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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 are

members of ISO or IEC participate in the development of International Standards through technical
cpmmittees established by the respective organization to deal with particular Tfields of technical activiiy}
I$O and IEC technical committees collaborate in fields of mutual interest. Other international organjzations,
gpvernmental and non-governmental, in liaison with 1ISO and IEC, also take part in the work.

nternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 8.

r the field of information technology, ISO and IEC have established a joint technical@ommittee, ISO/IEC
C 1. Draft International Standards adopted by the joint technical committee are_circulated to nationg|
bdies for voting. Publication as an International Standard requires approval by atleast 75 % of the
htional bodies casting a vote.

> T <

1%

ttention is drawn to the possibility that some of the elements of this part©f ISO/IEC 13249 may be th
Ibject of patent rights. ISO and IEC shall not be held responsible for-identifying any or all such paten
rights.

v >

International Standard ISO/IEC 13249-3 was prepared by Joint.Technical Committee ISO/IEC JTC 1,
Information technology, Subcommittee SC 32, Data management and interchange.

=

$O/IEC 13249 consists of the following parts, under.the-general title Information technology — Databgase
anguages — SQL Multimedia and Application Packages:

e

—+ Part 1: Framework

—+ Part 2: Full text

— Part 3: Spatial

—t Part 4: General purpose facilities

— Part 5: Still image

>

nnexes A to C ofthis part of ISO/IEC 13249 are for information only.

Foreword ix
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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.

SQL/MM is structured as a multi-part standard. At present it consists of the following parts:

— Part 1: Framework

Part 2: Eull text

— Part 3: Spatial

— Part 4: General purpose facilities

— Part 5: Still image

The prganization of this part of ISO/IEC 13249 is as follows:

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

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

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

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

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

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

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

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

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

11) Clause 11, "Support Routines", defines supporting functions and procedures used by this part of
SO/IEC 13249.

12) Clause’12, "Conformance", defines the criteria for conformance to this part of ISO/IEC 13249.

13) Clattse-13StattsCodes*definesthe-SQESTATEcodestsedrrthis part of {ISOAEC13249:

14) 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 implementor

shall provide in each case.

15) 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.
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16) Annex C, "ST_Geometry Type Hierarchy", is an informative Annex. It visually describes the
inheritance relationship between user-defined type in this part of ISO/IEC 13249.

17) 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, "Support Routines", subclauses begin a new page. Any resulting
blank space is not significant.

Introduction xi
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Information technology — Database languages —
SQL Multimedia and Application P ackages —

Part 3:
Spatial

1 Scope
This part of ISO/IEC 13249:

) introduces the Spatial part of ISO/IEC 13249,

Q)

fanwd

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

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

q) defines spatial user-defined types and their associated routings.

The spatial user-defined types defined in this part adhere te the following:

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

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

(9]

Implementations of this part of ISO/IEC 13249 may exist in environments that also support geographi
ihformation, decision support, datamining, and data warehousing systems.

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

Scope 1
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2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of ISO/IEC 13249. For dated references, subsequent amendments to, or revisions
of, any of these publications do not apply. However, parties to agreements based on this part of ISO/IEC
13249 are encouraged to investigate the possibility of applying the most recent editions of the normative
documents indicated below. For undated references, the latest edition of the normative documents
referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ISOQ/EC 9075-1:1999 _Information rpr‘hnnlngy — Database Inngllagpc —SQl —Part1: Eramework

(BQL/Framework).

IBO/IEC 9075-2:1999, Information technology — Database languages — SQL — Part 2: Foundation
(BQL/Foundation).

IBO/IEC 9075-4:1999, Information technology — Database languages — SQL — Part 4 Persistent
$tored Modules (SQL/PSM).

IBO/IEC 13249-1, Information technology — Database languages — SQL Multiniedia and Application.

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

Normative references 3
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3 Definitions, notations, and conventions

3.1 Definitions

3.11 Definitions provided in Part 1

This part of ISO/IEC 13249 makes use of all terms defined in ISO/IEC 13249-1.

3.1.2 Definitions provided in Part 3

For the purposes of this part of ISO/IEC 13249, the following definitions apply.

3121
Q-dimensional geometry
g geometry with a geometric dimension of O (zero)

3122
1-dimensional geometry
g geometry with a geometric dimension of 1 (one)

3.1.2.3
3-dimensional geometry
g geometry value with a geometric dimension of 2

3124
Roundary of a curve
the empty set if the curve is closed, otherwise the set coritaining the start and end points of the curve

3.1.25
Roundary of a point
the empty set

1.2.6
oundary of a surface
he set of curves that delineate the ledge of the surface, including interior and exterior rings

— 5 0D

1.2.7
losed curve
curve value such that.ts start point is equal to its end point

Q0O 0D

3.1.2.8

glosure

g topological function to cause an open point-set to include its boundary making the point-set
tppologically closed

.1.2.9
imension

eometric-dimension

[(= eI

3.1.2.10
geometry
the shape and geographic location of a feature

3.1.2.11

intersection
two geometries intersect if their point set representations, aand b intersect: aC bt A

Definitions, notations, and conventions 5
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3.1.2.12
linear ring
a linestring value that is closed and simple

3.1.2.13
linestring
a curve with linear interpolation between control points

3.1.2.14
non-closed curve
a curve value such that its start point is not equal to its end point

3.1.2

poly|
asu

3.1.2

.15
gon
face that uses linear rings to define its boundary

.16

point set

the
NOT
3.1.7
ring

anc

3.1.2

ppresentation of a geometry as a finite set or infinite set of points

E Mathematical set intersection (C), set union (E) and set difference (—) operatioh'work on point sets.
A7

Irve value that is closed and simple

.18

spatjally equals

the t

NOT

bst for spatially equals on geometry values has a similar definition as 'equals' for mathematical sets

E 1 If the point sets of two geometry values are equal, then the geometries are spatially equal. Two point sets,

and by, are equal if: (@ —Db) E (b —a) = £

NOT
betw!
refer
point

3.1.2
topo
ach

3.1.3

This

E 2 Since an infinite set of points cannot be tested, the internal representation of equal must test for equivalentg
ben two, possibly quite different, representations. The test may be limited to the resolution of the spatial

Encing system or the accuracy of the data.~An implementation-defined tolerance may be provided such that twg
5 are considered equal if the distance befween the points is less that the tolerance.

.19

logically closed

hracteristic of a geometry type that every value includes its own boundary
DefinitionStaken from ISO/IEC 9075

part of ISB/IEC 13249 makes use of the following terms defined in ISO/IEC 9075:

a)\immediately contained.

12
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3.14 Definitions taken from ISO 15046-7
This part of ISO/IEC 13249 makes use of the following terms defined in ISO 15046-7.

NOTE At the time of publication of this part of ISO 13249, ISO 15046-7 was at Committee Draft stage in the ISO
process.

3.14.1
buffer
eometric object that contains all points whose distance from another geometric object is less than or
gqual to a given distance

(@]

3.14.2

gqomputational topology, algebraic topology

tppological concepts, structures and algebra that aid, enhance or define operations usuallyperformeg
domputational geometry

in

3.1.43

donnected

Aroperty of a geometric object implying that any two points on the object can be’connected by a curve
that remains within the object

1.4.4
onvex hull of a geometric object
mallest convex set containing the geometric set associated with the geometric object

(o0 G

1.4.5
oordinate dimension
umber of measurements or ordinates needed to describe a position in a coordinate system

=000

1.4.6
oordinate
ne of a set of N numbers designating thexposition of a point in N-dimensional space

o0 00

1.4.7
oordinate system
et of (mathematical) rules for_specifying how coordinates are to be assigned to points

(o0 G

.1.4.8
oordinate reference System
oordinate system which is related to the earth by a datum

O 0O 0D

3.1.4.9

dqurve

Rounded, €onnected 1-dimensional geometric primitive, representing the continuous image of a line, and
thereforefully realizable as a 1-parameter set of points

3.£4.10
end point
last point of a curve

3.1.4.11

geometric complex

set of disjoint geometric primitives such that the geometric boundary of each geometric primitive can be
represented as the union of other geometric primitives within the geometric complex

Definitions, notations, and conventions 7
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3.1.4.12

geometric dimension

largest number n such that each direct position in a geometric set is associated with a subset that has the
direct position in its interior and is similar (isomorphic) to R", Euclidean n-space

3.1.4.13
geometric object
geometric primitive, collection of geometric primitives, or geometric complex treated as a single entity

3.1.4.14
geometric primitive
obje¢t representing a single, connected, homogeneous element of geometry

3.1.4.15

homomorphism

relatjonship between two objects (two complexes) such that there is a structure preserving function from
one o the other

3.1.4.16
intetlior (of a geometric object)
set gf all points that are on the geometric object but which are not on its geometric boundary

3.1.4.17

isonporphism

relatjonship between two objects (two complexes) such that there is_ a.one to one, structure preserving
function from one onto the other

3.1.4.18
poinjt
0-dirhensional geometric primitive, representing a positiofi,"but not having extent

3.1.4.19
star{ point
first point of a curve

3.1.4.20

surface

bounded, connected 2-dimensional'geometric primitive, representing the continuous image of region of
plang, and therefore fully realizable'locally as a 2-parameter set of points
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3.15 Definitions taken from 1SO 15046-11

This part of ISO/IEC 13249 makes use of the following terms defined in ISO 15046-11.

NOTE At the time of publication of this part of ISO 13249, ISO 15046-11 was at Committee Draft stage in the ISO

process.

3.15.1
datum
any quantity or set of quantities that may serve as a reference or basis for the calculation of other

duantities

htersection between an ellipsoid and a plane contaipning the semi-minor axis of the ellipsoid

3.1.56
frime meridian, zero meridian
meridian from which the longitudes of othet\meridians are quantified

3.1.5.7
Arojected coordinate system
tivo-dimensional Cartesian coordinate system resulting from a map projection

3.1.5.8
gemi-major axis
half of the longest diameter of an ellipsoid

3.1.59
gemi-minors@xis
half of thedshortest diameter of an ellipsoid

3.1.5.10
ynit
0

3.1.52

gllipsoid

flgure formed by the rotation of an ellipse about an axis

3.1.53

flattening

the ratio of the difference between the semi-major and semi-minor axis of an ellipsoid to the semi-major
gxis of an ellipsoid

3.1.54

deodetic coordinate system, ellipsoidal coordinate system

doordinate system in which position is specified by latitude, longitude and (in the three-dimensional case)
gllipsoidal height

3.1.55

meridian

[

efined quantity In which dimensioned parameters are expressed

Definitions, notations, and conventions 9
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3.2 Notations

3.2.1 Notations provided in Part 1

The notations used in this part of ISO/IEC 13249 are defined in ISO/IEC 13249-1.
3.2.2 Notations provided in Part 3

This part of ISO/IEC 13249 uses the prefix 'ST_' for user-defined type, attribute and SQL-invoked routine
names.

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

This|part of ISO/IEC 13249 uses the symbols in Table 1 — Symbols.

Table 1 — Symbols

Symbols Meaning
A empty set
C Intersection
E Union
— Difference

is a member .of

—_—

i is not a mermber of
| is a propersubset of
I is;a subset of
0 if and only if
=} Implies

" for all
{%x]-..} set of all x such that ...
And
Or
Not

Q c

3.3 Coenventions

The ponventions used in this part of ISO/IEC 13249 are defined in ISO/IEC 13249-1.

10
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4 Concepts
4.1 Geometry Types

The following geometry types are supported: 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. The geometry type hierarchy is visually described in Annex C, "ST_Geometry Type
Hierarchy".

$T_Geometry, ST_Curve, and ST_Surface are not instantiable types. No implicitly defined constrictopr
functions are defined for these types.

$T_Point, ST_LineString, ST_CircularString, ST_CompoundCurve, ST_CurvePolygon, ST Polygon,
$T_GeomCollection, ST_MultiPoint, ST_MultiCurve, ST_MultiLineString, ST_MultiSurface) and
$T_MultiPolygon are instantiable and have implicitly defined constructor functions.

Any geometry type can be used as the type for a column. Declaring a column to he of a particular tyge
implies that any instance of the type or of any of its subtypes can be stored in‘the column.

41.1 ST_Geometry

The ST_Geometry type is the root type of all geometry types. The ST_Geometry type is not instantiap
The instantiable subtypes of the ST_Geometry type are 0-dimensjonal geometry, 1-dimensional
deometry, and 2-dimensional geometry types that exist in twa-dimensional coordinate space (R?)

e.

NOTE A future edition of this part of ISO/IEC 13249 may dealwith n-dimensional coordinate space (R") where|n is
dreater than 2.

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

All locations in a geometry value are in the'same spatial reference system.

h all routines, the geometric calculations are done in the spatial reference system of the first
bT_Geometry value in the parameter list. If a routine returns an ST_Geometry value, then that valuelis in
ne spatial reference system of-the first ST_Geometry value in the parameter list. Similarly, if the rougine
pturns a measurement value_such as length or area, then those values are returned in the spatial
pference system of the firstST_Geometry value in the parameter list.

= = — (n —

n implementation-may define additional subtypes in the hierarchy that are outside the scope of this part
f ISO/IEC 13249, -An implementation shall preserve the subtype relationships between geometry tyges.
biven two typ€s.A and B where B is an immediate sub-type of A, an implementation may introduce
nother type\T-between types A and B.

QMO T

4.1.1,1-Methods on ST_Geometry

2) ST_CoordDim: returns the coordinate dimension of an ST_Geometry value. The coordinate
dimension shall be the same as the coordinate dimension of the spatial reference system for 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.

Concepts 11
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5)
6)

7)

8)
9)
10)

11)

12)

13)

14)

15)

16)

17)
18)
19)

20)

12

ST_Transform: returns the ST_Geometry value in the specified spatial reference system.
ST_IsEmpty: tests if an ST_Geometry value corresponds to the empty set.

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.

ST_Boundary: returns the boundary of an ST_Geometry value.

T _Envelope: returns the bounding rectanale of an ST_Geometry value.

5T_ConvexHull: returns the convex hull of an ST_Geometry value.

5T _Buffer: returns the ST_Geometry value that represents all points whose distance from an
5T _Geometry value is less than or equal to a specified distance.

BT _Intersection: returns the ST_Geometry value that represents the point set intersection of two
5T _Geometry values.

Siven two geometries a and b, ST_Intersection is defined as:
a.ST_Intersection(b) U Closure(a C b)

5T_Union: returns the ST_Geometry value that represents the point set union of two ST_Geometry
alues.

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

5T_Difference: returns the ST_Geometry valuéthat represents the point set difference of two
5T _Geometry values.

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

5T _SymbDifference: returns the ST_Geometry value that represents the point set symmetric
difference of two ST_Geometry values.

Siven two geometriesa and b, ST_SymbDifference is defined as:

a.ST_Symbifference(b) U Closure(a — b) E Closure(b — a) U
a/ST¢ Difference(b).ST_Union(b.ST_Difference(a))

5T _Distance: returns the minimum shortest distance between any two points in the two
5T_-Geometry values

ST_WKTToSQL: returns the ST_Geometry value for the specified well-known text representation.
ST_AsText: returns the well-known text representation for the specified ST_Geometry value.
ST_WKBToSQL: returns the ST_Geometry value for the specified well-known binary representation.

ST_AsBinary: returns the well-known binary representation for the specified ST_Geometry value.
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4.1.1.2 Functions on ST_Geometry

1) ST_GeomFromText: transforms a CHARACTER LARGE OBJECT to an ST_Geometry value.
2) ST_GeomFromWAKB: transforms a BINARY LARGE OBJECT to an ST_Geometry value.
4.1.1.3 Ordering on ST_Geometry

1) ST_OrderingEquals: is the equals only ordering definition for the ST_Geometry type.

4.1.1.4 SQL Transforms on ST _Geometry

9 (E)

1) ST WellkKnownText: is the SQL Transform group that transforms an ST_Geometry value to-and f
a CHARACTER LARGE OBJECT value.

DA
~

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

41.2 Spatial Relationships using ST_Geometry

The spatial relationships are methods that are used to test for the existence.of a specified topological
gpatial relationship between two ST_Geometry values. The basic appreach’to comparing two

$T_Geometry values is to make pair-wise tests of the intersections between the interiors, boundaries
gxteriors of the two ST_Geometry values and to classify the relationship between the two ST_Geome
Values based on the entries in the resulting intersection matrix.

he concepts of interior, boundary and exterior are well defined in general topology. These concepts

1
k

doordinate space (R?). In order to apply the concepts afjnterior, boundary and exterior to 0-dimensio
deometry and 1-dimensional geometry values in R**&.combinatorial topology approach must be appli
This approach is based on the accepted definitionsof the boundaries, interiors and exteriors for simp
qomplexes and yields the following results.

The boundary of an ST_Geometry value 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 n
dlosed ST_Curve consists of the startand end ST_Point values; the boundary of a closed ST_Curve

Value is empty. The boundary of an"ST_MultiCurve consists of those ST_Point values that are in the
Roundaries of an odd number«efiits element ST_Curve values. The boundary of an ST_Polygon valu
donsists of its set of linear rihgs. The boundary of an ST_MultiPolygon value consists of the set of lin
rings of its ST_Polygon valués. The boundary of an arbitrary collection of geometries whose interiors
disjoint consists of geometries drawn from the boundaries of the element geometries by application o
rmod 2 union rule.

The interior 8f-an ST_Geometry value consists of those points that are left when the boundary points
removed:SThe exterior of an ST_Geometry value consists of points not in the interior or boundary.

e applied in defining spatial relationships between 2-dimensional geometry values in two-dimensional

The domain of §T Geometry values considered consists of those values that are topologically closed.

fom

and
try
can
hal

ed.
icial

are
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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(a), Boundary(a) and
Exterior(a) 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 dimension of the empty set (&). A dimensionally extended nine intersection
matrix (DE-9IM) is specified in Table 2 — DE-9IM.

Table 2 — DE-9IM

Interior Boundary Exterior
Interior (Interior(a) C Interior(b)). (Interior(a) C Boundary(b)). (Interior(a) C Exterior(b)).
ST_Dimension ST_Dimension ST_Dimension
Boyndary | (Boundary(a) C Interior(b)). (Boundary(a) C Boundary(b)). (Boundary(a)yG’Exterior(b)).
ST_Dimension ST_Dimension ST, Dimiension
Exterior (Exterior(a) C Interior(b)). (Exterior(a) C Boundary(b)). (Extefion(a) C Exterior(b)).
ST _Dimension ST_Dimension ST _Dimension

For topologically closed input geometries computing the dimension of the intersection of the interior,

boundary and exterior sets does not have as a prerequisite the explicit cemputation and representation o
these sets. For example, to compute if the interiors of two ST_Polygon values intersect and to ascertain
the dimension of this intersection it is not necessary to explicitly represent the interior of the two polygons
(whi¢h are topologically open sets) as separate ST_Geometry valdes.

In mpst cases the dimension of the intersection value at a cell*is highly constrained given the type of the
two BT_Geometry values. For example, in the case of comparing an ST_LineString value with an
ST_Polygon: the only possible values for the Interior-Interior cell are drawn from { -1, 1 }. In the case of
comparing an ST_Polygon with an ST_Polygon, theZonly possible values for the Interior-Interior cell are
drawn from { -1, 2 }. In such cases, no work beyond detecting the intersection is required.

A sphtial relationship predicate can be formulated on ST_Geometry values that takes as input a pattern
matrjx representing the set of acceptablevalues for the DE-9IM for the two geometries. If the spatial
relatjonship between the two ST_Geometry values corresponds to one of the acceptable values as
repr@sented by the pattern matrix, then the predicate returns 1 (one). Otherwise, 0 (zero).

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

Case:

if p =T, )then x.ST_Dimension1 {0,1,2},i.e.x* &

it p = F, then x.ST_Dimension = -1, i.e. x = A

if p =0, then x.ST_Dimension = 0 (zero)
if p=1, then x.ST_Dimension = 1 (one)
if p =2, then x.ST_Dimension = 2

if p=*, then x.ST_Dimension1 {-1,0, 1, 2}, i.e. any value

14
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The pattern matrix can be represented as an <character string literal> with cardinality 9 representing the
DE-9IM in row major order. See Subclause 5.2, "<token> and <separator>" in ISO/IEC 9075-2 for the
definition of <character string literal>.

4.1.2.2 Common Spatial Relationships based on the DE-9IM

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

1) They are mutually exclusive.

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

L0
~

They apply to spatial relationships between two geometries of either the same or different dimengion.
4) Each predicate can be expressed in terms of a corresponding set of DE-9IM-patterns.
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_StartPeintand ST_EndPoint methofl 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) U

@a—b)Eb—a)=£0
a.ST_SymbDifference(b).ST_ISEmpty.

DO
~

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.

L0
~

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

a.ST_Disjoint(b)y U
aC b=

Expressed in terms of the DE-9IM:

a.ST_Disjoint(b) U
(illtclim(a) C illtmim(b) = I"’E) Y R
(Interior(a) C Boundary(b) = A U
(Boundary(a) C Interior(b) = /£) U
(Boundary(a) C Boundary(b) = /) U
a.ST_Relate(b, 'FF*FF*)

Concepts 15


https://standardsiso.com/api/?name=c3d592c1f726f30bed4d61477146c251

ISO/IEC 13249-3:1999 (E) a ISO/IEC

4)

5)

6)

16

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) U
Case a.ST_Disjoint(b) when 0 then 1 when 1 then 0 else NULL end

ST _Touches: tests if an ST_Geometry value spatially touches another ST_Geometry value.

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

Case:
a) If a.ST_Dimension = 0 (zero) and b.ST_Dimension = 0 (zero), then the null value
) Otherwise: a.ST_Touches(b) U (Interior(a) C Interior(b) = A U@ C b)* A
Expressed in terms of the DE-9IM:
Case:
a) Ifa.ST_Dimension = 0 (zero) and b.ST_Dimension = 0 (zero), thenthehull value
) Otherwise:
a.ST_Touches(b) U
(Interior(a) C Interior(b) = /) U
((Boundary(a) C Interior(b) * &) U
(Interior(a) C Boundary(b) * /&) U
(Boundary(a) C Boundary(b) * &) U
Case a.ST_Relate(b, 'FT*******) = 1 OR
a.ST_Relate(b, 'F**T*****) = 1 OR
a.ST_Relate(b, 'F***T***) = Owhen TRUE then 1 when FALSE then 0 else NULL end
5T_Crosses: tests if an ST_Geometryvalue spatially crosses another ST_Geometry value.
Siven two geometries a and b, ‘ST Crosses is defined as:

Case:

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

) Otherwises
a.ST-Crosses(b) U

((Interior(a) C Interior(b)).ST_Dimension <
max(Interior(a).ST_Dimension, Interior(b).ST_Dimension)) U(@aC bt a)U(aC bt b)

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 the null value
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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) U
(Interior(a) C Interior(b) * /) U (Interior(a) C Exterior(b) * &) U
a.ST_Relate(b, "T*T******")

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

[{a)

a.ST_Crosses(b) U
(Interior(a) C Interior(b) * /) U (Interior(b) C Exterior(a) * &) U
b.ST_Relate(a, "T*Trr***+")
d) Ifa.ST_Dimension =1 (one) and b.ST_Dimension = 1 (one), then:
a.ST_Crosses(b) U
(Interior(a) C Interior(b)).ST_Dimension = 0 (zero) U
a.ST_Relate(b, 'Qr***skk*")
ST_Within: tests if an ST_Geometry value is spatially within anotherST_Geometry value.
Given two geometries a and b, ST_Within is defined as:
a.ST_Within(b) U (a C b = a) U (Interior(a) C Exterior(b)* )
Expressed in terms of the DE-9IM:
a.ST_Within(b) U
(Interior(a) C Interior(b) * /A U
(Interior(a) C Exterior(b) =/B) U (Boundary(a) C Exterior(b) = /) U
a.ST_Relate(b, 'T*****FF*")
ST_Contains: tests if an ST_Geometry value spatially contains another ST_Geometry value.
Given two geometries a@nd b, ST_Contains is defined as:
a.ST_Contains(b) U 0.ST_Within(a)
ST_Overlaps:‘tests if an ST_Geometry value spatially overlaps another ST_Geometry value.
Given twe.geometries a and b, ST_Overlaps is defined as:

Case:

a) If (a.ST_Dimension = 0 (zero) and b.ST_Dimension = 0 (zero)) or

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

a.ST_Overlaps(b) U
(Interior(a).ST_Dimension = Interior(b).ST_Dimension =
(Interior(a) C Interior(b)).ST_Dimension) U(aC bt a)U(@Cb?t b)

b) Otherwise: the null value

Concepts
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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) U
(Interior(a) C Interior(b) * /&) U
(Interior(a) C Exterior(b) * /&) U
i i 1 0

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

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

a.ST_Overlaps(b) U
((Interior(a) C Interior(b)).ST_Dimension = 1 (one)) U
(Interior(a) C Exterior(b) * /&) U (Exterior(a) C Interior(b) * &) U
a.ST_Relate(b, "1*¥T***T**")

) Otherwise: the null value
4.1.3 Columns of type ST_Geometry
4.1.3.1 GEOMETRY_COLUMNS Table (or View)

For ¢very catalog of an SQL-environment, for every schema thereof, for every table thereof, and for ever
column thereof the declared type of which is ST_Geometry, the GEOMETRY_COLUMNS table (or view)
prov|des additional information on the spatial reference systém of that column. There is a
GEQMETRY_COLUMNS table descriptor in every schema that includes the descriptor of the
ST_{eometry type; this table (or view) contains rows:for each column whose declared type is
ST_(Geometry.

The following CREATE TABLE statement creates an appropriately structured table. This should be eithe
an aftual table or an updatable view so thatinsertion of geometry column information can be done
direqtly with SQL.

CREATE TABLE GEOVETRY-GOLUWNS (
F_TABLE_CATALOG EHARACTER VARYI NG 256) NOT NULL,
F_TABLE_SCHEMA-CHARACTER VARYI NG 256) NOT NULL,
F_TABLE_NAME-CHARACTER VARYI NG 256) NOT NULL,
F_GEOVETRY,OOFUMN CHARACTER VARY! NG( 256) NOT NULL,
COORD_DI MENSI ON | NTEGER,
SRI D | NTEGER REFERENCES SPATI AL_REF_SYS,
CONSTRAI'NT GC_PK PRI MARY KEY
(FJTABLE_CATALOG, F_TABLE_SCHEMA, F_TABLE_NAME, F_GEOVETRY_COLUWN))

The meanings of the columns in the GEOMETRY_COLUMNS table (or view) are:

[

a) Thevalues F_TABLE CATALOG, F_ TABLE_SCHEMA, F_TABLE_NAME, and
F_GEOMETRY_COLUMN are the catalog name, unqualified schema name, qualified identifier,
and column name, respectively, of a column identified by a <column reference> (See Subclause
5.4, "Names and identifiers" in ISO/IEC 9075-2). The <column reference> identifies a geometry
column in a feature table.

b) COORD_DIMENSION is the number of coordinates used in the ST_Geometry values, usually
corresponding to the number of dimensions in the spatial reference system.

18
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c) SRID is spatial reference system identifier used for the coordinate geometry in this table. It is
foreign key reference to the SPATIAL_REF_SYS table (or view).
4.1.3.2 Tables with column of type ST_Geometry

A table may be created with a column of ST_Geometry or one of its subtypes. Restrictions for these
columns are modeled using constraints.

The following is the general form of such a table:

CREATE TABLE t abl e- nane (

9 (E)

a

geonetry-col um-1 geonetry-type,
CONSTRAI NT SRS-1 CHECK (
geonetry-colum-1. ST _SRID IN (
SELECT SRI D
FROM GEOMVETRY_COLUWNS
WHERE F_TABLE_CATALOG = ' cat al og'
AND F_TABLE SCHEMA = 'schens'
AND F_TABLE NAME = 'tabl e-nange'
AND F_GEOVETRY_COLUWN = 'geonetry-col uph-1'))

)

eometry-column-1 is the column name of a column of type ST_Geometry. geometry-type is
bT_Geometry or one of its subtypes. In this general form, there is'a constraint, SRS-1 to restrict the
bT_Geometry values in a column to a given spatial reference'System.

(AW da¥ ()

D

1.4 ST_Point

The ST_Point type is a subtype of ST_Geometry. An"ST_Point value is a 0-dimensional geometry ar
represents a single location in two-dimensional_coordinate space (R?. An ST_Point has an x coordin
Value and a y coordinate value. The boundary:of an ST_Point value is the empty set. ST_Point valu
gre simple.

4.1.4.1 Methods on ST_Point

1) ST_Point: returns the specified ST_Point value.

3) ST_X: observes and mutates the x coordinate value of an ST_Point value.

3) ST_Y: observes and mutates the y coordinate value of an ST_Point value.

4) ST_ExplicitPoint: returns the coordinate values as a DOUBLE PRECSION ARRAY value.

4.1.4.2 Fungétions on ST_Point

1) STY PointFromText: transforms a CHARACTER LARGE OBJECT to an ST_Point value.

d
ite
S

2) ST_PointFromWKB: transforms a BINARY LARGE OBJECT to an ST_Point value.

4.1.5 ST_Curve

The ST_Curve type is a subtype of ST_Geometry. The ST_ Curve type is not instantiable. An ST_Curve

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.

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 simple if it does not pass through the same point twice.
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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 a start point and an end point. An ST_Curve value
is defined to be topologically closed.

4.1.5.1 Methods on ST_Curve

1) ST_Length: returns the length of an ST_Curve value.

2) ST_StartPoint: returns the ST_Point value that is the start point of an ST_Curve value.

3) $T_EndPoint: returns the ST_Point value that is the end point of an ST_Curve value.

4) $T IsClosed: tests if an ST_Curve value is closed.

5) $T _IsRing: tests if an ST_Curve value is a ring.

6) $T_CurveToLine: returns the ST_LineString value approximating the ST_Curve value.

4.1.4 ST_LineString

The ST_LineString type is a subtype of ST_Curve. 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 af
ST_LineString value with exactly two points. A linear ring is an ST_LineString value that is both closed
and simple.

4.1.4.1 Methods on ST_LineString

1) $T_LineString: returns the specified ST_LineString value.

2) §$T_Points: observes and mutates the ST_Point collection in the ST_LineString value.

3) $T_NumPoints: returns the cardinality of the,ST_Point collection in the ST_LineString value.

4) $T_PointN: returns the specified element in the ST_Point collection in the ST_LineString value.
4.1.4.2 Functions on ST_LineString

1) $T_LineFromText: transforms’a CHARACTER LARGE OBJECT to an ST_LineString value.

2) $T_LineFromWKB: transforms a BINARY LARGE OBJECT to an ST_LineString value.

4.1.7 ST_CircularString

The ST_CircularString type is a subtype of ST_Curve. An ST_CircularString value has circular
interpolation between ST_Point values. This type of ST_Curve consists of one or more circular arc
segmentsiconnected end to end. The first three points define the first segment. The first point is the start

point of the arc. The second point is any intermediate point on the arc other than the start or end point.
The third point is the end paint of the arc. Subsequent segments are defined by their intermediate and
end points only, as the start point is implicitly defined as the previous segment’s end point. In the special
case where a segment is a complete circle, that is, the start and end points are coincident, then the
intermediate point shall be the midpoint of the segment.

Let CHORDL1 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. The center of the circular arc segment is located at the intersection of the perpendicular
bisectors of CHORD1 and CHORD?2. In the case where the segment is a circle, then the center is located
instead at the midpoint of the line connecting the start point with the intermediate point.
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Let distance R be the radius of the circular arc segment, equal to the distance from the center of the
circular arc segment and 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.

If the start, intermediate, and end points of an arc segment are colinear, 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
$T_CircularString value that is both closed and simple.

4.1.7.1 Methods on ST_CircularString

=

) ST_CircularString: returns the specified ST_CircularString value.

DA

) ST_Points: observes and mutates the ST_Point collection in the ST_CircularString value.

.

) ST_NumPoints: returns the cardinality of the ST_Point collection in the ST CircularString value.

L

4) ST_PointN: returns the specified element in the ST_Point collectionnthe ST_CircularString valu

D

L0

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

4.1.7.2 Functions on ST_CircularString

®

1) ST_CircularFromText: transforms a CHARACTER 2ARGE OBJECT to an ST_CircularString valu
3) ST_CircularFromWKB: transforms a BINARY.LARGE OBJECT to an ST_CircularString value.
4.1.8 ST_CompoundCurve

The ST_CompoundCurve type is a subtype of ST_Curve. The general notion of a compound curve ig a
dequence of contiguous curves such that adjacent curves are joined at their end points. The contribufing
qurve types are limited to line strings and circular strings. Furthermore, the end point of each curve must
e equal to the start point of the\next curve in the list.

4.1.8.1 Methods on ST_CempoundCurve

1) ST_CompoundCurve: returns the specified ST_CompoundCurve value.

DO
~

ST_Curvesi-observes and mutates the ST_Curve collection in the ST_CompoundCurve value.

LD
~

ST _NumCurves: returns the cardinality of the ST_Curve collection in the ST_CompoundCurve vglue.

4) ~ ST CurveN: returns the specified element in the ST_Curve collection in the ST_CompoundCurve
xalue

4.1.8.2 Functions on ST_CompoundCurve

1) ST_CompoundFromText: transforms a CHARACTER LARGE OBJECT to an ST_CompoundCurve
value.

2) ST_CompoundFromWKB: transforms a BINARY LARGE OBJECT to an ST_CompoundCurve value.
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4.1.9 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.

4.1.9.1 Methods on ST_Surface

1) $T_Area: returns the area of an ST_Surface value.

2) §$T_Perimeter: returns the length of the perimeter of an ST_Surface value.

3) $T_Centroid: returns the ST_Point value that is the mathematical centroid of the-ST_Surface value.
4) $T_PointOnSurface: returns then ST_Point value that is guaranteed to be-on‘the ST_Surface value.
4.1.10 ST _CurvePolygon

The ST_CurvePolygon type is a subtype of ST_Surface. An ST_CutvePolygon value is a planar surface
defined by one exterior boundary and zero or more interior boundaries. Each interior boundary defines a
hole|in the ST_CurvePolygon value.

ST_CurvePolygon values are topologically closed. The boundary of an ST_CurvePolygon consists of an
extefior ring and zero or more interior rings. No two ringS.in the boundary cross. The rings in the
boundary of an ST_CurvePolygon value may intersect-at a point but only as a tangent. An
ST_CurvePolygon may not have cut lines, spikes orfpunctures. The interior of every ST_CurvePolygon i§
a copnected point set. The exterior of an ST_CurvePolygon with one or more holes is not connected.
Each hole defines a connected component of the exterior.

ST_CurvePolygon values are simple.

4.1.10.1 Methods on ST_CurvePglygon

1) $T_CurvePolygon: returns.the specified ST_CurvePolygon value.

2) §$T_ExteriorRing: observes and mutates the exterior ring of an ST_CurvePolygon value.

3) §$T_InteriorRingsyobserves and mutates the collection of interior rings of an ST_CurvePolygon value

4) $T_NuminteriorRing: returns the cardinality of the collection of interior rings of an ST_CurvePolygon
alue.

5) $T-nteriorRingN: returns the specified element in the collection of interior rings of an
ST_CurvePolygon value.

6) ST_CurvePolyToPoly: returns an ST_Polygon value approximating the ST_CurvePolygon value.
4.1.10.2 Functions on ST_CurvePolygon
1) ST_CPolyFromText: transforms a CHARACTER LARGE OBJECT to an ST_CurvePolygon value.

2) ST_CPolyFromWKB: transforms a BINARY LARGE OBJECT to an ST_CurvePolygon value.
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4.1.11 ST_Polygon

The ST_Polygon type is a subtype of ST_CurvePolygon whose boundary is defined by linear rings.
4.1.11.1 Methods on ST_Polygon

1) ST_Polygon: returns the specified ST_Polygon value.

4.1.11.2 Functions on ST_Polygon

) ST PolyFromText: transforms a CHARACTER L ARGE OBJECT to an ST Polygon value

) ST_PolyFromWKB: transforms a BINARY LARGE OBJECT to an ST_Polygon value.

DO

hY

3) ST_BdPolyFromText: builds an ST_Polygon value from a well-known text representationof an
ST_MultiLineString.

4) ST_BdPolyFromWKB: builds an ST_Polygon value from a well-known binary représentation of ar
ST_MultiLineString.

41.12 ST_GeomCollection

The ST_GeomCollection type is a subtype of ST_Geometry. An ST_GeomcCaollection is a collection of
Zero or more ST_Geometry values.

All the elements in an ST_GeomCollection are in the same spatial reference system. This is also the
gpatial reference system for the ST_GeomCollection value:

The ST_GeomcCollection type places no other constraints on its elements. Subclasses of
$T_GeomCollection may restrict membership based.on dimension or place other constraints on the
degree of spatial overlap between elements.

4.1.12.1 Methods on ST_GeomcCollection

1) ST_GeomcCollection: returns the specified ST_GeomCollection value.

) ST_Geometries: observes and mutates the ST_Geometry collection in the ST_GeomCollection value.

DA

L0
~

ST_NumGeometries: returns the cardinality of the ST_Geometry collection in the ST_GeomCaolleftion
value.

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

4.1.12.2 Funetions on ST_GeomCol llection

1) ST>GeomCollFromTxt: transforms a CHARACTER LARGE OBJECT to an ST_GeomCollection
value.

2) ST_GeomCollFromWKB: transforms a BINARY LARGE OBJECT to an ST_GeomCollection value.
4.1.13 ST_MultiPoint

The ST_MultiPoint type is a subtype of ST_GeomCollection. 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 no two ST_Point
values in the ST_MultiPoint value are equal. The boundary of an ST_MultiPoint is the empty set.
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4.1.13.1 Methods on ST_MultiPoint

1) ST_MultiPoint returns the specified ST_MultiPoint value.

4.1.13.2 Functions on ST_MultiPoint

1) ST_MPointFromText: transforms a CHARACTER LARGE OBJECT to an ST_MultiPoint value.
2) ST_MPointFromWKB: transforms a BINARY LARGE OBJECT to an ST_MultiPoint value.

4114 ST MultiCurve

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

An §T_MultiCurve is simple if and only if all of its elements are simple and the only intersections betweer
any fwo elements occur at points that are on the boundaries of both elements. The boundary of an
ST_MultiCurve is obtained by applying the mod 2 union 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_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 tepologically closed.

4.1.14.1 Methods on ST_MultiCurve

1) $T_MultiCurve: returns the specified ST_MultiCurve value.

2) $T_IsClosed: tests if an ST_MultiCurve value is closed:

3) $T_Length: returns the length of an ST_MultiCurve value.

4.1.14.2 Functions on ST_MultiCurve

1) $T_MCurveFromText: transforms a CHARACTER LARGE OBJECT to an ST_MultiCurve value.
2) $T_MCurveFromWKB: transforms,a BINARY LARGE OBJECT to an ST_MultiCurve value.
4.1.15 ST_MultiLineString

The [ST_MultiLineString type“is a subtype of ST_Curve. The elements of an ST_MultiLineString are
restrjcted to ST_LineString values.

4.1.15.1 Methodslen’ST_MultiLineString
1) $T_MultikineString: returns the specified ST_MultiLineString value.

4.1.152 Functions on ST_MultiLineString

1) ST_MLineFromText: transforms a CHARACTER LARGE OBJECT to an ST_MultiLineString value.

2) ST_MLineFromWKB: transforms a BINARY LARGE OBJECT to an ST_MultiLineString value.
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4.1.16 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 elements of an
ST_MultiSurface value are restricted to ST_Surface values. The interiors of any two ST_Surface values
in an ST_MultiSurface may not intersect. The boundaries of any two elements in an ST_MultiSurface
may intersect at a finite number of ST_Point values.

4.1.16.1 Methods on ST_MultiSurface

1) ST MultiSurface: returns the specified ST MultiSurface value.

4) ST_Area: returns the area of an ST_MultiSurface value.

L0
~

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 S MultiSurfacq
value.

8) ST_PointOnSurface: returns the ST_Point value that is guaranteed to be On'the ST_MultiSurface
value.

4.1.16.2 Functions on ST_MultiSurface
1) ST_MSurfaceFromText: transforms a CHARACTER LARGE@BJECT to an ST_MultiSurface valjie.
3) ST_MSurfaceFromWKB: transforms a BINARY LARGE\OBJECT to an ST_MultiSurface value.
4.1.17 ST _MultiPolygon

The ST_MultiPolygon type is a subtype of ST_MultiSurface. The elements of an ST_MultiPolygon vajue
gre restricted to ST_Polygon values. The intetjors of distinct element of an ST_MultiPolygon do not
intersect. The interiors of two ST_Polygon yvalues that are elements of an ST_MultiPolygon may not
ihtersect. The boundaries of any two ST, Polygon values that are elements of an ST_MultiPolygon may
not cross and may touch at only a finitenumber of points. An ST_MultiPolygon value is defined to be
tppologically closed.

An ST_MultiPolygon value may.not have cut lines, spikes or punctures. An ST_MultiPolygon value i a
dlosed point set. The interior of an ST_MultiPolygon value with more than one ST_Polygon value is rjot a
donnected point set. The number of connected components of the interior of an ST_MultiPolygon is
gqual to the number of \ST_Polygon values in the ST_MultiPolygon. The boundary of an
$T_MultiPolygon value’is a set of linear rings corresponding to the boundaries of the ST_Polygon
glements.

$T_MultiPalyigon values are simple.

4.1.17:1 Methods on ST_MultiPolygon

1) ST MultiPolygon: returns the specified ST MultiPolygon value.

4.1.17.2 Functions on ST_MultiPolygon
1) ST_MPolyFromText: transforms a CHARACTER LARGE OBJECT to an ST_MultiPolygon value.
2) ST_MPolyFromWKB: transforms a BINARY LARGE OBJECT to an ST_MultiPolygon value.

3) ST_BdMPolyFromText: builds an ST_MultiPolygon value from a well-known text representation of an
ST_MultiLineString.
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4) ST_BdMPolyFromWKB: builds an ST_MultiPolygon value from a well-known binary representation of
an ST_MultiLineString.

4.2 Spatial Reference System Type

4.2.1 ST_SpatialRefSys

The ST_SpatialRefSys type encapsulates all aspects of spatial reference systems.

4.2.1.1 Methods on ST_SpatialRefSys

1) $T_SpatialRefSys: returns the specified ST_SpatialRefSys value.

2) $T_AsSWKTSRS: returns the well-known text representation of a spatial reference system for the
$pecified ST_SpatialRefSys value.

3) $T_WKTSRSToSQL: returns the ST_SpatialRefSys value of a well-known text represéritation of a
$patial reference system.

4) $T_SRID: returns the integer identifier of an ST_SpatialRefSys value.

5) §$T_Equals: tests if two ST_SpatialRefSys values are equal.

4.2.1.2 Ordering on ST_SpatialRefSys

1) $T_OrderingEquals: is the equals only ordering definition for¢he’ST_SpatialRefSys type.
4.2.1.3 SQL Transforms on ST_SpatialRefSys

1) $T WellKnownText: is the SQL Transform group thattransforms an ST_SpatialRefSys value to and
from a CHARACTER LARGE OBJECT value.

4.2.1.4 SPATIAL_REF_SYS Table (or View)

There is a SPATIAL_REF_SYS table (or.view) in every schema containing the ST_Geometry and
ST_$patialRefSys type definitions. The SPATIAL_REF_SYS table (or view) contains information on each
spatfal reference system used to specify values of the given schema's ST_Geometry or
ST_$patialRefSys types.

The following CREATE TABLE-statement creates an appropriately structured SPATIAL_REF_SYS. This
shoyld be either an actuat table or an updatable view so that insertion of spatial reference system
information can be dope directly with SQL.

CREATE TABLE'SPATI AL_REF_SYS (
SRI D,INTEGER NOT NULL PRI MARY KEY,
AUTH NAME CHARACTER VARY! NG 256) ,
AUTH_SRI D | NTEGER,
SRTEXT CHARACTER VARYI NG 2048))

The meanings of the columns in the SPATIAL_REF_SYS table (or view) are:
a) SRID is the spatial reference system identifier.

b) AUTH_NAME is the name of the standard or standards body that is being cited for this reference
system.
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c) AUTH_SRID is the identifier of the spatial reference system as defined by the Authority cited in
AUTH_NAME.

d) SRTEXT is the <spatial reference system> of the spatial reference system.

3 Support Routines
3.1 ST_Geometry ARRAY Support Routines

3.1.1 Support Functions

iy
)
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~

D
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~
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ST_MinDimension: returns the minimum dimension value in an ST_Geometry ARRAY value:
ST_MaxDimension: returns the maximum dimension value in an ST_Geometry ARRAY value.

ST_IsMixedDim: tests if an ST_Geometry ARRAY value has ST_Geometry values\with different
dimensions.

ST_CheckSRID: if the elements in the ST_Geometry ARRAY value havednixed spatial reference
systems, then raises an exception. Otherwise, returns the spatial reference system identifier of the
ST_Geometry elements.

3.1.2 Supporting Procedures

ST_CheckNulls: raises an exception if an ST_Geometry ARRAY value is the null value, contains hull
elements, or has mixed spatial reference systems.

ST_CheckConsecDups: raises an exception if an $1_Geometry ARRAY value has consecutive
duplicate values.

3.1.3 Supporting Cast Functions
ST_ToPointAry Cast: casts an ST_Geometry ARRAY value to an ST_Point ARRAY value.
ST_ToCurveAry Cast: casts an(SiF_Geometry ARRAY value to an ST_Curve ARRAY value.
ST_TolLineStringAry Castieasts an ST_Geometry ARRAY value to an ST_LineString ARRAY value.
ST_ToCircularAry Cast’casts an ST_Geometry ARRAY value to an ST_CircularString ARRAY value.

ST _ToCompoundAry Cast: casts an ST_Geometry ARRAY value to an ST_CompoundCurve ARRAY
value.

ST_ToSurfaceAry Cast: casts an ST_Geometry ARRAY value to an ST_Surface ARRAY value.

ST ToCurvePolyAry Cast: casts an ST_Geometry ARRAY value to an ST_CurvePolygon ARRA
value.

ST_ToPolygonAry Cast: casts an ST_Geometry ARRAY value to an ST_Polygon ARRAY value.
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5.1

Geometry Types

ST_Geometry Type and Routines

5.1.1 ST_Geometry Type

Purpose

ISO/IEC 13249-3:1999 (E)

The ST_Geometry type is the root type for geometry types. All subtypes have position specified in their

Attt ac
T TootC ST

[e

I

efinition

CREATE TYPE ST_Geormetry
AS (

ST _PrivateD nension SMALLI NT DEFAULT -1,
ST _Privat eCoor di nat eDi nensi on SMALLI NT DEFAULT 2

)
NOT | NSTANTI ABLE
NOT FI NAL

METHOD ST_Di nensi on()
RETURNS SMALLI NT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL

RETURNS NULL ON NULL I NPUT,

METHOD ST_Coor dDi ()
RETURNS SMALLI NT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

RETURNS NULL ON NULL-\FNPUT,

METHOD ST GeonetryType()

RETURNS CHARACTER VARYI NG 128)

LANGUAGE SQU
DETERM NI ST1,C
CONTAI NSSCQL

RETURNS-NULL ON NULL I NPUT,

METHOD. ST_SRI DX )
RETURNS | NTEGER
IXYANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

RETURNS NULL ON NULL I NPUT,

METHOD ST_SRI D(asri d | NTEGER)

RETURNS ST_Geonetry
SELF AS RESULT
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT,
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METHOD ST _Transform(asrid | NTEGER)
RETURNS ST_Geonetry
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST_I sEnpt y()
RETURNS | NTEGER
LANGUAGE SQL

a ISO/IEC

DETERM NI SITT C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST I sSi npl ()
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST I sVal i d()
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST_Boundary()
RETURNS ST_GCeonetry
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT;

METHOD ST _Envel ope()
RETURNS ST_Pol ygon
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL)ON NULL I NPUT,

METHOD ST_GorvexHul | ()
RETURNS) ST_Georet ry
LANGUAGE SQL
DETERM NI STI C
GONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

—VETHOD ST Buffer{adistanceDOSBEEPRECHSHON)
RETURNS ST_Geonetry
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,
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METHOD ST I ntersection(ageonetry ST _Geometry)
RETURNS ST_Geonetry
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

METHOD ST_Uni on(ageornetry ST _Geonetry)
RETURNS ST_Ceonetry
SELF AS RESULT

ISO/IEC 13249-3:1999 (E)

TANGUAGE ST
DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST Di fference(ageonetry ST _Geonetry)
RETURNS ST_Geonetry
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT,

METHOD ST _SynDi f f erence(ageonetry ST _Geonetry)
RETURNS ST_Ceonetry
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST _Di st ance(ageonet ry ST _Geonetry)
RETURNS DOUBLE PRECI SI ON
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON -NULL | NPUT,

METHOD ST_Equal(s(ageonetry ST_Ceonetry)
RETURNS | NTEGER
LANGUACE SQL
DETERM-NI STI C
CONTAINS sSQL
RETURNS NULL ON NULL | NPUT,

RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C

METHOD ST _Rel at e(ageonetry ST CGeonetry, amatri x CHARACTER(9))

OB AL A oy
CUNTAI NS O

RETURNS NULL ON NULL I NPUT,

METHOD ST_Di sj oi nt (ageonetry ST_Geonetry)
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
RETURNS NULL ON NULL | NPUT,
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METHOD ST I ntersects(ageonetry ST _Geometry)
RETURNS | NTEGER
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST Touches(ageonetry ST _Geonetry)
RETURNS | NTEGER
LANGUACGE SQL
DETERM NI STI C

a ISO/IEC

CONTAT NS SGC
RETURNS NULL ON NULL | NPUT,

METHOD ST_Crosses(ageonetry ST _CGeonetry)
RETURNS | NTEGER
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

METHOD ST Wt hi n(ageonetry ST _Ceonetry)
RETURNS | NTEGER
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT,

METHOD ST_Cont ai ns(ageonetry ST_Geormet iy
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
RETURNS NULL ON NULL | NPUT,

METHOD ST_Over | aps(ageonetty ST_Geonetry)
RETURNS | NTEGER
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ‘OY NULL | NPUT,

METHOD ST_VKTFT0oSQL( CHARACTER LARGE OBJECT( ST_MaxGeonet ryAsText))
RETURNS“ST_Geonet ry
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
RETURNS NULL ON NULL | NPUT,

METHOD ST_AsText ()

—RETURNSCHARACTER tARGEOBIECT( ST ivbxGeonetryAsText)
LANGUAGE SCQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT,
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METHOD ST_WKBToSQL( Bl NARY LARGE OBJECT(ST_MaxGeonet r yAsBi nary))

RETURNS ST_Geonetry
LANGUAGE SQL

DETERM NI STI C

CONTAI NS sSQL

RETURNS NULL ON NULL | NPUT,

METHOD ST _AsBi nary()

RETURNS Bl NARY LARGE OBJECT(ST_MaxGeonet r yAsBi nary)

LANGUAGE SQL
DETERM NI STI C

[

DA

L

[

]

a)
b)
c)
d)
e)
f)
9)
h)

D)

CONTAT NS S
RETURNS NULL ON NULL | NPUT

Definitional Rules

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

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

) The attribute ST_PrivateDimension is not for public use. There are.io GRANT statements grantipg
EXECUTE privilege to the observer or mutator method for ST_PrivateDimension.

Description

) The ST_Geometry type provides for public use:

a method ST_Dimension(),

a method ST_CoordDim(),

a method ST_GeometryType(),

a method ST_SRID(),

a method ST_SRID(INTEGER),

a method ST _Transform(INTEGER),
a method ST_ISEmpty(),

a method ST_IsSimple(),

a method ST_IsValid(),

) The attribute ST_PrivateCoordinateDimension is not for public'use. There are no GRANT statements
granting EXECUTE privilege to the observer or mutator. méthod for ST_PrivateCoordinateDimengdion.

)
k)
1)
m)

n)

a method ST_Boundary(),

a method ST_Envelope(),

a method ST_ConvexHull(),

a method ST_Buffer(DOUBLE PRECISION),

a method ST_Intersection(ST_Geometry),

Geometry Types 33


https://standardsiso.com/api/?name=c3d592c1f726f30bed4d61477146c251

ISO/IEC 13249-3:1999 (E)

0) a method ST_Union(ST_Geometry),

p) a method ST_Difference(ST_Geometry),

g) a method ST_SymbDifference(ST_Geometry),
r) amethod ST_Distance(ST_Geometry),

s) amethod ST_Equals(ST_Geometry),

) amethod ST _Relate(ST_Geometry, CHARACTER)

a ISO/IEC

) a method ST_Disjoint(ST_Geometry),

) amethod ST_Intersects(ST_Geometry),

V) a method ST_Touches(ST_Geometry),

) amethod ST_Crosses(ST_Geometry),

Y) amethod ST_Within(ST_Geometry),

7) amethod ST_Contains(ST_Geometry),

aa) a method ST_Overlaps(ST_Geometry),

Ibb) a method ST_WKTToSQL(CHARACTER LARGE OBJECT),
c) a method ST_AsText(),

¢ld) a method ST_WKBToSQL(BINARY LARGE QBJECT),

e) a method ST_AsBinary(),

) afunction ST_GeomFromText(CHARACTER LARGE OBJECT),

g) a function ST_GeomFromText(CHARACTER LARGE OBJECT, INTEGER),
h) a function ST_GeomFEromWKB(BINARY LARGE OBJECT),

f) afunction ST_GeomfromWKB(BINARY LARGE OBJECT, INTEGER),

) an orderingdunction ST_OrderingEquals(ST_Geometry, ST_Geometry),

k) an SQk,Transform group ST_WellKnownText,

) an/SQL Transform group ST_WellKnownBinary.

2) FheSTPH
Case:

a) Ifthe ST_Geometry value corresponds to the empty set, then the dimension is -1.

b) Ifthe ST_Geometry value is 0-dimensional geometry, then the dimension is 0 (zero).

c) Ifthe ST_Geometry value is 1-dimensional geometry, then the dimension is 1 (one).

d) Ifthe ST_Geometry value is 2-dimensional geometry, then the dimension is 2.
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3)

4)

5)

The ST_PrivateCoordinateDimension attribute contains the coordinate dimension of the
ST_Geometry value.

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

The ST_PrivateDimension attribute shall be less than or equal to the
ST_PrivateCoordinateDimension attribute.

The ST_Geometry type is the root type of the geometry hierarchy.

0
~

All instantiable ST_Geometry subtypes are defined so that simple values of the geometry typeare
topologically closed.

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

An ST_Geometry value has an associated spatial reference system specified hy 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_Di mensi on()
RETURNS SMVALLI NT

FOR ST_Ceonetry
RETURN SELF. ST_Pri vat eDi nensi on

Des¢ription
1) The method ST_Dimension() has no input parameters.

2) The null-call method ST_Dimension() returns the value of the ST_PrivateDimension attribute.
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5.1.3 ST_CoordDim Method
Purpose
Return the coordinate dimension of the ST_Geometry value.
Definition
CREATE METHOD ST_Coor dDi n{)
RETURNS SMALLI NT

FOR ST_GCeonetry
RETURN SELF. ST _Pri vat eCoor di nat eDi nensi on

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

4) The null-call method ST_CoordDim() returns the value of the ST_PrivateCoprdinateDimension
attribute.
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514

ST_GeometryType Method

Purpose

Return the geometry type of the ST_Geometry value.

Definition

Des
1)

2)

38

CREATE METHOD ST_Geornet ryType()
RETURNS CHARACTER VARYI NG( 128)

a ISO/IEC

FOR ST_Ceonetry

RETURN
CASE

WHEN SELF IS OF (ST_Point) THEN
' ST_Poi nt'

WHEN SELF IS OF (ST _LineString) THEN
"ST_LineString'

WHEN SELF IS OF (ST_GircularString) THEN
"ST CircularString'

WHEN SELF IS OF (ST_ConpoundCurve) THEN
' ST_ConpoundCur ve'

WHEN SELF IS OF (ST _Pol ygon) THEN
' ST_Pol ygon'

WHEN SELF |'S OF (ST_CurvePol ygon) THEN
' ST_CurvePol ygon'

WHEN SELF IS OF (ST_CGeontCol | ecti on) “THEN
CASE

ELSE

END

Cription

WHEN SELF IS OF (ST _MiltiPdint) THEN
"ST_Mul ti Point'

WHEN SELF |'S OF (ST_MultwLineString) THEN
"ST_MultiLineStripg

WHEN SELF 1S OF (ST.Multi Curve) THEN
"ST _MultiCurve'

WHEN SELF |'S OF_("ST_Mul ti Pol ygon) THEN
"ST_Mul tiRebygon'

WHEN SELF I(S)yOF (ST_Multi Surface) THEN
"ST_Mul'ti Surface'

ELSE
' ST_CeontCol | ecti on’

END

See Description

The‘method ST _GeometryType() has no input parameters.

For the null-call method ST_GeometryType():

Case:

a)
b)

c)

If SELF is of type ST_Point, then return the value: 'ST_Point'.

If SELF is of type ST_LineString, then return the value: 'ST_LineString'.

If SELF is of type ST_CircularString, then the value 'ST_CircularString'.
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d) If SELF is of type ST_CompoundCurve, then the value 'ST_CompoundCurve'.
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_GeomCaollection, then:

Case:

i) If SELF is of type ST MultiPoint, then return the value 'ST_MultiPoint'

i) If SELF is of type ST_MultiLineString, then return the value 'ST_MultiLineString'.
iii) If SELF is of type ST_MultiCurve, then return the value 'ST_MultiCurve'.

iv) If SELF is of type ST_MultiPolygon, then return the value 'ST_MultiPolygon"

v) If SELF is of type ST_MultiSurface, then return the value 'ST_MultiSurface'.

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

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

Purpose

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

CREATE METHOD ST_SRI X))
RETURNS | NTEGER
FOR ST_Ceonetry

-- See Description

CREATE METHOD ST_SRI D(asri d | NTEGER)
RETURNS ST_Geonetry
FOR ST_Ceonetry

-- See Description

Des¢ription
1) The method ST_SRID() has no input parameters.

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

3) The method ST_SRID(INTEGER) takes the following input parameters:
@) an INTEGER value asrid.
4) The parameter asrid is a spatial referepce system identifier.

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

Purpose

ISO/IEC 13249-3:1999 (E)

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

Definition

CREATE METHOD ST _Transform(asrid | NTEGER)
RETURNS ST CGeonetry

I

DA

FOR ST_GCeonetry

-- See Description

escription

)

The method ST_Transform(INTEGER) takes the following input parameters:
a) an INTEGER value asrid.

The parameter asrid is a spatial reference system identifier.

For the null-call type preserving method ST_Transform(INTEGER):

Case:

a) If the spatial reference system identifier of SELF,is equal to asrid, then return SELF.

b) Otherwise, return an ST_Geometry valueas the result of an implementation-defined transforq of

SELF from the spatial reference system@f SELF to the spatial reference system specified by
asrid. The value returned has the spatial reference system identifier equal to asrid.
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5.1.7 ST_IsEmpty Method

Purpose

Tests if an ST_Geometry value corresponds to the empty set.
Definition

CREATE METHOD ST_I sEnpty()
RETURNS | NTEGER
FOR ST_Ceonetry

-- See Description

Des¢ription

1) The method ST_ISEmpty() has no input parameters.

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

Case:

q) If the ST_Geometry value corresponds to the empty set, thefdeturn 1 (one).
b) Otherwise, return 0 (zero).

3) The description of each instantiable subtype of ST _Geometry includes the specific conditions that
ause a value of that type to correspond to the empty.Set.
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5.1.8 ST_IsSimple Method

Purpose

ISO/IEC 13249-3:1999 (E)

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

Definition

CREATE NMETHOD ST_|sSinple()

[

]

DA

L

RETURNS | NTEGER
FOR ST_Geonetry

-- See Description

Description
) The method ST_IsSimple() has no input parameters.
) For the null-call method ST_IsSimple():
Case:
a) Ifthe ST_Geometry value is simple, then return 1 (one):

b) Otherwise, return O (zero).

cause a value of that type to be classified as simple.

) The description of each instantiable subtype of ST Geometry includes the specific conditions tha
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5.1.9 ST _IsValid Method

Purpose

Tests if an ST_Geometry value is well formed.
Definition

CREATE METHOD ST _IsValid()
RETURNS | NTEGER
FOR ST_Ceonetry

-- See Description

Des¢ription

1) The method ST_lIsValid() has no input parameters.

2) [ror the null-call method ST_IsValid():

Case:

a) Ifthe ST_Geometry value is well formed, then return 1 (one);
b) Otherwise, return 0 (zero).

3) The description of each instantiable subtype of ST _Geometry includes the specific conditions that
ause a value of that type to be classified as well formed.
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5.1.10 ST_Boundary Method

Purpose

Returns the boundary of the ST_Geometry value.

Definition

CREATE METHOD ST_Boundar y()
RETURNS ST Geomet ry

ISO/IEC 13249-3:1999 (E)

I

DA

L0

FOR ST_GCeonetry

-- See Description

escription

)
)

The method ST_Boundary() has no input parameters.

The null-call method ST_Boundary() returns the closure of the boundary\of'the ST_Geometry valyie:

Closure(Boundary(SELF)).

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_Envel ope()
RETURNS ST Pol ygon
FOR ST_Ceonetry

-- See Description

Des¢ription
1) The method ST_Envelope() has no input parameters.
2) For the null-call method ST_Envelope() returns the bounding rectangle the.ST."Geometry value:

a) 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 coordinat¢
value in the ST_Geometry value. Let MAXY be the minimum®y coordinate value in the
ST_Geometry value.

b) Let ETOL be an implementation-defined envelope talerance. ETOL shall be greater than zero.
) If MINX is equal to MAXX, then set MINX to MINX™ ETOL and set MAXX to MAXX + ETOL.
¢) If MINY is equal to MAXY, then set MINY toMINY - ETOL and set MAXY to MAXY + ETOL.

¢) The bounding rectangle is constructed\as follows:

NEW ST_Pol ygon(
NEW ST_Li neStri ng(
ARRAY[
NEW ST_Pai nt (M NX,
NEW ST_Poi nt ( MAXX,
NEW ST) Poi nt ( MAXX,
NEW-ST_Poi nt (M NX,
NEW ST _Poi nt (M NX,
SELE! ST _SRI D),
SELE.SST_SRI D)

SELF. ST_SRI D),
SELF. ST_SRI D),
SELF. ST_SRI D),
SELF. ST_SRI D),
SELF. ST SRID)],

3) The spatial reference system identifier of the returned ST_Polygon value is equal to the spatial
eferenice system identifier 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_ConvexHul | ()
RETURNS ST Geormet ry

ISO/IEC 13249-3:1999 (E)

I

DA

L0

FOR ST_GCeonetry

-- See Description

escription

)
)

The method ST_ConvexHull() has no input parameters.

The null-call method ST_ConvexHull() returns an ST_Geometry value representing the convex hiill of

the ST_Geometry value.

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 Method

Purpose

Return a buffer around the ST_Geometry value.
Definition

CREATE METHOD ST_Buf f er (adi stance DOUBLE PRECI SI ON)
RETURNS ST CGeonetry
FOR ST_Ceonetry

-- See Description

Des¢ription
1) The method ST_Buffer(DOUBLE PRECISION) takes the following input parameters:
a) a DOUBLE PRECISION value adistance.

2) The parameter adistance is measured in the linear units of measure in the spatial reference system df
SELF.

3) The null-call method ST_Buffer(DOUBLE PRECISION) returnstan ST_Geometry value that
flepresents all points whose distance from SELF is less than or equal to adistance.

4) The spatial reference system identifier of the returned ST _Geometry value is equal to the spatial
fleference system identifier of SELF.
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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(ageonetry ST _Geomnetry)
RETURNS ST CGeonetry

I

DA

escription

)

FOR ST_GCeonetry

-- See Description

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

The null-call type preserving method ST_Intersection(ST_Geometry)returns an ST_Geometry value
that represents the point set intersection: Closure(SELF C ageometry).

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 _Uni on(ageornetry ST _Geonetry)
RETURNS ST CGeonetry
FOR ST_Ceonetry

-- See Description

Des¢ription
1) The method ST_Union(ST_Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry.

2) The null-call type preserving method ST_Union(ST_Geometry) returns'an ST_Geometry value that
fepresents the point set union: Closure(SELF E ageometry).

3) The spatial reference system identifier of the returned ST_Geometry value is equal to the spatial
fleference system identifier of SELF.
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5.1.16  ST_Difference Method

Purpose

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

Definition

CREATE METHOD ST _Difference(ageonetry ST _Geonetry)
RETURNS ST CGeonetry

I

DA

escription

)

FOR ST_Ceonetry

-- See Description

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

The null-call type preserving method ST_Difference(ST_Geometry)\weturns an ST_Geometry valye
that represents the point set difference: Closure(SELF — ageometry).

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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5.1.17 ST_SymbDifference Method
Purpose

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

Definition

CREATE METHOD ST SynDifference(ageonetry ST Geonetry)
RETURNS ST_Geonetry
FOR ST_Geonetry
RETURN SELF. ST_Di fference(ageonetry).
ST_Uni on(ageonetry. ST_Di fference( SELF))

Des¢ription

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

a) an ST_Geometry value ageometry.

2) The null-call type preserving method ST_SymbDifference(ST_Geometry).returns an ST_‘Geometry
alue that represents the point set symmetric difference: Closure(SELF — ageometry) E

Closure(ageometry — SELF).

3) The spatial reference system identifier of the returned ST_Geometry value is equal to the spatial
fleference system identifier of SELF.
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5.1.18 Return Types from ST_Intersection, ST_Union, ST_Difference, and ST_SymDifferenc

e

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
code for the possible parameter types is described in Table 3 — Parameter Types. For any given

type

method, the type of the result may be one of set of possible subtypes of ST_Geometry. The result set

codes are described in Table 4 — Return Type Sets.

A matrix for each method is presented with the parameter type code of the subject parameter down the

ontains the result set code for the two parameter types. The matrix for the ST_Intersection method
able 5 — Return Type Matrix for the ST _Intersection Method. The matrix for the ST_Union method

able 7 — Return Type Matrix for the ST_Difference Method. The matrix for the ST_SymBifference
nethod is in Table 8 — Return Type Matrix for the ST_SymDifference Method.

There is no order implied in results of type ST_GeomCollection.

Table 3 — Parameter Types
Parameter Type

Code Type
as empty set

P ST Point

C ST Curve

S ST Surface

MP ST MultiPoint

MC ST MultiCurve

MS ST MultiSurface
GC ST _GeomCollection

q
q
1
Table 6 — Return Type Matrix for the ST_Union Method. The matrix for the ST_Differencefmethod is
1
H

olumn and the parameter type code of the additional parameter across the row. Each cell of the majrix

is
sin
in
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Table 4 — Return Type Sets

a ISO/IEC

Result Type Sets

Code Set of Types

ROO empty set

RO1 ST Point

R0O2 ST Curve

R0O3 ST Surface

R0O4 ST MultiPoint,

R0O5 ST MultiCurve

R0O6 ST MultiSurface

RO7 ST GeomcCuottection

R0O8 empty set, ST Curve, ST MultiCurve

RO9 empty set, ST Point

R10 empty set, ST MultiPoint

R11 empty set, ST_Point, ST_Curve, ST_MultiPoint,
ST_MultiCurve, ST_GeomCollection of ST_Point
and ST_Curve values

R12 empty set, ST_Point, ST_Curve, ST_Surface,
ST_MultiPoint, ST_MultiCurve, ST_MultiSurface,
ST _GeomCollection

R13 empty set, ST_Point, ST _MultiPoint

R14 empty set, ST_Surface, ST_MultiSurface

R15 ST_Curve, ST_GeomCollection of ST_Pojat.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_Geomgollection of ST_Curve
and ST_Surface values

R19 ST_MultiSurface, ST_GgomcCollection of ST_Point
and ST_Surface valués

R20 ST_Point, ST_MultiPoint

R21 ST_Surface, ST« .GeomCollection of ST_Curve and
ST Surface yalues

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

aCh i P C S MP MC MS GC
fE R0OO R0OO ROO ROO ROO ROO ROO ROO
P, ROO R0O9 R0O9 RO9 RO9 R0O9 R0O9 R0O9
C ROO R0O9 R11 R11 R13 R11 R11 R11
S ROO R0O9 R11 R12 R13 R11 R12 R12
MP ROO R0O9 R13 R13 R13 R13 R13 R13
MC ROO R0O9 R11 R11 R13 R11 R11 R11
MS ROO R0O9 R11 R12 R13 R11 R12 R12
GC ROO R0O9 R11 R12 R13 R11 R12 R12
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Table 6 — Return Type Matrix for the ST_Union Method

ISO/IEC 13249-3:1999 (E)

aEb /E P C S MP MC MS GC
A fE RO1 | RO2 | RO3 | RO4 | RO5 | RO6 | RO7
P RO1 | R20 | R15 | R22 | R0O4 | R17 | R19 | RO7
C R02 | R15 | R16 | R21 | R15 | R16 | R18 | RO7
S RO3 | R22 | R21 | R23 | R22 | R21 | R23 | RO7
MP R04 | RO4 | R15 | R22 | R0O4 | R17 | R19 | RO7
MC RO5 | 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 P C S MP MC MS GC
A A A A A A A A A
P RO1 | RO9 | R0O9 | RO9 | RO9 | RO9 | RO9 | RO9
C R0O2 | R0O2 | R0O8 | RO8 | RO2 | RO8 | RO8 |~R0O8
S R0O3 | RO3 | RO3 | R14 | R14 | R14 | R14 '\ R14
MP R04 | R13 | R13 | R13 | R13 | R13 | R13)| R13
MC RO5 | RO5 | R0O8 | RO8 | RO5 | RO8 |~RD8 | RO8
MS R0O6 | RO6 | R0O6 | R14 | R0O6 | RO5(|)RO6 | R14
GC RO7 | R12 | R12 | R12 | R12 | R12)| R12 | R12

Table 8 — Return Type Matrix for the ST_SymDifference Method

E

(b—a) i P C S MP MC MS GC
A R0OO RO1 R0O2 RO3 R0O4 | RO5 RO6 RO7
P RO1 R10 R15 R22 R10 R17 R19 R12
C R0O2 R15 RO8 R21 R15 RO8 R18 R12
S RO3 R22 R21 R14 | R22 R21 R14 | R12
MP R04 | R10 R15 R22 R10 R17 R19 R12
MC RO5 R17 RO8 R21 R17 RO8 R18 R12
MS RO6 R19 R18 R14 | R19 R18 R14 | R12
GC RO7 R12 R12 R12 R12 R12 R12 R12
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5.1.19 ST_Distance Method

Purpose

Return the minimum shortest distance between any two points in the two ST_Geometry values.
Definition

CREATE METHOD ST _Di st ance(ageonetry ST_Geometry)
RETURNS DOUBLE PRECI SI ON
FOR ST_Ceonetry

-- See Description

Des¢ription
1) The method ST_Distance(ST_Geometry) takes the following input parameters:
a) an ST_Geometry value ageometry.

2) The null-call method ST_Distance(ST_Geometry) returns the shortest distance between any two
oints in SELF and ageometry as calculated in the spatial referencing'system of SELF. If SELF and
geometry spatially intersect, then the distance returned is 0 (zef@). Otherwise, SELF and ageometr
re spatially disjoint and the method ST_Distance(ST_Geomeftry) determines the nearest two points,
ne from SELF and one from ageometry, and calculates the implementation-defined distance
etween the points.

3) The returned value is measured in the linear units of feasure in the spatial reference system of
SELF.
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5.1.20 ST_Equals Method
Purpose
Tests if an ST_Geometry value is spatially equal to another ST_Geometry value.
Definition
CREATE METHOD ST_Equal s(ageonetry ST_Ceonetry)
RETURNS | NTEGER

FOR ST_GCeonetry
RETURN SELF. ST _SynDi f f erence(ageonetry). ST _| sEnpty

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

4) 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

Tests if an ST_Geometry value is spatially related to another ST_Geometry value.

Definition

CREATE METHOD ST _Rel at e(ageonetry ST _Ceonetry,

RETURNS | NTEGER

a ISO/IEC

amat ri x CHARACTER(9))

FOR ST_Ceonetry
BEA N

DECLARE count er | NTEGER,
DECLARE cr | NTEGER

-- |If amatrix does not have cardinality of 9, then
-- raise an exception.
| F CARDI NALI TY(amatrix) <> 9 THEN
S| GNAL SQLSTATE ' 2FF04'
SET MESSAGE TEXT 'invalid intersection matriwxy
END | F;
-- If any value in amatrix is not the list of
-- possible values: 'T, '"F, ‘0", "1, '2',5*", then
-- raise an exception.
SET counter = 1,
VWHI LE counter <= 9 DO
| F SUBSTRI N amat ri x FROM counter FOR 1)
NOT INC 'T, "F, "0, "2", "2", "*'" ) THEN
S| GNAL SQLSTATE ' 2FF04'
SET MESSAGE TEXT 'invalidd intersection matrix';
END | F;
SET counter = counter + 1§
END WHI LE;
-- Process each of the 9 imtersections
SET counter = 1,
VWHI LE counter <= 9 DO
-- Set cr to the.dinmension of the current intersection
CASE count er

58

WHEN 1 FHEN
SET. cr = (Interior(SELF) C Interior(ageonetry)).
ST _Di nensi on; -- See Description
WHEN-2 THEN
SET cr = (Interior(SELF) C Boundary(ageonetry)).
ST _Di nensi on; -- See Description
VWHEN 3 THEN
SET cr = (Interior(SELF) C Exterior(ageonetry)).
ST_Di mensi on; -- See Description
VWHEN 4 THEN
SEF—cr—=—(Botmndary{ SELF)—C—intertor{ageonet+y))—
ST_Di mensi on; -- See Description
WHEN 5 THEN
SET cr = (Boundary(SELF) C Boundary(ageomnetry)).
ST _Di nensi on; -- See Description
WHEN 6 THEN
SET cr = (Boundary(SELF) C Exterior(ageomnetry)).
ST _Di nensi on; -- See Description
VWHEN 7 THEN
SET cr = (Boundary(SELF) C Interior(ageonetry)).
ST _Di nensi on; -- See Description
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WHEN 8 THEN
SET cr = (Exterior(SELF) C Boundary(ageomnetry)).
ST_Di mensi on; -- See Description
WHEN 9 THEN
SET cr = (Exterior(SELF) C Exterior(ageonetry)).
ST _Di nmensi on; -- See Description
END;

-- If cr is not inthe result set as defined by the current
-- amatrix position, then return false.
CASE SUBSTRI NG amatri x FROM counter FOR 1)

WHEN ' T' THEN

iy

Description

IF CRNOT IN( O, 1, 2 ) THEN
RETURN O;
END | F;
VWHEN ' F' THEN
IF CR <> -1 THEN
RETURN O;
END | F;
VWHEN ' 0" THEN
IF CR <> 0 THEN
RETURN O;
END | F;
VWHEN ' 1' THEN
IF CR <> 1 THEN
RETURN O;
END | F;
VHEN ' 2' THEN
IF CR <> 2 THEN
RETURN O;
END | F;
VHEN ' *' THEN
IFCRNOT IN( -1.0, 1, 2 ) THEN
RETURN O;
END | F;
END;
SET counter = counter + 1;
END WHI LE;
-- If the dinmensi.on of each intersection matches the amatrix, then
-- return true:
RETURN 1;
END

The method-ST_Relate(ST_Geometry, CHARACTER) takes the following input parameters:
a) an8T_Geometry value ageometry,

b)."a CHARACTER value amatrix.

2)

For null-call method ST_Relate(ST_Geometry, CHARACTER):
Case:

a) If the CARDINALITY of amatrix is not 9, then an exception condition is raised: SQL/MM Spatial
exception — invalid intersection matrix.

b) 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.
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c) Otherwise:

a ISO/IEC

i) Each character in amatrix corresponds to a cell in the DESIM pattern matrix. This mapping is

defined in Table 9 — DE-9IM.

Table 9 — DE-9IM Mapping

Position

DE-9IM Cell

1

(Interior(SELF) C Interior(ageometry)).ST_Dimension

(Interior(SELF) C Boundary(ageometry)).ST Dimension

(Interior(SELF) C Exterior(ageometry)).ST_Dimension

(Boundary(SELF) C Interior(ageometry)).ST_Dimension

(Boundary(SELF) C Boundary(ageometry)).ST_Dimension

(Boundary(SELF) C Exterior(ageometry)).ST_Dimension

(Exterior(SELF) C Interior(ageometry)).ST_Dimension

(Exterior(SELF) C Boundary(ageometry)).ST_Dimension

OO (N |0 B[W|N

(Exterior(SELF) C Exterior(ageometry)).ST_Dimension

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

i) Each character value in amatrix specifies the set of acceptable values for in 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 Restllts
T {0, 1, 2¢
F {-1¢
0’ {0}
1 {1}
2' {2}
e {-1,0,1,2}

v) Return RESULT.

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

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

3) IfER’is not in the set SRI, then set RESULT to 0 (zero).
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5.1.22  ST_Disjoint Method
Purpose
Tests if an ST_Geometry value is spatially disjoint from another ST_Geometry value.
Definition
CREATE METHOD ST_Di sj oi nt (ageonetry ST_Geometry)
RETURNS | NTEGER

FOR ST_GCeonetry
RETURN SELF. ST _Rel at e(ageonetry, 'FF*FF****')

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

4) 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

Tests if an ST_Geometry value is spatially intersects another ST_Geometry value.
Definition

CREATE METHOD ST Intersects(ageonetry ST _Geonetry)
RETURNS | NTEGER
FOR ST_Ceonetry
RETURN
CASE SELF. ST_Di sj oi nt (ageonetry)
WHEN 1 THEN
0
VWHEN O THEN
1
ELSE
NULL

END

Des¢ription

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

2) The null-call method ST_Intersects(ST_Geometry) retusns the result of the value expression: CASE
BELF.ST_Disjoint(ageometry) WHEN 1 THEN 0 WHEN O THEN 1 ELSE NULL END.
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5.1.24 ST_Touches Method

Purpose

Tests if an ST_Geometry value is spatially touches another ST_Geometry value.

Definition

CREATE METHOD ST _Touches(ageomnetry ST _Geonetry)
RETURNS | NTEGER

I

]

DA

RETURN
CASE
VWHEN SELF. ST_Di nension = 0 AND ageonetry. ST_Di nensi on =00Q-THEN
NULL
ELSE
-- Use ST _Relate to deternmine result of the taoueh”operation
-- on SELF and ageonetry
CASE SELF. ST_Rel ate(ageonetry, 'FT*******, 3 = 1 OR
SELF. ST_Rel ate(ageonetry, 'F**T*****&y = 1 OR
SELF. ST_Rel at e(ageonetry, 'Fr**Tx&*x') = 1
VWHEN TRUE THEN
1
WHEN FALSE THEN
0
ELSE
NUL L
END
END
escription

) The method ST_Touches(ST_Geometry) takes the following input parameters:

FOR ST_Ceonetry

a) an ST_Geometry value ageometry.
For the null-call method STwTouches(ST_Geometry):
Case:

a) If the dimengien of SELF is equal to 0 (zero) and the dimension of ageometry is equal to O (z¢ro),
then return-the null value.

b) Otherwise, return the result of the value expression: CASE SELF.ST_Relate(ageometry,
'Ry = 1 OR SELF.ST_Relate(ageometry, 'F**T*+++) = 1 OR SELF.ST_Relate(ageometry,
s Tty = 1 WHEN TRUE THEN 1 WHEN FALSE THEN 0 ELSE NULL END.
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5.1.25

ST_Crosses Method

Purpose

Tests if an ST_Geometry value is spatially crosses another ST_Geometry value.

Defi

Des

1)

2)

64

nition

CREATE METHOD ST _Crosses(ageomnetry ST _Geonetry)

RETURNS | NTEGER

a ISO/IEC

FOR ST_Ceonetry
RETURN
CASE
WHEN SELF. ST_Di nensi on
VWHEN SELF. ST_Di mensi on
VWHEN SELF. ST_Di mensi on
WHEN SELF. ST_Di nensi on
VWHEN SELF. ST_Di mensi on
WHEN SELF. ST_Di nensi on
VWHEN SELF. ST_Di mensi on
ELSE
NULL
END

Cription

a) an ST_Geometry value ageometry.

Case:

SELF. ST_Rel at e(ageonetry,
SELF. ST_Rel at e( ageonetry,
ageoretry. ST_Rel at e( SELF,
SELF. ST_Rel at e( ageonetry,
SELF. ST_Rel at e( ageonetry,
ageoretry. ST_Rel at e( SELF,

ageonetry. ST_Rel at e( SELF,

= 0 AND ageonetry. ST_Di nmensi
'T*T******')
= 0 AND ageonetry. ST_Di nensi
'T*T******')
= 1 AND ageonetry. ST_Di nensi
'T*T******')
= 1 AND ageonetry. ST_Di nensi
'O********')
= 1 AND ageonetry. ST. D nensi
'T*T******')
= 2 AND ageonet ry. ST_Di nensi
'T*T******')
= 2 AND ageoretry. ST_Di nensi
'T*T******')

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

-or the null-call method ST €rosses(ST_Geometry):

on

on

on

on

on

on

on

a) If the dimensionyof SELF is equal to O (zero) and the dimension of ageometry is equal to 1 (one),
then return the result of the value expression: SELF.ST_Relate(ageometry, "T*Trxxx**"),

b) If thedimension of SELF is equal to O (zero) and the dimension of ageometry is equal to 2, then
returmrthe result of the value expression: SELF.ST_Relate(ageometry, "T*T******"),

)CAf the dimension of SELF is equal to 1 (one) and the dimension of ageometry is equal to 0 (zero),

THEN

THEN

THEN

THEN

THEN

THEN

THEN

— therrreturT the Tesutt of the vatue expressionageometry- ST _Refate(SELF, T

d) If the dimension of SELF is equal 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, 'Qx*rrrrexry

e) If the dimension of SELF is equal to 1 (one) and the dimension of ageometry is equal to 2, then
return the result of the value expression: SELF.ST_Relate(ageometry, "T*T**xxxx"),

f) If the dimension of SELF is equal to 2 and the dimension of ageometry is equal to O (zero), then
return the result of the value expression: ageometry.ST_Relate(SELF, "T*T**+xx*"),
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g) If the dimension of SELF is equal to 2 and the dimension of ageometry is equal to 1 (one), then
return the result of the value expression: ageometry.ST_Relate(SELF, "T*T***x+*"),

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

Purpose

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

CREATE METHOD ST _W 't hi n(ageonetry ST _Geometry)
RETURNS | NTEGER

a ISO/IEC

FOR ST_Ceonetry
RETURN SELF. ST _Rel at e(ageonetry, 'T*****Fp*')

Des¢ription
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*****FF*"),
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5.1.27 ST_Contains Method
Purpose
Tests if an ST_Geometry value is spatially contains contains another ST_Geometry value.
Definition
CREATE METHOD ST_Cont ai ns(ageonetry ST_Geometry)
RETURNS | NTEGER

FOR ST_GCeonetry
RETURN ageonetry. ST Wt hi n( SELF)

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

4) The null-call method ST_Contains(ST_Geometry) returns the result of thewalue expression:
ageometry.ST_Within(SELF).
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5.1.28 ST_Overlaps Method

Purpose

Tests if an ST_Geometry value is spatially overlaps another ST_Geometry value.
Definition

CREATE METHOD ST _Overl aps(ageonetry ST_Geomnetry)
RETURNS | NTEGER
FOR ST_Ceonetry
RETURN
CASE
WHEN SELF. ST_Di nension = 0 AND ageonetry. ST_Di nensi on
SELF. ST_Rel ate(ageonetry, ' T*xT***T**")
VWHEN SELF. ST_Di nensi on = 1 AND ageonet ry. ST_Di nensi on V1 THEN
SELF. ST_Rel at e(ageonetry, ' 1*T***T**")
WHEN SELF. ST _Di mensi on = 2 AND ageonetry. ST_Di nensi on
SELF. ST_Rel at e(ageonetry, ' T*¥T***T**")
ELSE
NUL L

0 (THEN

2 THEN

END

Des¢ription

1) The method ST_Overlaps(ST_Geometry) takes the followinginput 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 O (zero)
then return the result of the value.expression: SELF.ST_Relate(ageometry, "T*T***T**+"),

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

) 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**"),

¢) Otherwisepreturn the null value.
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5.1.29 ST_WKTToSQL Method

Purpose

Return a specified ST_Geometry value.

Definition

CREATE METHOD ST_WKTToSQL
(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))

ISO/IEC 13249-3:1999 (E)

I

[

DA

)

)

RETURNS ST_Geonetry
FOR ST_GCeonetry

-- See Description

efinitional Rules

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

Description

The method ST_WKTToSQL(CHARACTER LARGE OBJECT) takes the following input paramete
a) a CHARACTER LARGE OBJECT value awkt.

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

<wel | -known text representationz%: =
<poi nt text representation>
| <curve text representation>
| <surface text representation>
| <collection text reptéesentation>

<poi nt text representation> ::=
PO NT <poi nt_(text>

<curve text repnesentation> ::=
<l i nesti<ng text representation>
| <circWarstring text representation>
| <compoundcurve text representation>

<linéstring text representation> ::=
LI NESTRI NG <l i nestring text body>

R

<circularstring text representation> ::=

CI'RCULARSTRI NG <Circularstring text~>

<conpoundcurve text representation> ::=
COVPOUNDCURVE <conpoundcurve text >

<surface text representation> ::=
<curvepol ygon text representation>

<curvepol ygon text representation> ::=
CURVEPOLYGON <curvepol ygon text body>
| <pol ygon text representation>
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<pol ygon text representation> ::=
POLYGON <pol ygon text body>

<collection text representation> ::=
<mul ti poi nt text representation>
| <multicurve text representation>
| <multisurface text representation>
| <geonetrycollection text representation>

<mul tipoint text representation> ::=
MULTI PO NT <mul ti poi nt text>

a ISO/IEC

fmul ticurve text representation> :
MULTI CURVE <mul ti curve text>
| <nmultilinestring text representation>

frmultilinestring text representation> ::=
MULTI LI NESTRI NG <nul tilinestring text>

fmul ti surface text representation> ::=
MULTI SURFACE <mul ti surface text>
| <nmultipolygon text representation>

fmul ti pol ygon text representation> ::=
MULTI POLYGON <rmul ti pol ygon t ext >

¥geonetrycol l ection text representation> ::=
GEOVETRYCOLLECTI ON <geonet rycol | ecti on\text >

flinestring text body> ::=
<linestring text body>

fcurvepol ygon text body> ::=
<curvepol ygon text>

fpol ygon text body> ::=
<pol ygon text >

fpoint text> ::=
<enpty set>
| <left paren>-<point> <right paren>

fpoint > .= <X3N<y>
£X> 1= <nuitber >
£y> ==¥Xnunber >

fldnestring text> ::=

erpty—set
| <left paren> <point>
{ <comma> <point> }... <right paren>

<circularstring text> ::=
<enpty set>
| <left paren> <point>
{ <comma> <point>}... <right paren>
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<conpoundcurve text> :
<enpty set>
| <left paren> <single curve text>

{ <comma> <single curve text> }... <right

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

ISO/IEC 13249-3:1999 (E)

par en>

[ <circularstring text representation>
| <conpoundcurve text representation>
<ring text> ::=
<linestring text body>
| <circularstring text representation>
| <conpoundcurve text representation>

<surface text> ::
CURVEPOLYGON <curvepol ygon text
| <pol ygon text body>

body>

<curvepol ygon text> :
<enpty set>
| <left paren> <ring text>
{ <comma> <ring text> }...

<right_ ‘paren>

<polygon text> ::=
<enpty set>
| <left paren> <linestring text>
{ <comma> <linestring text> }...

<right pa

<mul tipoint text> ::=
<enpty set>

| <left paren>
{ <comma>

<poi nt Jt\ext >

<point )text > }... <right paren>

<mul ticurve text> .
<enpty set>
| <left paren>

{ <conma>

<curve text>

<curve text> }... <right paren>

<nmultilinestring text> ::=
<efipty set>

| <heft paren> <linestring text

{ <comma> <linestring text

body>
body> }... <rig

<mul tisurface text> ::
<enpty set>

ren>

ht paren>

t ext>
text> }...

| <left paren> <surface

{ <commma> <surface <right paren

<mul ti pol ygon text> ::=
<enpty set>

| <left paren> <pol ygon

{ <comma> <pol ygon

t ext
t ext

body>

body> }... <right

>

paren body>
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<geornetrycol l ection text> ::

<enpty set>
| <left paren> <well-known text representation>
{ <comma> <wel | -known text representation> }... <right paren>
<enpty set> ::= EMPTY
a) Case:

i) If <well-known text representation> immediately contains a <point text representation>, then
<well-known text representation> produces an ST Point value specified by the immediately
contained <point text representation>.

i) If <well-known text representation> immediately contains a <curve text representations,then
<well-known text representation> produces an ST_Curve value specified by the immediately
contained <curve text representation>.

i) 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_GeamCollection value
specified by the immediately contained <collection text represéntation>.

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

) Case:

i) If <curve text representation> immediately edntains a <linestring text representation>, then
<curve text representation> produces an ST _LineString value specified by the immediately
contained <linestring text representatiof>.

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 <cireularstring text representation>.

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

¢) <linestring text represéntation> is the well-known text representation for an ST_LineString value.
<linestring text representation> produces an ST_LineString value specified by the immediately
contained <Jinestring text body>.

@) <circulatstring text representation> is the well-known text representation for an ST_CircularString
valuel\ Let APA be the ST_Point ARRAY value produced by a <circularstring text>.

Case:

i) If the cardinality of APA is O (zero), then <circularstring text representation> produces an
empty ST_CircularString value.

i) Otherwise, <circularstring text representation> produces an ST_CircularString value as the
result of the value expression: NEW ST_CircularString(APA).
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f)

<compoundcurve text representation> is the well-known text representation for an
ST_CompoundCurve value. Let ACA be the ST_Curve ARRAY value produced by a
<compoundcurve text>.

Case:

i) If the cardinality of ACA is 0 (zero), then <compoundcurve text representation> produces
empty ST_CompoundCurve value.

9 (E)

an

i) Otherwise, <compoundcurve text representation> produces an ST_CompoundCurve value as

the result of the value expression: NEW ST CompoundCurve(ACA).

a)

h)

)

K)

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

<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>,
<curvepolygon text representation> produces an ST_CurvePolygon value specified by th
immediately contained <curvepolygon text body>.

i) Otherwise, <curvepolygon text representation> proddces an ST_Polygon value specified
the immediately contained <polygon text representation>.

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

Case:

i) If <collection text representation> immediately contains a <multipoint text representation3
then <collection text representation> produces an ST_MultiPoint value specified by the
immediately contained &multipoint text representation>.

ii) If <collection text representation> immediately contains a <multicurve text representation
then <collection(text representation> produces an ST_MultiCurve value specified by the
immediately centained <multicurve text representation>.

i) If <collection text representation> immediately contains a <multisurface text representatic
then-<collection text representation> produces an ST_MultiSurface value specified by the
immediately contained <multisurface text representation>.

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

then

a}

by

\'4

fied

<multipoint text representation> is the well-known text representation for an ST MultiPoint va

lue.

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 em
ST_MultiPoint value.

i) Otherwise, <multipoint text representation> produces an ST_MultiPoint value as the resu
the value expression: NEW ST_MultiPoint(APA).

pty

It of

Geometry Types 73


https://standardsiso.com/api/?name=c3d592c1f726f30bed4d61477146c251

ISO/IEC 13249-3:1999 (E) a ISO/IEC

1)

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 ST_MultiCurve value.

n)

2) Otherwise, <multicurve text representation> produces an ST_MultiCurve value as the
result of the value expression: NEW ST_MultiCurve(ACA).

i) Otherwise, <multicurve text representation> produces an ST_MultiLineString valuespecified
by the immediately contained <multilinestring text representation>.

<multilinestring text representation> is the well-known text representation for an
ST_MultiLineString value. Let ALSA be the ST_LineString ARRAY value preduced by a
<multilinestring text>.

Case:

i) If the cardinality of ALSA is 0 (zero), then <multilinestring textrepresentation> produces an
empty ST_MultiLineString value.

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

Case:
i) If <multisurface text representation> immediately contains 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 ST_MultiSurface value.

2) Otherwisej.<multisurface text representation> produces an ST_MultiSurface value as the
result of.the value expression: NEW ST_MultiSurface(ASA).

i) Otherise, <multisurface text representation> produces an ST_MultiPolygon value specified
by the-immediately contained <multipolygon text representation>.

<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>.
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Case:

i) If the cardinality of APA is O (zero), then <multipolygon text representation> produces an
empty ST_MultiPolygon value.

i) Otherwise, <multipolygon text representation> produces an ST_MultiPolygon value as the
result of the value expression: NEW ST_MultiPolygon(APA).
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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)

i)

If the cardinality of AGA is 0 (zero), then <geometrycollection text representation> produces
an empty ST_GeomCollection value.

Otherwise, <geometrycollection text representation> produces an ST_GeomcCollection value
as the result of the value expression: NEW ST _GeomCollection(AGA).

a)

Let APA be the ST_Point ARRAY value produced by a <linestring text> in <linestring text-body>.

Case:

)

i)

Let ACA be the ST_Curve ARRAY value produced by a <curyepolygon text> in <curvepolygo
text body>.

Case:

i)

i)

ii)

Let ALSA be the ST\ LineString ARRAY value produced by a <polygon text> in <polygon tex{
body>.

Case:

i)

ii)

If the cardinality of APA is 0 (zero), then <linestring text body> produces an'‘empty
ST_LineString value.

Otherwise, <linestring text body> produces an ST_LineString valde as the result of the value

expression: NEW ST_LineString(APA).

=]

If the cardinality of ACA is 0 (zero), then <curvepolygon text body> produces an empty
ST_CurvePolygon value.

If the cardinality of ACA is 1 (one), then let AER be the element of ACA. <curvepolygon fext
body> produces an ST_CurvePolygoén value as the result of the value expression: NEW
ST_CurvePolygon(AER).

Otherwise, let AER be the first element in ACA and let AIR be the sublist of ACA containipg
the other elements of ACA: produces an ST_CurvePolygon value as the result of the vajue
expression: NEW ST CurvePolygon(AER, AIR).

If¢hecardinality of ALSA is O (zero), then <polygon text representation><polygon text bogly>
produces an empty ST_Polygon value.

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 result of the value expression: NEW
ST Polygon(ALS).

ii)

Otherwise, let AER be the first element in ALSA and let AIR be the sublist of ALSA containing
the other elements of ALSA. <polygon text body> produces an ST_Polygon value as the
result of the value expression: NEW ST_Polygon(AER, AIR).
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B

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>.
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).

Case:

i) If <linestring text> immediately contains an <empty set>, then <linestring text> produces-an
empty ST_Point ARRAY value.

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

Case:

i) If <circularstring text> immediately contains an <empty set>, then <circularstring text>
produces an empty ST_Point ARRAY value.

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

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.

Case:
i) If <single curve text>immediately contains a <linestring text body>, then <single curve text>
produces an ST_LineString value specified by the immediately contained <linestring text

body>.

i) Otherwise,.<single curve text> produces an ST_CircularString value specified by the
immediately contained <circularstring text representation>.

Case:

i) $If <curve text> immediately contains a <linestring text body>, then <curve text> produces an
ST_LineString value specified by the immediately contained <linestring text body>.

i) 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 value specified by the
immediately contained <compoundcurve text representation>.
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aa) Case:

i)

i)

ii)

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>.

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

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

i)

i)

)

i)

i)

i)

)

i)

)

bb) Case:

cc) Case:

dd) Case:

ee) Case:

ff) Case:

If <surface text> immediately contains a <curvepolygon text body>, then <surface text>
produces an ST_CurvePolygon value specified by the immediately contained_scurvepolygon
text body>.

Otherwise, <surface text> produces an ST_Polygon value specified-by the immediately
contained <polygon text body>.

If <curvepolygon text> immediately contains an <empty Set>, then <curvepolygon text>
produces an empty ST_Curve ARRAY value.

Otherwise, <curvepolygon text> produces an ST_Curve ARRAY value that contains the
ST_Curve values specified by the immediately_eontained <ring text>s.

If <polygon text> immediately contain’s an <empty set>, then <polygon text> produces an
empty ST_LineString ARRAY value.

Otherwise, <polygon text>@produces an ST_LineString ARRAY value that contains the
ST_LineString values speeified by the immediately contained <linestring text>s.

If <multipoint text> immediately contains an <empty set>, then <multipoint text> produceg an
empty ST. 'Point ARRAY value.

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

If <multicurve text> immediately contains an <empty set>, then <multicurve text> produces
an empty ST_Curve ARRAY value.

i)

Otherwise, <multicurve text> produces an ST_Curve ARRAY value that contains the
ST_Curve values specified by the immediately contained <curve text>s.

gg) Case:

i)

If <multilinestring text> immediately contains an <empty set>, then <multilinestring text>
produces an empty ST_LineString ARRAY value.
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i) Otherwise, <multilinestring text> produces an ST_LineString ARRAY value that contains the
ST_LineString values specified by the immediately contained <linestring text body>s.
hh) Case:

i) If <multisurface text> immediately contains an <empty set>, then <multisurface text>
produces an empty ST_Surface ARRAY value.

i) Otherwise, <multisurface text> produces an ST_Polygon ARRAY value that contains the
ST_Surface values from the immediately contained <surface text>s.

i) Case:

i) If <multipolygon text> immediately contains an <empty set>, then <multipolygon text>
produces an empty ST_Polygon ARRAY value.

i) Otherwise, <multipolygon text> produces an ST_Polygon ARRAY value that'contains the
ST_Polygon values from the immediately contained <polygon text body>s.

) Case:

i) If <geometrycollection text> immediately contains an <empty.set=>, then <geometrycollection
text> produces an empty ST_Geometry ARRAY.

i) Otherwise, an ST_Geometry ARRAY value that contains’the ST_Geometry values from the
immediately contained <well-known text representation>s.

k) The list of keywords are CIRCULARSTRING, COMROUNDCURVE, CURVEPOLYGON, EMPTY
GEOMETRYCOLLECTION, LINESTRING, MULTICURVE, MULTILINESTRING, MULTIPOINT,
MULTIPOLYGON, MULTISURFACE, POINTsand POLYGON.

3) The parameter awkt is the well-known text representation of an ST_Geometry value and it must be
producible in the BNF for <well-known text\representation>.

4) The null-call method ST_WKTToSQL(CHARACTER LARGE OBJECT) returns an ST_Geometry
alue represented by awkt.
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5.1.30 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 MaxGeonetryAsText)
FOR ST_GCeonetry

-- See Description

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_Gegometry value.

Description
1) The method ST_AsText() has no input parameters.
) The null-call method ST_AsText() returns a CHARACTER\MARGE OBJECT value containing the

well-known text representation of SELF. Values must be produced in the BNF for <well-known tejxt
representation>.

DA
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5.1.31 ST_WKBToSQL Method
Purpose

Return a specified ST_Geometry value.
Definition

CREATE METHOD ST_WKBToSQL

(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBi nary))
RETURNS ST_Geonetry

FOR ST_Ceonetry

-- See Description

Defipitional Rules

1) $T_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
L ARGE OBJECT used for the well-known binary representation of an ST_Geemetry value.

Des¢ription
1) The method ST_WKBToSQL(BINARY LARGE OBJECT) takes the following input parameters:
@) aBINARY LARGE OBJECT value awkb.

2) The well-known binary representation of an ST_Geometry value is defined by the following BNF for
fwell-known binary representation>.

fwel | - known bi nary representation>.% =
<poi nt binary representation>

| <curve binary representati‘an>

| <surface binary representati on>

| <collection binary representation>

fpoi nt binary representation> ::=
<byt e order> <wKbpoi nt > <wkbpoi nt binary>

fcurve binary repgresentation> ::=
<linestringobi nary representation>

| <circul arstring binary representation>

| <conpoeundcurve binary representation>

£l i nestfi)ng binary representation> ::=
<byt e order> <wkblinestring> <nunm> <wkbpoi nt binary>. ..

f¢ircul arstring binary representation> ::=
<pyte order > <wKDCircut arstring> <nunk <wKbpol Nt bl nary>. ..

<conpoundcurve binary representation> ::=
<byte order> <wkbcompoundcurve> <nunme <wkbcurve binary>...

<surface binary representation> ::=
<curvepol ygon bi nary representation>

<curvepol ygon binary representation> ::=

<byt e order> <wkbcurvepol ygon> <nun® <wkbring binary>...
| <pol ygon binary representation>
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<pol ygon bi nary representation> ::=
<byt e order> <wkbpol ygon> <nunm> <wkbl i nearring binary>..

<col l ection binary representation> ::=
<mul ti poi nt binary representation>
| <multicurve binary representation>
| <multisurface binary representation>
| <geonetrycollection binary representation>

<mul ti poi nt binary representation> ::=
<byte order> <wkbmul ti poi nt >
<nun® <point binary representation>..

<mul ti curve binary representation> ::=
<byte order> <wkbnulticurve>
<nun® <curve binary representation>..
| <multilinestring binary representation>

<multilinestring binary representation> ::=
<byte order> <wkbmul tilinestring>
<nun® <linestring binary representation>..

<mul tisurface binary representation> ::=
<byt e order> <wkbmul ti surface>
<nune <surface binary representati on>.
| <multipol ygon binary representation>

<mul ti pol ygon binary representation> ::=
<byte order> <wkbrul ti pol ygon>
<nun® <pol ygon bi nary representation>..

<geonetrycol | ection binary representation> ::=
<byte order> <wkbgeonetrycaoll ecti on>
<nun® <wel | -known bipary representation>..

<wkbcurve binary> ::=
<linestring binary.pepresentation>
| <circul arstringybi-nary representation>

<wkbring binary>/ ==
<linestrijng . binary representation>
| <circul arstring binary representation>
| <conpoeundcurve binary representation>

<wkbpoi it~bi nary> :: = <wkbx> <wkby>

<wkbx> :: = <doubl e>

<wkby> ::= <doubl e>

<nun® ::= <uint32>

<wkbl i nearring> ::= <nunk <wkbpoi nt binary>..
<wkbpoint> ::= 11 See Description
<wkblinestring> ::= 11 See Description
<wkbcircularstring> ::=1!! See Description
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<wkbcompoundcurve> ::= 1! See Description
<wkbpol ygon> ::= !l See Description
<wkbcurvepol ygon> ::= 1! See Description
<wkbmul tipoint> ::= 11 See Description
<wkbmul tilinestring> ::= 1! See Description
<wkbnul ticurve> ::= 1! See Description
fwkbmul tisurface> ::= 1! See Description

fwkbmul ti pol ygon> ::
fwkbgeonetrycol l ection> ::= 1! See Description

fbyte order> ::=

I'l See Description

<bi g endi an>
<little endi an>

¥big endian> ::= !l See Description
flittle endian> ::= 11 See Description
fbyte> ::= 11 See Description

fuint32> ::= 11 See Description
fdouble> ::= 1! 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 binaty representation> immediately contains a <curve binary representation>,
then <well-known\binary representation> produces an ST_Curve value specified by the
immediately cantained <curve binary representation>.

i) 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) <point binary representation> is the well-known binary representation for an ST_Point value that
is produced by <wkbpoint binary>.

c) Case:
i) If <curve binary representation> immediately contains a <linestring binary representation>,

82

then <curve binary representation> produces an ST_LineString value specified by the
immediately contained <linestring binary representation>.
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d)

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

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

<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

f)

9)

h)

ST_LineString(APA).

<circularstring binary representation> is the well-known binary representation for an
ST_CircularString value. Let APA be an ST_Point ARRAY value with cardinality ofcnum> thiat
contains the ST_Point values specified by the immediately contained <wkbpoint birlary>s.
<linestring binary representation> produces an ST_CircularString value as theyresult of the v4
expression: NEW ST_CircularString(APA).

ue

<compoundcurve binary representation> is the well-known binary representation for an
ST_CompoundCurve value. Let ACA be an ST_Curve ARRAY valuewith cardinality of <num>
that contains the ST_Curve values specified by the immediately,centained <wkbcurve binary?s.

<compoundcurve binary representation> produces an ST_CaompeundCurve value as the resylt of
the value expression: NEW ST_CompoundCurve(ACA).

<surface binary representation> produces an ST_Surface value specified by the immediately
contained <curvepolygon binary representation>.

Case:

i) If <curvepolygon binary representation> immediately contains a <curvepolygon binary>, then
<curvepolygon binary representatiof> 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 ¢antained <wkbring binary>s.

Case:

1) If the cardinality:of ACA is 0 (zero), then <curvepolygon binary representation> produces
an empty ST CurvePolygon value.

2) If the cardinality of ACA is 1 (one), then let AER be the element of ACA. <curvepolygpn
binaryrepresentation> produces an ST_CurvePolygon value as the result of the value
expression: NEW ST_CurvePolygon(AER).

8)- 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> produdes
an ST_CurvePolygon value as the result of the value expression: NEW
ST_CurvePolygon(AER, AIR).

i) Otherwise, <curvepolygon binary representation> produces an ST_Polygon value specified
by the immediately contained <polygon binary representation>.
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i) <polygon binary representation> is the well-known binary representation for an ST_Polygon
value. Let ALSA be an ST_LineString ARRAY value with cardinality of <num> that contains the
ST_LineString values specified by the immediately contained <wkblinearring binary>s.

Case:

i) If the cardinality of ALSA is 0 (zero), then <polygon binary representation> produces an
empty ST_Polygon value.

ii) If the cardinality of ALSA is 1 (one), then let ALS be the element of ALSA. <polygon binary
representation> produces an ST Polygon value as the result of the value expression: NEW
ST_Polygon(ALS).

iii) Otherwise, let AER be the first element in ALSA and let AIR be the sublist of ALSA containing
the other elements of ALSA. <polygon binary representation> produces an ST_Polygon
value as the result of the value expression: NEW ST_Polygon(AER, AIR).

) Case:

i) If <collection binary representation> immediately contains a <multipoint binary
representation>, then <collection binary representation> produces-amnST_MultiPoint value
specified by the immediately contained <multipoint binary representation>.

ii) If <collection binary representation> immediately contains a&multicurve binary
representation>, then <collection binary representation>fproduces an ST_MultiCurve value
specified by the immediately contained <multicurve binary representation>.

ii) If <collection binary representation> immediately.cohtains a <multisurface binary
representation>, then <collection binary representation> produces an ST_MultiSurface 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>.

) <multipoint binary representation>s-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)

[ Case:

i) If <multjeutve binary representation> immediately contains a <multicurve binary>, then
<multicurve binary representation> produces an ST_MultiCurve value. Let ACA be the
ST ‘Curve ARRAY value with cardinality of <num> that contains the ST_Curve values
specified by the immediately contained <curve binary representation>s. <multicurve binary
representation> produces an ST_MultiCurve value as the result of the value expression:
NEW ST_MultiCurve(ACA).

i) Otherwise, <multicurve binary representation> produces an ST_MultiLineString value
specified by the immediately contained <multilinestring binary representation>.

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

<multisurface binary representation> produces an ST_MultiSurface value. Let ASA be th
ST_Surface ARRAY value with cardinality of <num> that contains the ST_Surface values
specified by the immediately contained <surface binary representation>s. <multisurface
binary representation> produces an ST_MultiSurface value as the result of the value
expression: NEW ST_MultiSurface(ASA).

i) Otherwise, <multisurface binary representation> produces an ST_MultiPolygon value
specified by the immediately contained <multipolygon binary representation>.

p)

a)

s)

<multipolygon binary representation> is the well-known binary representation for an
ST_MultiPolygon value. Let APA be the ST_Polygon ARRAY value with cardinality ofr<RUMS
contains the ST_Polygon values specified by the immediately contained <polygon binary
representation>s. <multipolygon binary representation> produces an ST_MultiPalygon value
the result of the value expression: NEW ST_MultiPolygon(APA).

<geometrycollection binary representation> is the well-known binary representation for an
ST_GeomCollection. Let AGA be the ST_Geometry ARRAY value with*eardinality of <num>
contains the ST_Geometry values specified by the immediately contained <well-known binary

e

that

as

that

representation>s. <geometrycollection binary representation> produces an ST_GeomCollection

value as the result of the value expression: NEW ST_GeomCollection(AGA).

Case:

i) If <wkbcurve binary> immediately contains a <linestring binary representation>, then
<wkbcurve binary> produces an ST_LineString,value specified by the immediately contai

<linestring binary representation>.

i) Otherwise, <wkbcurve binary> producés an ST_CircularString value specified by the
immediately contained <circularstriig binary representation>.

Case:

i) If <wkbring binary> immediately contains a <linestring binary representation>, then <wkb

hed

ing

binary> produces an ST~ LineString value specified by the immediately contained <linestting

binary representation>.

i) If <wkbring binary> immediately contains a <circularstring binary representation>, then
<wkbring binafy> produces an ST_CircularString value specified by the immediately
contained_<circularstring binary representation>.

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

ket XC be the DOUBLE PRECISION value specified by <wkbx> in <wkbpoint binary> and YC
the DOUBLE PRECISION value specified by <wkby> in <wkbpoint binary>. <wkbpoint binary

be
>

produces an ST_Point value as the result of the value expression: NEW ST_Point(XC, YC).

B

<wkbx> is a <double> representing the x coordinate value of an ST_Point value.
<wkby> is a <double> representing the y coordinate value of an ST_Point value.
<num> is an <uint32> that represent the number of elements in a repeating group.

<wkblinearring binary> produces an ST_Point ARRAY value with cardinality of <num> that
contains the ST_Point values specified by the immediately contained <wkbpoint binary>s.
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3)

4)

86

X) <wkbpoint> is a <uint32> with the value 1 (one). <wkblinestring> is a <uint32> with the value 2.
<wkbcircularstring> is a <uint32> with the value 1000001. <wkbcompoundcurve> is a <uint32>
with the value 1000002. <wkbpolygon> is a <uint32> with the value 3. <wkbcurvepolygon> is a
<uint32> with the value 1000003. <wkbmultipoint> is a <uint32> with the value 4.
<wkbmulticurve> is a <uint32> with the value 1000004. <wkbmultilinestring> is a <uint32> with
the value 5. <wkbmultisurface> is a <uint32> with the value 1000005. <wkbmultipolygon> is a
<uint32> with the value 6. <wkbgeometrycollection> is a <uint32> with the value 7.

y) <byte order> indicates the binary representation of <uint32> and <double> values that follow
<byte order>.

7) <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).

174

aa) <little endian> is a <byte order> represented by a <byte> with the value 1 (one). <uint32>is Littl¢
Endian (most significant octet last). <double> is Little Endian (sign bit is in the last oCt€t).

bb) <byte> is an 8 bit (1 (one) octet) data type that encodes an unsigned integer in the'range [0, 255].

C) <uint32> s a 32 hit (4 octets) data type that encodes an unsigned integerdn the range [0,
4294967295].

¢ld) <double> is a 64 bit (8 octets) double precision data type that encodes a double precision format
using the IEC 559:1989.

ee) <well-known binary representation> provides a portable.réepresentation of a geometry value as a
contiguous stream of octets 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 each <uint32> or <double> value in the.BINARY LARGE OBJECT.

The parameter awkb is the well-known binary representation of an ST_Geometry value and it must b
producible in the BNF for <well-known binary representation>.

U

The null-call method ST_WKBToSQL(BINARY LARGE OBJECT) returns an ST_Geometry value
flepresented by awkb.
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5.1.32 ST_AsBinary Method

Purpose

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

CREATE METHOD ST_AsBi nary()
RETURNS Bl NARY LARCGE OBJECT( ST MaxCeonetryAsBi nary)
FOR ST_GCeonetry

-- See Description

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 method ST_AsBinary() has no input parameters.

) The null-call method ST_AsBinary() returns a BINARY LARGE OBJECT value containing the wel
known binary representation of SELF. Values must be produced in the BNF for <well-known bingry
representation>.

DA
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5.1.33 ST_GeomFromText Functions

Purpose

Return a specified ST_Geometry value.

Defi

nition

CREATE FUNCTI ON ST_CGeonfr onirext

Defi

1)

Des

1)

2)

88

(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))
RETURNS ST_Geonetry

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

-- See Description

CREATE FUNCTI ON ST_Geontr onText

(awkt CHARACTER LARGE OBJECT(ST_MaxCGeoretr yAsTexty)]
asrid | NTEGER)

RETURNS ST_Geonetry

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I NPUT

STATI C DI SPATCH

-- See Description

nitional Rules

BT _MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
| ARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Cription

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

) a CHARACTER LARGE OBJECT value awkt.

For thesnull-call function ST_GeomFromText(CHARACTER LARGE OBJECT):

)C-The parameter awkt is the well-known text representation of an ST_Geometry value and it must
LbE‘p‘l’U‘d‘U‘Ci‘bTE‘iTl‘[‘h‘E‘B‘N‘F for<wett-krowrm text Tepresentation=:

b) Return an ST_Geometry value represented by awkt with the spatial reference system identifier
set to 0 (zero).
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3)

4)

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

a) a CHARACTER LARGE OBJECT value awkt,
b) an INTEGER value asrid.
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 and it must
be producible in the BNF for <well-known text representation>.

b) Return an ST_Geometry value represented by awkt with the spatial reference system identifigr
set to asrid.
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5.1.34 ST_GeomFromWKB Functions
Purpose

Return a specified ST_Geometry value.
Definition

CREATE FUNCTI ON ST_Ceonfr om\KB
(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBi nary))

a ISO/IEC

RETURNS ST_Geonetry
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH

-- See Description

CREATE FUNCTI ON ST_Geonfr om/\KB

(awkb BI NARY LARGE OBJECT( ST_MaxGeonet r yAsBi nary)y
asrid | NTEGER)

RETURNS ST_Geonetry

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

-- See Description

Defipitional Rules

1) $T_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY

L ARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

Des¢ription

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

a) aBINARY.LARGE OBJECT value awkb.

2) [or the nullixcall function ST_GeomFromWKB(BINARY LARGE OBJECT):

must be producible in the BNF for <well-known binary representation>.

a) Aheparameter awkb is the well-known binary representation of an ST_Geometry value and it

b) Return an ST_Geometry value represented by awkb with the spatial reference system identifier

set to O (zero).
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3)

4)

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

a) aBINARY LARGE OBJECT value awkb,
b) an INTEGER value asrid.
For the null-call function ST_GeomFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_Geometry value and it
must be producible in the BNF for <well-known binary representation>.

b) Return an ST_Geometry value represented by awkb with the spatial reference system identifier
set to asrid.
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5.1.35 ST_OrderingEquals Function

Purpose

Tests if two ST_Geometry values are equal.

Defi

nition

CREATE FUNCTI ON ST_Or deri ngEqual s

Des

1

2)

3)

92

(ageonmetry ST Geonetry,
anot hergeonetry ST _Ceonetry)
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL I NPUT
STATI C DI SPATCH
RETURN
CASE ageonetry. ST_Equal s(anot her geonetry)
WHEN 1 THEN O
ELSE 1
END

CREATE ORDERI NG FOR ST_Geonetry
EQUALS ONLY BY RELATI VE ST_Orderi ngEqual s( ST )Geonetry, ST_Geonetry)

Cription
The function ST_OrderingEquals(ST_Geometry, STxGeometry) takes the following input parameters|
a) an ST_Geometry value ageometry,

) an ST_Geometry value anothergeometry.

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

q) If the result of the vallie expression: ageometry.ST_Equals(anothergeometry) is 1 (one), then
return O (zero).

) Otherwise, retytn 1 (one)

se the function ST_OrderingEquals(ST_Geometry, ST_Geometry) to define ordering for the
5T_Geometry type.
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5.1.36 SQL Transform Functions

Purpose

Define SQL transform functions for the ST_Geometry type.
Definition

CREATE TRANSFORM FOR ST_Geonetry
ST Vel | KnownText
(TO SQL WTH METHOD ST_WKTToSQL
( CHARACTER LARGE OBJECT( ST_MaxGeonetryAsText)),
FROM SQL W TH METHOD ST_AsText()),
ST _Wel | KnownBi nary
(TO sQL WTH METHOD ST_WKBToSQL
(Bl NARY LARGE OBJECT( ST_MaxCeormet r yAsBi nary)),
FROM SQL W TH METHOD ST_AsBi nary())

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\S¥_Geometry value.

DO
~

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.

Pescription

1) Use the method ST_WKTToSQL(CHARACTERLARGE OBJECT) and the method ST_AsText() {o
define the transform group ST_WellKnownText

4) Use the method ST _WKBToSQL(BINARY-LARGE OBJECT) and the method ST_AsBinary() to
define the transform group ST_WellKngwnBinary.
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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

G ackdinatacnaca
oo atC—SpPpaces

Definition

CREATE TYPE ST_Poi nt

UNDER ST_Geonetry

AS (
ST _PrivateX DOUBLE PRECI SI ON DEFAULT NULL,
ST _PrivateY DOUBLE PRECI SI ON DEFAULT NULL

)

| NSTANTI ABLE

NOT FI NAL

VETHOD ST_Poi nt
(xcoord DOUBLE PRECI SI ON, ycoord DOUBLE<PRECI SI ON)
RETURNS ST_Poi nt
SELF AS RESULT
LANGUAGE SCQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT,

METHOD ST_Poi nt
(xcoord DOUBLE PRECI SI'QN, ycoord DOUBLE PRECI SI ON, asrid | NTEGER)
RETURNS ST_Poi nt
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULLy"ON NULL | NPUT,

METHOD STCX()
RETURNS DOUBLE PRECI S| ON
LANGUAGE SQL
DETERM NI STI C
GONTAI NS SQL
RETURNS NULL ON NULL | NPUT

METHOD ST_X(xcoord DOUBLE PRECI SI ON)
RETURNS—ST—Poinit
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL I NPUT,
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METHOD ST_Y()
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST _Y(ycoord DOUBLE PRECI SI ON)
RETURNS ST_Poi nt
SELF AS RESULT
LANGUACGE SQL

Defipitional Rules

1) The attribute ST_PrivateX is not for public use. There are no GRANT statements granting EXECUTH
privilege to the observer or mutator method for ST_PrivateX.

2) The attribute ST_PrivateY is not for public use. There are:ne GRANT statements granting EXECUTH
privilege to the observer or mutator method for ST_Privatey.

Des¢ription

1) The ST_Point type provides for public use:

Q)
Ib)

)

DETERMTNISTIC
CONTAI NS sQL
CALLED ON NULL | NPUT,
METHOD ST _Explicit Poi nt ()
RETURNS DOUBLE PRECI SI ON ARRAY] 2]
LANGUACGE SQL
DETERM NI STI C

CONTAI NS SQL
RETURNS NULL ON NULL | NPUT

a method ST_Point(DOUBLE PREEISION, DOUBLE PRECISION),

a method ST_Point(DOUBLE RRECISION, DOUBLE PRECISION, INTEGER),
a method ST_X(),

a method ST_X(D@WUBLE PRECISION),

a method ST ¢¥(),

a method ST_Y(DOUBLE PRECISION),

a method ST_ExplicitPoint(),

a function ST_PointFromText(CHARACTER LARGE OBJECT),

)
)
k)

a function ST_PointFromText(CHARACTER LARGE OBJECT, INTEGER),
a function ST_PointFromWKB(BINARY LARGE OBJECT),

a function ST_PointFromWKB(BINARY LARGE OBJECT, INTEGER).

2) The ST_PrivateX attribute contains the x coordinate value.

3) The ST_PrivateY attribute contains the y coordinate value.
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4) An ST_Point value is a 0-dimensional geometry that represents a single location.
5) The dimension of an ST_Point value is 0 (zero).

6) The coordinate dimension of an ST_Point value is 2.

7) The boundary of an ST_Point value is the empty set.

8) An ST_Point value is simple.

9) An ST Point value returned by the implicitly defined constructor function corresponds to the emp
set.

10) An ST_Point value is not well formed if either:
a) ST_PrivateX is the null value and ST_PrivateY is not the null value, or

b) ST_PrivateY is the null value and ST_PrivateX is not the null value.
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6.1.2 ST_Point Methods
Purpose
Return a specified ST_Point value.
Definition

CREATE METHOD ST_Poi nt

(xcoord DOUBLE PRECI SION, ycoord DOUBLE PRECI SI ON)
RETURNS ST_Poi nt

FOR ST_Poi nt

RETURN SELF. -- Return an ST _Point value with
ST _Privat ebDi mensi on(0). -- dinension = 0,
ST _Privat eCoordi nat eDi nension(2). -- coordi nate di mensi on =02,
ST_SRID(0). -- SRID = asrid,
ST_X(xcoord). -- ST_X = xcoord,
ST_Y(ycoord) -- ST_Y = ycoord

CREATE METHOD ST_Poi nt
(xcoord DOUBLE PRECI SI ON, ycoord DOUBLE PRECI SI ON, .asrid | NTEGER)
RETURNS ST_Poi nt

FOR ST_Poi nt

RETURN SELF. -- Return an<ST Point value with
ST_Privat eDi nensi on(0). -- dinension = 0,
ST_Privat eCoor di nat eDi nensi on(2). -- coerdi nate dinmension = 2,
ST _SRID(asrid). -- SRID = asrid,
ST_X(xcoord). --\ST_X = xcoord,
ST_Y(ycoord) & ST_Y = ycoord

Des¢ription

1) The method ST_Point(DOUBLE PRECISION, DOUBLE PRECISION) takes the following input
parameters:

a4) a DOUBLE PRECISION value %eoord,
b) a DOUBLE PRECISION-value ycoord.

2) The null-call type preserving method ST_Point(DOUBLE PRECISION, DOUBLE PRECISION) return
an ST_Point value with:

o7

@) The dimension set to O (zero).
b) The coordinate dimension value set to 2.

) Ahe spatial reference system identifier set to 0 (zero).

d) Using the method S 1_X(DOUBLE FPRECISION), the X coordinate value IS set 10 Xcoord.

e) Using the method ST_Y(DOUBLE PRECISION), the y coordinate value is set to ycoord.
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3) The method ST_Point(DOUBLE PRECISION, DOUBLE PRECISION, INTEGER) takes the following
input parameters:

4)

a)
b)

c)

a DOUBLE PRECISION value xcoord,
a DOUBLE PRECISION value ycoord,

an INTEGER value asrid.

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

a)
b)
c)
d)

e)

The dimension set to O (zero).
The coordinate dimension value set to 2.

The spatial reference system identifier set to asrid.

Using the method ST_X(DOUBLE PRECISION), the x coordinate value/is set to xcoord.

Using the method ST_Y(DOUBLE PRECISION), the y coordinate yalue is set to ycoord.
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6.1.3 ST_X Methods

Purpose

Observe and mutate the x coordinate value of an ST_Point value.
Definition

CREATE METHOD ST_X()
RETURNS DOUBLE_PRECI SI ON

a ISO/IEC

FOR ST_Poi nt
RETURN SELF. ST_Pri vat eX

CREATE METHOD ST_X(xcoord DOUBLE PRECI SI ON)
RETURNS ST_Poi nt
FOR ST_Poi nt
BEA N
| F xcoord I'S NULL THEN
SI GNAL SQLSTATE ' 2FF03'
SET MESSAGE TEXT 'null paraneter’

ELSE
RETURN
CASE
WHEN SELF I'S NULL THEN NULL
ELSE SELF. ST _Pri vat eX(xcoord)
END;
END | F;
END

Des¢ription
1) The method ST_X() has no input parameters:

2) The null-call method ST_X() returns the\value of the ST_PrivateX attribute.

3) The method ST_X(DOUBLE PRECISION) takes the following input parameters:

a) a DOUBLE PRECISIONVvalue xcoord.
4) [ror the type preserving method ST_X(DOUBLE PRECISION):

Case:

parameter.

T) if SELF is the null value, then return the null value.

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

C) Otherwise, return the value expression: SELF.ST_Privatex(xcoord).
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6.14 ST_Y Methods

Purpose

Observe and mutate the y coordinate value of an ST_Point value.

Definition

CREATE METHOD ST_Y()
RETURNS DOUBLE_PRECI SI ON

ISO/IEC 13249-3:1999 (E)

D
)
)

DO

LD

FOR ST_Poi nt
RETURN SELF. ST_PrivateY

CREATE METHOD ST_Y(ycoord DOUBLE PRECI SI ON)
RETURNS ST_Poi nt
FOR ST_Poi nt
BEG N
| F ycoord I'S NULL THEN
SI GNAL SQLSTATE ' 2FF03'
SET MESSAGE TEXT 'null paraneter';
ELSE
RETURN
CASE
VWHEN SELF IS NULL THEN NULL
ELSE SELF. ST_Pri vat eY(ycoord)
END;
END | F;
END

Description

The method ST_Y() has no input parameters.

The null-call method ST_Y/() returnsg.the value 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:

a) If ycoeord is the null value, then an exception condition is raised: SQL/MM Spatial exception —|null

parameter.

b) ¥ If SELF is the null 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 _Explicit Point ()
RETURNS DOUBLE PRECI SI ON ARRAYT 2]

FOR ST_Poi nt
RETURN ARRAY[ SELF. ST_X, SELF. ST_Y]

Des¢ription
1) The method ST_ExplicitPoint() has no input parameters.
2) The null-call method ST_EXxplicitPoint() returns an array of type DOUBLE PREGCISION with the first

¢lement representing the x coordinate value and the second element represefting the y coordinate
alue.
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6.1.6

ST_PointFromText Functions

Purpose

Return a specified ST_Point value.

Definition

CREATE FUNCTI ON ST_Poi nt Fr onrext

(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))

D

DO
~

RETURNS ST_Poi nt

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geontfr onTText (awkt) AS ST Poi nt)

CREATE FUNCTI ON ST_Poi nt Fr onTText

(awkt CHARACTER LARGE OBJECT(ST_MaxGeomet r yAsText )\
asrid | NTEGER)

RETURNS ST_Poi nt

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geonfr onTText (awkt, asrid) AS ST _Point)

Definitional Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTEH

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

Pescription

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

a)

a CHARACTER LARGE OBJECT value awkt.

For the null-calFfunction ST_PointFromText(CHARACTER LARGE OBJECT):

a)

k)

Theparameter awkt is the well-known text representation of an ST_Point value and it must b
producible in the BNF for <point text representation>.

Return an ST_Point value represented by awkt with the spatial reference system identifier se
(zero).

R

1”2

3)

ISO/IEC 13249-3:1999 (E)

to0

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

a)

b)

a CHARACTER LARGE OBJECT value awkt,

an INTEGER value asrid.
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4) For the null-call function ST_PointFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_Point value and it must be
producible in the BNF for <point text representation>.

b) Return an ST_Point value represented by awkt with the spatial reference system identifier set to
asrid.
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6.1.7 ST_PointFromWKB Functions
Purpose

Return a specified ST_Point value.
Definition

CREATE FUNCTI ON ST_Poi nt Fr om\\KB
(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBi nary))

ISO/IEC 13249-3:1999 (E)

RETURNS ST_Poi nt

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonFr omAKB(awkb) AS ST Poi nt)

CREATE FUNCTI ON ST_Poi nt Fr om/AKB
(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)
RETURNS ST_Poi nt
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH

Definitional Rules

Pescription

a) aBINARY LARGE QOBJECT value awkb.

For the null-call function ST_PointFromWKB(BINARY LARGE OBJECT):

DO
~

producible in the BNF for <point binary representation>.

0 (zero).

RETURN TREAT( ST_GeonFr omAKB(awkb, asti'd) AS ST_Poi nt)

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

1) The function ST_PointFromWKB(BINARY LARGE OBJECT) takes the following input parameterg:

a) The patameter awkb is the well-known binary representation of an ST_Point value and it mugt be

b). “Return an ST_Point value represented by awkb with the spatial reference system identifier sgt to

parameters:
a) aBINARY LARGE OBJECT value awkb,

b) an INTEGER value asrid.

3) Iheitunction ST_FointFromWKB(BINARY LARGE OBJECT, INTEGER) takes the 1ollowing input
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4) For the null-call function ST_PointFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_Point value and it must be
producible in the BNF for <point binary representation>.

b) Return an ST_Point value represented by awkb with the spatial reference system identifier set to
asrid.
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7.1

7.1.1

Purpose

Curve Types

ST Curve Type and Routines

ST_Curve Type

ISO/IEC 13249-3:1999 (E)

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

ataort ~tnt +

vaac-of

aalatian.
ot

b

[

c-F naiafram-thao o aand-onant St
PO TS T O e St T POt ot C o POt ooiot

etween points.

Definition

CREATE TYPE ST_Curve
UNDER ST_Geonetry
NOT | NSTANTI ABLE
NOT FI NAL

METHOD ST_Lengt h()

RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST _Start Point ()

RETURNS ST_Poi nt

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST_EndPoi nt ()

RETURNS ST_Poi nt

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQU

RETURNS NULL;"ON NULL | NPUT,

METHOD STs0 osed()

RETURNS | NTEGER

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL,

RETURNS NULL ON NULL I NPUT,

METHOD ST I sRing()

RETLIDNC | NTECCD
T T O

ST _C
YPCS UToT_<

Hevae-cnacihothao forma of nta
v C-SPC Ty thCToT T o e oo

—TNT oY

LANGUAGE SQL
DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,
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METHOD ST_CurveToLi ne()
RETURNS ST_LineString

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT
Description
1) The ST_Curve type provides for public use:

2)
3)
4)

5)

6)

7
8)
9)

10)

11)

12)

13)

108

a4) amethod ST_Length(),

b) a method ST_StartPoint(),

) amethod ST_EndPoint(),

¢) amethod ST_IsClosed(),

¢) amethod ST_IsRing(),

) amethod ST_CurveToLine().

An ST_Curve value is a 1-dimensional geometry that is defined as a'sequence of ST_Point values.
Bubtypes of the ST_Curve type specifies the form of interpolation between ST_Point values.
A\n ST_Curve value is defined to be topologically closeds

\n ST_Curve value is the homomorphic image of axteal, closed interval:

Domain = [a, b] = {xT R%a <= x <= b } undera’mapping f:[a, b] ® R?.

\n ST_Curve value is not simple if any.interior point has the same location as another interior point or
@ point on the boundary:

c1 ST Curve, [a, b] = c.Domain,

.ST_IsSimple U
(" xi, %1 (@ b] ¥rdXe P f(xq)  f(x2) ) U(" X1, %21 [a,b) X1 % X2 P f(x1) * f(x2) )

The dimension of an~ST_Curve 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().

thestart point of an ST_Curve value is equal to the end point of the ST_Curve value, then the

T"Curun vyaliin ic ~lacad
oOT—outve-vraae1o oS0

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

The boundary of an ST_Curve value that is not closed consists of the start point and end point of the
ST_Curve value.

If an ST_Curve value is simple and closed, then it is called a ring.
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7.1.2 ST_Length Method

Purpose

Return the length measurement of an ST_Curve value.
Definition

CREATE METHOD ST_Lengt h()
RETURNS DOUBLE PRECI SI ON
FOR ST_Curve

-- See Description

Pescription
1) The method ST_Length() has no input parameters.

) The null-call method ST_Length() returns the implementation-defined length of SELF as measurdd in
its spatial reference system.

DA

The returned value is in the linear units of measure of the spatialreference system of SELF.

LD
~
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7.1.3 ST_StartPoint Method

Purpose

Return an ST_Point value that is the start point of an ST_Curve value.
Definition

CREATE METHOD ST_Start Poi nt ()
RETURNS ST Poi nt
FOR ST_Curve

-- See Description

Des¢ription
1) The method ST_StartPoint() has no input parameters.

2) The null-call method ST_StartPoint() returns an ST_Point value that is the start point of SELF.
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7.1.4 ST_EndPoint Method

Purpose

Return an ST_Point value that is the end point of an ST_Curve value.
Definition

CREATE METHOD ST_EndPoi nt ()
RETURNS ST Poi nt
FOR ST_Curve

-- See Description

Pescription
1) The method ST_EndPoint() has no input parameters.

4) The null-call method ST_EndPoint() returns the ST_Point value that is.the-énd point of SELF.
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7.15 ST_IsClosed Method

Purpose

Tests if an ST_Curve value is closed.

Defi

nition

CREATE METHOD ST_I sC osed()

Des
1)

2)

112

The method ST_IsClosed() has no input parameters.

RETURNS | NTEGER
FOR ST_Curve
RETURN
CASE SELF. ST_StartPoint() = SELF. ST_EndPoi nt ()
VWHEN TRUE THEN
1
ELSE
0

END

Cription

The null-call method ST_IsClosed() returns 1 (one) if the start point of SELF is equal to the end point
of SELF; otherwise O (zero).
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7.1.6 ST_IsRing Method

Purpose

Tests if an ST_Curve value is a ring.

Definition

CREATE METHOD ST_I sRi ng()
RETURNS | NTEGER

[

]

FOR ST_Curve
RETURN
CASE SELF. ST IsSinple() = 1 AND SELF. ST |IsC osed() =
WHEN TRUE THEN
1
ELSE
0
END

Description

) The method ST_IsRing() has no input parameters.

) The null-call method ST_IsRing() returns 1 (one) if SELF is simple and SELF is closed; otherwise|0

(zero).

1
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7.1.7 ST_CurveTolLine Method

Purpose

Returns the ST_LineString value approximation of an ST_Curve value.
Definition

CREATE METHOD ST_CurveToli ne()
RETURNS ST LineString
FOR ST_Curve

-- See Description

Des¢ription
1) The method ST_CurveToLine() has no input parameters.

2) The null-call method ST_CurveToLine() returns the implementation-defined ST _LineString value
approximation of the ST_Curve value.
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7.2 ST_LineString Type and Routines
7.2.1 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_Poi nt
ARRAY[ ST_MaxCeonet r yArrayEl enents] DEFAULT ARRAY[ ]

)
| NSTANTI ABLE
NOT FI NAL

METHOD ST_Li neString
(apoi ntarray ST_Poi nt ARRAY[ ST _MaxGeonet r yArrayEl enment s])
RETURNS ST_LineString
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST _LineString

(apoi ntarray ST _Poi nt ARRAY[ ST MaxGeonet ryArrayEl enent s],
asrid | NTEGER)

RETURNS ST_LineString

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST_Poi pt's()
RETURNS ST “Poi nt ARRAY[ ST_MaxGeonet r yArr ayEl ement s]
LANGUAGE-SQL
DETERMANI STI C
CONTAMNS SQL
REFURNS NULL ON NULL I NPUT,

METHOD ST Poi nt's
(apoi ntarray ST_Poi nt ARRAY[ ST _MaxGeonet ryArrayEl enment s])
RETURNS ST _LineString
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,
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METHOD ST_NunPoi nt s()
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST_Poi nt N(aposi ti on | NTEGER)
RETURNS ST_Poi nt
LANGUACGE SQL
DETERM NI STI C
CONTAINS SQC
RETURNS NULL ON NULL I NPUT,

OVERRI DI NG METHOD ST_St ar t Poi nt ()
RETURNS ST_Poi nt ,

OVERRI DI NG METHOD ST_EndPoi nt ()
RETURNS ST_Poi nt

Defipitional Rules

1) $T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

2) The attribute ST_PrivatePoints is not for public use. There areN9*GRANT statements granting
FXECUTE privilege to the observer or mutator method for ST/PrivatePoints.

Des¢ription

1) The ST_LineString type provides for public use:

@) a method ST_LineString(ST_Point ARRAY),

b) a method ST_LineString(ST_Point ARRAY, INTEGER),
) amethod ST_Points(),

¢) a method ST_Points(ST—Point ARRAY),

¢) a method ST_NumPoints(),

) amethod ST (PeintN(INTEGER),

I) an overriding method ST_StartPoint(),

) an averriding method ST_EndPoint(),

i|) a function ST_LineFromText(CHARACTER LARGE OBJECT),

j) afunction ST_LineFromText(CHARACTER LARGE OBJECT, INTEGER),
k) afunction ST_LineFromWKB(BINARY LARGE OBJECT),
[) afunction ST_LineFromWKB(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.
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4) If the cardinality of the ST_PrivatePoints attribute is greater than or equal to two, then the
ST_LineString value is well formed.

5) Allthe ST_Point values in the ST_PrivatePoints attribute shall be in the same spatial reference
system as the ST_LineString value.

6) The coordinate 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 is called a line segment.

8) If the cardinality of the ST_PrivatePoints attribute is two, then the ST_LineString value is called-alline.

0

) If an ST_LineString value is simple and closed, then it is called a linear ring.

10) An ST_LineString value returned by the implicitly defined 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 a specified ST_LineString value.
Definition
CREATE METHOD ST _LineString
(apointarray ST Point ARRAY[ ST MaxGeonetryArrayEl enents])
RETURNS ST_LineString

FOR ST_LineString
RETURN SELF. ST_SRI D( 0) . ST_Poi nt s(apoi nt arr ay)

CREATE METHOD ST _LineString

(apoi ntarray ST_Point ARRAY[ ST_MaxGeonet ryArrayEl enent s],
asrid | NTEGER)

RETURNS ST_LineString

FOR ST_LineString

RETURN SELF. ST_SRI D( asri d). ST_Poi nt s(apoi ntarray)

Defipitional Rules

1) $T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Des¢ription
1) The method ST_LineString(ST_Point ARRAY) takes'the following input parameters:
@) an ST_Point ARRAY value apointarray.

2) The null-call type preserving method ST_EineString(ST_Point ARRAY) returns an ST_LineString
alue with:

@) The spatial reference system.identifier set to 0 (zero).

b) Using the method ST _Roints(ST_Point ARRAY), the ST_PrivatePoints attribute set to
apointarray.

3) The method ST_LineString(ST_Point ARRAY, INTEGER) takes the following input parameters:
@) an ST_PointtARRAY value apointarray,
b) an INTEGER value asrid.

4) The'null-call type preserving method ST_LineString(ST_Point ARRAY, INTEGER) returns an
BT_LineString value with:

a) The spatial reference system identifier set to asrid.

b) Using the method ST_Points(ST_Point ARRAY), the ST_PrivatePoints attribute set to
apointarray.
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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_Poi nt's()
RETURNS ST Poi nt ARRAY[ ST MaxCeonetryArrayEl enent s]

FOR ST_LineString
RETURN SELF. ST Privat ePoi nts

CREATE METHOD ST Points
(apoi ntarray ST_Poi nt ARRAY[ ST_MaxGeonet r yArrayEl ement s])
RETURNS ST _LineString
FOR ST_LineString
BEG N
-- If apointarray is the null value, contains nuk]\-elenents, or
-- contains consecutive duplicate points, then ‘ai'se an exception.
CALL ST_CheckConsecDups(apoi ntarray);
-- If SELF is the null value, then return the/null val ue.
IF SELF I'S NULL THEN
RETURN NULL,;
END | F;
-- Check that there are no m xed spatd al reference
-- systems between SELF and apoi nt array.
| F SELF. ST_SRI D <> ST_CheckSRI D(apoi ntarray) THEN
S| GNAL SQLSTATE ' 2FF10
SET MESSAGE TEXT 'mi xed spatial reference systens';
END | F;
RETURN
SELF. ST_Pri vat eDi mensj on(1).
ST_Pri vat eCoor di_nat eDi nensi on(2).
ST_Pri vat ePoiinvs(apoi ntarray);
END

Definitional Rules

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

Description

1) The method ST_Points() has no input parameters.

DA
~

Thenull-call method ST_Points() returns the ST_PrivatePoints attribute of SELF.

hY
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a) an ST_Point ARRAY value apointarray.
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4) For the type preserving method ST_Points(ST_Point ARRAY):

120

a)

b)

Call the procedure ST_CheckConsecDups(ST_Geometry ARRAY) to check if apointarray is the
null value, contains null elements, or contains consecutive duplicate points.

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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724 ST_NumPoints Method
Purpose
Return the cardinality of the ST_PrivatePoints attribute of an ST_LineString value.
Definition
CREATE METHOD ST_NunPoi nt s()
RETURNS | NTEGER

FOR ST_LineString
RETURN CARDI NALI TY( SELF. ST_Pri vat ePoi nt s)

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

4) The null-call method ST_NumPoints() returns 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_Poi nt N(aposi ti on | NTEGER)
RETURNS ST Poi nt
FOR ST_LineString
BEG N
| F SELF. ST _NunPoints = 0 THEN
S| GNAL SQLSTATE ' 2FF06'
SET MESSAGE _TEXT 'enpty array';
END | F;
| F aposition < 1 OR
aposition > SELF. ST_NunPoi nts THEN
S| GNAL SQLSTATE ' 2FF01'
SET MESSAGE TEXT 'invalid position';
END | F;
RETURN SELF. ST _Pri vat ePoi nt s[ aposition];
END

Des¢ription

1) The method ST_PointN(INTEGER) takes the following inputparameters:
a) an INTEGER value aposition.

2) For the null-call method ST_PointN(INTEGER)):

Case:

a) If the cardinality of the ST_PrivatePoints attribute is equal to 0 (zero), then an exception condition]
is raised: SQL/MM Spatial exception — empty array.

b) If aposition is less than £ (one) or greater than the cardinality of the ST_PrivatePoints attribute,
then an exception condition is raised: SQL/MM Spatial exception — invalid position.

) Otherwise, returhan ST_Point value at element aposition in the ST_PrivatePoints attribute of
SELF.

122


https://standardsiso.com/api/?name=c3d592c1f726f30bed4d61477146c251

a ISO/IEC ISO/IEC 13249-3:1999 (E)

7.2.6 ST_StartPoint Method
Purpose
Return the start point of an ST_LineString value.
Definition
CREATE METHOD ST_Start Poi nt ()
RETURNS ST Poi nt

FOR ST_LineString
RETURN SELF. ST_Poi nt s[ 1]

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

4) The null-call method ST_StartPoint() returns the result of the value expressjon: SELF.ST_Points[L].
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7.2.7 ST_EndPoint Method

Purpose

Return the end point of an ST_LineString value.
Definition

CREATE METHOD ST_EndPoi nt ()
RETURNS ST_Poi nt

a ISO/IEC

FOR ST_LineString
RETURN SELF. ST_Poi nt s[ SELF. ST_NunPoi nt s]

Des¢ription

1) The method ST_EndPoint() has no input parameters.

2) The null-call method ST_EndPoint() returns the result of the value expression:

BELF.ST_Points[SELF.ST_NumPoints].
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7.2.8

ST _LineFromText Functions

Purpose

Return a specified ST_LineString value.

Definition

CREATE FUNCTI ON ST_Li neFr onmrText

(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))

ISO/IEC 13249-3:1999 (E)

D

DO
~

RETURNS ST_LineString

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geonfr onTText (awkt) AS ST LineString)

CREATE FUNCTI ON ST_Li neFr onirext

(awkt CHARACTER LARGE OBJECT( ST_MaxGeonet r yAsText )
asrid | NTEGER)
RETURNS ST_LineString
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_Geonfr onTText (awkt, asrid) AS ST _LineString)

Definitional Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTEH

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

Pescription

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

a)

a CHARACTER LARGE OBJECT value awkt.

For the null-calFfunction ST_LineFromText(CHARACTER LARGE OBJECT):

a)

k)

Theparameter awkt is the well-known text representation of an ST_LineString value and it m
be producible in the BNF for <linestring text representation>.

Return an ST_LineString value represented by awkt with the spatial reference system identifi
set to O (zero).

R

ISt

3)

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

a)

b)

a CHARACTER LARGE OBJECT value awkt,

an INTEGER value asrid.

Curve Types
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4) For the null-call function ST_LineFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_LineString value and it must
be producible in the BNF for <linestring text representation>.

b) Return an ST_LineString value represented by awkt with the spatial reference system identifier
set to asrid.
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7.2.9 ST_LineFromWKB Functions
Purpose

Return a specified ST_LineString value.
Definition

CREATE FUNCTI ON ST_Li neFr om/KB
(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBi nary))
RETURNS ST_LineString
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr om\KB( awkb) AS ST _LineStri ng)

CREATE FUNCTI ON ST_Li neFr om/AKB
(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)
RETURNS ST_LineString
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr om\KB( awkb, asri'd) AS ST LineString)

Definitional Rules

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

Pescription
1) The function ST_LineFromWKB(BINARY LARGE OBJECT) takes the following input parameters

a) aBINARY LARGE QOBJECT value awkb.

DO
~

For the null-call function ST_LineFromWKB(BINARY LARGE OBJECT):

a) The patameter awkb is the well-known binary representation of an ST_LineString value and i
must-be producible in the BNF for <linestring binary representation>.

b)._“Return an ST_LineString value represented by awkb with the spatial reference system identifler
set to O (zero).

3) Iheitunction ST_LineFromWKB(BINARY LARGE OBJECT, INTEGER) takes the 1ollowing input
parameters:

a) aBINARY LARGE OBJECT value awkb,

b) an INTEGER value asrid.
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4) For the null-call function ST_LineFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_LineString value and it
must be producible in the BNF for <linestring binary representation>.

b) Return an ST_LineString value represented by awkb with the spatial reference system identifier
set to asrid.
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7.3 ST_CircularString Type and Routines
7.3.1 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.

efinition

CREATE TYPE ST_Circul arString
UNDER ST_Curve
AS (
ST PrivatePoints ST_Poi nt
ARRAY[ ST_MaxCeonet r yArrayEl enents] DEFAULT []

)
| NSTANTI ABLE
NOT FI NAL

METHOD ST _Circul arString
(apoi ntarray ST_Poi nt ARRAY[ ST _MaxGeonet r yAnr-ayEl enent s])
RETURNS ST Circul arString
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT,

METHOD ST CircularString

(apoi ntarray ST _Poi nt ARRAY[ ST MaxGeonet ryArrayEl enents],
asrid | NTEGER)

RETURNS ST_Circul ar St rig

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL~GN NULL | NPUT,

METHOD ST_Pei nt’s()
RETURNS..ST_Poi nt ARRAY[ ST_MaxGeonet r yArr ayEl ement s]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT,

METHOD ST Poi nts
(apoi ntarray ST_Poi nt ARRAY[ ST _MaxGeonet ryArrayEl enment s])
RETURNS ST CircularString
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,
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Defi

1)

2)

Des

1)

130

METHOD ST_NunPoi nt s()
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST_Poi nt N
(aposi tion | NTEGER)
RETURNS ST_Poi nt
LANGUAGE SQL

a ISO/IEC

Q)
Ib)
)
d)

T)

DETERM NI SITT C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST_M dPoi nt Rep()
RETURNS ST_Poi nt ARRAY[ ST_MaxGeonet r yArr ayEl ement s]
LANGUAGE SQL
DTERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

OVERRI DI NG METHOD ST_St art Poi nt ()
RETURNS ST_Poi nt,

OVERRI DI NG METHOD ST_EndPoi nt ()
RETURNS ST_Poi nt

nitional Rules

ET_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T_Geometry values.

The attribute ST_PrivatePoints is not for public use. There are no GRANT statements granting
EXECUTE privilege to the observer or mutator method for ST_PrivatePoints.

Cription

The ST_CircularString type ptevides for public use:

a method ST_CircularString(ST_Point ARRAY),

a method ST _CircUlarString(ST_Point ARRAY, INTEGER),
a method'ST_Points(),

a method ST_Points(ST_Point ARRAY),

a‘method ST_NumPoints(),

f)
9)
h)
)
)

a method ST_PointN(INTEGER),

a method ST_MidPointRep(),

an overriding method ST_ StartPoint(),
an overriding method ST_EndPoint(),

a function ST_CircularFromText(CHARACTER LARGE OBJECT),
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2)

3)

k) a function ST_CircularFromText(CHARACTER LARGE OBJECT, INTEGER),
[) afunction ST_CircularFromWKB(BINARY LARGE OBJECT),

m) a function ST_CircularFromWKB(BINARY LARGE OBJECT, INTEGER).

The ST_PrivatePoints attribute contains the collection of ST_Point values.

The ST_PrivatePoints attribute shall not be the null value. The elements in the ST_PrivatePoints
attribute shall not be the null value.

ISO/IEC 13249-3:1999 (E)

L0
~

All the ST_Point values in the ST_PrivatePoints attribute shall be in the same spatial referencing
system as the ST_CircularString value.

The coordinate dimension of an ST_CircularString value is 2.

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 lhird

point is the end point of the arc segment. Subsequent segments are defined-by their intermediat
and end points only, as the start point is implicitly defined as the previous'segment's end point. In
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.

Let NSEG be the number of circular arc segments in the ST_€ircularString value. If SELF.NumPd
is equal to 2 * NSEG + 1, then the ST_CircularString valueyis/well formed.

A circular arc segment is the locus of points defined asfollows:
Case:

a) If the start, intermediate, and end pointséf an arc segment are not colinear, then the circular
segment is the locus of points a distance R from the center of the arc, beginning at the start
passing through the intermediate point, and ending at the end point of the circular arc segme
The distance R is the radius of¢thé circular arc segment, and is equal to the distance from the
center of the circular arc segment and the start, intermediate, or end points. The center of th
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 CHORD?2 be the line connecting the intermed
point with the end point of this arc segment. Then the center of the circular arc segment
located at the intersection of the perpendicular bisectors of CHORD1 and CHORD2.

the

ints

arc
oint,
Nt.

1”2

iate
S

b) If the start, intermediate, and end points of an arc segment are colinear, then the resultant ar

9)

segment degenerates to a straight line for which center and radius are not defined. In this ca
the circular arc segment is the locus of points defined by the straight line connecting the start
end points.

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

10) If an ST_CircularString value is simple and closed, then it is considered a circular ring.

Curve Types
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11) An ST_CircularString value returned by the implicitly defined constructor function corresponds to the
empty set.

12) 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 a specified ST_CircularString value.

Definition

CREATE METHOD ST Circul arString
(apoi ntarray ST Poi nt ARRAY[ ST MaxGeonetrvArrayvEl enents])

ISO/IEC 13249-3:1999 (E)

I

]

[

]

DO

hY

RETURNS ST Circul arString
FOR ST _GircularString
RETURN SELF. ST_SRI D( 0) . ST_Poi nt s(apoi nt arr ay)

CREATE METHOD ST CircularString
(apoi ntarray ST_Poi nt ARRAY[ ST_MaxGeonet ryArrayEl enent s],
asrid | NTEGER)
RETURNS ST Circul arString
FOR ST _GircularString
RETURN SELF. ST_SRI D( asri d). ST_Poi nt s(apoi ntarr ay)

efinitional Rules

) ST_MaxGeometryArrayElements is the implementation-definéd maximum cardinality of an array

ST_Geometry values.

Description

) The method ST_CircularString(ST_Point ARRAY9) takes the following input parameters:

a) an ST_Point ARRAY value apointarray.

The null call type preserving method ST-CircularString(ST_Point ARRAY) returns an
ST_CircularString value with:

a) The spatial reference systen identifier set to O (zero).

b) Using the method ST )Points(ST_Point ARRAY), the attribute ST_PrivatePoints array set to
apointarray .

The method ST~CircularString(ST_Point ARRAY, INTEGER) takes the following input parameter
a) an ST/Peint ARRAY value apointarray,
b) anINTEGER value asrid.

The null call type preserving method ST_CircularString(ST_Point ARRAY, INTEGER) returns an
ST CircularString value with:

)

a) The spatial reference system identifier set to asrid.

b) Using the method ST_Points(ST_Point ARRAY), the attribute ST_PrivatePoints array set to
apointarray.

Curve Types
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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_Poi nt's()
RETURNS ST Poi nt ARRAY[ ST MaxCeonetryArrayEl enent s]

FOR ST _GircularString
RETURN SELF. ST_Pri vat ePoi nt s

CREATE METHOD ST_Poi nt s(apoi ntarray ST_Poi nt
ARRAY[ ST_MaxGeonet r yArrayEl ement s])
RETURNS ST Circul arString
FOR ST _GircularString
BEG N
-- If apointarray is the null value, contains null\el'enents, or
-- contains consecutive duplicate points, then rai)se an exception.
CALL ST_CheckConsecDups(apoi ntarray);
-- If SELF is the null value, then return thexnull val ue.
IF SELF I'S NULL THEN
RETURN NULL;
END | F;
-- Check that there are no m xed spatial reference
-- systems between SELF and apointarray.
| F SELF. ST_SRI D <> ST_CheckSRI D( apoi ntarray) THEN
S| GNAL SQLSTATE ' 2FF10
SET MESSAGE TEXT ' m xed-spatial reference systens';
END | F;
RETURN
SELF. ST_Pri vat eDi mensi_on(1).
ST _Privat eCoor di-nat eDi nensi on(2) .
ST_Privat ePoi nt s(apoi ntarray);
END

Defipitional Rules

1) $T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Des¢ription

1) The methed ST_Points() has no input parameters.

2) The.null-call method ST_Points() returns 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.
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4) For the type preserving method ST_Points(ST_Point ARRAY):

a) Callthe procedure ST_CheckConsecDups(ST_Geometry ARRAY) to check if apointarray 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(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 setto 1 (one).
2) the coordinate dimension set to 2.

3) the attribute ST_PrivatePoints set to apointarray.
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734 ST_NumPoints Method
Purpose
Return the cardinality of the ST_PrivatePoints attribute of an ST_CircularString value.
Definition
CREATE METHOD ST_NunPoi nt s()
RETURNS | NTEGER

FOR ST _GircularString
RETURN CARDI NALI TY( SELF. ST_Pri vat ePoi nt s)

Des¢ription
1) The method ST_NumPoints() has no input parameters.

2) The null-call method ST_NumPoints() returns the cardinality of the ST_PrivatePoints attribute.
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7.35 ST_PointN Method

Purpose

ISO/IEC 13249-3:1999 (E)

Return the specified element in the ST_PrivatePoints attribute of an ST_CircularString value.

Definition

CREATE METHOD ST_Poi nt N( aposi ti on | NTEGER)
RETURNS ST _Poi nt

[

DA

FOR ST _GircularString
BEG N
| F SELF. ST NunPoints = 0 THEN
S| GNAL SQLSTATE ' 2FF06'
SET MESSAGE _TEXT 'enpty array';
END | F;
| F aposition < 1 OR
aposition > SELF. ST_NunPoi nts THEN
S| GNAL SQLSTATE ' 2FF01'
SET MESSAGE TEXT 'invalid position';
END | F;
RETURN SELF. ST _Pri vat ePoi nt s[ aposition];
END

Description

a) an INTEGER value aposition.
) For the null-call method ST_PointN(INTEGER):

Case:

is raised: SQL/MM Spatial exception — empty array.

SELF.

) The method ST_PointN(INTEGER) takes the following\input parameters:

b) If aposition is less than1 (one) or greater than the cardinality of the attribute ST _PrivatePointp
then an exception(condition is raised: SQL/MM Spatial exception — invalid position.

c) Otherwise, retirn an ST_Point value at element aposition in the attribute ST_PrivatePoints of

a) If the cardinality of the attribute'ST_PrivatePoints is equal to 0 (zero), then an exception condijtion
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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 M dPoi nt Rep()
RETURNS ST_Poi nt ARRAY[ ST_MaxGeonet r yArr ayEl ement s]
FOR ST CircularString

-- See Description

Defipitional Rules

1) $T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Des¢ription
1) The method ST_MidPointRep() has no input parameters.
2) The null-call method ST_MidPointRep() returns an ST_Points"ARRAY such that:

q) For the first circular arc segment of the curve, the points returned are the start, mid, and end
points of the segment.

b) For all subsequent segments, the points returned 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_Start Poi nt ()
RETURNS ST Poi nt

FOR ST _GircularString
RETURN SELF. ST_Poi nt s[ 1]

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

4) The null-call method ST_StartPoint() returns the result of the value expressjon: SELF.ST_Points[L].
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7.3.8 ST_EndPoint Method

Purpose

Return the end point of an ST_CircularString value.
Definition

CREATE METHOD ST_EndPoi nt ()
RETURNS ST_Poi nt

a ISO/IEC

FOR ST _GircularString
RETURN SELF. ST _Poi nt s[ SELF. ST_NunPoi nt s]

Des¢ription

1) The method ST_EndPoint() has no input parameters.

2) The null-call method ST_EndPoint() returns the result of the value expression:

BELF.ST_Points[SELF.ST_NumPoints].
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7.3.9 ST_CircularFromText Functions
Purpose

Return a specified ST_CircularString value.
Definition

CREATE FUNCTI ON ST_Gi rcul ar Fr onrext
(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))
RETURNS ST Circul arString
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfronText (awkt) AS ST Circul arString)

CREATE FUNCTI ON ST_Gi r cul ar Fr onText
(awkt CHARACTER LARGE OBJECT( ST_MaxGeonet r yAsText )
asrid | NTEGER)
RETURNS ST Circul arString
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfronTText (awkt, asrid) AS ST _Circul arString)

Definitional Rules

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

Pescription

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

a) a CHARACTERLARGE OBJECT value awkt.

DO
~

For the null-calFfunction ST_CircularFromText(CHARACTER LARGE OBJECT):

—F

a) Theparameter awkt is the well-known text representation of an ST_CircularString value and
must'be producible in the BNF for <circularstring text representation>.

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

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

a) a CHARACTER LARGE OBJECT value awkt,

b) an INTEGER value asrid.
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4) For the null-call function ST_CircularFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_CircularString value and it
must be producible in the BNF for <circularstring text representation>.

b) Return an ST_CircularString value represented by awkt with the spatial reference system
identifier set to asrid.
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7.3.10 ST_CircularFromWKB Functions
Purpose
Return a specified ST_CircularString value.
Definition

CREATE FUNCTI ON ST_Gi r cul ar Fr om/\KB
(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBinary))
RETURNS ST Circul arString
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr omAKB(awkb) AS ST Circul arString)

CREATE FUNCTI ON ST_Gi r cul ar Fr om/AKB
(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)
RETURNS ST Circul arString
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr om\KB( awkb, asrid) AS ST Circul arString)

Definitional Rules

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

Pescription
1) The function ST_CircularFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) aBINARY LARGE QOBJECT value awkb.

For the null-call function ST_CircularFromWKB(BINARY LARGE OBJECT):

DO
~

a) The patameter awkb is the well-known binary representation of an ST_CircularString value and it
must-be producible in the BNF for <circularstring binary representation>.

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

3) Theiunction ST_CircularFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) aBINARY LARGE OBJECT value awkb,

b) an INTEGER value asrid.
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4) For the null-call function ST_CircularFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_CircularString value and it
must be producible in the BNF for <circularstring binary representation>.

b) Return an ST_CircularString value represented by awkb with the spatial reference system
identifier set to asrid.
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7.4 ST_CompoundCurve Type and Routines

7.4.1 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 must be coincident with the start
paint of the next curve in the list

Definition

CREATE TYPE ST_ConpoundCurve
UNDER ST_Curve
AS (
ST PrivateCurves ST _Curve
ARRAY[ ST_MaxCeonet r yArrayEl ement s] DEFAULT ARRAY[ ]

)
| NSTANTI ABLE
NOT FI NAL

METHOD ST_ComnpoundCur ve(acurve ST_Curve)
RETURNS ST_ConpoundCurve
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT,

METHOD ST_ConpoundCur ve
(acurvearray ST_Curve ARRAY[ ST _MaxGeometryArrayEl ements])
RETURNS ST_ConpoundCurvie
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL~GN NULL | NPUT,

METHOD ST_CewrpoundCur ve
(acurve ST _Curve,
asr ir’d\'NTEGER)
RETURNS ST_ConpoundCurve
SEEF AS RESULT
IVANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST_ConpoundCur ve
(acurvearray ST _Curve ARRAY[ ST MaxGeonetryArrayEl enents],
asrid | NTEGER)
RETURNS ST_ConpoundCurve
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,
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1)

2)

Des

1
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METHOD ST_Curves()
RETURNS ST_Curve ARRAY[ ST _MaxGeonet r yArrayEl ement s]

LANGUAGE SCQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I NPUT,

METHOD ST_Curves
(acurvearray ST_Curve ARRAY[ ST _MaxGeonetryArrayEl ements])

RETURNS ST_ConpoundCurve
SELF AS RESULT

a ISO/IEC

Cription

TANGUAGE ST
DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL I NPUT,

METHOD ST _NumCurves()

RETURNS | NTECGER

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST_CurveN(aposition | NTEGER)

RETURNS ST_Cur ve
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

OVERRI DI NG METHOD ST_St ar t Poi nt ()

RETURNS ST_Poi nt ,

OVERRI DI NG METHOD ST_EndPoi nt ()

RETURNS ST_Poi nt

nitional Rules

BT _MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T_Geometry values.

The attribute ST_PrivateCurves is not for public use. There are no GRANT statements granting
EXECUTE privilegesto-the observer or mutator method for ST_PrivateCurves.

The ST_CompoundCurve type provides for public use:

asmethod ST_CompoundCurve(ST_Curve),

T)
b)
c)
d)
e)

f)

a method ST_CompoundCurve(ST_Curve ARRAY),

a method ST_CompoundCurve(ST_Curve, INTEGER),

a method ST_CompoundCurve(ST_Curve ARRAY, INTEGER),
a method ST_Curves(),

a method ST_Curves(ST_Curve ARRAY),
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g) amethod ST_NumCurves(),

h) a method ST_CurveN(INTEGER),

i) an overriding method ST_StartPoint(),

j) anoverriding method ST_EndPoint(),

k) a function ST_CompoundFromText(CHARACTER LARGE OBJECT),

) afunction ST CompoundFromText(CHARACTER LARGE OBJECT. INTEGER)

m) a function ST_CompoundFromWKB(BINARY LARGE OBJECT),

n) a function ST_CompoundFromWKB(BINARY LARGE OBJECT, INTEGER).

DO
~

The ST_PrivateCurves attribute contains a collection of ST_Curve values.
3) If each ST_Curve value in the ST_PrivateCurves attribute is well formed and-each ST_Curve valye in
the ST_PrivateCurves attribute, except the first, has a start point equal tod¢he“end point of the
previous ST_Curve value, then the ST_CompoundCurve value is well formed.

4) All the ST_Curve values in the ST_PrivateCurves attribute are in the'same spatial reference systém
as the ST_CompoundCurve value.

3) The ST_PrivateCurves attribute shall not be the null valug) he elements in the ST_PrivateCurvds
attribute shall not be the null value.

@) The coordinate dimension of an ST_Curve value isithe 2.
1) This type of ST_CompoundCurve consists of-@ne or more curves connected end to end. The
contributing curve types are limited to ST_bkifeString and ST_CircularString values. Furthermore| the

end point of each curve must be coincident with the start point of the next curve in the list.

8) If an ST_CompoundCurve value isGimple and closed, then it is considered a ring.

0
~

An ST_CompoundCurve value, returned by the implicitly defined constructor function correspondq 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.
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7.4.2 ST_CompoundCurve Methods
Purpose
Return a specified ST_CompoundCurve value.
Definition

CREATE METHOD ST_ConpoundCurve
(acurve ST Curve)
RETURNS ST_ConpoundCurve

FOR ST_CompoundCur ve
RETURN SELF. ST _SRI D(0) . ST_Curves( ARRAY[ acurve])

CREATE METHOD ST_ConpoundCur ve

(acurvearray ST_Curve ARRAY[ ST _MaxGeonetryArrayEl ements])
RETURNS ST_ConpoundCurve

FOR ST_CompoundCur ve

RETURN SELF. ST_SRI D(0) . ST_Curves(acurvearray)

CREATE METHOD ST_ConpoundCur ve

(acurve ST_Curve,

asrid | NTEGER)

RETURNS ST_ConpoundCurve

FOR ST_CompoundCur ve

RETURN SELF. ST_SRI D( asrid). ST_Curves( ARRAY[acurve])

CREATE METHOD ST_ConpoundCur ve
(acurvearray ST _Curve ARRAY[ ST MaxGeoiret r yArrayEl enent s],
asrid | NTEGER)
RETURNS ST_ConpoundCurve
FOR ST_CompoundCur ve
RETURN SELF. ST_SRI D(asri d). STOCurves(acurvearray)
Defipitional Rules

1) $T_MaxGeometryArrayElemenits is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Des¢ription
1) The method ST_CempoundCurve(ST_Curve) takes the following input parameters:
b) an ST_Gufve value acurve.

2) The nullzcall type preserving method ST_CompoundCurve(ST_Curve) returns an
BT _CompoundCurve value with:

) Ihe spatial reterence system identirier set to U (Zero).

b) Using the method ST_Curves(ST_Curve ARRAY), the ST_PrivateCurves attribute set to
ARRAYT acurve].
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3) The method ST_CompoundCurve(ST_Curve ARRAY) takes the following input parameters:
a) an ST_Curve ARRAY value acurvearray.

4) The null-call type preserving method ST_CompoundCurve(ST_Curve ARRAY) returns an
ST_CompoundCurve value with:

a) The spatial reference system identifier set to O (zero).

b) Using the method ST_Curves(ST_Curve ARRAY), the ST_PrivateCurves attribute set to
acurvearray.

L
~

The method ST_CompoundCurve(ST_Curve, INTEGER) takes the following input parametets!
a) an ST_Curve value acurve,
b) an INTEGER value asrid.

) The null-call type preserving method ST_CompoundCurve(ST_Curve, INTEGER) returns an
ST_CompoundCurve value with:

a) The spatial reference system identifier set to asrid.

b) Using the method ST_Curves(ST_Curve ARRAY), the ST, RrivateCurves attribute set to
ARRAY acurve].

1) The method ST_CompoundCurve(ST_Curve ARRAY, INTEGER) takes the following input
parameters:

a) an ST_Curve ARRAY value acurvearray,
b) an INTEGER value asrid.

8) The null-call type preserving method, ST~ CompoundCurve(ST_Curve ARRAY, INTEGER) returng an
ST_CompoundCurve value with:

a) The spatial reference system identifier set to asrid.

b) Using the method, ST_Curves(ST_Curve ARRAY), the ST_PrivateCurves attribute set to
acurvearray.
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7.4.3 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 MaxCeonetryArrayEl enents]

FOR ST_CompoundCur ve
RETURN SELF. ST_Pri vat eCurves

CREATE METHOD ST_Curves
(acurvearray ST_Curve ARRAY[ ST _MaxGeonetryArrayEl ements])
RETURNS ST_ConpoundCurve
FOR ST_CompoundCur ve
BEG N
DECLARE count er | NTEGER;

-- If acurvearray is the null value or contains.nul'l elenents,
-- then raise an exception.
CALL ST _CheckNul I s(acurvearray);
-- |If SELF is the null value, then return<he null val ue.
IF SELF I'S NULL THEN
RETURN NULL;
END | F;
-- Check that there are no m xed spatial reference
-- systems between SELF and acurveafray.
| F SELF. ST_SRI D <> ST_CheckSRI D( acurvearray) THEN
S| GNAL SQLSTATE ' 2FF10
SET MESSAGE TEXT 'm xed-spatial reference systens';
END | F;
-- |If any ST _Curve value_in acurvearray is an ST_ConpoundCurve
-- value, then raise ansexception.
SET counter = 1;
WHI LE counter <= CARDI NALI TY(acurvearray) DO
| F acurvearpay[acounter] IS OF (ST_ConpoundCurve) THEN
S| GNAL SQLSTATE ' 2FF02'
SET. MESSAGE TEXT 'invalid paraneter’;
ENDI F;
SET counter = counter + 1;
END VHILE;
-- |f)the start point of any curve is not coincident with the end
--.point of the previous curve, then raise an exception
SEV counter = 2;
VWHI LE counter <= CARDI NALI TY(acurvearray) DO
| F acurvearray[counter].ST _StartPoint() <>
acurvearray| counter—1]. ST EndPoi nt () THEN
SI GNAL SQLSTATE ' 2FF11'
SET MESSAGE _TEXT ' non-conti guous curves';

ENDI F;

SET counter = counter + 1;
END WHI LE;
-- If SELF is the null value, then return the null value. O herw se,
-- return an ST_ConmpoundCurve value with the ST _PrivateCurves
-- attribute set to acurvearray.
RETURN

SELF. ST_Pri vat eDi mensi on(1).

ST _Privat eCoor di nat eDi nensi on(2).
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ST PrivateCurves(acurvearray);
END

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of

ST_Geometry values.

Description

]

DO

L0

)
)

The method ST_Curves() has no input parameters.

The null-call method ST_Curves() returns the ST_PrivateCurves attribute of SELF.
The method ST_Curves(ST_Curve ARRAY) takes the following input parameters:
a) an ST_Curve ARRAY value acurvearray.

For the type preserving method ST_Curves(ST_Curve ARRAY):

a) Call the procedure ST_CheckNulls(ST_Geometry ARRAY) to check'if acurvearray is the 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(acurvearray), then an
exception condition is raised: SQL/MM Spatial exception — mixed spatial reference systemms.

i) Ifany ST_Curve value in acurvearray is an ST_CompoundCurve value, then an exceptiop
condition is raised: SQL/MM Spatial exception — invalid parameter.

iv) If the start point of any ST_(CGurve value in acurvearray is not equal to the end point of the
previous ST_Curve valle'in acurvearray, then an exception condition is raised: SQL/MM
Spatial exception — nen-contiguous curves.

v) Otherwise, return.an ST_CompoundCurve value with:

1) The dimension setto 1 (one).

2) Ahe’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_NuntCurves()
RETURNS | NTEGER

FOR ST_CompoundCur ve
RETURN CARDI NALI TY( SELF. ST_Pri vat eCurves)

Des¢ription
1) The method ST_NumCurves() has no input parameters.

2) The null-call method ST_NumCurves() returns the cardinality of the ST_Private€urves attribute.

152


https://standardsiso.com/api/?name=c3d592c1f726f30bed4d61477146c251

a ISO/IEC ISO/IEC 13249-3:1999 (E)

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 | NTEGER)
RETURNS ST Curve
FOR ST_CompoundCur ve
BEG N
| F CARDI NALI TY( SELF. ST_Pri vateCurves) = 0 THEN
S| GNAL SQLSTATE ' 2FF06'
SET MESSAGE _TEXT 'enpty array';
END | F;
| F aposition < 1 OR
aposi tion > CARDI NALI TY( SELF. ST_Pri vat eCurves) THEN
S| GNAL SQLSTATE ' 2FF01'
SET MESSAGE TEXT 'invalid position';
END | F;
RETURN SELF. ST Pri vat eCurves[ aposition];
END

Description
1) The method ST_CurveN(INTEGER takes the following\input parameters:

a) an INTEGER value aposition.

DA
~

For the null-call method ST_CurveN(INTEGER):
Case:

a) If the cardinality of the ST_PrivateCurves attribute is equal to 0 (zero), then an exception
condition is raised: SQL/MM-Spatial exception — empty array.

b) If aposition is less than*l (one) or greater than the cardinality of the ST_PrivateCurves attribute,
then an exception(condition is raised: SQL/MM Spatial exception — invalid position.

c) Otherwise, retirn an ST_Curve value at element aposition in the ST_PrivateCurves attribute pf
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_St art Poi nt ()
RETURNS ST _Poi nt

a ISO/IEC

FOR ST_CompoundCur ve
RETURN SELF. ST_Curves[1]. ST_Poi nt s[ 1]

Des¢ription

1) The method ST_StartPoint() has no input parameters.

2) The null-call method ST_StartPoint() returns the result of the value expression:

BELF.ST_Curves[1].ST_Points[1].
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7.4.7 ST_EndPoint Method
Purpose
Return an ST_Point value that is the end point of an ST_CompoundCurve value.
Definition
CREATE METHOD ST_EndPoi nt ()
RETURNS ST Poi nt
FOR ST_CompoundCur ve

RETURN SELF. ST_Curves[ SELF. ST_Nuntur ves] .
ST_Poi nt s[ SELF. ST_Cur ves[ SELF. ST_Nuntur ves] . ST_NunPoi nt s]

Description
1) The method ST_EndPoint() has no input parameters.
) The null-call method ST_EndPoint() returns the result of the value expression:

SELF.ST_Curves[SELF.ST_NumCurves].ST_Points[SELF.ST_Curves[SELF.ST_NumCurves].
ST_NumPoints].

DA
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7.4.8 ST_CompoundFromText Functions

Purpose

Return a specified ST_CompoundCurve value.

Defi

Defi

1

Des

1)

2)

3)

156

nition

CREATE FUNCTI ON ST_ComnpoundFr onText
(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))

a ISO/IEC

RETURNS ST_ConpoundCurve

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeontfronTText (awkt) AS ST_ConpoundCurve)

CREATE FUNCTI ON ST_ConpoundFr onirext

(awkt CHARACTER LARGE OBJECT( ST_MaxCGeonetryAsText),

asrid | NTEGER)

RETURNS ST_ConpoundCurve

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfronTText (awkt, asrid) AS ST_ConpoundCurve)

nitional Rules

5T_MaxGeometryAsText is the implementation:defined maximum cardinality of the CHARACTER
| ARGE OBJECT used for the well-known.text representation of an ST_Geometry value.

Cription

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

a) a CHARACTER LARGE OBJECT value awkt.

~or the null-call function ST_CompoundFromText(CHARACTER LARGE OBJECT):

must e producible in the BNF for <compoundcurve text representation>.

) AReturn an ST_CompoundCurve value represented by awkt with the spatial reference system
jdentifier set to O (zero).

q) The parameter awkt is the well-known text representation of an ST_CompoundCurve value and i

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

a) a CHARACTER LARGE OBJECT value awkt,

b) an INTEGER value asrid.
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4) For the null-call function ST_CompoundFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_CompoundCurve value and it
must be producible in the BNF for <compoundcurve text representation>.

b) Return an ST_CompoundCurve value represented by awkt with the spatial reference system
identifier set to asrid.
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7.4.9

ST_CompoundFromWKB Functions

Purpose

Return a specified ST_CompoundCurve value.

Definition

Defi

1

Des

1)

2)

CREATE FUNCTI ON ST_ConpoundFr om/\KB

(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBi nary))

a ISO/IEC

Q)

Q)

T)

RETURNS ST_ConpoundCurve

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfFr om\KB( awkb) AS ST_ConpoundCurve)

CREATE FUNCTI ON ST_ConpoundFr omA\KB

(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)

RETURNS ST_ConpoundCurve

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfFr om\KB( awkb, asri d)”AS ST_ConpoundCurve)
nitional Rules

5T _MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
L ARGE OBJECT used for the well-known.finary representation of an ST_Geometry value.

Cription

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

a BINARY LARGE/OBJECT value awkb.

For the null-call function ST_CompoundFromWKB(BINARY LARGE OBJECT):

The parameter awkb is the well-known binary representation of an ST_CompoundCurve value
and itmust be producible in the BNF for <compoundcurve binary representation>.

Return an ST_CompoundCurve value represented by awkb with the spatial reference system

jdentifier set to O (zero).

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

158

a)

b)

a BINARY LARGE OBJECT value awkb,

an INTEGER value asrid.
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4) For the null-call function ST_CompoundFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_CompoundCurve value
and it must be producible in the BNF for <compoundcurve binary representation>.

b) Return an ST_CompoundCurve value represented by awkb with the spatial reference system
identifier set to asrid.
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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 13249-3:1999 (E)

Definition

CREATE TYPE ST_Surface
UNDER ST_Ceonetry
NOT | NSTANTI ABLE
NOT FI NAL

METHOD ST_Area()
RETURNS DOUBLE PRECI SI ON
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST Peri neter ()
RETURNS DOUBLE PRECI SI ON
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT,

METHOD ST _Centroi d()
RETURNS ST_Poi nt
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON. NULL | NPUT,

METHOD ST _Poi atOnSur face()
RETURNS ST, - Poi nt
LANGUAGE, SQL
DETERM™NI STI C
CONTAI'NS sQL
RETURNS NULL ON NULL I NPUT

Pescription

1)CThe ST_Surface type provides for public use:

a) a method ST_Area(),
b) a method ST_Perimeter(),
c) amethod ST_Centroid(),

d) amethod ST_PointOnSurface().
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2) An ST_Surface value is a 2-dimensional ST_Geometry value that consists of a single connected
interior 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
in three-dimensional coordinate space may not be planar.

3) The dimension of an ST_Surface value is 2.
4) The boundary of an ST_Surface value is the collection of the exterior ring and interior rings.

5) An ST Surface value is simple.
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8.1.2 ST_Area Method

Purpose

Return the area measurement of an ST_Surface value.
Definition

CREATE METHOD ST_Area()
RETURNS DOUBLE PRECI SI ON
FOR ST _Surface

-- See Description

Pescription

1) The method ST_Area() has no input parameters.

DA

) The null-call method ST_Area() returns the implementation-defined area 0f' SELF as measured in its
spatial reference system.

The returned value is in the linear units of measure of the spatial reference system of SELF squafed.

LD
~
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8.1.3 ST_Perimeter Method
Purpose
Return the length measurement of the boundary of an ST_Surface value.
Definition
CREATE METHOD ST _Perimeter ()
RETURNS DOUBLE PRECI SI ON

FOR ST _Surface
RETURN SELF. ST_Boundary. ST_Length

Des¢ription
1) The method ST_Perimeter() has no input parameters.

2) The null-call method ST_Perimeter() returns the implementation-defined length of the boundary of
SELF as measured in its spatial reference system.

3) The returned value is in the linear units of measure in the spatial reference-system of SELF.
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8.14 ST_Centroid Method

Purpose

Return mathematical centroid of the ST_Surface value.
Definition

CREATE METHCD ST_Centroi d()
RETURNS ST Poi nt
FOR ST _Surface

-- See Description

Pescription
1) The method ST_Centroid() has no input parameters.

4) The null-call method ST_Centroid() returns the mathematical centroid of\thé ST_Surface value. The
result is not guaranteed to spatially intersect the ST_Surface value.
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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_Poi nt OnSur f ace()
RETURNS ST Poi nt
FOR ST _Surface

-- See Description

Des¢ription
1) The method ST_PointOnSurface() has no input parameters.

2) The null-call method ST_PointOnSurface() returns an ST_Point value guarant€ed to spatially
intersect the ST_Surface value.
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8.2 ST_CurvePolygon Type and Routines

8.2.1 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.

efinition

CREATE TYPE ST_CurvePol ygon
UNDER ST_Surf ace
AS (
ST PrivateExteriorRi ng ST_Curve,
ST PrivatelnteriorRings ST _Curve
ARRAY[ ST_MaxCeonet r yArrayEl enents] DEFAULT ARRAY[)]

)
| NSTANTI ABLE
NOT FI NAL

METHOD ST_Cur vePol ygon
(acurve ST_Curve)
RETURNS ST_Cur vePol ygon
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
RETURNS NULL ON NULL | NPUT,

METHOD ST_CurvePol ygon
(acurve ST _Curve,
acurvearray ST Curve ARRAY[ ST _MaxGeonetryArrayEl enent s])
RETURNS ST_Cur vePol ygon
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NUEL-ON NULL | NPUT,

METHOD ST Cur'vePol ygon
(acurve~ST_Curve,
asriyd’ | NTEGER)
REFURNS ST_Cur vePol ygon
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
RETURNS NULL ON NULL | NPUT,
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METHOD ST_CurvePol ygon

(acurve ST _Curve,
acurvearray ST _Curve ARRAY[ ST MaxGeonetryArrayEl enents],
asrid | NTEGER)

RETURNS ST_Cur vePol ygon

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

a ISO/IEC

VETHOD ST_EXTEertor R ng()
RETURNS ST_Curve
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

METHOD ST _ExteriorRi ng(acurve ST _Curve)
RETURNS ST_Cur vePol ygon
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

METHOD ST_ I nteriorRi ngs()
RETURNS ST_Curve ARRAY[ ST _MaxGeonet r yArrayEl ement s]
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

METHOD ST InteriorRings
(acurvearray ST_Curve ARRAY[ ST _MaxGeonetryArrayEl ement s])
RETURNS ST_Cur vePol ygon
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
CALLED ON NULL I NPUT,

METHOD ST_Nupinteri or Ri ng()
RETURNS“hHNTEGER
LANGUJAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

IVETHOD ST InteriorRi ngN(aposition | NTEGER)

RETURNS—ST—Curve

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,
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METHOD ST_CurvePol yToPol y()
RETURNS ST_Pol ygon
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT

Definitional Rules

1)

ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
ST_Geometry values.

DO
~

£y

Description

The attribute ST_PrivateExteriorRing is not for public use. There are no GRANT statements @raf]ting
EXECUTE privilege to the observer or mutator method for ST_PrivateExteriorRing.

The attribute ST_PrivatelnteriorRings is not for public use. There are no GRANT staterments grating
EXECUTE privilege to the observer or mutator method for ST_PrivatelnteriorRings,

The ST_CurvePolygon type provides for public use:

a) amethod ST_CurvePolygon(ST_Curve),

b) a method ST_CurvePolygon(ST_Curve, ST_Curve ARRAY),

c¢) amethod ST_CurvePolygon(ST_Curve, INTEGER),

d) a method ST_CurvePolygon(ST_Curve, ST_Curve ARRAY, INTEGER),
e) a method ST_ExteriorRing(),

f) amethod ST_ExteriorRing(ST_Curve),

g) amethod ST _InteriorRings(),

h) a method ST_InteriorRings(ST_Curve ARRAY),

i) amethod ST_NumlnteriorRing(),

i) amethod ST_.InteriorRingN(INTEGER),

k) a methoehST_CurvePolyToPoly(),

) afufetion ST_CPolyFromText(CHARACTER LARGE OBJECT),

m)»a function ST_CPolyFromText(CHARACTER LARGE OBJECT, INTEGER),

n) a function ST CPolyFromWKB(BINARY L ARGE OBJECT)

2)

3)

4)

o) a function ST_CPolyFromWKB(BINARY LARGE OBJECT, INTEGER).
The ST_PrivateExteriorRing attribute is an ST_Curve value that is a ring.

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.
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5)

6)

7

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

170

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 ST_CurvePolygon value does not
have interior rings, then the ST_PrivatelnteriorRings attribute is set to 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 value is 2.

The ring in the ST PrivateExteriorRing attribute and the rings in the ST PrivatelnteriorRings attribute
[epresent the boundary of the ST_CurvePolygon value.

A\n ST_CurvePolygon value is topologically closed.

The rings in the boundary may only spatially intersect at a finite number of points:

pl ST_CurvePolygon, " c;, ¢, 1 Boundary(p), c; ! cs,
" a, a1 ST _Point,a;, a1 ¢y, a;t ap[ayl ¢ b a1 ¢,]

An ST_CurvePolygon value may not have cut lines, spikes or punctures:
| pT ST_CurvePolygon, p = Closure(Interior(p))
The interior of every ST_CurvePolygon value is a connected point.set.

The exterior of an ST_CurvePolygon with one or more holes.is not connected. Each hole defines a
onnected component of the exterior.

An ST_CurvePolygon is a closed point set.

A\n ST_CurvePolygon value returned by the implicitly defined constructor function corresponds to the
empty set.

A\n ST_CurvePolygon value corresponds to the empty set if the ST_PrivateExteriorRing attribute
orresponds to the empty set.

A\n ST_CurvePolygon value isswell formed only if all the ST_Curve values in the
5T _PrivateExteriorRing attribute and ST_PrivatelnteriorRings attribute are well formed.
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8.2.2 ST_CurvePolygon Methods
Purpose

Return a specified ST_CurvePolygon value.
Definition

CREATE METHOD ST_Cur vePol ygon
(acurve ST Curve)

RETURNS ST_Cur vePol ygon
FOR ST_CurvePol ygon
RETURN SELF. ST_SRI D(0). ST_Exteri or R ng(acurve).
ST InteriorRi ngs(CAST(ARRAY[] AS
ST_Curve ARRAY[ ST_MaxGeonetryArrayEl ement s])

CREATE METHOD ST_Cur vePol ygon
(acurve ST _Curve,
acurvearray ST _Curve ARRAY[ ST MaxGeonetryArrayEl enents])
RETURNS ST_Cur vePol ygon
FOR ST_CurvePol ygon
RETURN SELF. ST_SRI D(0). ST_Exteri or R ng(acurve):
ST_InteriorRings(acurvearray)

CREATE METHOD ST_Cur vePol ygon
(acurve ST_Curve,
asrid | NTEGER)

RETURNS ST_Cur vePol ygon

FOR ST_CurvePol ygon

RETURN SELF. ST_SRI D(asrid). ST_Exteri or R ng(acurve).

ST_InteriorRi ngs(CAST(ARRAY[] AS

ST_Curve ARRAY[ ST_MaxGeonetryArrayEl ement s])

CREATE METHOD ST_Cur vePol ygon
(acurve ST _Curve,
acurvearray ST _Curve)ARRAY[ ST _MaxGeonet r yArrayEl enent s],
asrid | NTEGER)
RETURNS ST_Cur vePol ygon
FOR ST_Cur vePol ygon
RETURN SELF~ST”SRI D(asrid). ST_ExteriorR ng(acurve).
ST | nt eri-or Ri ngs(acurvearray)

Definitional Rules

ST .Geometry values.

Pescription

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array pf

1) The method ST_CurvePolygon(ST_Curve) takes the following input parameters:

b) an ST_Curve value acurve.

2) The null-call type preserving method ST_CurvePolygon(ST_Curve) returns an ST_CurvePolygon

value with:

a) The spatial reference system identifier set to O (zero).
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b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
acurve.

c) Using the method ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute set
to an empty ST_Curve ARRAY value.

3) 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.

4) The null-call type preserving method ST_CurvePolygon(ST_Curve, ST_Curve ARRAY) returns an
5T _CurvePolygon value with:

@) The spatial reference system identifier set to O (zero).

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
acurve.

) Using the method ST _InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute se
to acurvearray.

5) The method ST_CurvePolygon(ST_Curve, INTEGER) takes the following input parameters:
@) an ST_Curve value acurve,
b) an INTEGER value asrid.

6) The null-call type preserving method ST_CurvePolygen(ST_Curve, INTEGER) returns an
5T _CurvePolygon value with:

@) The spatial reference system identifier set to asrid.

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
acurve.

) Using the method ST _InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute se
to an empty ST_Curve-ARRAY value.

7) The method ST_CuryePRolygon(ST_Curve, ST_Curve ARRAY, INTEGER) takes the following input
parameters:

a) an ST_Curve’value acurve,
b) an ST \Curve ARRAY value acurvearray,

)~ an'INTEGER value asrid.

8) The null-call type preserving method ST_CurvePolygon(ST_Curve, ST_Curve ARRAY, INTEGER)
returns an ST_CurvePolygon value with:

a) The spatial reference system identifier set to asrid.

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
acurve.

¢) 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_CurvePol ygon
RETURN SELF. ST_Pri vat eExt eri or Ri ng

CREATE METHOD ST_ExteriorRi ng(acurve ST_Curve)
RETURNS ST_Cur vePol ygon
FOR ST_CurvePol ygon
BEG N
DECLARE acount er | NTEGER;
DECLARE bcount er | NTEGER,

| F acurve |'S NULL THEN
S| GNAL SQLSTATE ' 2FF03'

SET MESSAGE TEXT 'null paraneter';

END | F;

-- If SELF is the null value, then return the null val ue.

IF SELF I'S NULL THEN
RETURN NULL,;

END | F;

-- Check that there are no m xed”spatial reference

-- systems between SELF and acurve.

| F SELF. ST_SRI D <> acurve, SF SRI D THEN
S| GNAL SQLSTATE ' 2FF10!

SET MESSAGE TEXT, ¢y xed spatial reference systens';

END | F;

-- |If acurve is notla ring, then raise an exception.

I F acurve. ST IsRi‘lng'= 0 THEN
S| GNAL SQLSTATE ' 2FF02'

SET MESSAGE TEXT 'invalid paraneter';

ENDI F;

-- For all “¥nterior rings

SET acounter = 1;

WHI LE-"acount er <= CARDI NALI TY(SELF. ST Interi orRi ngs) DO
<~ f the current interior ring as a polygon is not wthin
=< acurve as a polygon, then raise an exception
| F SELF. ST InteriorRi ngs[acounter].ST_Wthin(

SELF. ST_CurvePol ygon(acurve, SELF. ST _SRID)) = 0 THEN
S| GNAL SQLSTATE ' 2FF02'
SET MESSAGE TEXT 'invalid paraneter';

ENDI F,;
-- If the current interior ring intersects acurve
-- with a dinmension greater than 0 (zero), then
-- raise an exception.
| F SELF. ST InteriorRings[acounter]. ST _|Intersection(acurve).
ST_Di mensi on > 0 THEN
S| GNAL SQLSTATE ' 2FF02'
SET MESSAGE TEXT 'invalid paraneter’;

ENDI F;
SET acounter = acounter + 1;
END VHI LE;
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-- Return an ST_CurvePol ygon value with the ST PrivateExteriorRi ng
-- attribute set to acurve.
RETURN
SELF. ST_Pri vat eDi nensi on(2).
ST _Privat eCoor di nat eDi nensi on(2).
ST PrivateExteriorRi ng(acurve);
END

Description

1) The method ST_ExteriorRing() has no input parameters.

2)

3)

4)

174

Q)

Q)

b)

)

d)

o)

The null-call method ST_ExteriorRing() returns the ST_PrivateExteriorRing attribute of SELF.

The method ST_ExteriorRing(ST_Curve) takes the following input parameters:

For the type preserving method ST_ExteriorRing(ST_Curve):

Case:

an ST_Curve value acurve.

If acurve is the null value, then an exception condition is raised: SQL/MM Spatial exception — nul
parameter.

If SELF is the null value, then return the null value.
If the spatial reference system of SELF is not equabto the spatial reference system of acurve,
then an exception condition is raised: SQL/MM Spatial exception — mixed spatial reference

systems.

If acurve is not a ring, then an exception_condition is raised: SQL/MM Spatial exception — invalid
parameter.

If any two rings in acurve and the\nterior rings of SELF spatially intersect with dimension of the
result greater than 0 (zero), thenan exception condition is raised: SQL/MM Spatial exception —
invalid parameter.

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
parameter.

Otherwiseyreturn an ST_CurvePolygon value with:

i) The'dimension set to 2.

i).* The coordinate dimension set to 2.

iii) The 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 MaxCeonetryArrayEl enents]

FOR ST_CurvePol ygon
RETURN SELF. ST_Privatel nteriorRi ngs

CREATE METHOD ST_InteriorRings
(acurvearray ST_Curve ARRAY[ ST _MaxGeonetryArrayEl ements])
RETURNS ST_Cur vePol ygon
FOR ST_CurvePol ygon
BEA N
DECLARE acount er | NTEGER;
DECLARE bcount er | NTEGER;

| F SELF. ST _ExteriorRing I'S NULL
S| GNAL SQLSTATE ' 2FF03'
SET MESSAGE TEXT 'null exterior rding';
END | F;
-- If acurvearray is the null value 'er contains null elenents,
-- then raise an exception.
CALL ST _CheckNul I s(acurvearray);
-- |If SELF is the null val ue, «then return the null val ue.
IF SELF I'S NULL THEN
RETURN SELF;
END | F;
-- Check that there are(no m xed spatial reference
-- systems between SELF and acurvearray.
| F SELF. ST_SRI D <>.S8T_CheckSRI D( acurvearray) THEN
S| GNAL SQLSTATE)" 2FF10'
SET MESSAGE TEXT 'm xed spatial reference systens';
END | F;
-- If any ST.Curve value is not a ring, then
-- raise, an“exception.
SET acounter = 1;
WHI LE-"acount er <= CARDI NALI TY(acurvearray) DO
IFk~acurvearray[acounter].ST IsRing = 0 THEN
S| GNAL SQLSTATE ' 2FF02'
SET MESSAGE TEXT 'invalid paraneter’;
ENDI F;
SET acounter = acounter + 1;
END WHI LE;
-- For all rings in acurvearray
SET acounter = 1;
VWHI LE acounter <= CARDI NALI TY(acurvearray) DO
-- If the current interior ring as a polygon not within
-- the exterior ring as a polygon, then raise an exception
| F acurvearray[acounter].ST_Wthin(
SELF. ST_Cur vePol ygon( SELF. ST _ExteriorRing, SELF.ST_SRID)) = 0
THEN
S| GNAL SQLSTATE ' 2FF02'
SET MESSAGE TEXT 'invalid paraneter';

ENDI F;
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-- If the current interior ring intersects the exterior
-- ring with a dinmension greater than zero, then
-- raise an exception.
| F acurvearray[acounter].ST_Intersection(
SELF. ST _ExteriorRing).ST_Di mension > 0 THEN
S| GNAL SQLSTATE ' 2FF02'
SET MESSAGE TEXT 'invalid paraneter';
ENDI F;
SET acounter = acounter + 1,
END WHI LE;
-- For each ring pair in acurvearray
SET acounter = 1,
WHI LE acount er <= CARDI NALI TY(acurvearray)-1 DO
SET bcounter = acounter+1;
VWHI LE bcounter <= CARDI NALI TY(acurvearray) DO
-- If the current interior ring pair overlap, then
-- raise an exception.
| F SELF. ST _CurvePol ygon(acurvearray[acounter],
SELF. ST_SRI D). ST_Overl aps(
SELF. ST_Cur vePol ygon(acurvearray[ bcounter], (SELF. ST_SRI D))
= 1 THEN
SI GNAL SQLSTATE ' 2FF02'
SET MESSAGE TEXT 'invalid paraneterC
ENDI F;
-- If the current interior ring pair,intersect
-- wWith a dinmension greater than zer@, then
-- raise an exception.
| F acurvearray[acounter]. ST I ntersection(
acurvearray[ bcounter]). ST_Dinaensi on > 0 THEN
S| GNAL SQLSTATE ' 2FF02'
SET MESSAGE_TEXT 'invalid paraneter';

ENDI F;
SET bcounter = bcount eré#+ 1;
END WHI LE;
SET acounter = acounter’+ 1;
END WHI LE;

-- Return an ST_CurvePol ygon value with the ST_PrivatelnteriorRings
-- attribute set to aturvearray.
RETURN SELF. ST Priwat eDi nensi on( 2) .
ST_Pri vat eCgordi nat eDi nensi on(2).
ST PrivatelnteriorRi ngs(acurvearray);
END

Defipitional Rules

1) $T_MaxGeametryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Des¢ription

1) The method ST _InteriorRings() has no input parameters.
2) The null-call method ST_InteriorRings() returns the ST_PrivatelnteriorRings attribute of SELF.
3) The method ST _InteriorRings(ST_Curve ARRAY) takes the following input parameters:

a) an ST_Curve ARRAY value acurvearray.
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4)

For the type preserving ST_InteriorRings():

Case:

a)

ISO/IEC 13249-3:1999 (E)

If SELF.ST_EXxteriorRing is the null value, then an exception condition is raised: SQL/MM Spatial

exception — null exterior ring.

/MM

lid

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

c) If SELF is the null value, then return the null value.

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

e) If any ST_Curve value in acurvearray is not a ring, then an exception condition jSraised: SQL
Spatial exception — invalid parameter.

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 parameter.

g) Ifany ring in acurvearray is not spatially within an ST_CurveRolygon value formed from the
exterior ring of SELF, then an exception condition is raised: SQL/MM Spatial exception — inva
parameter.

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
parameter.

i) Otherwise, return an ST_CurvePolygon value with

i) The dimension set to 2.
i) The coordinate dimension set'to 2.

iii) The ST_PrivatelnteriorRings 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 _Numl nteriorRi ng()
RETURNS | NTEGER

FOR ST_CurvePol ygon
RETURN CARDI NALI TY( SELF. ST_Pri vatel nteri or R ngs)

Des¢ription
1) The method ST_NuminteriorRing() has no input parameters.

2) The null-call method ST_NuminteriorRing() returns 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 InteriorRi ngN(aposition | NTEGER)
RETURNS ST Curve
FOR ST_CurvePol ygon
BEG N
| F CARDI NALI TY( SELF. ST_PrivatelnteriorRi ngs) = 0 THEN
S| GNAL SQLSTATE ' 2FF06'
SET MESSAGE _TEXT 'enpty array';
END | F;
| F aposition < 1 OR
aposi tion > CARDI NALI TY(SELF. ST_PrivatelnteriorRi ngs) THEN
S| GNAL SQLSTATE ' 2FFO1'
SET MESSAGE TEXT 'invalid position';
END | F;
RETURN SELF. ST PrivatelnteriorRi ngs[apositian};
END

Description
1) The method ST_InteriorRingN(INTEGER) takes the following input parameters:

a) an INTEGER value aposition.

DA
~

For the null-call method ST_InteriorRingN(INTEGER):
Case:

a) If the cardinality of the ST_PrivatelnteriorRings attribute is equal to O (zero), then an exception
condition is raised: SQL/MM-Spatial exception — empty array.

b) If aposition is less thanone or greater than the cardinality of the ST_PrivatelnteriorRings attripute,
then an exception(condition is raised: SQL/MM Spatial exception — invalid position.

c) Otherwise, réturn an ST_Curve value at element aposition in the ST_PrivatelnteriorRings
attribute o SELF.
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8.2.7 ST_CurvePolyToPoly Method

Purpose

Returns the ST_Polygon approximation of an ST_CurvePolygon value.
Definition

CREATE METHOD ST_Cur vePol yToPol y()
RETURNS ST Pol ygon
FOR ST_CurvePol ygon

-- See Description

Des¢ription
1) The method ST_CurvePolyToPoly() has no input parameters.

2) The null-call method ST_CurvePolyToPoly() returns 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 FUNCTI ON ST_CPol yFr onTrext
(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))
RETURNS ST_Cur vePol ygon
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_Geonfr onTText (awkt) AS ST _CurvePol ygon)

CREATE FUNCTI ON ST_CPol yFr onext
(awkt CHARACTER LARGE OBJECT( ST_MaxGeomretryAsText)\
asrid | NTEGER)
RETURNS ST_Cur vePol ygon
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_Geonfr onTText (awkt, asrid) AS ST_CurvePol ygon)

Definitional Rules

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

Pescription

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

a) a CHARACTERLARGE OBJECT value awkt.

DO
~

For the null-calFfunction ST_CPolyFromText(CHARACTER LARGE OBJECT):

a) Theparameter awkt is the well-known text representation of an ST_CurvePolygon value and Jit
must'be producible in the BNF for <curvepolygon text representation>.

) ¥ Return an ST_CurvePolygon value represented by awkt with the spatial reference system
identifier set to O (zero).

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

a) a CHARACTER LARGE OBJECT value awkt,

b) an INTEGER value asrid.
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4) For the null-call function ST_CPolyFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_CurvePolygon value and it
must be producible in the BNF for <curvepolygon text representation>.

b) Return an ST_CurvePolygon value represented by awkt with the spatial reference system
identifier set to asrid.
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8.2.9 ST_CPolyFromWKB Functions
Purpose

Return a specified ST_CurvePolygon value.
Definition

CREATE FUNCTI ON ST_CPol yFr omA\KB
(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBi nary))
RETURNS ST_Cur vePol ygon
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr omA\KB( awkb) AS ST_CurvePol ygon)

CREATE FUNCTI ON ST_CPol yFr omA\KB
(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)
RETURNS ST_Cur vePol ygon
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr om\KB( awkb, asri'd) AS ST_CurvePol ygon)

Definitional Rules

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

Pescription

1) The function ST_CPolyFromWKB(BINARY LARGE OBJECT) takes the following input parametef

2

a) aBINARY LARGE QOBJECT value awkb.

For the null-call function ST_CPolyFromWKB(BINARY LARGE OBJECT):

DO
~

a) The patameter awkb is the well-known binary representation of an ST_CurvePolygon value gnd it
must-be producible in the BNF for <curvepolygon binary representation>.

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

5) Theitunction ST_CPolyFromWKB(BINARY LARGE OBJECT, INTEGER) takes the 1ollowing inpu
parameters:

a) aBINARY LARGE OBJECT value awkb,

b) an INTEGER value asrid.
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4) For the null-call function ST_CPolyFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_CurvePolygon value and it
must be producible in the BNF for <curvepolygon binary representation>.

b) Return an ST_CurvePolygon value represented by awkb with the spatial reference system
identifier set to asrid.
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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.

efinition

CREATE TYPE ST_Pol ygon
UNDER ST_Cur vePol ygon
| NSTANTI ABLE
NOT FI NAL

METHOD ST _Pol ygon
(alinestring ST_LineString)
RETURNS ST_Pol ygon
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST _Pol ygon
(alinestring ST_LineString,
alinestringarray ST LineString, ARRAY[ ST _MaxGeonetryArrayEl enent s]
RETURNS ST_Pol ygon
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULLNINPUT,

~—

METHOD ST _Pol ygon
(alinestring ST_LineString,
asrid | NTEGER)
RETURNS ST/ Pel ygon
SELF AS RESULT
LANGUAGE-SQL
DETERMNNI STI C
CONTAFNS SQL
REFURNS NULL ON NULL | NPUT,

NVEPHOD ST _Pol ygon

(alinestring ST_LineString,
alinestringarray ST LineString ARRAY[ ST _MaxGeonetryArrayEl enent s]
asrid | NTEGER)

RETURNS ST_Pol ygon

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,
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Defi

1)

Des

1)

186

OVERRI DI NG METHOD ST_Ext eri or Ri ng()
RETURNS ST_Li neStri ng,

OVERRI DI NG METHOD ST _ExteriorRi ng(acurve ST _Curve)
RETURNS ST_Pol ygon,

OVERRI DI NG METHOD ST_I nteriorRi ngs()

RETURNS ST _Li neString ARRAY[ ST _MaxGeonet r yArrayEl enent s],

OVERRI DI NG METHOD ST I nteriorRi ngs

(acurvearray ST_Curve ARRAY[ ST _MaxGeonetryArrayEl ement s])

a ISO/IEC

Q)
Ib)

)

RETURNS ST_Polygom,

OVERRI DI NG METHOD ST_I nteri or R ngN(aposition | NTEGER)
RETURNS ST _LineString

nitional Rules

ET_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Cription

The ST_Polygon type provides for public use:

a method ST_Polygon(ST_LineString),

a method ST_Polygon(ST_LineString, ST_LineString ARRAY),

a method ST_Polygon(ST_LineString, INTEGER);

a method ST_Polygon(ST_LineString, ST ineString ARRAY, INTEGER),
an overriding method ST_ExteriorRing();

an overriding method ST_ExtefioftRing(ST_Curve),

an overriding method ST _InteriorRings(),

an overriding method(ST_InteriorRings(ST_Curve ARRAY),

an overriding method ST_InteriorRingN(INTEGER),

a function/ST/PolyFromText(CHARACTER LARGE OBJECT),

a fung¢tion ST_PolyFromText(CHARACTER LARGE OBJECT, INTEGER),

& function ST_PolyFromWKB(BINARY LARGE OBJECT),

a function ST_PolyFromWKB(BINARY LARGE OBJECT, INTEGER),

a function ST_BdPolyFromText(CHARACTER LARGE OBJECT),

a function ST_BdPolyFromText(CHARACTER LARGE OBJECT, INTEGER),
a function ST_BdPolyFromWKB(BINARY LARGE OBJECT),

a function ST_BdPolyFromWKB(BINARY LARGE OBJECT, INTEGER).
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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 collection is a linear ring.

4) The linear ring in the ST_PrivateExteriorRing attribute and the linear rings in the
ST_PrivatelnteriorRings attribute represent the boundary of the ST_Polygon value.
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8.3.2 ST_Polygon Methods

Purpose

Return a specified ST_Polygon value.

Defi

Defi

1

Des

1)

188

nition

CREATE METHOD ST_Pol ygon
(alinestring ST LineString)
RETURNS ST_Pol ygon
FOR ST_Pol ygon
RETURN SELF. ST_SRI D(0). ST_ExteriorR ng(alinestring).
ST InteriorRi ngs(CAST(ARRAY[] AS
ST_LineString ARRAY[ ST_MaxGeornet ryArrayEl ement s])

CREATE METHOD ST_Pol ygon
(alinestring ST_LineString,
alinestringarray ST LineString ARRAY[ ST _MaxGeonetryArsayEl enent s])
RETURNS ST_Pol ygon
FOR ST_Pol ygon
RETURN SELF. ST_SRI D(0). ST_ExteriorR ng(alinestring).
ST_InteriorRings(alinestringarray)

CREATE METHOD ST_Pol ygon

(alinestring ST_LineString,

asrid | NTEGER)
RETURNS ST_Pol ygon
FOR ST_Pol ygon
RETURN SELF. ST_SRI D(asrid). ST_ExteriorRi ng(alinestring).

ST I nteriorRi ngs(CAST( ARRAY[ ] oAS
ST_LineString ARRAY[ ST_MaxGeonet ryArrayEl ement s])

CREATE METHOD ST _Pol ygon
(alinestring ST_LineString,
alinestringarray ST Li'néString ARRAY[ ST _MaxCeonetryArrayEl enents],
asrid | NTEGER)
RETURNS ST_Pol ygon
FOR ST_Pol ygon
RETURN SELF. ST-SRI'D(asrid). ST_ExteriorR ng(alinestring).
ST_Interi or:Ri'ngs(alinestringarray)

nitional Rules

5T _MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T_Geometry values.

Cription

The method ST_Polygon(ST_LineString) takes the following input parameters:

b) an ST_LineString value alinestring.
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2) The null-call type preserving method ST_Polygon(ST_LineString) returns an ST_Polygon value with:
a) The spatial reference system identifier set to O (zero).

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
alinestring.

c) Using the method ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute set
to an empty ST_LineString ARRAY value.

w
—

The method ST _Polygon(ST_LineString, ST_LineString ARRAY) takes the following input
parameters:

a) an ST_LineString value alinestring,
b) an ST_LineString ARRAY value alinestringarray.

4) The null-call type preserving method ST_Polygon(ST_LineString, ST_LineString ARRAY) returns|an
ST_Polygon value with:

a) The spatial reference system identifier set to O (zero).

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateEXteriorRing attribute set to
alinestring.

c) Using the method ST _InteriorRings(ST_Curve ARRAY)).the ST_PrivatelnteriorRings attributg set
to alinestringarray.

8) The method ST_Polygon(ST_LineString, INTEGER),takes the following input parameters:
a) an ST_LineString value alinestring,
b) an INTEGER value asrid.

8) The null-call type preserving methad'ST_Polygon(ST_LineString, INTEGER) returns an ST_Polygon
value with:

a) The spatial reference system identifier set to asrid.

b) Using the method'ST ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
alinestring.

c) Using thexmethod ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attributg set
to an émpty ST_LineString ARRAY value.

1) 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 asrid.
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8) The null-call type preserving method ST_Polygon(ST_LineString, ST_LineString ARRAY, INTEGER)
returns an ST_Polygon value with:
a) The spatial reference system identifier set to asrid.

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
alinestring.

c) Using the method ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute set
to alinestringarray.
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8.3.3 ST_ExteriorRing Methods
Purpose
Observe and mutate the ST_PrivateExteriorRing attribute of an ST_Polygon value.
Definition
CREATE METHOD ST ExteriorRing()
RETURNS ST LineString

FOR ST_Pol ygon
RETURN CAST( SELF. ST_PrivateExteriorRing AS ST_Li neString)

CREATE METHOD ST_Exterior Ri ng(acurve ST_Curve)
RETURNS ST_Pol ygon
FOR ST_Pol ygon
-- |f acurve is not an ST _LineString, then raise an gexgéeption
| F acurve IS NOT OF (ST_LineString) THEN
S| GNAL SQLSTATE ' 2FF12'
SET MESSAGE TEXT 'curve value is not an liwéstring val ue';
END | F;
RETURN ( SELF AS ST _CurvePol ygon). ST _Exteri orR/ng(acurve);
END

Description

1) The method ST_ExteriorRing() has no input parameters:

DO
~

The null-call method ST_ExteriorRing() returns the:ST_PrivateExteriorRing attribute of SELF.
3) The method ST_ExteriorRing(ST_Curve) takes the following input parameters:

a) an ST_Curve value alinestring.

4) For the type preserving method-ST:_ExteriorRing(ST_Curve):

Case:

a) If acurve is not an\STT_LineString value, then an exception condition is raised: SQL/MM Spatifl
exception — cutve value is not an linestring value.

b) Otherwise;Teturn 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.

Defi

nition

CREATE METHOD ST InteriorRings()

Defi

1

Des
1)
2)

3)

192

The method ST< InteriorRings() has no input parameters.
The null-cali'method ST_InteriorRings() returns the ST_PrivatelnteriorRings attribute of SELF.

Themmethod ST_InteriorRings(ST_Curve ARRAY) takes the following input parameters:

RETURNS ST LineString ARRAY[ ST MaxGeonetryArrayEl ement s]

FOR ST_Pol ygon

RETURN CAST( SELF. ST_PrivatelnteriorRi ngs AS
ST_LineString ARRAY[ ST_MaxCeonet ryArrayEl enents])

CREATE METHOD ST I nteriorRings
(acurvearray ST_Curve ARRAY[ ST _MaxGeonetryArrayEl ements])
RETURNS ST_Pol ygon
FOR ST_Pol ygon
BEA N
DECLARE counter | NTECER;

-- Check if curves are ST _LineString val ues
SET counter = 1;
WHI LE counter <= CARDI NALI TY(acurvearray) DO
-- If the current element is not an ST )LineString val ue, then
-- raise an exception.
| F acurvearray[counter] 1S NOT OF {(\ST_LineString) THEN
S| GNAL SQLSTATE ' 2FF08'
SET MESSAGE TEXT 'el enment™& s not an ST _LineString type';
ENDI F;
SET counter = counter + 1;
END WHI LE;
RETURN ( SELF AS ST_CurveRalygon). ST_Interi or R ngs(acurvearray);
END

nitional Rules

5T _MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Cription

ya

AN S o A-D-AN
aj _amrST_CUurveE ARRAY

1
vaiuc aturveditday.
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4) For the type preserving ST_InteriorRings(ST_Curve ARRAY):

Case:

a) If any element in acurvearray is not an ST_LineString value, then an exception condition is
raised: SQL/MM Spatial exception — element is not an ST_LineString type.

b) Otherwise, return an ST_Polygon value as a result of the value expression: (SELF AS
ST_CurvePolygon).ST_InteriorRings(acurvearray).
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8.3.5 ST_InteriorRingN Method
Purpose
Return the specified element in the ST_PrivatelnteriorRings attribute of an ST_Polygon value.
Definition
CREATE METHOD ST_I nterior R ngN(aposition | NTECER)
RETURNS ST LineString
FOR ST_Pol ygon

RETURN TREAT( ( SELF AS ST_CurvePol ygon). ST_I nteri or R ngN(aposition) AS
ST_LineString)

Des¢ription

1) The method ST_InteriorRingN(INTEGER) takes the following input parameters:

@) an INTEGER value aposition.

2) The null-call method ST_InteriorRingN(INTEGER) returns an ST_LineString value as a result of the

alue expression TREAT((SELF AS ST_CurvePolygon).ST_InteriorRingN(aposition) AS
BT _LineString).
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8.3.6

ST_PolyFromText Functions

Purpose

Return a specified ST_Polygon value.

Definition

CREATE FUNCTI ON ST_Pol yFr omrext

(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))

9 (E)

D

DO
~

RETURNS ST_Pol ygon

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfronTText (awkt) AS ST _Pol ygon)

CREATE FUNCTI ON ST_Pol yFr onirext

(awkt CHARACTER LARGE OBJECT( ST_MaxGeonet r yAsText )
asrid | NTEGER)

RETURNS ST_Pol ygon

LANGUACGE SQL

DETERM NI STI C

CONTAI NS sSQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geonfr onTText (awkt, asrid) AS ST_Pol ygon)

Definitional Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTEH

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

Pescription

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

a)

a CHARACTER LARGE OBJECT value awkt.

For the null-calHfunction ST_PolyFromText(CHARACTER LARGE OBJECT):

a)

k)

Theparameter awkt is the well-known text representation of an ST_Polygon value and it mus
producible in the BNF for <polygon text representation>.

Return an ST_Polygon value represented by awkt with the spatial reference system identifier

R

t be

set

to O (zero).

3)

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

a)

b)

a CHARACTER LARGE OBJECT value awkt,

an INTEGER value asrid.

Surface Types
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4) For the null-call function ST_PolyFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_Polygon value and it must be
producible in the BNF for <polygon text representation>.

b) Return an ST_Polygon value represented by awkt with the spatial reference system identifier set
to asrid.
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8.3.7 ST_PolyFromWKB Functions
Purpose

Return a specified ST_Polygon value.
Definition

CREATE FUNCTI ON ST_Pol yFr om\KB
(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBinary))
RETURNS ST_Pol ygon
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr omAKB( awkb) AS ST_Pol ygon)

CREATE FUNCTI ON ST_Pol yFr om/AKB

(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)

RETURNS ST_Pol ygon

LANGUACGE SQL

DETERM NI STI C

CONTAI NS sSQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfFr om\KB( awkb, asri'd) AS ST Pol ygon)

Definitional Rules

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

Pescription
1) The function ST_PolyFromWKB(BINARY LARGE OBJECT) takes the following input parameters
a) aBINARY LARGE QOBJECT value awkb.

For the null-call function ST_PolyFromWKB(BINARY LARGE OBJECT):

DO
~

a) The patameter awkb is the well-known binary representation of an ST_Polygon value and it must
be producible in the BNF for <polygon binary representation>.

b). “Return an ST_Polygon value represented by awkb with the spatial reference system identifief set
to O (zero).

5) Ihetunction ST_FolyFromWKB(BINARY LARGE OBJECT, INTEGER) takes the 1ollowing input
parameters:

a) aBINARY LARGE OBJECT value awkb,

b) an INTEGER value asrid.
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4) For the null-call function ST_PolyFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_Polygon value and it must
be producible in the BNF for <polygon binary representation>.

b) Return an ST_Polygon value represented by awkb with the spatial reference system identifier set
to asrid.
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8.3.8

ST_BdPolyFromText Functions

Purpose

Return a specified ST_Polygon value.

Definition

CREATE FUNCTI ON ST_BdPol yFr onirext

(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))

I

DA

LD

escription

)

CREATE FUNCTI ON ST_BdPol yFr onirext

The function ST_BdPolyFromText(EHARACTER LARGE OBJECT) takes the following input
parameters:

a)

For the null-call function,ST_BdPolyFromText(CHARACTER LARGE OBJECT) returns an
ST_Polygon as theTesult of the value expression: ST_BdPolyFromText(awkt, 0).

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

a)

k)

RETURNS ST_Pol ygon

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN ST_BdPol yFr onText (awkt, 0)

(awkt CHARACTER LARGE OBJECT( ST_MaxGeonetryAsText))
asrid | NTEGER)

RETURNS ST_Pol ygon

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

-- See Description

a CHARACTER LARGE . OBJECT value awkt.

aCHARACTER LARGE OBJECT value awkt.

an INTEGER value asrid.

Forthe nutt-cattfunctiom S I_BAarolyFromIexiiCHARAC TER LARGE UBJEC T, INTEGEKR).

a)

b)

c)

The parameter awkt is the well-known text representation of an ST_MultiLineString value and it
must be producible in the BNF for <multilinestring text representation>.

Use ST_MLineFromText(CHARACTER LARGE OBJECT) to transform awkt to an
ST_MultiLineString value, AMLS.

If any ST_LineString value in AMLS is not a linear ring, then an exception condition is raised:
SQL/MM Spatial exception — invalid parameter.
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200

d)

e)

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.

Returns an ST_Polygon value with:
i) The spatial reference system identifier set to asrid.

i) 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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8.3.9 ST_BdPolyFromWKB Functions
Purpose

Return a specified ST_Polygon value.
Definition

CREATE FUNCTI ON ST_BdPol yFr om/\KB
(awkb BI NARY LARGE OBJECT(ST MaxGeonetryAsBi nary))

RETURNS ST_Pol ygon

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH

RETURN ST_BdPol yFr omAKB( wkb, 0)

CREATE FUNCTI ON ST_BdPol yFr omA\KB

(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)

RETURNS ST_Pol ygon

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

-- See Description

Pescription

a) aBINARY LARGE OBJECT.value awkb.

DA
~

the result of the valueexpression: ST_BdPolyFromText(awkt, 0).

L0
~

parameters:
a) aBINARY LARGE OBJECT value awkb.

b)_<an INTEGER value asrid.

4)CAor the null-call function ST_BdPolyFromWKB(BINARY LARGE OBJECT, INTEGER):

For the null-call function/ST~_BdPolyFromWKB(BINARY LARGE OBJECT) returns an ST_Polygo

The function ST_(BdPolyFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following inp

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

N as

a) The parameter awkb is the well-known binary representation of an ST_MultiLineString value and

it must be producible in the BNF for <multilinestring binary representation>.

b) Use ST_MLineFromWKB(BINARY LARGE OBJECT) to transform awkb to an ST_MultiLineString

value, AMLS.

c) Ifany ST_LineString value in AMLS is not a linear ring, then an exception condition is raised:

SQL/MM Spatial exception — invalid parameter.
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d)

e)

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.

Returns an ST_Polygon value with:
i) The spatial reference system identifier set to asrid.

i) 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.

9.

1

11

Geometry Collection Types

ST_GeomcCollection Type and Routines

ST_GeomCaollection Type

Purpose

ISO/IEC 13249-3:1999 (E)

The ST_GeomCaollection type is a subtype of ST_Geometry and represents a collection of zero or more

T a

J

I

C.oaoaatorraliiac
_oCcUmCcty varatoy

efinition

CREATE TYPE ST_Geontol | ecti on
UNDER ST_Geonetry
AS (

)

ST PrivateGeonetries ST _Ceonetry

ARRAY[ ST_MaxCeonet r yArrayEl ement s] DEFAULT ARRAY] ]

| NSTANTI ABLE
NOT FI NAL

METHOD ST_CGeontol | ecti on

(ageonetry ST _Ceonetry)
RETURNS ST_GeontCol | ecti on
SELF AS RESULT

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST _Geontol | ecti on

(ageonetryarray ST _Geometry
ARRAY[ ST_MaxCGeonetyAr r ayEl ement s])
RETURNS ST_GeomCol-Nect i on
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI(C
CONTAI NS sQL
RETURNS NulL ON NULL | NPUT,

METHOD ST Geontol | ecti on

(ageonetry ST_Ceonetry,
asrid | NTEGER)

RETURNS ST_GeontCol | ecti on

SELF AS RESULT

LANGUACGE SQL

DETERM NI STI C

CONTALNS SO
oo

T T O

RETURNS NULL ON NULL | NPUT,
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Defi

1)

2)

Des

1) The ST_GeomCollection type provides for public use:

204

METHOD ST_CGeontol | ecti on
(ageonetryarray ST Geonetry

ARRAY[ ST_MaxCGeonet r yArrayEl enent s],

asrid | NTEGER)
RETURNS ST_GeontCol | ecti on
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

a ISO/IEC

NVETHCD ST_GEonmer i es()

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST_Ceonetri es
(ageonetryarray ST _Geomnetry

RETURNS ST_GeontCol | ecti on
SELF AS RESULT

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

CALLED ON NULL | NPUT,

METHOD ST_NumGeorretri es()
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

RETURNS ST_Geonetry
LANGUACGE SQL

DETERM NI STI C

CONTAI NS sSQL

RETURNS NULL ‘OM NULL | NPUT

nitional Rules

5T _Geometry-values.

The attribute ST_PrivateGeometries is not for public use. There are no GRANT statements granting
FXECUTE privilege to the observer or mutator method for ST_PrivateGeometries.

RETURNS ST _Geonetry ARRAY[ ST_MaxCGeonetryArrayEl emrent s]

ARRAY[ ST_MaxCeornet r yAr r ayEl ement s] )

METHOD ST_Geonet r yN( aposi ti;0n | NTEGER)

BT _MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of

cription

a) amethod ST_GeomCollection(ST_Geometry),

b) a method ST_GeomCollection(ST_Geometry ARRAY),

c¢) amethod ST_GeomCollection(ST_Geometry, INTEGER),
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d) a method ST_GeomCaollection(ST_Geometry ARRAY, INTEGER),
e) a method ST_Geometries(),

f) amethod ST_Geometries(ST_Geometry ARRAY),

g) amethod ST_NumGeometries(),

h) a method ST_GeometryN(INTEGER),

i) afunction ST GeomCollFromTxt(CHARACTER LARGE OBJECT)

ISO/IEC 13249-3:1999 (E)

DO

LD

L0

0

]

0) All the ST_Geometry/'values in the ST_PrivateGeometries attribute shall be in the same spatial

j) afunction ST_GeomCollFromTxt(CHARACTER LARGE OBJECT, INTEGER),
k) afunction ST_GeomCollFromWKB(BINARY LARGE OBJECT),

[) afunction ST_GeomCollFromWKB(BINARY LARGE OBJECT, INTEGER).

The ST_PrivateGeometries attribute contains the collection of ST_Geometry-values.

The ST_PrivateGeometries attribute shall not be the null value. The elements in the
ST_PrivateGeometries attribute shall not be the null value.

The coordinate dimension of an ST_GeomCollection value is 2.

The dimension of an ST_GeomCollection value is the maximum dimension value of all the
ST_Geometry values in the ST_PrivateGeometries attribute.

An ST_GeomCollection value returned by the impligitly defined constructor function corresponds
the empty set.

An ST_GeomCollection value with no elements in the ST_PrivateGeometries attribute correspondls to

the empty set.

Subtypes of ST_GeomCollection may restrict membership based on dimension and may place ot
constraints such as the degree(that the elements spatially intersect between ST_Geometry value

An ST_GeomCollection value is well formed only if all of the ST_Geometry values in
ST_PrivateGeometries-attribute are well formed.

reference system:ds the ST_GeomCollection value.

her

o7
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9.1.2 ST_GeomCollection Methods

Purpose

Return a specified ST_GeomCaollection value.

Defi

Defi

1

Des

1)

2)

3)

206

nition

CREATE METHOD ST_Geontol | ecti on

(ageonmetry ST Geonetry)

RETURNS ST_GeontCol | ecti on

FOR ST _Ceontol | ecti on

RETURN SELF. ST_SRI D( ageonetry. ST_SRI D).
ST_Ceonetri es( ARRAY[ ageonet ry])

CREATE METHOD ST_CGeontol | ecti on
(ageonetryarray ST _Geonetry ARRAY[ ST _MaxGeonetryArrayEl enments])
RETURNS ST_GeontCol | ecti on
FOR ST _GCeontol | ecti on
RETURN SELF. ST_SRI D( ST_CheckSRI D( ageonetryarray)).
ST _Georetri es(ageonet ryarray)

CREATE METHOD ST _Geontol | ecti on
(ageonetry ST Ceonetry,
asrid | NTEGER)
RETURNS ST_GeontCol | ecti on
FOR ST_GeonCol | ecti on
RETURN SELF. ST _SRI D(asrid). ST _Ceonetries( ARRAY[ ageonetry])

CREATE METHOD ST _Geontol | ecti on
(ageonetryarray ST _Geonetry ARRAY['ST MaxGCGeonetryArrayEl enent s],
asrid | NTEGER)
RETURNS ST_GeontCol | ecti on
FOR ST _Ceontol | ecti on
RETURN SELF. ST _SRI D( asr i-d)/ST_Ceonetri es(ageonet ryarray)

nitional Rules

5T _MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Cription

The method.ST__GeomCollection(ST_Geometry) takes the following input parameters:

) an ST Geometry value ageometry.

heynull-call type preserving method ST_GeomCollection(ST_Geometry) returns an
ST _GeomCottectiomvatue witt:

a) The spatial reference system identifier set to the spatial reference system identifier of ageometry.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to ARRAY[ageometry].

The method ST_GeomCollection(ST_Geometry ARRAY) takes the following input parameters:

a) an ST_Geometry ARRAY value ageometryarray.
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4) The null-call type preserving method ST_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_Geometry ARRAY), the ST_PrivateGeometries attribute
set to ageometryarray.

5) The method ST_GeomCollection(ST_Geometry, INTEGER) takes the following input parameters:

a) an ST_Geometry value ageometry,
b) an INTEGER value asrid.

) The null-call type preserving method ST_GeomCollection(ST_Geometry, INTEGER) tgturns an
ST_GeomCollection value with:

a) The spatial reference system identifier set to asrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST~RrivateGeometries attribute
set to ARRAY[ageometry].

1) The method ST_GeomCollection(ST_Geometry ARRAY, INTEGER) takes the following input
parameters:

a) an ST_Geometry ARRAY value ageometryarray,
b) an INTEGER value asrid.

8) The null-call type preserving method ST_GeoemCollection(ST_Geometry ARRAY, INTEGER) returns
an ST_GeomCollection value with:

a) The spatial reference system identifier set to asrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to ageometryarray.
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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 _Geonetries()
RETURNS ST Ceonetry ARRAY[ ST MaxCeonetryArrayEl enents]

FOR ST _Ceontol | ecti on
RETURN SELF. ST_Privat eGeonetri es

CREATE METHOD ST _Geonetri es
(ageonetryarray ST_Geonetry ARRAY[ ST_MaxGeometryArrayEl ement s]|
RETURNS ST_GeontCol | ecti on
FOR ST _Ceontol | ecti on
BEG N
DECLARE count er | NTEGER;

-- |If ageonetryarray is the null value or contains null elenents,
-- then raise an exception.
CALL ST_CheckNul | s(ageonet ryarray);
-- |If SELF is the null value, then return<he null val ue.
IF SELF I'S NULL THEN
RETURN NULL;
END | F;
-- Check that there are no m xed spatial reference
-- systems between SELF and ageonetsyarray.
| F SELF. ST_SRI D <> ST_CheckSRI D( ageonet ryarray) THEN
S| GNAL SQLSTATE ' 2FF10
SET MESSAGE TEXT 'm xed-spatial reference systens';
END | F;
RETURN
SELF. ST _Privat eDi nensi on( ST_MaxDi nensi on( ageonetryarray)).
ST _Privat eCooridinat eDi nensi on(2).
ST PrivateGeonetries(ageonetryarray);
END

Defipitional Rules

1) $T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Des¢ription

1) Themethod ST_Geometries() has no input parameters.

2) Thanull call mmathad T — cthavabiin Af th C matrine attrihg it
HCTrorm— o Tet o TotHCvotraC-or—rT A =4

FaV¥a¥aaVal a
CTOoOTrm et To Tt ioutcT

P

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) Callthe procedure ST_CheckNulls(ST_Geometry ARRAY) to check if ageometryarray is the null
value or contains null elements.
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b) Case:
i) If SELF is the null value, then return the null value.
ii) If the spatial reference system of SELF is not equal to ST_CheckSRID(ageometryarray), then
an exception condition is raised: SQL/MM Spatial exception — mixed spatial reference
systems.

iii) Otherwise, return an ST_GeomCollection value with:

1) The dimension set to ST _MaxDimension(ageometryarray).

2) The coordinate dimension set to 2.

3) The ST_PrivateGeometries attribute set to ageometryarray.
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9.14 ST_NumGeometries Method
Purpose
Return the cardinality of the ST_PrivateGeometries attribute of an ST_GeomCaollection value.
Definition
CREATE METHOD ST _NumGeorretri es()
RETURNS | NTEGER

FOR ST _Ceontol | ecti on
RETURN CARDI NALI TY( SELF. ST_Pri vat eGeonetri es)

Des¢ription
1) The method ST_NumGeometries() has no input parameters.

2) The null-call method ST_NumGeometries() returns the cardinality of the ST_PrivateGeometries
attribute.
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9.15 ST_GeometryN Method
Purpose

Return the specified ST_Geometry value in the ST_PrivateGeometries attribute of an
ST_GeomCollection value.

Definition

CREATE METHOD ST GeonetryN(aposition | NTEGER)
RETURNS ST_Ceonetry
FOR ST_GeonCol | ecti on
RETURN SELF. ST Privat eGeonetri es[ aposition]

Description
1) The method ST_GeometryN(INTEGER) takes the following input parameters:

a) an INTEGER value aposition.

DO
~

The null-call method ST_GeometryN(INTEGER) returns the element-of-the ST_PrivateGeometriess
attribute at position aposition.
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9.1.6 ST_GeomCollFromTxt Functions

Purpose

Return a specified ST_GeomCaollection value.

Defi

Defi

1

Des

1)

2)

3)

212

nition

CREATE FUNCTI ON ST_Geontol | Fr onTxt
(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))

a ISO/IEC

RETURNS ST_GeontCol | ecti on

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geonfr onTText (awkt) AS ST _Ceontol | ecti on)

CREATE FUNCTI ON ST_Geontol | Fr omirxt
(awkt CHARACTER LARGE OBJECT( ST_MaxCGeonetryAsText),
asrid | NTEGER)
RETURNS ST_GeontCol | ecti on
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfronTText (awkt, asrid) AS ST _GeontCol | ection)

nitional Rules

5T_MaxGeometryAsText is the implementation:defined maximum cardinality of the CHARACTER
| ARGE OBJECT used for the well-known.text representation of an ST_Geometry value.

Cription

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

a) a CHARACTER LARGE OBJECT value awkt.

~or the null-call function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT):

must e producible in the BNF for <geometrycollection text representation>.

) Return an ST_GeomCollection value represented by awkt with the spatial reference system
jdentifier set to O (zero).

q) The parameter awkt is the well-known text representation of an ST_GeomCollection value and it

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

a) a CHARACTER LARGE OBJECT value awkt,

b) an INTEGER value asrid.
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4) For the null-call function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_GeomCollection value and it
must be producible in the BNF for <geometrycollection text representation>.

b) Return an ST_GeomCaollection value represented by awkt with the spatial reference system
identifier set to asrid.
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9.1.7 ST_GeomCollFromWKB Functions

Purpose

Return a specified ST_GeomCaollection value.

Defi

Defi

1

Des

1)

2)

nition

CREATE FUNCTI ON ST_Geontol | Fr om\KB
(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBi nary))

a ISO/IEC

RETURNS ST_GeontCol | ecti on

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfFr om\KB( awkb) AS ST _GeontCol | ecti on)

CREATE FUNCTI ON ST_GeontCol | Fr omAKB
(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)
RETURNS ST_GeontCol | ecti on
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr om\KB( awkb, asri d)”AS ST _Geontol | ecti on)

nitional Rules

L ARGE OBJECT used for the well-known.finary representation of an ST_Geometry value.
Cription

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

a) aBINARY LARGE/OBJECT value awkb.

For the null-call function ST_GeomCollFromWKB(BINARY LARGE OBJECT):

it must be producible in the BNF for <geometrycollection binary representation>.

T) Return an ST_GeomCollection value represented by awkb with the spatial reference system

jdentifier set to O (zero).

5T _MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY

@) The parameter awkb is the well-known binary representation of an ST_GeomCollection value and

3) The function ST_GeomCollFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
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parameters:
a) aBINARY LARGE OBJECT value awkb,

b) an INTEGER value asrid.
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4) For the null-call function ST_GeomCollFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_GeomCaollection value and
it must be producible in the BNF for <geometrycollection binary representation>.

b) Return an ST_GeomCaollection value represented by awkb with the spatial reference system
identifier set to asrid.
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9.2

ST_MultiPoint Type and Routines

9.2.1 ST_MultiPoint Type

Purpose

The

Defi

Defi

1)

Des

1)
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ST_MultiPoint type is a 0-dimensional geometry and represents a collection of ST_Point values.
nition

EATE TYPE ST Multi Poi nt
UNDER ST_GeomnCol | ecti on
| NSTANTI ABLE
NOT FI NAL

METHOD ST _Mul ti Poi nt
(apoi ntarray ST_Poi nt
ARRAY[ ST_MaxCGeormet r yAr r ayEl ement s] )
RETURNS ST_Mul ti Poi nt
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

METHOD ST _Mul ti Poi nt
(apoi ntarray ST_Poi nt
ARRAY[ ST_MaxCGeornet r yArr ayEl ement s]
asrid | NTEGER)
RETURNS ST_Mul ti Poi nt
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NRUT,

OVERRI DI NG METHOD ST_Geosretri es()
RETURNS ST_Poi nt ARRAY[ ST_MaxGeonet r yArr ayEl enent s],

OVERRI DI NG METHOD ST Ceonetri es
(ageonetryarray ST Geonetry
ARRAY[ ST--MaxCeoret r yAr r ayEl ement s] )
RETURNS ST-Mul t i Poi nt

nitional Rules

BT _MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T_Geometry values.

ription
1

The ST_MultiPoint type provides for public use:

a) amethod ST_MultiPoint(ST_Point ARRAY),

b) a method ST_MultiPoint(ST_Point ARRAY, INTEGER),
c) an overriding method ST_Geometries(),

d) an overriding method ST_Geometries(ST_Geometry ARRAY),
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e) afunction ST_MPointFromText(CHARACTER LARGE OBJECT),
f) afunction ST_MPointFromText(CHARACTER LARGE OBJECT, INTEGER),
g) afunction ST_MPointFromWKB(BINARY LARGE OBJECT),
h) a function ST_MPointFromWKB(BINARY LARGE OBJECT, INTEGER).
2) The dimension of an ST_MultiPoint value is O (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 notwo ST_Point values in the ST_MultiPoint value are equal, then the ST_MultiPoint‘value is
simple.

) The boundary of an ST_MultiPoint value is the empty set.

17 An ST_MultiPoint value is well formed only if all of ST_Point values in ST{PrivateGeometries attr[bute
are well formed.

Geometry Collection Types 217


https://standardsiso.com/api/?name=c3d592c1f726f30bed4d61477146c251

ISO/IEC 13249-3:1999 (E) a ISO/IEC

9.2.2 ST_MultiPoint Methods
Purpose
Return a specified ST_MultiPoint value.
Definition
CREATE METHOD ST _Mul ti Poi nt
(apoi ntarray ST Poi nt ARRAY[ ST MaxGeonetryvArrayvEl enents])
RETURNS ST_Mul ti Poi nt

FOR ST_Mul ti Poi nt
RETURN SELF. ST _SRI D(0). ST _Geonetri es(apoi ntarray)

CREATE METHOD ST_Mul ti Poi nt

(apoi ntarray ST_Point ARRAY[ ST_MaxGeonet ryArrayEl enent s],
asrid | NTEGER)

RETURNS ST_Mul ti Poi nt

FOR ST_Mul ti Poi nt

RETURN SELF. ST_SRI D(asrid).ST_Ceonetri es(apointarray)

Defipitional Rules

1) $T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Des¢ription
1) The method ST_MultiPoint(ST_Point ARRAY) takes the following input parameters:
@) an ST_Point ARRAY value apointarray.

2) The null-call type preserving method ST _MultiPoint(ST_Point ARRAY) returns an ST_MultiPoint
alue with:

@) The spatial reference system.identifier set to 0 (zero).

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to apointarray.

3) The method ST_MultiPoint(ST_Point ARRAY, INTEGER) takes the following input parameters:
@) an ST_PointtARRAY value apointarray,
b) an INTEGER value asrid.

4) The'null-call type preserving method ST_MultiPoint(ST_Point ARRAY, INTEGER) returns an
S T_MultiPoint value with:

a) The spatial reference system identifier set to asrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to apointarray.
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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_Geonetri es()
RETURNS ST Poi nt ARRAY[ ST MaxGeonetryArrayEl ement s]
FOR ST_Mul ti Poi nt

RETURN CAST( SELF. ST_Pri vat eGeonetri es AS
ST _Poi nt ARRAY[ ST_MaxGeonetryArrayEl enent s])

CREATE METHOD ST_Geonetri es
(ageonetryarray ST_Geonetry ARRAY[ ST_MaxGeormetryArrayEl ement's])
RETURNS ST_Mul ti Poi nt
FOR ST_Mul ti Poi nt
BEA N
DECLARE apoi ntarray ST_Poi nt
ARRAY[ ST_MaxCGeonet r yArr ayEl enent s] ;

-- Cast ageonetryarray to an ST_Poi nt ARRAY.
SET apoi ntarray = CAST(ageonetryarray AS
ST_Poi nt ARRAY[ ST_MaxGeonet r yArr ayEl ement s] ) ;
-- If SELF is the null value, then return the null val ue.
-- Otherwise, return an ST_Milti Poinit val ue contai ni ng
-- apointarray.

RETURN
CASE
WHEN SELF |'S NULL THEN
NULL
ELSE
(SELF AS ST.Ceontol | ection).
ST_Ceonetri es(apoi ntarray)
END
END

Definitional Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array pf
ST_Geometryvalles.

Pescription

1) Theumethod ST_Geometries() has no input parameters.

DA

)-The null-call method ST_Geometries() returns the value of the ST_PrivateGeometries attribute ag an

CT Dot ARDAV
AL 1 B 19 e VRN I v an w B

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.

ii) Otherwise, return an ST_MultiPoint value with:

1) The dimension set to 0 (zero).

2) Using the method ST_Geometries(ST_Geometry ARRAY) for type ST_GeomCollection,
the ST_PrivateGeometries attribute set to APOINTARRAY.
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9.2.4 ST_MPointFromText Functions
Purpose

Return a specified ST_MultiPoint value.
Definition

CREATE FUNCTI ON ST_MPoi nt Fr onText
(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))
RETURNS ST_Mul ti Poi nt
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_Geonfr onText (awkt) AS ST _Mil ti Point)

CREATE FUNCTI ON ST_MPoi nt Fr onirext
(awkt CHARACTER LARGE OBJECT( ST_MaxGeonet r yAsText )
asrid | NTEGER)
RETURNS ST_Mul ti Poi nt
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_Geonfr onTText (awkt, asrid) AS ST _Mil ti Poi nt)

Definitional Rules

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

Pescription

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

a) a CHARACTERLARGE OBJECT value awkt.

DO
~

For the null-calFfunction ST_MPointFromText(CHARACTER LARGE OBJECT):

a) Thesparameter awkt is the well-known text representation of an ST_MultiPoint value and it myist
be producible in the BNF for <multipoint text representation>.

) ¥ Return an ST_MultiPoint value represented by awkt with the spatial reference system identifi¢r
set to O (zero).

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

a) a CHARACTER LARGE OBJECT value awkt,

b) an INTEGER value asrid.
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4) For the null-call function ST_MPointFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MultiPoint value and it must
be producible in the BNF for <multipoint text representation>.

b) Return an ST_MultiPoint value represented by awkt with the spatial reference system identifier
set to asrid.

222


https://standardsiso.com/api/?name=c3d592c1f726f30bed4d61477146c251

a ISO/IEC ISO/IEC 13249-3:1999 (E)

9.25 ST_MPointFromWKB Functions
Purpose

Return a specified ST_MultiPoint value.
Definition

CREATE FUNCTI ON ST_MPoi nt Fr om\KB
(awkb Bl NARY LARGE OBJECT( ST MaxGeonetryAsBi nary))
RETURNS ST_Mul ti Poi nt
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonFr omAKB( awkb) AS ST Ml ti Poi nt)

CREATE FUNCTI ON ST_MPoi nt Fr om\\KB
(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)
RETURNS ST_Mul ti Poi nt
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr om\KB( awkb, asri'd) AS ST _Mul ti Poi nt)

Definitional Rules

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

Pescription

1) The function ST_MPointFromWKB(BINARY LARGE OBJECT) takes the following input parametsg

=

S.

a) aBINARY LARGE QOBJECT value awkb.

DO
~

For the null-call function ST_MPointFromWKB(BINARY LARGE OBJECT):

a) The patameter awkb is the well-known binary representation of an ST_MultiPoint value and it
must-be producible in the BNF for <multipoint binary representation>.

b). “Return an ST_MultiPoint value represented by awkb with the spatial reference system identifier
set to O (zero).

3) Theiunction ST_MPoIntFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:

a) aBINARY LARGE OBJECT value awkb,

b) an INTEGER value asrid.
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4) For the null-call function ST_MPointFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiPoint value and it
must be producible in the BNF for <multipoint binary representation>.

b) Return an ST_MultiPoint value represented by awkb with the spatial reference system identifier
set to asrid.
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9.3 ST_MultiCurve Type and Routines
9.3.1 ST_MultiCurve Type

Purpose

ISO/IEC 13249-3:1999 (E)

The ST_MultiCurve type is a 1-dimensional geometry and represents a collection of ST_Curve.

Definition

CREATE TYPE ST MultiCurve

UNDER ST_GeonCol | ecti on
| NSTANTI ABLE
NOT FI NAL

METHOD ST _Mul ti Curve
(acurvearray ST _Curve
ARRAY[ ST_MaxCGeornet r yAr r ayEl ement s])
RETURNS ST_Mul ti Curve
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST _Mul ti Curve
(acurvearray ST _Curve
ARRAY[ ST_MaxCGeonet r yArr ayEl enents] ,
asrid | NTEGER)
RETURNS ST_Mul ti Curve
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULLs(LNPUT,

METHOD ST I sd osed()
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI SFI'C
CONTAI NS.-SQX
RETURNS-NULL ON NULL | NPUT,

METHOD-ST_Lengt h()
RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

OVERRI DI NG METHOD ST_Ceonetri es()

RETURNS ST_Curve ARRAY[ ST_MaxGeonetryArrayEl enent s],

OVERRI DI NG METHOD ST_Geonetri es
(ageonetryarray ST _Geonetry
ARRAY[ ST_MaxCeonet r yArrayEl enent s])
RETURNS ST_Mul ti Curve
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Definitional Rules

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

Description
1) The ST_MultiCurve type provides for public use:

a) amethod ST_MultiCurve(ST_Curve ARRAY),

II)) a method ST_MultiCurve(ST_Curve ARRAY, INTEGER),
) amethod ST_IsClosed(),

¢g) a method ST_Length(),

@) an overriding method ST_Geometries(),

f) an overriding method ST_Geometries(ST_Geometry ARRAY),

) afunction ST_MCurveFromText(CHARACTER LARGE OBJECT),
I) a function ST_MCurveFromText(CHARACTER LARGE OBJECT) INTEGER),
i) afunction ST_MCurveFromWKB(BINARY LARGE OBJECT),
I afunction ST_MCurveFromWKB(BINARY LARGE OBJECT, INTEGER).
2) The dimension of an ST_MultiCurve value is 1 (one).
3) The elements of an ST_MultiCurve value are ST~ Curve values.

4) If all of the elements in the ST_PrivateGeometries attribute are simple and any two elements only
$patially intersect at the boundaries of ©oth elements, then an ST_MultiCurve is simple.

5) The boundary of an ST_MultiCurve value is obtained by applying the mod 2 union rule: an ST_Point
alue is in the boundary of an*ST_MultiCurve if it is in the boundaries of an odd number of elements
of the ST_MultiCurve.

6) An ST_MultiCurve value“s closed if all of its elements are closed. The boundary of a closed
5T_MultiCurve is the.empty set.

7) An ST_MultiGurve value is defined as topologically closed.

8) An ST_MultiCurve value is well formed only if all of the ST_Curve values in the
BT _PrivateGeometries attribute are well formed.

226


https://standardsiso.com/api/?name=c3d592c1f726f30bed4d61477146c251

a ISO/IEC

9.3.2 ST_MultiCurve Methods

Return a specified ST_MultiCurve value.

Definition

CREATE METHOD ST_Mul ti Curve
(acurvearray ST_Curve ARRAY[ ST _MaxGeonetryArrayEl ements])
RETURNS ST_Mul ti Curve
FOR ST Multi Curve

I

[

DA

L

)

)

efinitional Rules

Description

value with:

RETURN SELF. ST _SRI D(0). ST _Geonetri es(acurvearray)
CREATE METHOD ST_Mul ti Curve
(acurvearray ST_Curve ARRAY[ ST_MaxGeonetryArrayEl enent s],
asrid | NTEGER)
RETURNS ST_Mul ti Curve

FOR ST _Mul ti Curve
RETURN SELF. ST_SRI D(asri d). ST _Geonetri es(acurvearray)

ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array pf
ST_Geometry values.

The method ST_MultiCurve(ST_Curve ARRAY) takes. the following input parameters:
a) an ST_Curve ARRAY value acurvearray.

The null-call type preserving method ST_MultiCurve(ST_Curve ARRAY) returns an ST_MultiCurje

a) The spatial reference system identification set to O (zero).

b) Using the method ST_Geometries(ST_Geometry ARRAY), the attribute ST _PrivateGeometrig¢s
set to acurvearray.

The method ST_MultiCurve(ST_Curve ARRAY, INTEGER) takes the following input parameters:
a) an ST_Curve’/ARRAY value acurvearray,
b) an INTEGER value asrid.

The null*call type preserving method ST_MultiCurve(ST_Curve ARRAY, INTEGER) returns an
ST_MultiCurve value with:

a) The spatial reference system identification set to asrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the attribute ST_PrivateGeometries
set to acurvearray.
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9.3.3 ST_IsClosed Method

Purpose

Tests if an ST_MultiCurve value is closed.
Definition

CREATE METHOD ST_I sC osed()
RETURNS | NTEGER

a ISO/IEC

FOR ST _Mul ti Curve

-- See Description

Des¢ription
1) The method ST_lIsClosed() has no input parameters.
2) The null-call method ST_IsClosed() returns:

Case:

b) Otherwise, 0 (zero).

@) Ifthe ST_MultiCurve value is closed, then 1 (one).
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9.34 ST_Length Method

Purpose

Return the length measurement of an ST_MultiCurve value.
Definition

CREATE METHOD ST _Lengt h()
RETURNS DOUBLE PRECI SI ON
FOR ST _Mul ti Curve
BEG N
DECLARE | engt h DOUBLE PRECI SI ON;
DECLARE count er | NTEGER;

SET length = 0.0;

SET counter = 1;

VWHI LE counter <= SELF. ST _NumCGeoretri es DO
SET length = length + SELF. ST _GeonetryN(count er).! ST _Lengt h;
SET counter = counter + 1;

END VHI LE;

RETURN | engt h;

END

Description

1) The method ST_Length() has no input parameters.

11

4) The null-call method ST_Length() returns the suniof the ST_Length values of each element in th
ST_PrivateGeometries attribute of SELF.

Geometry Collection Types 229


https://standardsiso.com/api/?name=c3d592c1f726f30bed4d61477146c251

ISO/IEC 13249-3:1999 (E) a ISO/IEC

9.35 ST_Geometries Methods

Purpose

Obs

Defi

Defi

1)

Des
1)

2)

3)

230

erve and mutate the ST_PrivateGeometries attribute of an ST_MultiCurve value.
nition

CREATE METHOD ST _Geonetri es()

RETURNS ST Curve ARRAY[ ST MaxGeonetryArrayEl enent s]

FOR ST _Mul ti Curve

RETURN CAST( SELF. ST PrivateCGeonetries AS ST Curve
ARRAY[ ST_MaxCeonet r yArrayEl enent s])

CREATE METHOD ST_Geonetri es
(ageonmetryarray ST _Geonetry ARRAY[ ST_MaxGeonet r yArrayEl enents))
RETURNS ST_Mul ti Curve
FOR ST _Mul ti Curve
BEA N
DECLARE acurvearray ST_Curve
ARRAY[ ST_MaxCGeonet r yArr ayEl enent s] ;

-- Cast ageonetryarray to an ST_Curve ARRAY
SET acurvearray = CAST(ageonetryarray AS
ST_Curve ARRAY[ ST_MaxGeonetryArrayEl efrents]);
-- If SELF is the null value, then return the null value. O herw se,
-- return an ST_Milti Curve val ue cont<aini ng acurvearray.
RETURN
CASE
WHEN SELF |'S NULL THEN
NULL
ELSE
(SELF AS ST _CeonfZol | ection).
ST _Ceonetries(facurvearray)
END
END

nitional Rules

BT _MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values;

Cription
The methed 'ST_Geometries() has no input parameters.

Thenull=call method ST_Geometries() returns the value of the ST_PrivateGeometries attribute as an
ET_Curve ARRAY.

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 ACURVEARRAY be the result of casting ageometryarray to an ST_Curve ARRAY value
(implicitly using ST_ToCurveAry(ST_Geometry ARRAY)).

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

ii) Otherwise, return an ST_MultiCurve value with:

1) The dimension setto 1 (one).

2) Using the method ST_Geometries(ST_Geometry ARRAY) for type ST_GeomCollectipn,
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

Defi

1

Des

1)

2)

CREATE FUNCTI ON ST_MCur veFr onirext

(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))

Q)

Q)

T)

CREATE FUNCTI ON ST_MCur veFr onlext

nitional Rules

5T_MaxGeometryAsText is the implementation:defined maximum cardinality of the CHARACTER
| ARGE OBJECT used for the well-known.text representation of an ST_Geometry value.

Cription

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

For the null-call function ST_MCurveFromText(CHARACTER LARGE OBJECT):

RETURNS ST_Mul ti Curve

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geonfr onText (awkt) AS ST _Milti Curve)

(awkt CHARACTER LARGE OBJECT( ST_MaxCGeonetryAsText),
asrid | NTEGER)
RETURNS ST_Mul ti Curve
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_Geonfr onText (awkt, asrid) AS ST _Milti Curve)

a CHARACTER LARGE OBJECT value awkt.

The parameter awkt is the well-known text representation of an ST_MultiCurve value and it must
be producible in the BNF for <multicurve text representation>.

Return an ST_MultiCurve value represented by awkt with the spatial reference system identifier
set to O (zero).

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

232

a)

b)

a CHARACTER LARGE OBJECT value awkt,

an INTEGER value asrid.
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4) For the null-call function ST_MCurveFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MultiCurve value and it must
be producible in the BNF for <multicurve text representation>.

b) Return an ST_MultiCurve value represented by awkt with the spatial reference system identifier
set to asrid.
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9.3.7

ST_MCurveFromWKB Functions

Purpose

Return a specified ST_MultiCurve value.

Definition

Defi

1

Des

1)

2)

3)

234

CREATE FUNCTI ON ST_MCur veFr om\\KB

(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBi nary))

Q)

Q)

Ib)

CREATE FUNCTI ON ST_MCur veFr om\KB

nitional Rules

5T _MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
L ARGE OBJECT used for the well-known.finary representation of an ST_Geometry value.

Cription

The function ST_MCurveFromWKB(BINARY LARGE OBJECT) takes the following input parameters

~or the null-call function ST_MCurveFromWKB(BINARY LARGE OBJECT):

RETURNS ST_Mul ti Curve

LANGUACE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geontr omAKB( awkb) AS ST_Mul ti Curve)

(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)
RETURNS ST_Mul ti Curve
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr om\KB( awkb, asri d)”AS ST Ml ti Curve)

a BINARY LARGE OBJECT value awkb.

The parameter awkb is the well-known binary representation of an ST_MultiCurve value and it
must begproducible in the BNF for <multicurve binary representation>.

Return an ST_MultiCurve value represented by awkb with the spatial reference system identifier
set'to O (zero).

he tunction ST_MCurveFromWKB(BINARY LARGE OBJECT, INTEGER) takes the 1ollowing input

parameters:

a)

b)

a BINARY LARGE OBJECT value awkb,

an INTEGER value asrid.
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4) 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 and it
must be producible in the BNF for <multicurve binary representation>.

b) Return an ST_MultiCurve value represented by awkb with the spatial reference system identifier
set to asrid.
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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 ST_Mul ti LineString
UNDER ST_Mul ti Curve

| NSTANTI ABLE

NOT FI NAL

METHOD ST_Mul tiLineString
(alinestringarray ST_LineString
ARRAY[ ST_MaxCGeoret r yAr r ayEl ement s] )
RETURNS ST _Mul ti LineString
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST_Mul tiLineString
(alinestringarray ST_LineString
ARRAY[ ST_MaxCGeornet r yArr ayEl enent s},
asrid | NTEGER)
RETURNS ST_Mul ti LineString
SELF AS RESULT
LANGUACE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL_J\NPUT,

OVERRI DI NG METHOD STy CGeornretri es()
RETURNS ST_Li neSEri ng ARRAY[ ST_MaxCGeonetryArrayEl ement s],

OVERRI DI NG METHOD”ST_Ceonetri es
(ageonetryarray ST CGeonetry
ARRAY{'ST_ MaxCeonetryArrayEl ement s])
RETURNS\ST_Mul ti Li neStri ng

Defipitional Rules

1) $T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T-_Geometry values.

Description
1) The ST_MultiLineString type provides for public use:
a) amethod ST_MultiLineString(ST_LineString ARRAY),
b) a method ST_MultiLineString(ST_LineString ARRAY, INTEGER),

c) an overriding method ST_Geometries(),
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d) an overriding method ST_Geometries(ST_Geometry ARRAY),

e) afunction ST_MLineFromText(CHARACTER LARGE OBJECT),

f) afunction ST_MLineFromText(CHARACTER LARGE OBJECT, INTEGER),
g) afunction ST_MLineFromWKB(BINARY LARGE OBJECT),

h) a function ST_MLineFromWKB(BINARY LARGE OBJECT, INTEGER).

) The elements of the ST_PrivateGeometries attribute are restricted to ST _LineString values

3) An ST_MultiLineString value is well formed only if all of ST_LineString values in
ST_PrivateGeometries attribute are well formed.
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9.4.2 ST_MultiLineString Methods
Purpose
Return a specified ST_MultiLineString value.
Definition
CREATE METHOD ST _MultiLineString
(alinestringarray ST LineString ARRAY[ ST MaxGeonetryArrayEl enents])
RETURNS ST_Mul ti Li neString

FOR ST_Mul tiLineString
RETURN SELF. ST_SRI D(0) . ST_CGeonetri es(al i nestringarray)

CREATE METHOD ST_Mul ti LineString

(alinestringarray ST_LineString ARRAY[ ST_MaxGeonet ryArrayEl enent s],
asrid | NTEGER)

RETURNS ST_Mul ti Li neString

FOR ST_Mul tiLineString

RETURN SELF. ST_SRI D(asrid).ST_Ceonetri es(alinestringanray)

Defipitional Rules

1) $T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Des¢ription
1) The method ST_MultiLineString(ST_LineString ARRAY) takes the following input parameters:
@) an ST_LineString ARRAY value alinestringaftray.

2) The null-call type preserving method ST_MultiLineString(ST_LineString ARRAY) returns an
5T_MultiLineString value with:

@) The spatial reference system.identifier set to 0 (zero).

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to alinestringarrays

3) The method ST_MultiLineString(ST_LineString ARRAY, INTEGER) takes the following input
parameters:

&) an ST_LineString ARRAY value alinestringarray,

b) anINTEGER value asrid.

4) The)null-call type preserving method ST MultiLineString(ST_LineString ARRAY, INTEGER) returns
an ST_MultiLineString value with:

a) The spatial reference system identifier set to asrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to alinestringarray.
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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 _Geonetri es()
RETURNS ST LineString ARRAY[ ST MaxGeonetryArrayEl enent s]

9 (E)

FOR ST_Mul tiLineString
RETURN CAST( SELF. ST_Pri vat eGeonetri es AS
ST_LineString ARRAY[ ST_MaxCeonet ryArrayEl enents])

CREATE METHOD ST_Geonetri es
(ageonetryarray ST_Geonetry ARRAY[ ST_MaxGeormetryArrayEl ement's])
RETURNS ST_Mul ti LineString
FOR ST_Mul tiLineString
BEA N
DECLARE al i nestringarray ST _LineString
ARRAY[ ST_MaxCGeonet r yArr ayEl enent s] ;

-- Cast ageonetryarray to an ST _LineStri nghARRAY
SET alinestringarray = CAST(ageonetryarday AS
ST_LineString ARRAY[ ST_MaxGeonetryAryayEl ements]);
-- If SELF is the null value, then return the null value. Oherw g
-- return an ST_MiltiLineString valkue containing alinestringarray,
RETURN
CASE
WHEN SELF |'S NULL THEN
NULL
ELSE
(SELF AS ST _Multi Curve).
ST _Ceonetries(alinestringarray)
END
END

Definitional Rules

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

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

) TFhemnull-call method ST_Geometries() returns the value of the ST_PrivateGeometries attribute ag
ST_LineString ARRAY.

DA

an

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 ALINESTRINGARRAY be the result of casting ageometryarray to an ST_LineString ARRAY
value (implicitly using ST_ToLineStringAry(ST_Geometry ARRAY)).

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 setto 1 (one).

2) Using the method ST_Geometries(ST_Geometry ARRAY) for type ST_MultiCurvéy 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 FUNCTI ON ST_M.i neFr omText
(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))
RETURNS ST_Mul ti Li neString
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_Geonfr onText (awkt) AS ST _Mil ti Li neStri ngd)

CREATE FUNCTI ON ST_M.i neFr onText
(awkt CHARACTER LARGE OBJECT( ST_MaxGeonet r yAsText )
asrid | NTEGER)
RETURNS ST_Mul ti LineString
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_Geonfr onTText (awkt, asrid) AS ST _MiltiLineString)

Definitional Rules

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

Pescription

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

a) a CHARACTERLARGE OBJECT value awkt.

DO
~

For the null-calFfunction ST_MLineFromText(CHARACTER LARGE OBJECT):

a) Theparameter awkt is the well-known text representation of an ST_MultiLineString value and it

must'be producible in the BNF for <multilinestring text representation>.

) ¥ Return an ST_MultiLineString 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) an INTEGER value asrid.
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4) For the null-call function ST_MLineFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MultiLineString value and it
must be producible in the BNF for <multilinestring text representation>.

b) Return an ST_MultiLineString value represented by awkt with the spatial reference system
identifier set to asrid.
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9.

4.5 ST_MLineFromWKB Functions

Purpose

Return a specified ST_MultiLineString value.

Definition

CREATE FUNCTI ON ST_M.i neFr om\KB
(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBi nary))

I

DO

Definitional Rules

RETURNS ST_Mul ti Li neString

LANGUACE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geonfr omAKB( awkb) AS ST_Mul ti Li neString)

CREATE FUNCTI ON ST_M.i neFr om/AKB
(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)
RETURNS ST_Mul ti LineString
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr omAKB( awkb, asrid) AS ST _MiltiLineString)

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

escription

) The function ST_MLineFromWKB(BINARY LARGE OBJECT) takes the following input parametefs:
a) aBINARY LARGE QOBJECT value awkb.

) For the null-call function ST_MLineFromWKB(BINARY LARGE OBJECT):

a) The patameter awkb is the well-known binary representation of an ST_MultiLineString value and
it mustibe producible in the BNF for <multilinestring binary representation>.

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

) Ihetunctuion S1_MLIneFromWKB(BINARY LARGE OBJECT, INTEGER) takes the tollowing inpu
parameters:

a) aBINARY LARGE OBJECT value awkb,

b) an INTEGER value asrid.
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4) For the null-call function ST_MLineFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiLineString value and
it must be producible in the BNF for <multilinestring binary representation>.

b) Return an ST_MultiLineString value represented by awkb with the spatial reference system
identifier set to asrid.
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9.5 ST_MultiSurface Type and Routines

9.5.1 ST_MultiSurface Type

Purpose

ISO/IEC 13249-3:1999 (E)

The ST_MultiSurface type is a 2-dimensional geometry and represents a collection of ST_Surface values.

Definition

CREATE TYPE ST MultiSurface

UNDER ST_GeonCol | ecti on
| NSTANTI ABLE
NOT FI NAL

METHOD ST _Mul ti Surface

(asurfacearray ST _Surface
ARRAY[ ST_MaxCGeoret r yAr r ayEl ement s] )
RETURNS ST _Mul ti Surface
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT,

METHOD ST _Mul ti Surface

(asurfacearray ST _Surface
ARRAY[ ST_MaxCGeonet r yArr ayEl enents],
asrid | NTEGER)
RETURNS ST _Mul ti Surface
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULLsLNPUT,

METHOD ST_Area()

RETURNS DOUBLE. PRECI SI ON
LANGUAGE SQL

DETERM NI SFI'C

CONTAI NS,-SQY

RETURNS: NULL ON NULL | NPUT,

METHOD ST _Peri meter ()

RETURNS DOUBLE PRECI SI ON
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST _Cent roi d()

RETURNS ST_Poi nt
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,
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METHOD ST_Poi nt OnSur f ace()
RETURNS ST_Poi nt
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

OVERRI DI NG METHOD ST_Ceonetri es()
RETURNS ST_Surface ARRAY[ ST_MaxGeonetryArrayEl enent s],

OVERRI DI NG METHOD ST_GCeonetri es

a ISO/IEC

(ageometryarray ST_Geometry
ARRAY[ ST_MaxCeonet r yArrayEl enent s])
RETURNS ST _Mul ti Surface

Defipitional Rules

1) $T_MaxGeometryArrayElements is the implementation-defined maximum cardinality-of’an array of

5T _Geometry values.

Des¢ription

1) The ST_MultiSurface type provides for public use:

a) amethod ST_MultiSurface(ST_Surface ARRAY),

b) a method ST_MultiSurface(ST_Surface ARRAY, INTEGER),
) amethod ST_Area(),

¢) a method ST_Perimeter(),

¢) a method ST_Centroid(),

) amethod ST_PointOnSurface(),

) an overriding method ST_Geometries(),
I) an overriding method ST \Geometries(ST_Geometry ARRAY),
i) afunction ST_MSudrfaceFromTxt(CHARACTER LARGE OBJECT),
) afunction ST -MSurfaceFromTxt(CHARACTER LARGE OBJECT, INTEGER),
) afunction.ST_MSurfaceFromWKB(BINARY LARGE OBJECT),

) afunction ST_MSurfaceFromWKB(BINARY LARGE OBJECT, INTEGER).

2) Thexdimension of an ST_MultiSurface value is 2.

3) The interiors of any two ST_Surface values in an ST_MultiSurface shall not spatially intersect. The
boundaries of any two elements in the ST_MultiSurface shall, at most, intersect at a finite number of

points.

4) An ST_MultiSurface value is well formed only if all of the ST_Surface values in the
ST_PrivateGeometries attribute are well formed.
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9.5.2 ST_MultiSurface Methods

Return a specified ST_MultiSurface value.

Definition

CREATE METHOD ST_Mul ti Surface
(asurfacearray ST _Surface ARRAY[ ST_MaxCeonetryArrayEl ement s])
RETURNS ST _Mul ti Surface
FOR ST Multi Surface

9 (E)

I

[

]

DA

L

RETURN SELF. ST _SRID(0). ST _Geonetri es(asurfacearray)

CREATE METHOD ST_Mul ti Surface
(asurfacearray ST _Surface ARRAY[ ST_MaxCeonetryArrayEl enents],
asrid | NTEGER)
RETURNS ST _Mul ti Surface
FOR ST _Multi Surface
RETURN SELF. ST_SRI D(asri d). ST_Geonetri es(asurfacearray)

efinitional Rules

)

)

ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array
ST_Geometry values.

Description

The method ST_MultiSurface(ST_Surface ARRAY) takes the following input parameters:
a) an ST_Surface ARRAY value asurfacearray.

The null-call type preserving method ST_MultiSurface(ST_Surface ARRAY) returns an
ST_MultiSurface value with:

a) The spatial reference system identification set to O (zero),

b) Using the method ST_Geometries(ST_Geometry ARRAY), the attribute ST _PrivateGeometri
set to asurfacearray.

The method ST_MultiSurface(ST_Surface ARRAY, INTEGER) takes the following input paramete
a) an ST_Surface’ ARRAY value asurfacearray,
b) an INTEGER value asrid.

The null*call type preserving method ST_MultiSurface(ST_Surface ARRAY, INTEGER) returns a
ST_MultiSurface value with:

ES

=

S

a) The spatial reference system identification set to asrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the attribute ST_PrivateGeometries

set to asurfacearray.
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9.5.3 ST_Area Method

Purpose

Return the area measurement of an ST_MultiSurface value.
Definition

CREATE METHOD ST _Area()

RETURNS DOUBLE PRECI SI ON

FOR ST _Multi Surface

BEG N
DECLARE area DOUBLE PRECI S| ON;
DECLARE count er | NTEGER;

SET area = 0.0;

SET counter = 1;

VWHI LE counter <= SELF. ST _NumCGeoretri es DO
SET area = area + SELF. ST _GeornetryN(counter). ST _Area;
SET counter = counter + 1;

END WHI LE;

RETURN ar ea;

END

Des¢ription
1) The method ST_Area() has no input parameters.

2) The null-call method ST_Area() returns the sum of thesST_Area values of the elements in the
5T _PrivateGeometries attribute of SELF.
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9.54 ST_Perimeter Method

Purpose

Return the length measurement of the boundary of an ST_MultiSurface value.

Definition

I

]

CREATE METHOD ST _Perimeter ()
RETURNS DOUBLE PRECI SI ON

ISO/IEC 13249-3:1999 (E)

FOR ST _Multi Surface

BEG N
DECLARE peri neter DOUBLE PRECI SI ON,;
DECLARE counter | NTECER;

SET perineter = 0.0;
SET counter = 1;
VWHI LE counter <= SELF. ST _NumCGeoretri es DO
SET perimeter = perineter +
SELF. ST _CGeonetryN(counter). ST _Peri neter;
SET counter = counter + 1;
END WHI LE;
RETURN peri nmeter;
END

escription

) The method ST_Perimeter() has no input parameters:

) The null-call method ST_Perimeter() returns the Sum of the ST_Perimeter value of the elements in

the ST_PrivateGeometries attribute of SELF:
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955 ST_Centroid Method

Purpose

Return the mathematical centroid of the ST_MultiSurface value.
Definition

CREATE METHCD ST_Centroi d()
RETURNS ST Poi nt
FOR ST _Multi Surface

-- See Description

Des¢ription
1) The method ST_Centroid() has no input parameters.
2) The null-call method ST_Centroid() returns the mathematical centroid of the\ST_MultiSurface value.

The result is not guaranteed to spatially intersect an ST_Surface value jn the ST_PrivateGeometries
attribute of an ST_MultiSurface value.
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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 Poi nt OnSur face()
RETURNS ST_Poi nt
FOR ST _Mul ti Surface

-- See Description

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

3) The null-call method ST_PointOnSurface() returns an ST_Point value'guaranteed to spatially
intersect an element in the collection of the ST_MultiSurface valug.
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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_Geonetri es()
RETURNS ST Surface ARRAY[ ST MaxGeonetrVvArrayEl enents]

FOR ST _Multi Surface
RETURN CAST( SELF. ST_Pri vat eGeonetri es AS

CREATE METHOD ST_Ceonetri es

(ageonmetryarray ST _Geonetry ARRAY[ ST_MaxGeonet r yArrayEl enents))
RETURNS ST _Mul ti Surface

FOR ST _Multi Surface

BEG N

ST _Surface ARRAY[ ST _MaxGeonetryArrayEl enent s])

DECLARE acount er | NTEGER;
DECLARE bcount er | NTEGER;
DECLARE asurfacearray ST _Surface ARRAY[ ST_MaxGeonetryArrayEl enent s];

-- Cast ageonetryarray to an ST _Surface ARRAY
SET asurfacearray = CAST(ageonetryarray AS
ST_Surface ARRAY[ ST_MaxGeonet ryArrayEl ements]);
-- If any two surfaces intersect wthythe di mension of the result
-- greater than 1, then raise an exception.
SET acounter = 1,
VWHI LE acounter <= CARDI NALI TY(asurfacearray)-1 DO
SET bcounter = acounter+1;
WHI LE bcount er <= CARDI NALITY(asurfacearray) DO
| F asurfacearray[acaunter]. ST _Intersection(
asurfacearray[bcounter]). ST _Di nension > 0 THEN
S| GNAL SQLSTATE ' 2FF02'
SET MESSAGE TEXT 'invalid paraneter’;

ENDI F;
SET bcounter = bcounter + 1;
END WHI LE;
SET acounter = acounter + 1;
END WHI LE;

-- |If SELE“is the null value, then return the null value. O herw se,
-- retufn an ST_Milti Surface val ue containing asurfacearray.
RETURN

CASE
WHEN SELF |'S NULL THEN
NULL
ELSE
(SELF AS ST Geontol | ection).
ST _Geonetries(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) The null-call method ST_Geometries() returns the value of the ST_PrivateGeometries attribute as an
ST_Surface ARRAY.

3) The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:

a) an ST_Geometry ARRAY value ageometryarray.

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 value
(implicitly using ST_ToSurfaceAry(ST_Geometry ARRAY)).

b) Case:

i) If any two elements of ASURFACEARRAY intersect with more than a finite number of pojnts,
then an exception condition is raised: SQL/MM Spatial exception > 'invalid parameter.

ii) If SELF is the null value, then return the null value.
iii) Otherwise, return an ST_MultiSurface value with:
1) The dimension set to 2.

2) Using the method ST_Geometries(ST ¢cGeometry ARRAY) for type ST_GeomCollectipn,
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

Defi

1

Des

1)

2)

CREATE FUNCTI ON ST_Msur f aceFr onirxt

(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))

Q)

Q)

T)

CREATE FUNCTI ON ST_Msur f aceFr onirxt

nitional Rules

5T_MaxGeometryAsText is the implementation:defined maximum cardinality of the CHARACTER
| ARGE OBJECT used for the well-known.text representation of an ST_Geometry value.

Cription

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

For the null-call function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT):

RETURNS ST _Mul ti Surface

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfronText (awkt) AS ST _Mil ti Surface)

(awkt CHARACTER LARGE OBJECT( ST_MaxCGeonetryAsText),
asrid | NTEGER)
RETURNS ST _Mul ti Surface
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_Geonfr onTText (awkt, asrid) AS ST _Milti Surface)

a CHARACTER LARGE OBJECT value awkt.

The parameter awkt is the well-known text representation of an ST_MultiSurface value and it
must e producible in the BNF for <multisurface text representation>.

Return an ST_MultiSurface value represented by awkt with the spatial reference system identifie
set to O (zero).

3) The function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT, INTEGER) takes the following
input parameters:
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4) For the null-call function ST_MSurfaceFromTxt(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MultiSurface value and it
must be producible in the BNF for <multisurface text representation>.

b) Return an ST_MultiSurface value represented by awkt with the spatial reference system identifier
set to asrid.
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9.5.9

ST_MSurfaceFromWKB Functions

Purpose

Return a specified ST_MultiSurface value.

Definition

Defi

1

Des

1)

2)

CREATE FUNCTI ON ST_Msur f aceFr om\KB

(awkb BI NARY LARGE OBJECT( ST MaxGeonetryAsBi nary))

a ISO/IEC

Q)

Q)

T)

RETURNS ST _Mul ti Surface

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfFr omAKB( awkb) AS ST Ml ti Surface)

CREATE FUNCTI ON ST_Msur f aceFr om\KB

(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)

RETURNS ST _Mul ti Surface

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfFr om\KB( awkb, asri d)”AS ST Ml ti Surface)
nitional Rules

5T _MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
L ARGE OBJECT used for the well-known.finary representation of an ST_Geometry value.

Cription

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

a BINARY LARGE/OBJECT value awkb.

~or the null-call function ST_MSurfaceFromWKB(BINARY LARGE OBJECT):

The parameter awkb is the well-known binary representation of an ST_MultiSurface value and it

must e producible in the BNF for <multisurface binary representation>.

Return an ST_MultiSurface value represented by awkb with the spatial reference system identifig

set to O (zero).

=

3) The function ST_MSurfaceFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input
parameters:
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4) For the null-call function ST_MSurfaceFromWKB(BINARY LARGE OBJECT, INTEGER):

a) The parameter awkb is the well-known binary representation of an ST_MultiSurface value and it
must be producible in the BNF for <multisurface binary representation>.

b) Return an ST_MultiSurface value represented by awkb with the spatial reference system identifier
set to asrid.
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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.

Definitiaon

a ISO/IEC

CREATE TYPE ST_Mul ti Pol ygon
UNDER ST_Mul ti Surface
NOT | NSTANTI ABLE

NOT FI NAL

METHOD ST_Mul ti Pol ygon
(apol ygonarray ST_Pol ygon

RETURNS ST_Mul ti Pol ygon
SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST_Mul ti Pol ygon
(apol ygonarray ST_Pol ygon

asrid | NTEGER
RETURNS ST_Mul ti Pol ygon
SELF AS RESULT
LANGUACE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL._PNPUT,

OVERRI DI NG METHOD ST _Ceonetri es
(ageonetryarray ST Geonetry

RETURNS” ST_Mul ti Pol ygon

Defipitional.lRules

1) $F_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of

ST ('.‘.nnmnfr\jl values

ARRAY[ ST_MaxCGeoret r yAr r ayEl ement s] )

ARRAY[ ST_MaxCGeonet r yArr ayEl enents],

OVERRI DI NG METHOD ,ST.*CGeonretri es()
RETURNS ST_Polygon ARRAY[ ST_MaxGeonet r yArrayEl enent s],

ARRAY['ST_MaxCeonet r yArrayEl ement s])

Description

1) The ST_MultiPolygon type provides for public use:
a) amethod ST_MultiPolygon(ST_Polygon ARRAY),

b) a method ST_MultiPolygon(ST_Polygon ARRAY, INTEGER),

c) an overriding method ST_Geometries(),
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d) an overriding method ST_Geometries(ST_Geometry ARRAY),

e) afunction ST_MPolyFromText(CHARACTER LARGE OBJECT),

f) afunction ST_MPolyFromText(CHARACTER LARGE OBJECT, INTEGER),
g) afunction ST_MPolyFromWKB(BINARY LARGE OBJECT),

h) a function ST_MPolyFromWKB(BINARY LARGE OBJECT, INTEGER),

i) afunction ST _BdMPolyFromText(CHARACTER LARGE OBJECT)

ISO/IEC 13249-3:1999 (E)

DO

LD

L0

[{a)

]

j) afunction ST_BdMPolyFromText(CHARACTER LARGE OBJECT, INTEGER),

k) a function ST_BdMPolyFromWKB(BINARY LARGE OBJECT),

[) afunction ST_BdMPolyFromWKB(BINARY LARGE OBJECT, INTEGER).

The elements of the ST_PrivateGeometries attribute are restricted to ST_Pelygon values.

The interiors of any two ST_Polygon values that are elements of the ST.\PrivateGeometries attrilg
shall not spatially intersect.

m1 ST_MultiPolygon, " p;, pjT m.ST_Geometries, i ! |, Interior(p;) C Interior(p;) = A&

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 peints.

m1 ST_MultiPolygon, " p;, pjT m.ST_Geometriés,
" ¢;1 Boundary(p), ¢;T Boundary(p) ¢i C.C={p1, ... px | piT ST_Point, LEi£k}

An ST_MultiPolygon value is defined as topologically closed.

An ST_MultiPolygon is a closed point _set.

An ST_MultiPolygon shall not have cut lines, spikes or punctures.
" m1 ST_MultiPolygonsm= Closure(Interior(m))

An ST_MultiPolygon-walue is simple.

The interior of@n*ST_MultiPolygon with more than one ST_Polygon value is not a connected poif

set. The number of connected components of the interior of an ST_MultiPolygon is equal to the
cardinality0f'the ST_PrivateGeometries attribute.

0) The<boundary of an ST_MultiPolygon is a set of linear rings corresponding to the boundaries of tf

ST/ Polygon values of the ST_PrivateGeometries. Each linear ring in the boundary of the

ute

—

ST_MultiPolygon is in the boundary of exactly one ST_Polygon in the ST_PrivateGeometries

dheilo ot = (H H +lo [ ol £ QT Dol H +lo QT Do talo et dheilo
[=140 0191V i v I_Vcly mnrical IIIIU mrurc UUUIIUaIy ur art QI_I_UI_YUUII mrarc QI_I_IIVO.LC\JCUIIICU 1ICO Allliy

in the boundary of the ST_MultiPolygon.

te is

11) An ST_MultiPolygon value is well formed only if all of ST_Polygon values in ST_PrivateGeometries

attribute are well formed.
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9.6.2 ST_MultiPolygon Methods
Purpose
Return a specified ST_MultiPolygon value.
Definition
CREATE METHOD ST_Mul ti Pol ygon
(apol ygonarray ST Pol ygon ARRAY[ ST MaxGeonetryArrayEl enents])
RETURNS ST _Mul ti Pol ygon

FOR ST_Mul ti Pol ygon
RETURN SELF. ST _SRI D(0). ST _Geonet ri es(apol ygonarr ay)

CREATE METHOD ST_Mul ti Pol ygon

(apol ygonarray ST_Pol ygon ARRAY[ ST_MaxCeonetryArrayEl enent s]gs
asrid | NTEGER)

RETURNS ST_Mul ti Pol ygon

FOR ST_Mul ti Pol ygon

RETURN SELF. ST_SRI D(asrid). ST_Geonetri es(apol ygonarr ay)

Defipitional Rules

1) $T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of
5T _Geometry values.

Des¢ription
1) The method ST_MultiPolygon(ST_Polygon ARRAY):takes the following input parameters:
@) an ST_Polygon value apolygonarray.

2) The null-call type preserving method ST_MultiPolygon(ST_Polygon ARRAY) returns an
5T _MultiPolygon value with:

@) The spatial reference system.identifier set to 0 (zero).

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to apolygonarray.

3) The method ST_MultiPolygon(ST_Polygon ARRAY, INTEGER) takes the following input parameters
@) an ST_Polygen ARRAY value apolygonarray,
b) an INTEGER value asrid.

4) The null-call type preserving method ST_MultiPolygon(ST_Polygon ARRAY, INTEGER) returns an
B T_MultiPolygon value with:

a) The spatial reference system identifier set to asrid.

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribute
set to apolygonarray.
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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_Geonetri es()
RETURNS ST Pol ygon ARRAY[ ST MaxGeonet ryArrayEl ement s]
FOR ST_Mul ti Pol ygon

RETURN CAST( SELF. ST_Pri vat eGeonetri es AS
ST _Pol ygon ARRAY[ ST_MaxGeonet r yArrayEl enent s])

CREATE METHOD ST _Geonetries
(ageonetryarray ST_Geonetry ARRAY[ ST_MaxGeormetryArrayEl ement's])
RETURNS ST_Mul ti Pol ygon
FOR ST_Mul ti Pol ygon
BEA N
DECLARE acount er | NTEGER;
DECLARE bcount er | NTEGER;
DECLARE apol ygonarray ST _Pol ygon ARRAY[ ST _MaxGeonet r yArrayEl enent s

—_

-- Cast ageonetryarray to an ST_Pol ygon/ ARRAY
SET apol ygonarray = CAST(ageonetryarray)AS
ST_Pol ygon ARRAY[ ST_MaxGeonet r yArr@ayEl ement s] ) ;
-- If any two polygons intersect wth the dinmension of the result
-- greater than 1, then raise an exception.
SET acounter = 1,
WHI LE acounter <= CARDI NALI TY(apol ygonarray)-1 DO
SET bcounter = acounter #1;
WHI LE bcount er <= CARD\NALI TY(apol ygonarray) DO
| F apol ygonarray[@counter]. ST I ntersection(
apol ygonarray[bcounter]). ST_Di nension > 0 THEN
S| GNAL SQLSTATE ' 2FF02'
SET MESSACE_TEXT 'invalid paraneter’;

ENDI F;
SET bcobinter = bcounter + 1;
END WHI LE;
SET acounter = acounter + 1;
END WHILE;

-- | f-'SELF is the null value, then return the null value. Oherw ge,
-- geturn an ST_Mil ti Pol ygon val ue contai ni ng apol ygonarr ay.
RETURN
CASE
WHEN SELF |'S NULL THEN
NULL
ELSE
(SELF AS ST Multi Surface).
ST_Ceonetri es(apol ygonarray)

END
END
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Definitional Rules

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

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

2) The null-call method ST_Geometries() returns the value of the ST_PrivateGeometries attribute as an
ST_Polygon ARRAY.

3) The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:
@) an ST_Geometry ARRAY value ageometryarray.
4) [ror the type preserving method ST_Geometries(ST_Geometry ARRAY):

a) Let APOLYGONARRAY be the result of casting ageometryarray to an ST_Polygon ARRAY valug
(implicitly using ST_ToPolygonAry(ST_Geometry ARRAY).

) Case:

i) If any two elements of APOLYGONARRAY intersect with, mgpe than a finite number of points
then an exception condition is raised: SQL/MM Spatial exCeption — invalid parameter.

i) If SELF is the null value, then return the null value:
iii) Otherwise, return an ST_MultiPolygon 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 FUNCTI ON ST_MPol yFr onTrext
(awkt CHARACTER LARGE OBJECT( ST MaxGeonetryAsText))
RETURNS ST_Mul ti Pol ygon
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_Geonfr onTText (awkt) AS ST _Mil ti Pol ygon)

CREATE FUNCTI ON ST_MPol yFr onrext
(awkt CHARACTER LARGE OBJECT( ST_MaxGeomretryAsText)\
asrid | NTEGER)
RETURNS ST_Mul ti Pol ygon
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_Geonfr onTText (awkt, asrid) AS ST_Mil ti Pol ygon)

Definitional Rules

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

Pescription

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

a) a CHARACTERLARGE OBJECT value awkt.

DO
~

For the null-calHfunction ST_MPolyFromText(CHARACTER LARGE OBJECT):

a) Thegparameter awkt is the well-known text representation of an ST_MultiPolygon value and it
must'be producible in the BNF for <multipolygon text representation>.

) ¥ Return an ST_MultiPolygon value represented by awkt with the spatial reference system identifier
set to O (zero).

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

a) a CHARACTER LARGE OBJECT value awkt,

b) an INTEGER value asrid.
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4) For the null-call function ST_MPolyFromText(CHARACTER LARGE OBJECT, INTEGER):

a) The parameter awkt is the well-known text representation of an ST_MultiPolygon value and it
must be producible in the BNF for <multipolygon text representation>.

b) Return an ST_MultiPolygon value represented by awkt with the spatial reference system identifier
set to asrid.
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