 2003 - All rights reserved Geometry Collection Types 273


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

ISO/IEC 13249-3:2003(E)

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

REATE TVDE QM Mial+ 1 Qoo f o

UNDER ST GeomCollection
INSTANTIABLE
NOT FINAL

CONSTRUCTOR 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,

CONSTRUCTOR 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,

CONSTRUCTOR METHOD ST MultiSurface
(awkb BINARY LARGE OBJECT(SY MaxGeometryAsBinary))
RETURNS ST MultiSurface
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL GNyNULL INPUT,

CONSTRUCTOR METHOD ST MultiSurface
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),
ansrid\INTEGER)
RETURNS" ST MultiSurface
SELF™AS 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 INPUTY

METHOD ST Perimeter
(aunit CHARACTER VARYING (ST MaxUnitNameLength))RETURNS DOUBLE
PRECISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NWILL/ON NULL INPUT,

METHOD ST \Centroid()
RETURNS ST Point
LANGUAGE SQL
DEPERMINISTIC
CGONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST PointOnSurface ()
RETURNS ST_POint

LANGUAGE QQT
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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
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

~

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

Description
1) [The ST_MultiSurface type provides for public use:
a) a method ST_MultiSurface(CHARACTER LARGE OBJECT),
b) a method ST_MultiSurface(CHARACTER LARGE OBJECT, INTEGER);
c) a method ST_MultiSurface(BINARY LARGE OBJECT),
d) a method ST_MultiSurface(BINARY LARGE OBJECT, INTEGER),
e) a method ST_MultiSurface(ST_Surface ARRAY),
f) a method ST_MultiSurface(ST_Surface ARRAY, INTEGER),
g) a method ST_Area(),
h) a method ST_Area(CHARACTER VARYING),
i) a method ST_Perimeter(),
j) a method ST_Perimeter(CHARACTER VARYING),
k) a method ST_Centroid(),
I) a method ST_PointOnSurface(),
m) an overriding method ST_Geometries(),
n) an overriding method ST Geometries(ST_Geometry ARRAY),
o) a function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT),
p) a function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT, INTEGER),
q) a function SF~MSurfaceFromWKB(BINARY LARGE OBJECT),
r) a function"ST_MSurfaceFromWKB(BINARY LARGE OBJECT, INTEGER).
The dimension of an ST_MultiSurface value is 2.

)
)
)
)
)
)
)
)
)
)

w N
= =

The interiors of any two ST_Surface values in an ST_MuiltiSurface shall not spatially intersect. The
boundaries of any two elements in the ST_MultiSurface shall, at most, intersect at a finite number of
oints

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 _Multisurrace
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 MaxGeometrydAsBinary),
ansrid INTEGER)
RETURNS ST MultiSurface
FOR ST MultiSurface
RETURN ST MSurfaceFromWKB (awkb, ams¥rid)

CREATE CONSTRUCTOR METHOD ST_MultiSurface
(asurfacearray ST Surface ARRRY[ST MaxGeometryArrayElements])
RETURNS ST MultiSurface
FOR ST MultiSurface
RETURN SELF.ST SRID(0) 88T Geometries (asurfacearray)

CREATE CONSTRUCTOR METHOR' ST MultiSurface
(asurfacearray ST Surface ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST MultiSurface
FOR ST MultifSurface
RETURN SELF\ ST SRID(ansrid) .ST Geometries (asurfacearray)

Definitional 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
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_MultiSurface(CHARACTER LARGE OBJECT) takes the following input parameter:
a) a CHARACTER LARGE OBJECT value awkt.
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2)

9)

10)

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).

The method ST_MUStrtace(CHARACTER LARGE OBJECT, INTEGER) 1akes the foffowing input |

parameters:
a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

For the null-call type preserving SQL-invoked constructor method ST_MultiSurface(CHARACTER
I ARGE OBJECT, INTEGER):

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 implemeéntation-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.

The method ST_MultiSurface(BINARY LARGE OBJECT) takes thé following input parameter:
a) a BINARY LARGE OBJECT value awkb.

For the null-call type preserving SQL-invoked constructor method ST_MultiSurface(BINARY LARGE
OBJECT):

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

b) Return an ST_MultiSurface value represented by awkb with the spatial reference system identifier
set to 0 (zero).

The method ST_MultiSurface(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) a BINARY LARGE OBJECT value awkb,
b) an INTEGER value‘\ansrid.

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
awkhb(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.
The method ST_MultiSurface(ST_Surface ARRAY) takes the following input parameters:
a) an ST_Surface ARRAY value asurfacearray.

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.

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 Géometries
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 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 Axea();
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 BQUBLE PRECISION) ;
END IF;
SET area = 0.0;
SET counter = 1;

WHILE counter <=S$SELF.ST NumGeometries () DO
SET area = akea + SELF.ST GeometryN(counter).ST Area(aunit);
SET counten.= counter + 1;
END WHILE;
RETURN ared;
END

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

DesI:ription

1)
2) For the null-call method ST_Area():

he method ST Araa\/[] has no inpl it pnrnmnfnrc_

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 auhit 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 implementatiofxto'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 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 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 MaxUnitNameLé&ngth))
RETURNS DOUBLE PRECISION
FOR ST MultiSurface
BEGIN
DECLARE perimeter DOUBLE PRECISZON;
DECLARE counter INTEGER;

IF SELF.ST IsEmpty() = 1\IHEN
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.8T) GeometryN (counter) .ST Perimeter (aunit);
SET courifer = counter + 1;
END WHILE;
RETURN\perimeter;
END

Description
1) [The.method ST_Perimeter() has no input parameters.
2

Forthe 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_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 implementatiofxto'compute sum of the
ST_Perimeter(aunit) values of each element in the ST_Private Geometries attribute of SELF, then 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
Description
1
2

[The method ST_Centroid() has no input parameters.
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_MultiSurface.value. The result is not
guaranteed to spatially intersect an ST_Surface value in the ST PrivateGeometries attribute of
an ST_MultiSurface value.

The spatial reference system identifier of the returned SToPoint value is equal to the spatial
reference system identifier of SELF.
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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 QT‘_P(H' nt

FOR ST MultiSurface
BEGIN

—-— 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 collectio
of the ST_MultiSurface value.

The spatial reference system identifier of the returned ST_Point value is equal to the spatial
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 SurfadeJARRAY
SET asurfacearray = CAST (ageometryargay AS
ST Surface ARRAY[ST MaxGeometrydrrayElements]) ;
-- If any two surfaces intersect«with the dimension of the result
-- greater than 0 (zero), then (Zaise an exception.
SET acounter = 1;
WHILE acounter <= CARDINALITY (asurfacearray)-1 DO
SET bcounter = acountek+l;
WHILE bcounter <= CARDINALITY (asurfacearray) DO
IF asurfacearrdy Jacounter].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 acpunter = acounter + 1;
END WHILE;
-- If SELF is the null value, then return the null value. Otherwise,
-#N\teturn 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.

’%) The method ST GnnmnfrinQ(QT f-‘.nnmnfry ARRAY) takes the fnlln\A/ing ihr\llf parameters:

a) an ST_Geometry ARRAY value ageometryarray.
4) For the type preserving method ST_Geometries(ST_Geometry ARRAY):

a) Let ASURFACEARRAY be the result of casting ageometryarray to an ST_Surface ARRAY valug
(implicitly using ST_ToSurfaceAry(ST_Geometry ARRAY)).

b) Case:

i) If any two elements of ASURFACEARRAY intersect with more than afinite number of points,
then an exception condition is raised: SQL/MM Spatial exception —nvalid 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_Geometry ARRAY) for type ST_GeomCollection,
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 QT‘iMlﬂ tiSurface

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST MwltiSurface)

Definitional 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

1) [The function ST_MSurfaceFromTxt{(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt.
For the null-call function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-Kknown 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.

~

N
-

b) Return an ST_MultiSurface value represented by awkt with the spatial reference system identifier
set to 0 (zero).

The function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT, INTEGER) takes the following
nput parameters:

a) a CHARACETER LARGE OBJECT value awkt,
b) an {INTEGER value ansrid.
Forthe null-call function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT, INTEGER):

9) The pargmcfnr awktis the well-known text rnproennfnfir\n ofan ST MultiSurface valuef awktis

w
~

2

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 QTiMlﬂ tiSurface

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)

Definitional 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.

Description

1) The function ST_MSurfaceFromWKB(BINARY-LARGE OBJECT) takes the following input
parameters:

a) a BINARY LARGE OBJECT value @wkb.
2) For the null-call function ST_MSurfaceFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is thé 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-definedwhether or not the following exception condition is raised: SQL/MM
Spatial Exception & invalid well-known binary representation.

b) Return an ST-MuitiSurface value represented by awkb with the spatial reference system identifi¢
set to 0 (zero)-

3) The function-ST_MSurfaceFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following inpy
parameters;

a) a BINARY LARGE OBJECT value awkb,
b)xan INTEGER value ansrid.
4) For the null-call function ST_MSurfaceFromWKB(BINARY LARGE OBJECT, INTEGER):

9) The paramofnr awkb is the well-known hinnry rnprncnnfnfir\n ofan ST MultiSurface value—lf

=

—

awkb is not producible in the BNF for <multisurface binary representatTon>, then itis
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 STiMultiPolygon
UNDER ST MultiSurface
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 MultiPolyg®n
SELF AS RESULT

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULE™ON NULL INPUT,

anstid” INTEGER)
RETUYRNS ST MultiPolygon
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

CONSTRUCTOR METHOD ST MultiPolygon
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText))

CONSTRUCTOR METHOD ST MultiPolygon
(awkt CHARACTER LARGE OBJECT (ST MaxGeometryAsText),

CONSTRUCTOR METHOD ST MultiPolygon
(awkb BINARY LARGE OBJEQT)(ST MaxGeometryAsBinary))

CONSTRUCTOR_METHOD ST MultiPolygon
(awkb BINARY LARGE OBJECT (ST MaxGeometryAsBinary),

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
(apolygonarray 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 MaxGeometryArraykléments],

OVERRIDING METHOD ST Geometries
(ageometryarray ST Geometry
ARRAY [ST MaxGeometryArrayElements))
RETURNS ST MultiPolygon

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 ST_MultiPolygon type provides for public use:

a) a method ST_MuitiPolygon(CHARACTER LARGE OBJECT),
b) a method ST MultiPolygon(CHARACTER LARGE OBJECT, INTEGER),
c) a methad ST_MultiPolygon(BINARY LARGE OBJECT),
d) a method ST_MuitiPolygon(BINARY LARGE OBJECT, INTEGER),
e)a)ymethod ST_MultiPolygon(ST_Polygon ARRAY),
f) 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),

0) a function ST_BdMPolyFromText(CHARACTER LARGE OBJECT),

p) 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

10

1"

12
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The interiors of any two ST Pnlygnn values that are elements of the ST PrivateGeometries attribute

shall not spatially intersect.
v m e ST_MultiPolygon, ¥ p;, p; € m.ST_Geometries(), i # j, Interior(p;) N Interior(p;) = &

[The boundaries of any two ST_Polygon values that are elements of the ST_PrivateGeometries
attribute may only intersect at only a finite number of points.

v m e ST_MultiPolygon, ¥ p;, pj € m.ST_Geometries(),
V ¢; € Boundary(p), ¢; € Boundary(p;) ¢i ¢, ={ p1, ..., px | pi € ST_Point, 1 <i<k}

An ST_MultiPolygon value is defined as topologically closed.

An ST_MultiPolygon is a topologically closed point set.

An ST_MultiPolygon shall not have cut lines, spikes or punctures.
Vv m e ST_MuiltiPolygon, m = Closure(Interior(m))

An ST_MultiPolygon value is simple.

The interior of an ST_MultiPolygon with more than one ST_Polygon value is not a connected point
set. The number of connected components of the interior of an* ST_MuiltiPolygon is equal to the
cardinality of the ST_PrivateGeometries attribute.

The boundary of an ST_MultiPolygon is a set of linear’rings corresponding to the boundaries of the
ST_Polygon values of the ST_PrivateGeometries. Each linear ring in the boundary of the
ST_MultiPolygon is in the boundary of exactly one<ST_Polygon in the ST_PrivateGeometries
attribute. Every linear ring in the boundary of an"ST_Polygon in the ST_PrivateGeometries attribute is
n the boundary of the ST_MultiPolygon.

AN ST_MultiPolygon value is well formed.only if and only if all of the ST_Polygon values in the
ST_Private Geometries attribute are Wwell formed.

An ST_MultiPolygon value returied by the constructor function corresponds to the empty set.
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9.6.2 ST_MultiPolygon Methods
Purpose

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 TARGE ORJFFT(QT_MH GeometrvAsText) )

RETURNS ST MultiPolygon
FOR ST MultiPolygon
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).)
RETURNS ST MultiPolygon
FOR ST MultiPolygon
RETURN ST MPolyFromWKB (awkb)

CREATE CONSTRUCTOR METHOD ST MultiPolygon
(awkb BINARY LARGE OBJECT (ST MaxGeometkyAsBinary),
ansrid INTEGER)
RETURNS ST MultiPolygon
FOR ST MultiPolygon

RETURN ST MPolyFromWKB (awkb, ansrid)

CREATE CONSTRUCTOR METHOD ST MultiPolygon
(apolygonarray ST Polygon (ARRAY [ST MaxGeometryArrayElements])
RETURNS ST MultiPolygon
FOR ST MultiPolygon
RETURN SELF.ST SRIDAO).ST Geometries (apolygonarray)

CREATE CONSTRUCTOR METHOD ST_MultiPolygon
(apolygonarray.SH Polygon ARRAY[ST MaxGeometryArrayElements],
ansrid INTEGER)
RETURNS ST_MultiPolygon
FOR ST MultiPolygon
RETURN_SELF.ST SRID(ansrid) .ST Geometries (apolygonarray)

Definitional Rulées

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST<{Geometry values.

2)tST_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\ QT
J)OIT

LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

W) o) £ AT, £ 4o H l ot Aafi A H = H Lt £ 41 CLARACTER
WIAAJICTUITICU YyAS TTALU TS UTC THTTPICTITCTIIAUUTITFUTTITTOU TTIAATTTTUTIT Laruinidiity UT thic O IZATNNAAU TLTN

Description
1) The method ST_MultiPolygon(CHARACTER LARGE OBJECT) takes the following input parameter:
a) a CHARACTER LARGE OBJECT value awkt.
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2)

7)

9)

10)

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).

The method ST_MUMPolygonCHARACTER LARGE OBJECT, INTEGER) 1akes the folfowing mpat |

parameters:
a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value ansrid.

For the null-call type preserving SQL-invoked constructor method ST_MultiPolygon(CHARACTER
I ARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MultiPolygorrvalue. 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.

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

For the null-call type preserving SQL-invoked constructor method ST_MultiPolygon(BINARY LARGE
OBJECT):

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

b) Return an ST_MultiPolygon value reptesented by awkb with the spatial reference system
identifier set to 0 (zero).

The method ST_MultiPolygon(BINARY LARGE OBJECT, INTEGER) takes the following input
lparameters:

a) a BINARY LARGE OBJECT value awkb,
b) an INTEGER value‘\ansrid.

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
awkhb(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 _MuiltiPolygon value represented by awkb with the spatial reference system

identifier set to ansrid.
The method ST_MultiPolygon(ST_Polygon ARRAY) takes the following input parameters:
a) an ST_Polygon value apolygonarray.

The null-call type preserving SQL-invoked constructor method ST_MuitiPolygon(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.

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 Geometriesiattribute
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 PolygdnJARRAY
SET apolygonarray = CAST (ageometryargay AS
ST Polygon ARRAY[ST MaxGeometrydArrayElements]) ;
-- If any two polygons intersect«with the dimension of the result
-- greater than 0 (zero), then (Zaise an exception.
SET acounter = 1;
WHILE acounter <= CARDINALITY (apolygonarray)-1 DO
SET bcounter = acountek+l;
WHILE bcounter <= CARDINALITY (apolygonarray) DO
IF apolygonarrdy Jacounter].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 a&counter = acounter + 1;
END WHILE;
-- If SELF is the null value, then return the null value. Otherwise,
-#N\teturn 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.

’%) The method ST GnnmnfrinQ(QT f-‘.nnmnfry ARRAY) takes the fnlln\A/ing ihr\llf parameters:

a) an ST_Geometry ARRAY value ageometryarray.
4) For the type preserving method ST_Geometries(ST_Geometry ARRAY):

a) Let APOLYGONARRAY be the result of casting ageometryarray to an ST_Polygon ARRAY valu
(implicitly using ST_ToPolygonAry(ST_Geometry ARRAY).
b) Case:

i) If any two elements of APOLYGONARRAY intersect with more than afinite number of pointg,
then an exception condition is raised: SQL/MM Spatial exception —nvalid 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_Geometry ARRAY) for type ST_MultiSurface, 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 QT'iMlﬂ tiPolvgon

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromText (awkt, ansrid) AS ST MwltiPolygon)

Definitional 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

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

a) a CHARACTER LARGE OBJECT value awkt.
For the null-call function ST_MPolyFromText(CHARACTER LARGE OBJECT):

~

N
-

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.

set to 0 (zero).

The function ST_MPolyFromText(CHARACTER LARGE OBJECT, INTEGER) takes the following
nput parameters:

a) a CHARACTER LARGE OBJECT value awkt,
b) an{INTEGER value ansrid.
Forthe null-call function ST_MPolyFromText(CHARACTER LARGE OBJECT, INTEGER):

w
~

K

a) The parameter awkt is the well-Kknown text representation of an ST_MultiPolygon value. If awkt is

b) Return an ST_MultiPolygon value represented by awkt with the spatial reference system identifier

g) The pargmofnr awktis the well-known text rnprncnnfnfinn ofan ST I\/h:lﬁDnlygnn value—If awktis

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 MultiPolvgon

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)

Definitional 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.

Description
1) The function ST_MPolyFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) a BINARY LARGE OBJECT value awkb.
2) 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 theyBNF 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_MaltiPolygon value represented by awkb with the spatial reference system
identifier set te-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)<Eor the null-call function ST_MPolyFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is. the well-known blnary representatlon ofan ST Mult/Pongon value. If

|mplementat|on deflned whether or not the foIIowmg exceptlon cond|t|on is ralsed 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 QTiMUTfiPO1VGOh

LANGUAGE SQL

DETERMINISTIC

CONTAINS 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
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
RETURN TREAT (ST GeomFromGML (agml, ansrid) AS ST /Mu¥tiPolygon)

Definitional Rules

1)

ST_MaxGeometryAsGML is the implementation-defined maximum cardinality of the CHARACTER
L ARGE OBJECT used for the GML representation of an ST<Geometry value.

Description

1

~

N
-

3

~

2

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

a) a CHARACTER LARGE OBJECT value agml.
For the null-call function ST_MPolyFromGML(CHARACTER LARGE OBJECT):

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 0 (zero).

The function ST_MPRolyFromGML(CHARACTER LARGE OBJECT, INTEGER) takes the following
nput parameters:

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

a).Ifithe parameter agm/ does not contain a MultiPolygon XML element in the GML representation,

then-itis implnmanfafir\n defined-whether or not the fnlln\uing nvr\npfinn conditionisraised:

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 QTiMU] tiPolvgon

LANGUAGE SQL

DETERMINISTIC

CONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN ST BdMPolyFromText (awkt, O0)

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
Description

1) The function ST_BdMPolyFromText(CHARAGTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT value awkt.

2) For the null-call function ST_BdMPelyFromText(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 CHARACTERLARGE OBJECT value awkt,
b) an INTEGER value ansrid.
4) For the null-eall 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.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) Use ST_MLineFromText(CHARACTER LARGE OBJECT) to transform awkt to an
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.

© ISO/IEC 2003 - All rights reserved Geometry Collection Types 301


https://standardsiso.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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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 QTiMU]fiPO1VGOﬁ

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
Description

1) The function ST_BdMPolyFromWKB(BINARY-.LARGE OBJECT) takes the following input
parameters:

a) a BINARY LARGE OBJECT valug @wkb.

2) For the null-call function ST_BdMPelyFromWKB(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 inpu
parameters:

a) an BINARY LARGE-OBJECT value awkb,
b) an INTEGER value ansrid.
4) For the null-eall fanction ST_BdMPolyFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiLineString value. If
awkh 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) Use ST_MLineFromWKB(BINARY LARGE OBJECT) to transform awkb to an 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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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 TYPE ST SpatialRefSys
AS (

—-- See Description

)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST SpatialRefSys
(awkt CHARACTER LARGE OBJECT (ST MaxSRSAsText)9
RETURNS ST SpatialRefSys
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR METHOD ST SpatialRefSys
(ansrid INTEGER)
RETURNS ST SpatialRefSys
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST ASWKTSRS ()
RETURNS CHARACTER LARGE OBJECT (ST MaxSRSAsText)
LANGUAGE ©QL
DETERMINISTIC
CONTAENS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST WKTSRSToSQL
(awkt CHARACTER LARGE OBJECT (ST MaxSRSAsText))
RETURNS ST SpatialRefSys
LANGUAGE SQL
DETERMINISTIC
CONTAINS SOL

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

sIOBJECT used for the well-known text representation of an ST_SpatialRefSys value.
Description
1

~

The ST_SpatialRefSys type provides for public use:

a) a method ST_SpatialRefSys(CHARACTER LARGE OBJECT),

b) a method ST_SpatialRefSys(INTEGER),

c) a method ST_AsSWKTSRS(),

d) a method ST_WKTSRSToSQL(CHARACTER LARGE OBJECT),

e) a method ST_SRID(),

f) a method ST_Equals(ST_SpatialRefSys),

g) an ordering function ST_OrderingEquals(ST_SpatialRefSys, ST{SpatialRefSys),
h) an SQL Transform group ST_WellKnownText.

—_— = = = = =

N
-

The attribute definitions in the ST_SpatialRefSys type are implementation-dependent.

NOTE 11 Implementations should refer to ISO 19111 as a mogdel'to follow for the implementation-dependent
attribute definitions in the ST_SpatialRefSys type.
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10.1.2 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_SpaEialRe fSys
BEGIN

-- See Description

END

CREATE CONSTRUCTOR METHOD ST SpatialRefSys
(ansrid INTEGER)
RETURNS ST SpatialRefSys
FOR ST SpatialRefSys
BEGIN

-- See Description

END
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.
Description

1) The method ST_SpatialRefSys(CHARACTER LARGE OBJECT) takes the following input
parameters:

a) a CHARACTER LARGE OBJECT Vvalue awkt.

2) The parameter awkt is the well-known text representation of an ST_SpatialRefSys value. If awkt is
not producible in the BNF for <spatial reference system>, then it is implementation-defined whether ¢r
not the following exceptionicondition is raised: SQL/MM Spatial Exception — invalid well-known text
representation.

3) 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:

4) The method\ST_SpatialRefSys(INTEGER) takes the following input parameters:
a) anINTEGER value ansrid.

5) The.null-call type preserving SQL-invoked constructor method ST_SpatialRefSys(INTEGER) returns
an. ST_SpatialRefSys value representing the spatial reference system defined by the spatial
reference system identifier, ansrid.
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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

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 valuel

Description

1
2

[The method ST_AsWKTSRS() has no input parameters.

The null-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://standardsiso.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_SpaEialRefSys
RETURN SELF.ST SpatialRefSys (awkt)

Definitional Rules

1) ST_MaxSRSAsText is the implementation-defined maximum cardinality of the CHARACTER LARGH
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 awkt is
not producible in the BNF for <spatial reference system>, then,it is'implementation-defined whether ¢r
not the following exception condition is raised: SQL/MM Spatial. Exception — invalid well-known text
representation.

3) The null-call method ST_WKTSRSToSQL(CHARACTER'LARGE 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
Des(cription
1
2

The method ST_SRID() has no input parameters.

~

The null-call method ST_SRID() returns an INTEGER value representing a unique’identifier. This
unique identifier is called the spatial reference system identifier. A spatial reference system identifier
that is equal to 0 (zero) is implementation-defined. A spatial reference system.identifier that is not
equal to 0 (zero) is implementation-dependent.

~
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10.1.6 ST_Equals Method

Purpose

Test if two ST_SpatialRefSys values are equal.

Definition

CREATE METHOD ST Equals
(ansrs ST SpatialRefSys)
RETURNS TNTEGER

ISO/IEC 13249-3:2003(E)

FOR ST SpatialRefSys
BEGIN

-- See Description

END

Description

1) The method ST_Equals(ST_SpatialRefSys) takes the following input parameters:

a) an ST_SpatialRefSys value ansrs.

2) 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).

3) The method ST_Equals(ST_SpatialRefSys) is implemehtation-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
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC DISPATCH
RETURN
CASE
WHEN ansrs.ST Equals (anothersrs) = 1 THEN
0
ELSE
1
END

CREATE ORDERING FOR ST SpatialRefSys
EQUALS ONLY BY RELATIVE
WITH FUNCTION ST OrderingEquals (ST SpatiadRefSys, ST SpatialRefSys)

Description

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.
For the null-call function ST_OrderingEquals(ST_SpatialRefSys, ST_SpatialRefSys):
Case:

2

~

a) If the value expression ansrs.ST_Equals(anothersrs) is 1 (one), then return 0 (zero).
b) Otherwise, return 1 (one):

Use the function ST_OrderingEquals(ST_SpatialRefSys, ST_SpatialRefSys) to define ordering for the
ST_SpatialRefSys type(

w
-~
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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 SQT, WTITH METHOD ST WKTSRSTOSQT,

(CHARACTER LARGE OBJECT (ST MaxSRSAsText)),
FROM SQL WITH METHOD ST AsSWKTSRS())

Definitional Rules

1) ST_MaxSRSAsText is the implementation-defined maximum cardinality of the CHARACTER LARGH
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 systems ::=
<projected cs>
| <geographic cs>
| <geocentric cs>

projected cs> ::=

PROJCS <left delimiter>
<double quote> <name> <double quote> <comma>
<geographic cs> <comma>
<projection> <comma>
{ <parameter> <comma> }...
<linear unit>
<right delimiter>

geographic cs> ::=
GEOGCS <left delimiter>
<double quote> <name> <double quote> <comfa>
<datum> <comma>
<prime meridian> <comma>
<angular unit>
[ <linear unit> ]
<right delimiter>

geocentric cs> ::=
GEOCCS <left delimiter>
<double quote> <name> <douwble quote> <comma>
<datum> <comma>
<prime meridian> <comma>
<linear unit>
<right delimiter>

projection> ::=
PROJECTION <left\delimiter>
<double quote> <projection name> <double quote>
<right delimiter>

parameter> : =
PARAMETRER“<1left delimiter>
<d@ubkle quote> <parameter name> <double quote> <comma>
<value>
sfright delimiter>

vadue> ::= <number>

datum> ::=

DATUM <left delimiter>
<double quote> <datum name> <double quote> <comma>
<spheroid>
<right delimiter>
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<spheroid> ::=
SPHEROID <left delimiter>
<double quote> <spheroid name> <double quote> <comma>
<semi-major axis> <comma>
<inverse flattening>
<right delimiter>

<semi-major axis> ::= <number>

<inverse flattening> ::= <number>

J:JLJ‘_U[C ML ididll . e
PRIMEM <left delimiter>
<double quote> <prime meridian name> <double quote> <comma>
<longitude>
<right delimiter>

<longitude> ::= <number>
<angular unit> ::= <unit>
<linear unit> ::= <unit>
<unit> ::=

UNIT <left delimiter>
<double quote> <unit name> <double quote> <¢omma>
<conversion factor>
<right delimiter>

<conversion factor> ::= <number>
<datum name> ::= <letters>
<parameter name> ::= <letters>
<prime meridian name> ::= <letters>
<projection name> ::= <letters>
<spheroid name> ::= <letters>

<unit name> ::= <letters>

<name> ::= <letters>

<letters> ::= <letter>.7T.

<letter> ::=
<simple Latin/letter>
| <digit>
| <special>

<special>4=
<left paren>

| &right paren>

f\&minus>

|/ <underscore>

| <period>

| <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>

3 2 ] T} : 2 3 1 :
oCCT OoUDCTILIadlUustT J. 1, oYL LT LILIIdl Clladal dULT L 2 E

ISO/IEC 9075-2

digit> ::=
'l See Subclause 5.1, "<SQL terminal character>", in
ISO/IEC 9075-2

double quote> ::=
'l See Subclause 5.1, "<SQL terminal character>", in
ISO/IEC 9075-2

comma> ::=
'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 terminal character>", in
ISO/IEC 9075-2

right paren> ::=
'l See Subclause 5.1, "<SQL “terminal character>", in
ISO/IEC 9075-2

minus> ::=
'l See Subclause 5.1, ."<SQL terminal character>", in
ISO/IEC 9075-2

underscore> ::=
'l See Subclause 5.1, "<SQL terminal character>", in
ISO/IEC (9Q75-2

period> ::=
'l SeeySubclause 5.1, "<SQL terminal character>", in
ISOYIEC 9075-2

quotexN\y:=
N See Subclause 5.1, "<SQL terminal character>", in
ISO/IEC 9075-2

'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.
e) <geographic cs> is a geographic coordinate system.

f) <geocentric cs> is a geocentric coordinate system.

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 namep
is an implementation-defined name of a parameter.

j) <datum> is the horizontal datum used by the <geographic cs> or the.<g€ocentric cs>. <datum
name> is an implementation-defined name of a datum.

k) <spheroid> is the spheroid of a datum defined by a semi-majok axis, <semi-major axis>, and an
inverse flattening, <inverse flattening>. <spheroid>s are implementation-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>s 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 alinear unit or the number of radians for an angular
unit per unit. <conversion factor> is greater than zero. <angular unit>s and <linear unit>s are
implementation-defined.
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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
—twoiTTtersecting fines:

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 NUCL INPUT,

CONSTRUCTOR METHOD ST_Angle
(degrees INTEGER, minutes DOUBLE PRECISION)
RETURNS ST_Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CGONSTRUCTOR METHOD ST Angle
(degrees INTEGER, minutes INTEGER, seconds DOUBLE PRECISION)
RETURNS ST Angle
SELEF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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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,

RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

CONSTRUCTOR METHOD ST_Angle
(aline ST LineString,

RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

CONSTRUCTOR METHOD ST Angle

RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL

METHOD ST Radians ()
RETURNS DOUBLE PREEGISION
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULZ ON NULL INPUT,

METHOD $%\Radians
(radsians DOUBLE PRECISION)
RETURNS ST Angle
SELEF AS RESULT
LANGUAGE SQL
DETERMINISTIC

anotherdirection ST Direction)

RETURNS NULL ON NULL INPUT,

anotherline ST LineString)

RETURNS NULL ON NULL INPUT,

RETURNS NULL ON NULL INRUT,

(awkt CHARACTER VARYING (ST MaxAngleAsText))

CONTATNS QQT

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 ()

ISO/IEC 13249-3:2003(E)

RETURNS INTEGER

LANGUAGE SQL

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 NULIN-ENPUT,

METHOD ST String
(numdecdigits«INTEGER)
RETURNS CHARACTER VARYING(ST_MaXAngleString)
LANGUAGE SOL
DETERMINISTIC
CONTAINS/ SQL
RETURNS NULL ON NULL INPUT,

METHOD' ST String
¢dms CHARACTER VARYING (ST MaxAngleString))
RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC

CONTATNS QQT

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,

METHOD 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 INPUTY

METHOD ST Divide
(adivisor DOUBLE PRECILSION)
RETURNS ST Angle
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULZL ON NULL INPUT,

METHOD ST\AsText ()
RETURNS CHARACTER VARYING (ST MaxAngleAsText)
LANGUAGE SQL
PETERMINISTIC
CONTAINS SQL
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 SZ_AQg[e(QT_Pnim‘ QT_Pninf QT_Pninﬂ

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(),

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(),

)

)

)
I) a method ST_Degrees(DOUBLE PRECISION),
)

)

)

)

)

)

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 fungtion ST_OrderingCompare(ST_Angle, ST_Angle),
aa) an SQL Aransform group ST_WellKnownText,
ab) an SQL /Transform group ST_WellKnownBinary.

2) The atfribute ST_PrivateRadians contains the measurement of the angle expressed in radians.
3) The.direction 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
BEGIN

-- 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

END

CREATE CONSTRUCTOR METHOD ST Angle
(degrees INTEGER,

minutes INTEGER,

seconds DOUBLE PRECISION)
RETURNS ST Angle
FOR ST Angle
BEGIN

-- S€e 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

ISO/IEC 13249-3:2003(E)

BEGIN
-- check atpoint
IF atpoint.ST IsEmpty() = 1 THEN
SIGNAL SQLSTATE '2FF17'
SET MESSAGE TEXT = 'empty point value';
END IF;
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 ne@t well formed';
END TIF;

-- check anotherpoint
IF anotherpoint.ST IsEmpty ()
SIGNAL SQLSTATE '2FF17'

SET MESSAGE TEXT = 'empty point

END IF;
IF anotherpoint.ST IsValid()
SIGNAL SQLSTATE '2FF18Y

SET MESSAGE TEXT'= 'point value

END IF;

-- check if poin%ts are coincident

IF atpoint.STqEquals (apoint)

-- pointsiare co-located so direction is not defined

SIGNAL~SQLSTATE '2FF19'

SET“MESSAGE TEXT = 'points are equal';

END IE;

IFafpoint.ST Equals (anotherpoint)
-- points are co-located so direction is not defined

SIGNAL SQLSTATE '2FF19'

SET MESSAGE TEXT = 'points are equal';

END IF;

-- See Description

1 THEN

value';

not well formed';

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
(aline ST LineString,
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'(
ELSEIF aline.ST IsClosed() = 1 THEN
-- not a line
SIGNAL SQLSTATE '2FF21'
SET MESSAGE TEXT = 'degenerate line has{no direction';
END IF;

-— check if anotherline is valid
IF anotherline.ST NumPoints () <> 2 THEN
-- not a line
SIGNAL SQLSTATE '2FF20'
SET MESSAGE TEXT = 'linestring is not a line';
ELSEIF anotherline.ST IsClosed() = 1 THEN
-- not a line
SIGNAL SQLSTATE '2FF21/(
SET MESSAGE TEXT_:.# )*degenerate line has no direction';
END IF;

-- See Description

END

CREATE CONSTRUCTOR_METHOD ST Angle
(awkt CHARACTER VARYING (ST MaxAngleAsText))
RETURNS ST Ahgle
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:
a) a CHARACTER value units,
b) a DOUBLE PRECISION value angle.

4) Let IND be the CHARACTER value specified by units.

5) For the null-call type preserving SQL-invoked constructor method ST_Angle(CHARACTER, DOUBLE
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.
6) The method ST_Angle(INTEGER, DOUBLE PRECISION) takes the following input parameters:
a) an INTEGER value degrees,
b) a DOUBLE PRECISION value minutes.

7) Let D be the INTEGER value specified by degrees, and M the DOUBLE RRECISION value specified
by minutes.

8) The DOUBLE PRECISION value M shall be in the range 0 <= M <60,

9) For the null-call type preserving SQL-invoked constructor method-ST_Angle(INTEGER, 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 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 the
combination of degrees and minutes;expressed in radians, equal to:

(pi* (D -M1/60))/180

10) The method ST_Angle(INTEGER,INTEGER, DOUBLE PRECISION) takes the following input
parameters:

a) an INTEGER value degrees,
b) an INTEGER value-minutes,
c) a DOUBLE RRECISION value seconds.

11) Let D be the ANTFEGER value specified by degrees, M the INTEGER value specified by minutes, and
S the DOUBI-E PRECISION value specified by seconds.

12) The INTEGER value M shall be in the range 0 <= M < 60.
13) The. DOUBLE PRECISION value S shall be in the range 0 <= S <60

14)\For the null-call type preserving SQL-invoked constructor method ST_Angle(INTEGER, INTEGER,
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-M1/60-S/3600))/180
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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 exceptioh —
point 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 —
point 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 is\faised: SQL/MM Spatial
exception — point value not well formed.

g) If atpoint equals apoint, then an exception condition is raised: SQL/MM Spatial exception — points
are equal.

h) If atpoint equals anotherpoint, then an exception condition is raised: SQL/MM Spatial exception —
points are equal.

i) Otherwise, return an ST_Angle value with thé-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-in“radians from D2 to D1.

18) [The method ST_Angle(ST_Direction; ST_Direction) takes the following input parameters:

~

a) an ST_Direction value adirection,
b) an ST_Direction value @netherdirection.

19) [For the null-call type préserving SQL-invoked constructor method ST_Angle(ST_Direction,

ST _Direction) return @amST_Angle value with the attribute ST_PrivateRadians set to the lesser of:

~

a) the clockwise~angle measured in radians from adirection to anotherdirection, or
b) the clockwise angle measured in radians from anotherdirection to adirection.

20) [The methed' ST_Angle(ST_LineString, ST_LineString) takes the following input parameters:

~

a) ansST_LineString value aline,

b)yyan 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.
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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: SQI /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\lesser 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 definedby‘the following BNF for <angle
text representation>:

<angle text representation> ::=
ANGLE <angle text>

<angle text> ::=
DEGREES <left paren> <degrees> <rigltt paren>
| GRADIANS <left paren> <gradians>&right paren>
| RADIANS <left paren> <radians>"“<right paren>

<degrees> ::=
<number>

<gradians> ::=
<number>

<radians> ::=
<number>

a) <angle text represgntation> is the well-known text representation for an ST_Angle value that is
produced by <angletext>.

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 (rddiéans)
END;
END IF;
END

Description
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 value radians.
4) For the type preserving method ST_Radians(DOUBLE PRECISION):
Case:

a) If radians is the null value, then an exception condition is raised: SQL/MM Spatial exception — nyll
argument.

b) If SELF Gis'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

END

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 PrivateRadiansy
(ST ApproximatePi% degrees)/180)
END;
END IF;
END

Definitional Rules
1) IST_ApproximatePi is the implementation-defined meta-variable representing pi.
Description
1
2

~

The method ST_Degrees()-has’'no input parameters.

The null-call method ST _BPegrees() returns the value of the ST_PrivateRadians attribute converted to
decimal degrees.

The method ST_Pegrees (DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLEPRECISION value degrees.
For the type)preserving method ST_Degrees(DOUBLE PRECISION):

Case!

~

L

2

a)if degrees is the null value, then an exception condition is raised: SQL/MM Spatial exception —

TToitarganeTt.
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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Purpose

ISO/IEC 13249-3:2003(E)

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 TNTEGER

FOR ST Angle
BEGIN

—-— See Description

END

Description
1) The method ST_DegreeComponent() has no input parameters.

2) The null-call method ST_DegreeComponent() returns the INTEGER degree.part of the degrees,
minutes, and seconds representation of the value of the ST_PrivateRadliahs 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 TNTEGER

FOR ST Angle
BEGIN

—-— See Description

END
Description
1) [The method ST_MinuteComponent() has no input parameters.

2) [The null-call method ST_MinuteComponent() returns the INTEGER minutes part ofthe degrees,
minutes, and seconds representation of the value of the ST_PrivateRadians-attribute.
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Purpose
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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 DOUBTE PRECTSTON

FOR ST Angle
BEGIN

—-— See Description

END

Description
1) The method ST_SecondComponent() has no input parameters.

2) The null-call method ST_SecondComponent() returns the DOUBLE PRECISION seconds part of the
degrees, minutes, and seconds representation of the value of the ST _-PrvateRadians 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 IARYTNG(QT_MF AngleString)

FOR ST Angle
BEGIN

—-— See Description

END

CREATE METHOD ST String

(numdecdigits INTEGER)

RETURNS CHARACTER VARYING(ST_MBXAngleString)
FOR ST Angle

BEGIN

-- See Description

END

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 SEDF IS NULL THEN
NULL
ELSE

-— SET degrees = !! See Description
SELF.ST PrivateRadians (
(ST ApproximatePi * degrees)/180)
END;
END TIF;
END

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 degreesSipart).
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 — null
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 degrees,
minutes, and seconds representation ©f an angle represented by dms, into an equivalent
decimal degrees representation.

i) Return the value expression: SELF.ST_PrivateRadians((ST_ApproximatePi * DEGREES) /
180).

© ISO/IEC 2003 - All rights reserved Angle and Direction Types 337


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

ISO/IEC 13249-3:2003(E)

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

END

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 PrivateRadiansy
(ST ApproximatePi«¥ gradians) / 200)
END;
END IF;
END

Definitional Rules
1) IST_ApproximatePi is the implementation-defined meta-variable representing pi.
Description
1
2

~

[The method ST_Gradians()-has no input parameters.

The null-call method ST _Gradians() returns the value of the ST_PrivateRadians attribute converted to
gradians.

The method ST _Gradians(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE'PRECISION value gradians.
For the type)preserving method ST_Gradians(DOUBLE PRECISION):

Case!

~

L

2

a)If gradians is the null value, then an exception condition is raised: SQL/MM Spatial exception —

TToit-arganeTt.
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

-- See Description

END
Description
1) The method ST_Add(ST_Angle) takes the following input parameters:
a) an ST_Angle value anangle.

2) The null-call type preserving method ST_Add(ST_Angle) returns the altue of SELF with the
SELF.ST_PrivateRadians attribute value set to its original value plus the value of
anangle.ST_PrivateRadians.
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11.1.11 ST_Subtract Method

Purpose

Subtract the value of an angle from the ST_Angle value.
Definition

CREATE METHOD ST Subtract
(anangle ST Angle)
RETURNS QT‘iAncﬂ e

FOR ST Angle
BEGIN

-- See Description

END

Description
1) [The method ST_Subtract(ST_Angle) takes the following input parameters:

~

a) an ST_Angle value anangle.

N
-

The null-call type preserving method ST_Subtract(ST_Angle) returns the valug of SELF with the
SELF.ST_PrivateRadians attribute value set to its original value minus the value of
anangle.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 QTiAmﬂ e

FOR ST Angle
BEGIN

-- See Description

END
Description
1) The method ST_Multiply(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION value afactor.

2) The null-call type preserving method ST_Multiply(ST_Angle) returns the value of SELF with the
SELF.ST_PrivateRadians attribute value set to its original value multiplied 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
BEGIN
IF adivisor = 0 THEN
SIGNAL SQLSTATE '2FF13'
SET MESSAGE TEXT = 'attempted division by zero';
END IF;

-- See Description

END

Description
1) [The method ST_Divide(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION value adivisor.

For the null-call type preserving method ST_Divide(ST_Angle):

~

N
-

Case:

a) If adivisor is equal to 0 (zero), then an exception condition is raised: SQL/MM Spatial exception —
attempted division by zero.

b) Otherwise, return the value of SELF with the SELF.ST_PrivateRadians attribute value set to its
original 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

Definitional 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.

Description
1) The method ST_AsTex{() has no input parameters.

2) The null-call method ST_AsText() returns a CHARACTER VARY|ING value containing the well-knowh
text representation of SELF. Values shall be produced in the BNF for <angle text representation>.
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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 SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT
STATIC 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
ORDER FULL BY RELATIVE
WITH FUNCTION ST OrderingCompare (ST\ Angle, ST Angle)

Description
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.

N
-~

For the null-call function ST_OrderingCompare(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, return0 (zero).

w
-~

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 SQT, WTITH METHOD ST Angle (CHARACTER ARYTNG(CTﬁM& AngleAsText) )

FROM SQL WITH METHOD ST AsText())

ST WellKnownBinary
(TO SQL WITH METHOD ST Angle (DOUBLE PRECISION),
FROM SQL WITH METHOD ST Radians())

Definitional 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.

Description

1) Use the method ST_Angle(CHARACTER VARYING) and the method ST\ AsText() to define the
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
REATE TVYDE QT Do oot o n
AS (
ST PrivateAngleNAzimuth ST Angle DEFAULT NULL
)
INSTANTIABLE
NOT FINAL

CONSTRUCTOR METHOD ST Direction
(direction DOUBLE PRECISION)
RETURNS ST Direction
SELF AS RESULT
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

CONSTRUCTOR 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,

CONSTRUCTOR METHOD ST_Direction
(northsouth CHARACTERT(1),
azimuthangle ST ,Angle)
RETURNS ST_Direction
SELF AS RESULT
LANGUAGE SQF&

DETERMINISTAC
CONTAINZ.SQL
RETURNS \NULL ON NULL INPUT,

CONSTRYCTOR METHOD ST Direction
(frompoint 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

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 NULI» INPUT,

METHOD ST_ASText()
RETURNS._CHARACTER VARYING (ST MaxDirectionAsText)
LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST RadianBearing
(numdecdigits INTEGER)
RETURNS CHARACTER VARYING(ST_MaXDirectionString)

LANGUAGE QQT

DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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METHOD ST DegreesBearing
(numdecdigits INTEGER)

RETURNS CHARACTER VARYING (ST MaxDirectionString)

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST DMSBearing
(numdecdigits INTEGER)

RETURNS CHARACTER VARYING (ST MaxDirectionString)

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST RadianNAzimuth
(numdecdigits INTEGER)

RETURNS CHARACTER VARYING (ST MaxDirectionString)

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST DegreesNAzimuth
(numdecdigits INTEGER)

RETURNS CHARACTER VARYING (ST MaxDirection§tring)

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST_DMSNAZimuth
(numdecdigits INTEGER)

RETURNS CHARACTER VARYING (S§¥ MaxDirectionString)

LANGUAGE SQL
DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL -INPUT,

METHOD ST RadianSAzdimuth
(numdecdigits ‘ENTEGER)

RETURNS CHARACTER VARYING (ST MaxDirectionString)

LANGUAGE.'SQL
DETERMENTISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,

METHOD ST DegreesSAzimuth
(numdecdigits INTEGER)

RETURNS CHARACTER VARYING (ST MaxDirectionString)

LANGCIACE QQT

DETERMINISTIC
CONTAINS SQL
RETURNS NULL ON NULL INPUT,
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RETURNS CHARACTER VARYING (ST 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 SQL

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

Definitional 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 represgntation of an ST_Direction value.

3) The attribute ST_PrivateAngleNAzimuth is¥iet for public use. There are no GRANT statements
granting EXECUTE privilege to the observer or mutator method for ST_PrivateAngleNAzimuth.

Description

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 constructorymethod ST_Direction(ST_Point, ST_Point),

e) a constrictor method ST_Direction(ST_LineString),

f) a constructor method ST_Direction(CHARACTER VARYING),

g)\a)method ST_Radians(),
h) 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),
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p) a method ST_DMSNAzimuth(INTEGER),
q) a method ST_RadianSAzimuth(INTEGER),
r) a method ST_DegreesSAzimuth(INTEGER),

t) a method ST_AddAngle(ST_Angle),
u) a method ST_SubtractAngle(ST_Angle),

v) an nrdnring function ST ()rdnring(‘nmparp(QT Direction ST Direction)

)
)
)
s) a method ST_DMSSAzimuth(INTEGER),
)
)
)
)

w) an SQL Transform group ST_WellKnownText,
x) an SQL Transform group ST_WellKnownBinary.

N
-

The attribute ST_PrivateAngleNAzimuth contains the angle measured clockwise from True North.

L

The value of the angle in ST_PrivateAngleNAzimuth shall be greater than or equal to 0 (zero)and
ess than 360 degrees (or 2pi radians or 400 gradians). Methods mutating the value of ah
ST _Direction (for example, ST_AddAngle) shall convert the resultant to be within this range.
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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 ST Direction

FOR ST Direction
BEGIN

-- 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 CONSTRUCTORSMETHOD ST_Direction
(frompoint ST.\Pdint,
topoint ST Roint)
RETURNS ST _Direction
FOR ST _DRirvection

BEGIN
~~,check frompoint
{F frompoint.ST IsEmpty() = 1 THEN
SIGNAL SQLSTATE '2FF17'
SET MESSAGE TEXT = 'empty point value';
END IF;
IF frompoint.ST IsValid() = 0 THEN
STIGNAL 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 TIF;
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 line';
ELSEIF aline.ST IsClosed() = 1 THEN
-- not a line
SIGNAL SQLSTATE '2FF21'°
SET MESSAGE TEXT = 'degenerate lLkine has no direction';
END IF;

-- See Description

END

CREATE CONSTRUCTOR METHOD STiDirection

(awkt CHARACTER VARYING (ST MaxDirectionAsText))
RETURNS ST_Direction

FOR ST Direction

BEGIN

-- See Descriptlen

END
Description

1) [The method ST Birection(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.

4) 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.

b) If bearingangle.ST_Radians() is less than 0 (zero) radians or bedringangle.ST_Radians() is
greater than (pi/2) radians, then an exception condition is raiséd: SQL/MM Spatial exception —
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 thetattribute 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.

6) Let NS be the CHARACTER value-specified by northsouth.

7) 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 Spatigl
exception Linvalid argument.

b) If azimuthangle.ST_Radians() is less than 0 (zero) radians or azimuthangle.ST_Radians() is
greaterthan or equal to (2*pi) radians, then an exception condition is raised: SQL/MM Spatial
exception — invalid argument.

chOtherwise, returns an ST_Direction value with:

Case:

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 —
point 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 frempoint to the
topoint.

10) [The method ST_Direction(ST_LineString) takes the following input parameters:

~

a) an ST_LineString value aline.

et P1 be the point value returned by aline.ST_StartPoint() and P2 be-the point value returned by
aline.ST_EndPoint().

For the null-call type preserving SQL-invoked constructor method*ST_Direction(ST_LineString):

11

~

12

~

Case:

a) If aline is not a line, then an exception condition isstaised: 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 valle 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.

[The method ST_Direction(CHARACTER VARYING) takes the following input parameters:
a) a CHARACTER VARYING value awkt

The well-known text representation of an ST_Direction value is defined by the following BNF for
<direction text representation>:

13

~

14

~

direction flext representation> ::=
DIRECTION <nazimuth text>

nazimyth 'text> ::=
<Ieft 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 DOUBRTE PRECTSTON

FOR ST Direction
RETURN SELF.ST PrivateAngleNAzimuth.ST Radians()

Description
1
2

~

The method ST_Radians() has no input parameters.

The null-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

Description
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 nazimuthangle is the null value, then an exception condition is raised: SQL/MM Spatial
exception<null argument.

b) If SELE jis the null value, then return the null value.

c) If nazimuthangle.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 Spatial
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

Definitional Rules

1) [ST_MaxDirectionAsText is the implementation-defined maximum cardinality of the CHARACTER
VARYING used for the well-known text representation of an ST_Direction value.

Description
1) [The method ST_AsTex{() has no input parameters.

2) [The null-call method ST_AsText() returns a CHARACTER VARYING value containing the well-known
text representation of SELF. Values shall be produced in the BNF for <difection text representation>.

358 Angle and Direction Types © ISO/IEC 2003 - All rights reserved


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

ISO/IEC 13249-3:2003(E)

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 VARYTNG(?TiMa DirectionString)

FOR ST Direction
BEGIN

-- See Description

END
Description
1) The method ST_RadianBearing(INTEGER) takes the following input parameters:
a) an INTEGER value numdecdigits.

2) 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.

3) Let NAZ be the ST_Angle value equal to SELF.ST_PrivateAngleNAzimuth.
4) 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
ii) Let EW be the CHARACTER valueegual to 'E'.
b) If 90 < NAZ.ST_Degrees() <= 180,then:
i) Let NS be the CHARACTER.value equal to 'S',
i) Let A be the ST_Angle~value equal to NEW ST_Angle('D',180).ST_Subtract(NAZ), and
ii) 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 bethe ST_Angle value equal to NAZ.ST_Subtract(NEW ST_Angle('D',180)), and
ii) 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',
ii) 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 VARYTNG(?TiMa DirectionString)

FOR ST Direction
BEGIN

-- See Description

END
Description
1) The method ST_DegreesBearing(INTEGER) takes the following input parameéters:
a) an INTEGER value numdecdigits.

2) 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.

3) Let NAZ be the ST_Angle value equal to SELF.ST_PrivateAngleNAzimuth.
4) 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
ii) Let EW be the CHARACTER valueegual to 'E'.
b) If 90 < NAZ.ST_Degrees() <= 180,then:
i) Let NS be the CHARACTER.value equal to 'S',
i) Let A be the ST_Angle~value equal to NEW ST_Angle('D',180).ST_Subtract(NAZ), and
ii) 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 bethe ST_Angle value equal to NAZ.ST_Subtract(NEW ST_Angle('D',180)), and
ii) 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',
ii) 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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