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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
committees established by the respective organization to deal with particular fields of technical activity.

ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,

goverpmental and non-governmental, in liaison with ISO and IEC, also take part in the work.
Internpitional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, K

In thefield of information technology, ISO and IEC have established a joint technical Cemmittee, |
Draft International Standards adopted by the joint technical committee areirCulated to na,tional

JTC 1
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national bodies casting a vote.
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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: Full text

—Part3—Spatiat

— Part 4: General purpose facilities

— Part 5: Still image

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

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

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

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

=}

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

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

7) Clausge 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) Clausge 10, "Spatial Reference System Types", defines the user-defined type to manage spatial
refergncing systems:

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

12) Clause2 "Conformance” defines the criteria for conformance to this part of ISO/IEC 13249

13) Clause 13, "Status Codes", defines the SQLSTATE codes used in this part of ISO/IEC 13249.

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 anpn

This part of ISO/IEC 13249:

a) introduces the Spatial part of ISO/IEC 13249,

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

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

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

The dpatial user-defined types defined in this part adhere to the following:

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

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

Implgmentations of this part of ISO/IEC 13249 may exist in environments that also support geogtaphic
information, decision support, data«mining, and data warehousing systems.

Appligation areas addressed by_implementations of this part of ISO/IEC 13249 include, but are npt
restricted to, automated mapping, desktop mapping, facilities management, geoengineering, graphics,
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.

ISO/IEC 9075-1:1999, Information technology — Database languages — SQL — Part 1: Framework
(SQL/Framework).

ISO/IEC 9075-2:1999, Information technology — Database languages — SQL — Part 2: Foundalion
(SQL{Foundation).

ISO/IEC 9075-4:1999, Information technology — Database languages — SQL — Part 4:/Persistgnt
Stored Modules (SQL/PSM).

ISO/IEC 13249-1, Information technology — Database languages — SQL Multimedia and Applicpation.

IEC §59:1989, 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.

3.1.201
O-dimensional geometry
a gedmetry with a geometric dimension of O (zero)

3.1.2J2
1-dimensional geometry
a gedmetry with a geometric dimension of 1 (one)

3.1.2]3
2-dimensional geometry
a gedmetry value with a geometric dimension of 2

3.1.2]4
boundary of a curve
the epty set if the curve is closed, otherwise the set containing the start and end points of the cprve

3.1.2)5
boundary of a point
the epty set

3.1.2]6
bounfdary of a surface
the s¢t of curves that delineate the ‘édge of the surface, including interior and exterior rings

3.1.2)7
closgd curve
a curye value such thatgts'start point is equal to its end point

3.1.218
closyre

a topplogical. function to cause an open point-set to include its boundary making the point-set
topolggicallyclosed

3.1.209
dimension
geometric dimension

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 rin

g

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-clos
a curve v

3.1.2.15

ed curve
alue such that its start point is not equal to its end point

polygon
a surface

3.1.2.16
point sef
the repre

NOTE N

3.1.2.17
ring
an curve

3.1.2.18
spatially
the test f

NOTE 1 i
and b, areg

NOTE 2 §
between t
referencin
points are

3.1.2.19
topologi

a characferistic of a geometry,type that every value includes its own boundary

3.1.3
This part

d

that uses linear rings to define its boundary

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

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

value that is closed and simple
equals
br spatially equals on geometry values has a similar definition as 'equals’ for mathematical S

the point sets of two geometry values are equal, then the geometries are spatially equal. Two point
equal if: (a—b) E (b —a) = /E

ince an infinite set of points cannot be testéd, the internal representation of equal must test for equivd
vo, possibly quite different, representations. The test may be limited to the resolution of the spatial
b system or the accuracy of the data,\“An implementation-defined tolerance may be provided such thg
considered equal if the distance between the points is less that the tolerance.

cally closed

DefinitionS.taken from ISO/IEC 9075

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

a ISO/IEC

ets

ets, a

lents

t two

) immediately contained.
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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

geometric object that contains all points whose distance from another geometric object is less than or
equal to a given distance

3.1.4J2
computational topology, algebraic topology
topolggical concepts, structures and algebra that aid, enhance or define operations usually. performed in
computational geometry

3.1.413
conngcted
propgrty of a geometric object implying that any two points on the object can be connected by a ¢urve
that remains within the object

3.1.444
convex hull of a geometric object
smallest convex set containing the geometric set associated withythe geometric object

3.1.415
coorglinate dimension
number of measurements or ordinates needed to describe a position in a coordinate system

3.1.416
coorglinate
one df a set of N numbers designating theposition of a point in N-dimensional space

3.1.4{7
coorglinate system
set of (mathematical) rules for specifying how coordinates are to be assigned to points

3.1.4]8
coord@linate reference.System
coordinate system which is related to the earth by a datum

3.1.4)9
curve
boungled,€onnected 1-dimensional geometric primitive, representing the continuous image of a lfne, and
therefore’fully realizable as a 1-parameter set of points

3.1.4.10
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
object representing a single, connected, homogeneous element of geometry

3.1.4.15
homomqrphism
relationsHip between two objects (two complexes) such that there is a structure preserving function ffom
one to the other

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

3.1.4.17
isomorphism

relations:tip between two objects (two complexes) such that there is @ one to one, structure preserving
function from one onto the other

3.1.4.18
point
0-dimensional geometric primitive, representing a position,’but not having extent

3.1.4.19
start poipt
first point of a curve

3.1.4.20
surface
bounded| connected 2-dimensional geometric primitive, representing the continuous image of region|of a
plane, 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.

11999 (E)

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

proce

3.15

SS.

A

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

3.15

ellipdoid
figurg formed by the rotation of an ellipse about an axis

3.15

flattening
the rgtio of the difference between the semi-major and semi-minor axis of an ellipsoid to the sem
axis gf an ellipsoid

3.1.5
geod

coordinate system in which position is specified by latitude, longitude“and (in the three-dimensior]

ellips

3.15

meridian
intergection between an ellipsoid and a plane containiig the semi-minor axis of the ellipsoid

3.15

prime¢ meridian, zero meridian
meridian from which the longitudes of othermeridians are quantified

3.15

projected coordinate system
two-dimensional Cartesian cogrdjnate system resulting from a map projection

3.15
semi

half of the longest diameter of an ellipsoid

3.1.5
semi

half of the shortest diameter of an ellipsoid

3.1.5
unit

2

3

4
etic coordinate system, ellipsoidal coordinate system

bidal height

5

6

7

8

major axis

9
minor ‘axis

10

LU

defined quantity in which dimensioned parameters are expressed

-major

al case)

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

IST P tal ol % oot tlo dheilo ot H + £ IV H
| rIV T TTTUTUCALIT O UTAU TS AtlNnivult 1o TTUL TUT PUUII\J UuotT.

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’asubset of
0 if and only if
=} Implies
" for all
XV } set of all x such that ...
And
Or
Not

Q c

3.3 Coenventions

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

10
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4

4.1

Concepts

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".

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

functipnsare defimed for these types.

ST _Hoint, ST_LineString, ST_CircularString, ST_CompoundCurve, ST_CurvePolygon, ST Bolygon,

ST_GeomCollection, ST_MultiPoint, ST_MultiCurve, ST_MultiLineString, ST_MultiSurface, and
ST

MultiPolygon are instantiable and have implicitly defined constructor functions.

Any deometry type can be used as the type for a column. Declaring a column to.be of a particular type

impligs that any instance of the type or of any of its subtypes can be stored in thé column.

41.1 ST_Geometry

The $T_Geometry type is the root type of all geometry types. The.ST_Geometry type is not instantiable.

The ipstantiable subtypes of the ST_Geometry type are 0-dimensional geometry, 1-dimensional
geonletry, and 2-dimensional geometry types that exist in twg-dimensional coordinate space (R?)

NOTH A future edition of this part of ISO/IEC 13249 may dealwith n-dimensional coordinate space (R") where n is

greatgr than 2.

All ingtantiable types are defined so that all values:are topologically closed (all ST_Geometry vallies

include their boundary).
All log¢ations in a geometry value are in the 'same spatial reference system.

In all foutines, the geometric calculations are done in the spatial reference system of the first

ST_QGeometry value in the parameter list. If a routine returns an ST_Geometry value, then that vialue is in
the spatial reference system of.the first ST_Geometry value in the parameter list. Similarly, if thg routine

returns a measurement value such as length or area, then those values are returned in the spatial
refergnce system of the first ST_Geometry value in the parameter list.

An implementation may define additional subtypes in the hierarchy that are outside the scope of this part
of ISQ/IEC 13249.~An implementation shall preserve the subtype relationships between geometty types.
Given two types)A and B where B is an immediate sub-type of A, an implementation may introduge

anotHer type-T between types A and B.

4.1.1]1"\Methods on ST_Geometry

1)

2)

3)

4)

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

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.

ST_GeometryType: returns the type of the ST_Geometry value as a CHARACTER VARYING value.

ST_SRID: observes and mutates the spatial reference system identifier of an ST_Geometry value.

Concepts 11
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5) ST_Transform: returns the ST_Geometry value in the specified spatial reference system.

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

7) ST _IsSimple: tests if an ST_Geometry value has ho anomalous geometric point, such as self
intersection or self tangency. Subtypes of ST_Geometry will define the specific conditions that cause
a value to be classified as simple.

8) ST_Boundary: returns the boundary of an ST_Geometry value.

9) ST_Envelope: returns the bounding rectangle of an ST_Geometry value.

11) ST_H
ST g

12) ST_|
ST g

Give
3

13) ST_U
valusg

Give

Q

14) ST [0
ST _(

Give
3

15) ST_§
differn

Give

Vet

uffer: returns the ST_Geometry value that represents all points whose distance from an
beometry value is less than or equal to a specified distance.

htersection: returns the ST_Geometry value that represents the point set intersection of two
beometry values.

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

nion: returns the ST_Geometry value that represents the paint set union of two ST_Geome
S.

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

ifference: returns the ST_Geometry value that represents the point set difference of two
beometry values.

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

ymDifference: returnsithe ST_Geometry value that represents the point set symmetric
pnce of two ST_Geometry values.

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

.ST_SymDifference(b) U Closure(a — b) E Closure(b — a) U
a.ST_Difference(b).ST_Union(b.ST_Difference(a))

16) ST_[

istance- returns the minimum shortest distance between any two points in the two

ST_Geometry values

a ISO/IEC

try

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

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

19) ST_WKBToSQL: returns the ST_Geometry value for the specified well-known binary representation.

20) ST_AsBinary: returns the well-known binary representation for the specified ST_Geometry value.

12
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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_Geo metry

1 CT \Alnlll/nn ot tha ©CSOl Trancfornn ~vog e that trancfarmc A OT CAanante s valiin 0 A nd from
—OC

atn
Vem<ReOWHRTeXxt—sthe o At SO groaptot A tSToT S o T ot Oty varat—toTg

a| CHARACTER LARGE OBJECT value.

2) 9T_WellKnownBinary: is the SQL Transform group that transforms an ST_Geometry. value tp and
from a BINARY LARGE OBJECT value.

41.2 Spatial Relationships using ST_Geometry

The gpatial relationships are methods that are used to test for the existence of a specified topological
spatial relationship between two ST_Geometry values. The basic approach to comparing two
ST_QGeometry values is to make pair-wise tests of the intersections between the interiors, boundgries and
exterfors of the two ST_Geometry values and to classify the relationship between the two ST_Ggometry

values based on the entries in the resulting intersection matrix.

The doncepts of interior, boundary and exterior are well defined in general topology. These congepts can
be agplied in defining spatial relationships between 2-dimensional geometry values in two-dimengional
coordinate space (R?). In order to apply the concepts ofinterior, boundary and exterior to 0-dimgnsional
geonfetry and 1-dimensional geometry values in R?, ‘@¢ombinatorial topology approach must be fpplied.
This approach is based on the accepted definitions.of the boundaries, interiors and exteriors for gimplicial
complexes and yields the following results.

The RQoundary of an ST_Geometry value is\a’'set of ST _Geometry values of the next lower dimenision.
The houndary of an ST_Point value or @n ST_MultiPoint value is the empty set. The boundary of a non-
closefd ST_Curve consists of the start and 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 ir] the
bounglaries of an odd number 6f jts element ST_Curve values. The boundary of an ST_Polygon [value
consipts of its set of linear rings. The boundary of an ST_MultiPolygon value consists of the set ¢f linear
rings jof its ST_Polygon valués. The boundary of an arbitrary collection of geometries whose intdriors are
disjoipt consists of geemetries drawn from the boundaries of the element geometries by applicatipn of the
mod 2 union rule.

The domain of ST_Geometry values considered consists of those values that are topologically clpsed.
The ipterior.ofiah ST_Geometry value consists of those points that are left when the boundary pqints are
remoyed.( The exterior of an ST_Geometry value consists of points not in the interior or boundary.

Concepts 13
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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)).

ST_Dimension

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

(Exterior(a) C Interior(b)).
ST _Dimension

Boundaty

Exterio

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

(Boundary(a) C Boundary(b)).
ST_Dimension

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

(Interior(a) C Exterior(ll))).
ST_Dimension

(Boundary(a) COExterion
ST \Dimension

(Exterior(a) C Exterior(p)).
ST _Dimension

b)).

For topolpgically closed input geometries computing the dimension of the intersection of the interior,
boundaryf and exterior sets does not have as a prerequisite the explicit computation and representation of
these sets. For example, to compute if the interiors of two ST_Polygon.values intersect and to asceftain

the dimension of this intersection it is not necessary to explicitly represent the interior of the two polypons
(which ane topologically open sets) as separate ST_Geometry values.

In most cases the dimension of the intersection value at a.cellis highly constrained given the type of|the
two ST_Geometry values. For example, in the case of camparing an ST_LineString value with an
ST_Polygon: the only possible values for the Interior-Interior cell are drawn from { -1, 1 }. In the casg of
comparing an ST_Polygon with an ST_Polygon, the ‘only possible values for the Interior-Interior cell are
drawn frgm { -1, 2 }. In such cases, no work beyond detecting the intersection is required.

A spatial [relationship predicate can be formulated on ST_Geometry values that takes as input a pattg¢rn
matrix representing the set of acceptable ‘values for the DE-9IM for the two geometries. If the spatia
relationship between the two ST_Geomgtry values corresponds to one of the acceptable values as
represented by the pattern matrix, then the predicate returns 1 (one). Otherwise, 0 (zero).

The pattgrn matrix consists of.a'set of 9 pattern-values, one for each cell in the matrix. Let p be a pgttern
value. The possible valuesiofip are { T, F, 0, 1, 2, * } and their meanings for any cell where x is the
intersectipn set for the cell are:

Casd:

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

ip=F; ST om=1,TeXx=
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
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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:

]_) Thev are mutually exclusive
7 7

2) They provide a complete covering of all topological cases.
3) They apply to spatial relationships between two geometries of either the same or different difnension.
4) Hach 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 ovef the 7 predicates, given the

T_Boundary method on the ST_Geometry type and the ST_StartPgintand ST_EndPoint mgethod on
he ST_Curve type.

wn >

—

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.
Qiven two geometries a and b, ST_Equals is defined as:

ST_Equals(b) U

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

Q

2) dJT_Relate: tests if an ST_Geomet(y value is spatially related to another ST_Geometry valug| by
gsting for intersections between. the interior, boundary and exterior of the two ST_Geometry|values
5 specified by the intersection-matrix.

Q =t

3) dT_Disjoint: tests if an«ST: Geometry value is spatially disjoint from another ST_Geometry value.

Q

iven two geometries a and b, ST_Disjoint is defined as:

Q

ST_Disjoint(b) U
aC b=

Bxpressed in terms of the DE-9IM:

a.ST_Disjoint(b) U
(Interior(a) C Interior(b) = &) U
(Interior(a) C Boundary(b) = /£) U
(Boundary(a) C Interior(b) = /£) U
(Boundary(a) C Boundary(b) = /) U
a.ST_Relate(b, 'FF*FF****)
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4) ST_Intersects: tests if an ST_Geometry value spatially intersects another ST_Geometry value:
Given two geometries a and b, ST_Intersects is defined as:

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

5) ST _Touches: tests if an ST_Geometry value spatially touches another ST_Geometry value.
Given two geometries a and b, ST_Touches is defined as:

Case:

a) Ita.ST_Dimension =0 (zero) and b.ST_Dimension = 0 (zero), then the null value
b) Qtherwise: a.ST_Touches(b) U (Interior(a) C Interior(b) = A U(aC b) * &£
Expressed in terms of the DE-9IM:

Caseq:
a) Ita.ST_Dimension = 0 (zero) and b.ST_Dimension = 0 (zero), then.the-null value
b) OQtherwise:

.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 QR
a.ST_Relate(b, 'F***T***) = @,when TRUE then 1 when FALSE then 0 else NULL|end

Q

6) ST_Crosses: tests if an ST_Geometry.value spatially crosses another ST_Geometry value.
Given two geometries a and b-ST-_Crosses is defined as:
Case:

a) It (a.ST_Dimension'= 0 (zero) and b.ST_Dimension = 0 (zero)) or
(a.STe.Dimension = 2 and b.ST_Dimension = 2) , then the null value

b) @therwise:

Q

.ST _Crosses(b) U
Lllat : (e 1ot H BN\ CT I :
\\IIILCIIUI\G) %l IIILCIIUI\U)).O I_LJIIIICIIDIUII

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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8)

9)

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:

G.ST_CIUODCD(b) G
(Interior(a) C Interior(b) * /) U (Interior(b) C Exterior(a) * &) U
b.ST_Relate(a, "T*Trr***+")
d) If a.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 another'ST_Geometry value.

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

Q

ST_Within(b) U (a C b = a) U (Interior(a) C Exterior(b))* /&)

M

xpressed in terms of the DE-9IM:

ST_Within(b) U
(Interior(a) C Interior(b) * /A U
(Interior(a) C Exterior(b) =/ U (Boundary(a) C Exterior(b) = /) U
a.ST_Relate(b, T*+FF*)

Q

ST_Contains: tests if an ST_Geometry value spatially contains another ST_Geometry value.

Q

iven two geometries a and’b, ST_Contains is defined as:

ST_Contains(b) U_b.ST_Within(a)

Q

ST_Overlaps:itests if an ST_Geometry value spatially overlaps another ST_Geometry value.

Q

iven twe'geometries a and b, ST_Overlaps is defined as:

Jdase:

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
(Exterior(a) C Interior(b) * /&) U
a.ST_Relate(b, T+T*+T**)

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

Q

.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**")

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

For every catalog of an SQL-environment, for every schema thereof, for every table thereof, and for gvery
column thereof the declared type of which is ST_Geometry, the GEOMETRY_COLUMNS table (or vjew)
provides fadditional information on the spatial reference system of that column. There is a
GEOMETRY_COLUMNS table descriptor in every schema that includes the descriptor of the
ST_Georetry type; this table (or view) contains rowsfor each column whose declared type is
ST_Georpetry.

The folloyving CREATE TABLE statement creates an appropriately structured table. This should be gither
an actual table or an updatable view so thatiinsertion of geometry column information can be done
directly with SQL.

CREATE TABLE GEOVETRY_GGLUMNS (
A TABLE_CATALOG_GHARACTER VARYI NG 256) NOT NULL,
A TABLE_SCHEMA-GHARACTER VARYI NG 256) NOT NULL,
A TABLE_NANE (CHARACTER VARYI NG 256) NOT NULL,
A_GEOVETRY_GOCUWMN CHARACTER VARYI NG 256) NOT NULL,
QOORD_DI MENSI ON | NTEGER,
9RI D | NTEGER REFERENCES SPATI AL_REF_SYS,
JONSTRAFNT 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.
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c) SRID is spatial reference system identifier used for the coordinate geometry in this table. It is a
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- nanme (

gpnm’:f Ly- colum-1 gpnm’:f Ly- il ype,
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 unh-1'))

)

geometry-column-1 is the column name of a column of type ST_Geometry. geometry-type is
ST_Geometry or one of its subtypes. In this general form, theres a constraint, SRS-1 to restrict|the
ST_QGeometry values in a column to a given spatial referencé/system.
4.1.4 ST_Point

The $T_Point type is a subtype of ST_Geometry. An ST_Point value is a 0-dimensional geometfy and
reprepents a single location in two-dimensionals¢oordinate space (R?. An ST_Point has an x cogrdinate
value|and a y coordinate value. The boundarnyof an ST_Point value is the empty set. ST_Point palues
are simple.

4.1.4]1 Methods on ST_Point

1) gT_Point: returns the specified ST_Point value.

2) 9T_X: observes and mutates the x coordinate value of an ST_Point value.
3) 9T_Y: observes and mutates the y coordinate value of an ST_Point value.

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

4.1.4{2 Funetions on ST_Point

" e Datios !
Wdadl ol _FUNIL valuc.

1) ST PomtFromTexttransformsatHARAE
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) ST_EndPoint: returns the ST_Point value that is the end point of an ST_Curve value.

4) ST _IsClosed: tests if an ST_Curve value is closed.

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

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

4.1.6 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 an
ST_Line$tring value with exactly two points. A linear ring is an ST_LinéString value that is both closged
and simpje.

4.1.6.1 Methods on ST_LineString

1) ST_UineString: returns the specified ST_LineString value.

2) ST_Roints: observes and mutates the ST_Point g@llection in the ST_LineString value.

3) ST_NumPoints: returns the cardinality of the-ST_Point collection in the ST_LineString value.

4) ST_RointN: returns the specified element in the ST_Point collection in the ST_LineString value.
4.1.6.2 Functions on ST_LineString

1) ST_UineFromText: transforms a CHARACTER LARGE OBJECT to an ST_LineString value.

2) ST_UineFromWKB: 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
interpolafionr between ST_Point values. This type of ST_Curve consists of one or more circular arc
segments connected end to end. The first three points define the first segment. The first 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 point of the arc. Subsequent segments are defined by their intermediate and
end points only, as the start point is implicitly defined as the previous segment’s end point. In the special

case where a segment is a complete circle, that is, the start and end points are coincident, then the
intermediate point shall be the midpoint of the segment.

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.

20


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

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

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
ST_CircularString value that is both closed and simple.

4.1.7]1 Methods on ST_CircularString

1) ST_CircularString: returns the specified ST_CircularString value.

2) 9gT_Points: observes and mutates the ST_Point collection in the ST_CircularString value.
3) 9T _NumPoaoints: returns the cardinality of the ST_Point collection in the ST\CircularString value.

4) dT_PointN: returns the specified element in the ST_Point collection.nthe ST_CircularString|value.

5) dJT_MidPointRep: returns the array of points which identify an S CircularString value including start,
npid, and end points for each curve segment.

4.1.7]2 Functions on ST_CircularString
1) dgT_CircularFromText: transforms a CHARACTER\LARGE OBJECT to an ST_CircularString|value.

2) 9T _CircularFromWKB: transforms a BINARY-LARGE OBJECT to an ST_CircularString valu

A1

4.1.8 ST_CompoundCurve
The $T_CompoundCurve type is a subtype of ST_Curve. The general notion of a compound cugve is a
sequénce of contiguous curves such that adjacent curves are joined at their end points. The contributing
curve types are limited to line strings and circular strings. Furthermore, the end point of each cufve must
be edual to the start point of the_next curve in the list.
4.1.8{1 Methods on ST-CompoundCurve

1) 9T_Compound€urve: returns the specified ST_CompoundCurve value.

2) dT_Curves:observes and mutates the ST_Curve collection in the ST_CompoundCurve valu

D

3) T _NumCurves: returns the cardinality of the ST_Curve collection in the ST_CompoundCurye value.

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

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) ST_Area: returns the area of an ST_Surface value.

2) ST_Rerimeter: returns the length of the perimeter of an ST_Surface value.
3) ST_(entroid: returns the ST_Point value that is the mathematical centroid of the‘'ST Surface value.
4) ST_RointOnSurface: 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_CufvePolygon value is a planar surface,
defined by one exterior boundary and zero or more interior boundaries. Each interior boundary defirles a
hole in the ST_CurvePolygon value.
ST_CurvgPolygon values are topologically closed. The boundary of an ST_CurvePolygon consists ¢f an
exterior rjng and zero or more interior rings. No two rings:in the boundary cross. The rings in the
boundary of an ST_CurvePolygon value may intersectat a point but only as a tangent. An
ST_CurvePolygon may not have cut lines, spikes orpunctures. The interior of every ST_CurvePolygon is
a connected point set. The exterior of an ST_CurvePolygon with one or more holes is not connected.
Each holg¢ defines a connected component of tfie exterior.

ST_CurvgPolygon values are simple.

4.1.10.1 Methods on ST_CurvePolygon

1) ST_CQurvePolygon: returns-the specified ST_CurvePolygon value.

2) ST_HxteriorRing: ohserves and mutates the exterior ring of an ST_CurvePolygon value.

3) ST_IpteriorRings: observes and mutates the collection of interior rings of an ST_CurvePolygon Value.

4) ST_NumlnteriorRing: returns the cardinality of the collection of interior rings of an ST_CurvePolygon
valug.

5) ST_InteriorRingN: 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

1) ST_PolyFromText: transforms a CHARACTER LARGE OBJECT to an ST_Polygon value.

2 CT Dol rarm\ANKD: trancfarone ~ DINA Daolvacnvaluao
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3) 9T_BdPolyFromText: builds an ST_Polygon value from a well-known text representation, ef an

T_MultiLineString.

wnw

4) dT_BdPolyFromWKB: builds an ST_Polygon value from a well-known binary representation pf an

S
9T_MultiLineString.
4.1.12 ST_GeomCollection

The $T_GeomCollection type is a subtype of ST_Geometry. An ST_GeomCollection is a collectjon of
zero pr more ST_Geometry values.

All the elements in an ST_GeomCollection are in the same spatial reference system. This is als¢ the
spatigl reference system for the ST_GeomCollection value:

The $T_GeomcCaollection type places no other constraints on its elements. Subclasses of
ST_GeomCollection may restrict membership based‘on dimension or place other constraints on the
degrge of spatial overlap between elements.
4.1.12.1 Methods on ST_GeomcCollection
1) ST_GeomCollection: returns the specified ST_GeomCollection value.

2) 9T_Geometries: observes and-mutates the ST_Geometry collection in the ST_GeomCaollectipn value.

3) 9T_NumGeometries: returns the cardinality of the ST_Geometry collection in the ST_GeomCollection
vhlue.

4) dT_GeometryNsréturns the specified element in the ST_Geometry collection in the

S
ST_GeomCgllection value.

4.1.12.2 Functions on ST_GeomCo llection

1) gT.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.
4.1.14 ST_MultiCurve

The ST MutiCurretypetsasubiype- ot ST—GeamCollectien—TFhe ST MutiCurvetypemay-be

instantialjle. An ST_MultiCurve is a 1-dimensional geometry collection. The elements of an
ST_MultiCurve value are restricted to ST_Curve values.

An ST_MultiCurve is simple if and only if all of its elements are simple and the only intersections betyveen
any two glements 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 ST_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 betopologically closed.

4.1.14.1 Methods on ST_MultiCurve

1) ST_MultiCurve: returns the specified ST_MultiCurve values

2) ST_IsClosed: tests if an ST_MultiCurve value is closed.

3) ST_Uength: returns the length of an ST_MultiCup/e/value.

4.1.14.2 Functions on ST_MultiCurve

1) ST_NICurveFromText: transforms a CHARACTER LARGE OBJECT to an ST_MultiCurve value.
2) ST_NCurveFromWKB: 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
restricted to ST_LineStting values.

4.1.15.1 Methods o ST_MultiLineString

1) ST_V\ruItiLineString: returns the specified ST_MultiLineString value.

4.1.15.2 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.

2) T _Area—returns-the-areaof an-ST MultiSuface-value

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

4)

(05)

T_Centroid: returns the ST_Point value that is the mathematical centroid of the STOMultiSurface
Alue.

<

5)

(05)

T _PointOnSurface: returns the ST_Point value that is guaranteed to be onthe ST_MultiSurfface
Alue.

<

4.1.16.2 Functions on ST_MultiSurface
1) 9T_MSurfaceFromText: transforms a CHARACTER LARGESOBJECT to an ST_MultiSurfaceg value.
2) 9T_MSurfaceFromWKB: transforms a BINARY LARGE-OBJECT to an ST_MultiSurface valle.
41.1F ST _MultiPolygon

The $T_MultiPolygon type is a subtype of ST_MultiSurface. The elements of an ST_MultiPolyggn value
are r@stricted to ST_Polygon values. The interiors of distinct element of an ST_MultiPolygon do pot
intergect. The interiors of two ST_Polygon yvalues that are elements of an ST_MultiPolygon may|not
intergect. The boundaries of any two ST_Polygon values that are elements of an ST_MultiPolygpn may
not cfjoss and may touch at only a finite-pumber of points. An ST_MultiPolygon value is defined {o be
topolggically closed.

An ST_MultiPolygon value may not have cut lines, spikes or punctures. An ST_MultiPolygon valpe is a
closef point set. The interior of an ST_MultiPolygon value with more than one ST_Polygon valug is not a
conngcted point set. Thethumber of connected components of the interior of an ST_MultiPolygop is
equal to the number of ST_Polygon values in the ST_MultiPolygon. The boundary of an
ST_MultiPolygon value“is a set of linear rings corresponding to the boundaries of the ST_Polygo
elements.

=

ST_MultiPolygon values are simple.

4.1.171Methods 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) ST_SpatialRefSys: returns the specified ST_SpatialRefSys value.

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

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

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

5) ST_Hquals: tests if two ST_SpatialRefSys values are equal.

4.2.1.2 Ordering on ST_SpatialRefSys

1) ST_OrderingEquals: is the equals only ordering definition forthe’ST_SpatialRefSys type.
4.2.1.3 SRL Transforms on ST_SpatialRefSys

1) ST WellKnownText: is the SQL Transform group thattransforms an ST_SpatialRefSys value to pnd
fromja 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_SpatialRefSys type definitions. The SPATIAL_REF_SYS table (or view) contains information on pach
spatial reference system used to specify values of the given schema's ST_Geometry or
ST_SpatialRefSys types.

The folloyving CREATE TABLE statement creates an appropriately structured SPATIAL_REF_SYS. [This
should bg either an actualtable or an updatable view so that insertion of spatial reference system
informatipn can be done.directly with SQL.

TE TABLE“SPATI AL_REF_SYS (

RI D_KNTEGER NOT NULL PRI MARY KEY,
UTH.NAMVE CHARACTER VARYI N&( 256)
UTH SRI D | NTEGER,

RTEXT CHARACTER VARYT NG 2048))

Wsﬁs!h%

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.

4.3 Support Routines
431 ST_Geometry ARRAY Support Routines
4.3.1.1 Support Functions
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2) 9T _MaxDimension: returns the maximum dimension value in an ST_Geometry ARRAY valug.

3) 4T _IsMixedDim: tests if an ST_Geometry ARRAY value has ST_Geometry values with differjent

mensions.

QN

4) dT_CheckSRID: if the elements in the ST_Geometry ARRAY value have mixed spatial refer¢nce
ystems, then raises an exception. Otherwise, returns the spatial reference system identifier of the
T_Geometry elements.

n.n

4.3.1§2 Supporting Procedures

wn

1) 9T_CheckNulls: raises an exception if an ST_Geometry ARRAY value is the null value, contgins null

ements, or has mixed spatial reference systems.

D

2) dT_CheckConsecDups: raises an exception if an ST_Geometry ARRAY value has consecut|ve

uplicate values.

Q (N

4.3.1)3 Supporting Cast Functions

1)

(05)

T_ToPointAry Cast: casts an ST_Geometry ARRAY value to an ST_Point ARRAY value.
2) 9T _ToCurveAry Cast: casts anST_Geometry ARRAY value to an ST_Curve ARRAY value.
3) 9T_TolLineStringAry Cast:\casts an ST_Geometry ARRAY value to an ST_LineString ARRAY value.
4) dT_ToCircularAry Cast: casts an ST_Geometry ARRAY value to an ST_CircularString ARRAY value.

5)

wn

T_ToCompouhdAry Cast: casts an ST_Geometry ARRAY value to an ST_CompoundCurvg ARRAY
vhlue.

6) JT_ToSurfaceAry Cast: casts an ST_Geometry ARRAY value to an ST_Surface ARRAY valje.

7) 9T \ToCurvePolyAry Cast: casts an ST _Geometry ARRAY value to an ST_CurvePolygon ARRAY
value.

8) ST_ToPolygonAry Cast: casts an ST_Geometry ARRAY value to an ST_Polygon ARRAY value.
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5 Geometry Types
5.1 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

attributes.

Definition

OREATE TYPE ST Geonetry
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-T'NPUT,

METHOD ST _Geonet ryTypée()
RETURNS CHARACTER VARYI NG 128)
LANGUACGE SQL
DETERM NI STINC
CONTAI NS(SQL
RETURNS_NULL ON NULL I NPUT,

METHODST _SRI DX )
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAL NS SQU

RETURNS NULL ON NULL I NPUT,

METHOD ST_SRI D(asrid | 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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RETURNS ST_Geonetry
SELF AS RESULT
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL

METHOD ST_I sEnpt y()

RETURNS | NTEGER
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

METHOD ST _Transform(asrid | NTEGER)

I NPUT,

a ISO/IEC

RETURNS NULL ON NULL

NETHOD ST_I'sSi npl ()

RETURNS | NTEGER
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL

NETHOD ST IsValid()

RETURNS | NTEGER
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL

NETHOD ST_Boundary()

RETURNS ST_Geormet ry
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL

NETHOD ST _Envel ope()

RETURNS ST_Pol ygon
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL JON NULL

NETHOD ST_GanvexHul | ()

RETURNS-ST_Geormet ry
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

| RETURNS NULL ON NULL

I NPUT,

I NPUT,

I NPUT,

I NPWT;

I NPUT,

L NPT
T—Nr T

RETURNS ST_Geonetry
LANGUACGE SQL

DETERM NI STI C

CONTAI NS sSQL

RETURNS NULL ON NULL

VETHOD ST_Buf f er (adi stance DOUBLE PRECI SI ON)

I 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
LANGUACGE SQL
DETERM NI STI C

ISO/IEC 13249-3:1999 (E)

CONTAI NS SQL
RETURNS NULL ON NULL I 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 ff erence(ageonetry ST_Ceonetsy)
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(ageonetry, ST _Geonetry)
RETURNS DOUBLE PRECI SI OV
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL I NPUT,

METHOD ST_Equal s(ageonetry ST_Ceonetry)
RETURNS | NFTEGER
LANGUAGE SQL
DETERM 'WI'STI C
CONTARNS sQL
RETURNS NULL ON NULL I NPUT,

RETURNS | NTECGER
L LANGIAGE-SQE

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

DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | 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,

Geometry Types 31


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

ISO/IEC 13249-3:1999 (E)

32

METHOD ST I ntersects(ageonetry ST _Geometry)

RETURNS | NTEGER

LANGUAGE SCQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I NPUT,

METHOD ST Touches(ageonetry ST _Geonetry)

RETURNS | NTEGER
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

a ISO/IEC

I\lETH(D ST _Crosses(ageonetry ST_Geonetry)

RETURNS | NTECGER

LANGUAGE SCQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I NPUT,

NETHOD ST Wt hi n(ageonetry ST _Ceonetry)

RETURNS | NTECGER

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

NETHOD ST_Cont ai ns(ageonetry ST_Geonet fy)

RETURNS | NTEGER
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

NETHOD ST _Overl aps(ageonetty ST_Geonetry)

RETURNS | NTEGER

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL <ON NULL | NPUT,

NETHOD ST_WVKTToSQL( CHARACTER LARGE OBJECT( ST_MaxGeonet ryAsText))

RETURNS:ST_Georet ry
LANGUAGE SQL

DETERM NI STI C

QONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST_AsText ()
RETURNS CHARACTER LARGE OBJECT( ST _MaxGeormet r yAsText )

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_MaxGeonetryAsBi 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_MaxGeonetryAsBi nary)
LANGUAGE SQL
DETERM NI STI C
CONTAI NS sQL
RETURNS NULL ON NULL | NPUT

11999 (E)

Definlitional Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality of the X6 HARA(
LIARGE OBJECT used for the well-known text representation of an ST_Geometry\value.

2) 9T_MaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINAR
LIARGE OBJECT used for the well-known binary representation of an ST_Geometry value.

3) e attribute ST_PrivateDimension is not for public use. There are N0"GRANT statements g

XECUTE privilege to the observer or mutator method for ST_PrivateDimension.

4) e attribute ST_PrivateCoordinateDimension is not for public use. There are no GRANT st
granting EXECUTE privilege to the observer or mutator_method for ST_PrivateCoordinateDir

Description

1) e ST_Geometry type provides for public use:

a method ST_Dimension(),
b) a method ST_CoordDim(),
c) amethod ST_GeometryType(),
d) amethod ST_SRID(),
e) a method ST_SRID(INTEGER),

fy amethodST' Transform(INTEGER),

g) amethed ST_ISEmpty(),

h) <~a,method ST_IsSimple(),

LTER

Y

ranting

htements
hension.

i) amethod ST_IsValid(),

i) amethod ST_Boundary(),

k) a method ST_Envelope(),

[) amethod ST_ConvexHull(),

m) a method ST_Buffer(DOUBLE PRECISION),

n) amethod ST_Intersection(ST_Geometry),
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0)
p)

Q)

a method ST_Union(ST_Geometry),

a method ST_Difference(ST_Geometry),

a method ST_SymbDifference(ST_Geometry),
a method ST_Distance(ST_Geometry),

a method ST_Equals(ST_Geometry),

a method ST_Relate(ST_Geometry, CHARACTER),

a ISO/IEC

g method ST _Intersects(ST_Geometry),
d method ST_Touches(ST_Geometry),
d method ST_Crosses(ST_Geometry),
d method ST_Within(ST_Geometry),

gd method ST_Contains(ST_Geometry),

aa) 4 method ST_Overlaps(ST_Geometry),

bb) d method ST _WKTToSQL(CHARACTER LARGE OBJECT),

cc) d method ST_AsText(),

dd) 4 method ST_WKBToSQL(BINARY LARGEQBJECT),

ee) d method ST_AsBinary(),

ff)

g function ST_GeomFromText(CHARACTER LARGE OBJECT),

gg) 4 function ST_GeomFromText(CHARACTER LARGE OBJECT, INTEGER),

hh) g function ST_GeomFromWKB(BINARY LARGE OBJECT),

i)

)

d function ST_GeomFromWKB(BINARY LARGE OBJECT, INTEGER),

gdn orderingdfunction ST_OrderingEquals(ST_Geometry, ST_Geometry),

kk) gn SQLTransform group ST_WellKnownText,

)

The ST_PrivateDimension attribute contains the dimension of the ST_Geometry value:

dn SQL Transform group ST _WellKnownBinary.

Case:

a)
b)
c)

d)

If the ST_Geometry value corresponds to the empty set, then the dimension is -1.
If the ST_Geometry value is 0-dimensional geometry, then the dimension is 0 (zero).
If the ST_Geometry value is 1-dimensional geometry, then the dimension is 1 (one).

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

4)

5)

6)

7

8)

9)

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

S

T_PrivateCoordinateDimension attribute.

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

A

Il instantiable ST_Geometry subtypes are defined so that simple values of the geometry type are

t

N

n

20~

nolaaicallvclosad
pPorogroatty ;

he coordinate dimension shall be the same as the coordinate dimension of the spatialsefergnce
ystem for the ST_Geometry value.

n ST_Geometry value has an associated spatial reference system specified by-a spatial reference
ystem 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 SMALLI NT

FOR ST_Ceonetry
RETIRN_SELE_ST PrivateD nension

Descriptjon
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

ISO/IEC 13249-3:1999 (E)

BRETIRN _SELE_ST PrivateCoordinateD nension

Description

1) e method ST_CoordDim() has no input parameters.

2) e null-call method ST_CoordDim() returns the value of the ST_PrivateCoordinhateDimensign

tribute.
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514

ST_GeometryType Method

Purpose

Return the geometry type of the ST_Geometry value.

Definition

CREATE METHOD ST_GeonetryType()
RETURNS CHARACTER VARYI NG(128)
FOR ST_Ceonetry

a ISO/IEC

RETLRN
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
WHEN SELF IS OF (ST _MiltiPoint) THEN
"ST_Mul ti Point'
WHEN SELF |'S OF (ST_MultiLineString) THEN
"ST_Mul tiLineString'
WHEN SELF 1S OF (ST._Multi Curve) THEN
"ST _MultiCurve’
WHEN SELF | S OF\("'ST_Mul ti Pol ygon) THEN
"ST _Multi Rabygon'
WHEN SELF KS.OF (ST_Multi Surface) THEN
" ST_MultH Sur f ace’
ELSE
' ST _CGeontCol | ecti on'
END
ELSE
9-\*See Descri ption
END
Descriptjon

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

2)

38

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'.


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

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

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'.
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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(asrid | NTEGER)
RETURNS ST_Geonetry
HOR ST_Ceonetry

- See Description

Descriptjon
1) The ethod ST_SRID() has no input parameters.

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

3) The method ST_SRID(INTEGER) takes the following input parameters:
a) gn 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 spatis
refergénce system identifier set(to,asrid.
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5.1.6 ST_Transform Method

Purpose

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

CREATE METHOD ST _Transform(asrid | NTEGER)
RETURNS ST_Ceonetry
FOR ST_GCeonetry

-- See Description

Description

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

a) an INTEGER value asrid.

2) The parameter asrid is a spatial reference system identifier.

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

Jase:

a) If the spatial reference system identifier of SELR.is equal to asrid, then return SELF.
b) Otherwise, return an ST_Geometry value.@s the result of an implementation-defined transform of

SELF from the spatial reference systemof SELF to the spatial reference system specifiel 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

Descriptjon

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

2) For the null-call method ST_ISEmpty():
Caseg:
a) Ifthe ST_Geometry value corresponds to the empty set, thefi return 1 (one).
b) Otherwise, return 0 (zero).

3) The dlescription of each instantiable subtype of ST _Geometry includes the specific conditions that
causeg 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 METHOD ST_I sSi npl e()
RETURNS | NTEGER

EQR ST Ceonet Vi

-- See Description

Description
1) The method ST_IsSimple() has no input parameters.
2) Hor the null-call method ST_IsSimple():
Jase:
a) If the ST_Geometry value is simple, then return 1 (one)!
b) Otherwise, return O (zero).
3) The description of each instantiable subtype of ST~ Geometry includes the specific conditions that

O

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

Descriptjon

1) The fnethod ST_IsValid() has no input parameters.

2) For the null-call method ST_IsValid():
Caseg:
a) Ifthe ST_Geometry value is well formed, then return 1 (one):
b) Otherwise, return 0 (zero).

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

Purpose

Returns the boundary of the ST_Geometry value.

Defin

ition

CREATE METHOD ST_Boundar y()

RETURNS ST_Ceonetry
FOR ST_GCeonetry

ISO/IEC 13249-3:1999 (E)

Desc

2)

[al=|

3) T
rq

-- See Description

Fiption

he method ST_Boundary() has no input parameters.

losure(Boundary(SELF)).

pference system identifier of SELF.

he null-call method ST_Boundary() returns the closure of the boundany of the ST_Geometry value:

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

Descriptjon

1) The fmethod ST_Envelope() has no input parameters.

2) For the null-call method ST_Envelope() returns the bounding rectangle the(ST_Geometry value:
a) LUet MINX be the minimum x coordinate value in the ST_Geometry-value. Let MINY be the

ninimum y coordinate value in the ST_Geometry value. Let MAXX be the maximum x coordinate

L
n
value in the ST_Geometry value. Let MAXY be the minimum.y ‘coordinate value in the
3T _Geometry value.

b) Let ETOL be an implementation-defined envelope talerance. ETOL shall be greater than zefo.
c) I MINX is equal to MAXX, then set MINX to MINX-= ETOL and set MAXX to MAXX + ETOL.
d) If MINY is equal to MAXY, then set MINY t6-MINY - ETOL and set MAXY to MAXY + ETOL.

e) The bounding rectangle is constructed-as follows:

NEW ST_Pol ygon(
NEW ST_Li neStri ng(
ARRAY([
NEW ST_Poi nt (M NX,
NEW ST «Poi nt ( MAXX,
NEW ST_Poi nt ( MAXX,
NEWAST _Poi nt (M NX,
NEW ST_Poi nt (M NX,
SELE-ST_SRI D),
SELF-ST_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

+ PP for -
reference Systetrttaentner oo
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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_Ceonetry
FOR ST_GCeonetry

-- See Description

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

2) The null-call method ST_ConvexHull() returns an ST_Geometry value répresenting the convex hull of
the ST_Geometry value.

3) Thhe 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_Ceonetry
FOR ST_Ceonetry

-[- See Description

Descriptjon
1) The fethod ST_Buffer(DOUBLE PRECISION) takes the following input parameters:
a) g DOUBLE PRECISION value adistance.

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

3) The null-call method ST_Buffer(DOUBLE PRECISION) returns‘an ST_Geometry value that
reprgsents all points whose distance from SELF is less than.0r equal to adistance.

4) The $patial reference system identifier of the returned:ST Geometry value is equal to the spatial
refergénce 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_Ceonetry
FOR ST_GCeonetry

-- See Description

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

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

3) The spatial reference system identifier of the returned ST, Geometry value is equal to the spatial
reference system identifier of SELF.
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5.1.15 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_Ceonetry
FOR ST_Ceonetry

-[- See Description

Descriptjon
1) The fmethod ST_Union(ST_Geometry) takes the following input parameters:
a) gn ST_Geometry value ageometry.

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

3) The gpatial reference system identifier of the returned ST_Geometry value is equal to the spatial
refergnce 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_Ceonetry
FOR ST_Ceonetry

-- See Description

Description

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

an ST_Geometry value ageometry.

2) e null-call type preserving method ST_Difference(ST_Geometry)xéturns an ST_Geometry| value
that represents the point set difference: Closure(SELF — ageometry).

3) e spatial reference system identifier of the returned ST, Geometry value is equal to the spatial
ference 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 _SynDi ff erence(ageonetry ST _CGeonetry)
RETURNS ST_Geonetry

FOR_ST Ceonet AV

RETURN SELF. ST_Di fference(ageonetry).

ST_Uni on(ageonetry. ST_Di fference( SELF))

Descriptjon

1) The fnethod ST_SymbDifference(ST_Geometry) takes the following input parameters:
a) gn ST_Geometry value ageometry.

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

Closiire(ageometry — SELF).

3) The gpatial reference system identifier of the returned ST _.Géometry value is equal to the spatial
refergénce system identifier of SELF.
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5.1.18 Return Types from ST _Intersection, ST_Union, ST_Difference, and ST_SymDifference

The return types from the ST_Intersection, ST_Union, ST_Difference, and ST_SymDifference methods
on the ST_Geometry type are defined in this subclause. These methods take two ST_Geometry values,
the subject parameter and an additional parameter and return ST_Geometry values. The parameter type
code for the possible parameter types is described in Table 3 — Parameter Types. For any given
method, the type of the 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
column and the parameter type code of the additional parameter across the row. Each cell of the matrix

contamm&es&wmdwmnmwwwww is
Tablg 5 — Return Type Matrix for the ST_Intersection Method. The matrix for the ST_Union_method is in

Tablg 6 — Return Type Matrix for the ST_Union Method. The matrix for the ST_Difference-methjod is in
Tablg 7 — Return Type Matrix for the ST_Difference Method. The matrix for the ST_SymDifferepce
methed is in Table 8 — Return Type Matrix for the ST_SymDifference Method.

Therg 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

Geometry Types 53


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

ISO/IEC 13249-3:1999 (E)

54

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 _GeomCollection

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_Peint-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_Geomg€ollection of ST_Curve
and ST_Surface values

R19 ST_MultiSurface, ST_GeomcCollection of ST_Point
and ST_Surface values

R20 ST_Point, ST_MultiRoint

R21 ST_Surface, STa.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

aChb Jis P C S MP MC MS GC
Jas 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
ME R66 R69 Rit Rit RS Rit Rit Rit
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

aEb i P C S MP MC MS GC
Jas FE RO1 R0O2 R0O3 R0O4 | RO5 RO6 RO7
P RO1 R20 R15 R22 R04 | R17 R19 RO7
C R0O2 R15 R16 R21 R15 R16 R18 RO7
S RO3 R22 R21 R23 R22 R21 R23 RO7

MP R04 | RO4 | R15 R22 R04 | 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

Tabhle 7 — Return Type Matrix far the QT_Diffprpnr‘p Method

Jas P C S MP MC MS GC
A A A A Jas Jas A A Jas
P RO1 RO9 R0O9 R0O9 R0O9 R0O9 R0O9 RO9
C R0O2 R0O2 RO8 RO8 R0O2 RO8 RO8 RO8
S RO3 RO3 RO3 R14 | R14 | R14 | R14.|xR14
MP R04 | R13 R13 R13 R13 R13 R13 R13
MC RO5 RO5 RO8 RO8 RO5 RO8 RO8 RO8
MS RO6 RO6 RO6 R14 | RO6 RO5 RO6 R14
GC RO7 R12 R12 R12 R12 R12 R12 R12

Table 8 — Return Type Matrix for the ST_SymbDifference 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

Descriptjon

1)

2)

3)

56

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

a ISO/IEC

-[- See Description

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

a) gn ST_Geometry value ageometry.

The null-call method ST_Distance(ST_Geometry) returns the shortest-distance between any two
pointk in SELF and ageometry as calculated in the spatial referencing-system of SELF. If SELF
ageometry spatially intersect, then the distance returned is 0 (zero): Otherwise, SELF and ageo

and
metry

are spatially disjoint and the method ST_Distance(ST_Geometry) determines the nearest two pdints,

one from SELF and one from ageometry, and calculates the.itnplementation-defined distance
between the points.

The geturned value is measured in the linear units ofmeasure in the spatial reference system of
SELR.
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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 | NTECGER

FOR ST_GCeonetry
RETIURN _SELE_ST Q\J/nﬁ ffer nnnn( agnnrn:\f r\ll) ST 1 QI:n'pf \

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

2) The null-call method ST_Equals(ST_Geometry) returns the result of the value expression:

T
SELF.ST_SymbDifference(ageometry).ST_ISEmpty.
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5.1.21

Purpose

ST_Relate Method

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

Definition

58

CREATE METHOD ST _Rel at e(ageonetry ST _Ceonetry,

RETURNS | NTEGER
FOR ST_Ceonetry

B

EQ N

a ISO/IEC

amat ri x CHARACTER(9))

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 matrjx';
END | F;
-- If any value in amatrix is not the list of
-- possible values: 'T", '"F, '0", "1, '2' ~"*" | then
-- raise an exception.
SET counter = 1,
VWHI LE counter <= 9 DO
| F SUBSTRI N amat ri x FROM count erEOR 1)
NOT IN(C 'T, "F, "0, "2",."™2", "*" ) THEN
S| GNAL SQLSTATE ' 2FF04'
SET MESSAGE TEXT 'invalid intersection matrix';
END | F;
SET counter = counter + J
END WHI LE;
-- Process each of the 9J'ntersections
SET counter = 1,
VWHI LE counter <= 9 DO
-- Set cr to thexdi mension of the current intersection
CASE count er

WHEN 1 THEN
SEf~er = (Interior(SELF) C Interior(ageonmetry)).
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 Dinension; -- See Description
VWHEN 4 THEN
SET cr = (Boundary(SELF) C Interior(ageonetry)).
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
IFCRNOT IN( O, 1, 2 ) THEN
RETIIRN 0O

Descfiption

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
IF CRNOT IN( -1;00, 1, 2 ) THEN
RETURN O;
END | F;
END;
SET counter = ceunter + 1
END WHI LE;
-- | f the di mensi~on of each intersection matches the amatri x,
-- return true
RETURN 1;

END

1) The method)ST_Relate(ST_Geometry, CHARACTER) takes the following input parameters:

ar an.ST_Geometry value ageometry,

b) a CHARACTER value amatrix.

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

Case:

hen

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

Each character in amatrix corresponds to a cell in the DE9SIM 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

(Boundan(SELE) C Boundaniageometnv)).ST Dimension
\ ZJ\ 7 3 J\NTI 277 —

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

OO (NP WIN

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

Each character value in amatrix specifies the set of acceptable\valtes for in intersection
given cell. The meaning for any cell is described in Table 10— Cell Values.

Table 10 — Cell Values

Cell Value | Intersection Set Results
T {0,1, 28
F {-1}
0’ {04
1 {1}
2' {2}
e {-1,0,1,2}

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

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

3) IffCRis not in the set SRI, then set RESULT to 0 (zero).

Return RESULT.

at a

ts
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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 | NTECGER

FOR ST_GCeonetry
BRETIIRN _SELE_ST Rel at n( agnnrn:\f Ly ' EEXEEXx x %! )

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

2) The null-call method ST_Disjoint(ST_Geometry) returns the result of thé value expression:

T
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
RETLURN
CASE SELF. ST_Di sj oi nt (ageonetry)
WHEN 1 THEN
0
VWHEN O THEN
1
ELSE
NULL

END

Descriptjon

1) The ethod ST _Intersects(ST_Geometry) takes the following input.parameters:
a) dn ST_Geometry value ageometry.

2) The null-call method ST_Intersects(ST_Geometry) retutns the result of the value expression: CASE
SELK.ST_Disjoint(ageometry) WHEN 1 THEN 0 WHEN 0 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
FOR ST_Ceonetry

RETURN
CASE
VWHEN SELF. ST_Di nension = 0 AND ageonetry. ST_Di nensi on ~0) THEN
NULL
ELSE
-- Use ST _Relate to deternmine result of the touch operat| on
-- on SELF and ageonetry
CASE SELF. ST_Rel ate(ageonetry, 'FT*******'37°= 1 OR
SELF. ST_Rel ate(ageonetry, 'F**T***%*') = 1 OR
SELF. ST_Rel at e(ageonetry, 'Fr**xTiE*") = ]
VWHEN TRUE THEN
1
WHEN FALSE THEN
0
ELSE
NUL L
END
END
Description

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

2) Hor the null-call method ST~ Touches(ST_Geometry):

Jase:

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

b) Otherwise, return the result of the value expression: CASE SELF.ST_Relate(ageometry,
'Rk = 1 OR SELF.ST_Relate(ageometry, 'F**T*++*+) = 1 OR SELF.ST_Relate(adeometry,
FReTxxxxty = 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.

Definition

Descriptjon

1)

2)

64

CREATE METHOD ST _Crosses(ageomnetry ST _Geonetry)
RETURNS | NTEGER
FOR ST_Ceonetry
RETLRN
CASE
VWHEN SELF. ST_Di nension = 0 AND ageonetry. ST_Di nensi on = 1 THEN
SELF. ST_Rel at e(ageonetry, ' TxTr*****x')
VWHEN SELF. ST_Di nensi on = 0 AND ageonet ry. ST_Di mensi on =2 THEN
SELF. ST_Rel at e(ageonetry, ' T*Tr***x*x")
VWHEN SELF. ST_Di nension = 1 AND ageonetry. ST_Di mension' = 0 THEN
ageorretry. ST _Rel at e( SELF, ' T*Tx*****")
VWHEN SELF. ST _Di nension = 1 AND ageonetry. ST_Di pension = 1 THEN
SELF. ST_Rel at e(ageonetry, 'Q***x*x*x*x')
VWHEN SELF. ST_Di nensi on = 1 AND ageonet ry. ST\Di“mensi on = 2 THEN
SELF. ST_Rel at e(ageonetry, ' TrTr***x*x')
VWHEN SELF. ST_Di nensi on = 2 AND ageonet t y»-8T_Di nensi on = 0 THEN
ageorretry. ST _Rel at e( SELF, ' T* T*****%x)
VWHEN SELF. ST_Di nensi on = 2 AND ageofret ry. ST_Di mensi on = 1 THEN
ageonetry. ST _Rel at e( SELF, ' T*Tx*3**x")
ELSE
NULL

END

The mmethod ST_Crosses(ST_Geometry)-takes the following input parameters:
a) dn ST_Geometry value ageometry.

For the null-call method ST_Crosses(ST_Geometry):

Caseq:

a) It the dimensien'of SELF is equal to O (zero) and the dimension of ageometry is equal to 1 (gne),
nen returnthe result of the value expression: SELF.ST_Relate(ageometry, "T*T***xxx"),

—

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

c) If the dimension of SELF is equal to 1 (one) 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+**"),

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
FOR ST_Ceonetry

a ISO/IEC

RETIURN_SELE._ST Rel at n( agegnetry  THEx* A PEX] )

7

Descriptjon
1) The fnethod ST_Within(ST_Geometry) takes the following input parameters:

a) dn ST_Geometry value ageometry.

2) The null-call method ST_Within(ST_Geometry) returns the result of the valGe, expression:

SELRK.ST_Relate(ageometry, 'T*****EF*"),
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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 | NTECGER

FOR ST_GCeonetry
RETURN agnnrn:\f Ly ST \W.t hi n( SEL I:)

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

2) The null-call method ST_Contains(ST_Geometry) returns the result of the value expression:
apeometry.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
RETLRN
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 ageonetry. ST_Di mensi on =*1" THEN
SELF. ST_Rel at e(ageonetry, ' 1*T***T**")
VWHEN SELF. ST_Di nensi on = 2 AND ageonet ry. ST_Di mension
SELF. ST_Rel at e(ageonetry, ' T*¥T***T**")
ELSE
NULL

0 THEN

2 THEN

END

Descriptjon

1) The fnethod ST_Overlaps(ST_Geometry) takes the followingdnput parameters:
a) dn ST_Geometry value ageometry.

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

a) It the dimension of SELF is equal te,0"(zero) and the dimension of ageometry is equal to 0 (Zero),
nen 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 (ope),
nen return the result of the value expression: SELF.ST_Relate(ageometry, "1¥T***T**"),

—

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

—

d) Qtherwises~teturn 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_MaxGeomet r yAsText))

RETURNS ST_Geonetry

ISO/IEC 13249-3:1999 (E)

ECR ST Ceonet Ly

-- See Description

Definlitional Rules

1)

Description

1)

2)

a) a CHARACTER LARGE OBJECT value awkt.

A

well-known text representation>.

A

wel | - known text representation>:=
<poi nt text representation>

| <curve text representation>

| <surface text representation>

| <collection text representation>

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

<curve text representation> ::=
<linestri.ng text representation>

| <circuharstring text representation>

| <compoundcurve text representation>

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

ST _MaxGeometryAsText is the implementation-defined maximum cardinality’of the CHARACTER
LIARGE OBJECT used for the well-known text representation of an ST (Geometry value.

The method ST_WKTToSQL(CHARACTER LARGE OBJECT) takes the following input parameters:

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

<circularstring text representation> ::=
Cl RCULARSTRI NG <circul arstring 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>

<mul ticurve text representation> :

a ISO/IEC

MULTI CURVE <mul ti curve text>
[| <multilinestring text representation>

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

<mul|ti surface text representation> ::=
MULTI SURFACE <mul ti surface text>
[| <mul tipol ygon text representation>

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

<gednetrycol l ection text representation> ::=
GEOVETRYCOLLECTI ON <geonet rycol | ecti og\Pext >

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

<cur|vepol ygon text body> ::=
<curvepol ygon text>

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

<poilnt text> ::=
<enpty set>
[| <left paren>C%point> <right paren>

<poifnt > = <X3<y>
<xX> [ . = <nupber >
<y> |. {7 <number >

<linestring text> ::=
<enpty 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>
| <circularstring text representation>
| <conpoundcurve text representation>

ISO/IEC 13249-3:1999 (E)

par en>

A

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

AN

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

body>

7AN

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

<ri ght {paren>

TAN

pol ygon text> ::=
<enpty set>
| <left paren> <linestring text>

{ <comma> <linestring text>}... <right

A

mul tipoint text> ::=
<enpty set>

| <left paren>
{ <comma>

text >
text > }...

<poi nt

<poi nt <ri ght
<Jmul ticurve text> @ \=

<enpty set>

| <left paren>

{ <caomme&>

t ext >
text> }...

<curve

<curve <ri ght

7AN

ul tilinestring text> :
<efpty set>

| «left paren> <linestring text

{ <comma> <linestring text

body>
body> }...

par en>

par en>

par en>

<ri ght

par en>

<mul tisurface text> ::=
<enpty set>
| <left paren> <surface
{ <comma> <surface

t ext>
text> }... <right
<mul ti pol ygon text> ::=
<enpty set>
| <left paren> <pol ygon
{ <comma> <pol ygon

t ext
t ext

body>

body> }... <right

par en>

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>.

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

iif) 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>.

iy) Otherwise, <well-known text representation> produces an ST_GeomCollection value
specified by the immediately contained <collection text representation>.

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

c) C(ase:

i] If <curve text representation> immediately égntains a <linestring text representation>, then
<curve text representation> produces an §T_LineString value specified by the immediatgly
contained <linestring text representation>.

i) If <curve text representation> immediately contains a <circularstring text representation3,
then <curve text representation> produces an ST_CircularString value specified by the
immediately contained <circularstring text representation>.

iif) Otherwise, <curve text representation> produces an ST_CompoundCurve value specifigd by
the immediately contained <compoundcurve text representation>.

d) dlinestring text representation> is the well-known text representation for an ST_LineString vdlue.
dlinestring textepresentation> produces an ST_LineString value specified by the immediatgly
dontained <lifiestring text body>.

e) dcircularstring text representation> is the well-known text representation for an ST_CircularString

<

alue. Let APA be the ST_Point ARRAY value produced by a <circularstring text>.

ase.

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 an
empty ST_CompoundCurve value.

i) Otherwise, <compoundcurve text representation> produces an ST_CompoundCurve value as
the result of the value expression: NEW ST_CompoundCurve(ACA).

g\ <surface toxt rnprnennfnfinns prnrhmne an ST Surface value cpnhifind h\]/ the immediat Iy

contained <curvepolygon text representation>._

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

Case:

i) If <curvepolygon text representation> immediately contains a <curvepolygon text bo$y>, then
<curvepolygon text representation> produces an ST_CurvePalygon value specified by the
immediately contained <curvepolygon text body>.

i) Otherwise, <curvepolygon text representation> produces an ST_Polygon value spedified by
the immediately contained <polygon text representation>.

i) <polygon text representation> is the well-knownd{ext’representation for an ST_Polygon vplue.
<polygon text representation> produces an ST.Polygon value specified by the immediatgly
contained <polygon text body>.

j)| Case:

i) If <collection text representation> immediately contains a <multipoint text representafion>,
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-Cohtained <multicurve text representation>.

ii) If <collection text representation> immediately contains a <multisurface text represeitation>,
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 d4pecified
by the immediately contained <geometrycollection text representation>.

k) <multipoint text representation> is the well-known text representation for an ST_MultiPoint value.
Let APA be the ST_Point ARRAY value produced by a <multipoint text>.

Case:

i) If the cardinality of APA is 0 (zero), then <multipoint text representation> produces an empty
ST_MultiPoint value.

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

2) Otherwise, <multicurve text representation> produces an ST_MultiCurve value as the

result of the value exp;ess'gn' NEWL,ST I\/Illlfi(“llr\/n(A{“A)

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

m) <qmultilinestring text representation> is the well-known text representation for an
3T MultiLineString value. Let ALSA be the ST_LineString ARRAY value produced by a
dmultilinestring text>.
Gase:
i] If the cardinality of ALSA is 0 (zero), then <multilinestring téxt representation> produces [an
empty ST_MultiLineString value.
i) Otherwise, <multilinestring text representation> proediices an ST_MultiLineString value as the
result of the value expression: NEW ST_MultiLingString(ALSA).
n) (ase:

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) Otherwise, <multisurface text representation> produces an ST_MultiSurface value afs the
result of the value expression: NEW ST_MultiSurface(ASA).

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

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

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

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

q\ let APA he the ST Paint ARRAY value nraoduced hyv a <linestrina text> in <linestring tex body>
1 4 5 5 .

Case:

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

i) Otherwise, <linestring text body> produces an ST_LineString value as the result of tihe value
expression: NEW ST_LineString(APA).

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

Case:

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

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

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

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

Case:

i) Ifthe cardinality of ALSA is O (zero), then <polygon text representation><polygon text body>
produces an empty ST_Polygon value.

ity 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).

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

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

i) Otherwise, <point text> produces the ST_Point value from <point>.
u) Let XC be the DOUBLE PRECISION value specified by <x> in <point> and YC be the DOUBLE
PRECISION value specified by <y> in <point>. <point> produces an ST_Point value as the result

of the value expression: NEW ST_Point(XC, YC).

v) Case:

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

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

w) (ase:

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.

x) Case:

i] If <compoundcurve text> immediately contains an <empty set>, then <compoundcurve tpxt>
produces an empty ST_Curve ARRAY yalue.

i) Otherwise, <compoundcurve text> produces an ST_Curve ARRAY value that contains the
ST_Curve values specified by the'immediately contained <single curve text>s.

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

body>.

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

z) (ase;

i] \JH<curve text> immediately contains a <linestring text body>, then <curve text> produce$ 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>.

o

D

i)

)

i)

) Case:

Case:

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

i) Otherwise, <surface text> produces an ST_Polygon value specified-by the immediately
contained <polygon text body>.
C) Case:
i) If <curvepolygon text> immediately contains an <empty_set>, then <curvepolygon text>
produces an empty ST_Curve ARRAY value.
i) Otherwise, <curvepolygon text> produces an ST.°Curve ARRAY value that contains the
ST_Curve values specified by the immediately contained <ring text>s.
) Case:
i) If <polygon text> immediately contaifis an <empty set>, then <polygon text> producgs an
empty ST_LineString ARRAY value.
i) Otherwise, <polygon text>@roduces an ST_LineString ARRAY value that contains the
ST_LineString values specified by the immediately contained <linestring text>s.
p) Case:

If <multipointfext> immediately contains an <empty set>, then <multipoint text> produces an
empty ST-Poaint ARRAY value.

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

1)

i)

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

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) Gase:

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-Ccontains th¢
ST_Polygon values from the immediately contained <polygon text body>s.

i) Case:

i] If <geometrycollection text> immediately contains an <empty/set>, then <geometrycollegtion
text> produces an empty ST_Geometry ARRAY.

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

kk) The list of keywords are CIRCULARSTRING, COMROUNDCURVE, CURVEPOLYGON, EMPTY,
bEOMETRYCOLLECTION, LINESTRING, MUETICURVE, MULTILINESTRING, MULTIPOINT,
NULTIPOLYGON, MULTISURFACE, POINT.‘and POLYGON.

o

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

4) The null-call method ST_WKTToSQL(CHARACTER LARGE OBJECT) returns an ST_Geometryf
valug 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

11999 (E)

-- See Description

Definlitional Rules

1) ST_MaxGeometryAsText is the implementation-defined maximum cardinality’ 0f the CHARA(
LIARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description
1) e method ST_AsText() has no input parameters.
2) e null-call method ST_AsText() returns a CHARACTER LARGE OBJECT value containing

ell-known text representation of SELF. Values must be‘produced in the BNF for <well-kno
presentation>.

=

LTER

the
VN text
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5.1.31

Purpose

ST_WKBToSQL Method

Return a specified ST_Geometry value.

Definition

Definitio

CREATE METHOD ST_WKBToSQL

(

awkb Bl NARY LARGE OBJECT(ST_MaxGeonet r yAsBi nary))

RETURNS ST_Geonetry

a ISO/IEC

FOR_ST Chnnntry

- See Description

hal Rules

1) ST_NaxGeometryAsBinary is the implementation-defined maximum cardinality. of the BINARY

Descript

LAR(

S5E OBJECT used for the well-known binary representation of an ST_Geometry value.

on

1) The fnethod ST_WKBToSQL(BINARY LARGE OBJECT) takes the‘following input parameters:

2)

80

a) 3

The
<wel

<wel

<poi

<cur

<lin

BINARY LARGE OBJECT value awkb.

vell-known binary representation of an ST_Geometry value is defined by the following BNF
-known binary representation>.

| - known binary representation>*x=
<poi nt binary representation®
<curve binary representatien>
<surface binary representation>
<col l ection binary representation>

nt binary representafion> ::=
<byte order> <wkbpoi nt > <wkbpoi nt bi nary>

ve binary representation> ::=
<linestring-bi nary representation>
<circul arstring binary representation>
<conpoundcurve binary representation>

estfiyng binary representation> ::=
Lpyt e order> <wkblinestring> <numr <wkbpoi nt binary>...

for

<cir

cularstring binary representation> ::=
<byte order> <wkbcircul arstring> <nun> <wkbpoi nt binary>. ..

<conpoundcurve binary representation> ::=

<sur

<cur

<byte order> <wkbcompoundcurve> <nunme <wkbcurve binary>...

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

vepol ygon binary representation> ::=
<byt e order> <wkbcurvepol ygon> <nun® <wkbring binary>...
<pol ygon bi nary 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® <poi nt binary representation>..

<Jmul ticurve binary representation> ::=
<byte order> <wkbnulticurve>
<nun® <curve binary representation>..
| <multilinestring binary representation>

AN

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

A

ul ti surface binary representation> ::=
<byt e order> <wkbmul ti surface>
<nune <surface binary representation>.\
| <multipol ygon binary representation>

A

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

<geonetrycol | ection binary represéentation> ::=
<byte order> <wkbgeonetrycollection>
<nun® <wel | - known bi.nary representation>..

A

Wkbcurve binary> ::=
<l i nestring binary\representation>
| <circularstring-binary representation>

A

Wkbring binary> %=
<l i nestripg\bi nary representation>
| <circularstring binary representation>
| <compolndcurve binary representation>

<nkbpoi nt) bi nary> :: = <wkbx> <wkby>

kbx> :: = <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

Geometry Types 81


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

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

<wkbcompoundcurve> ::= 1! See Description
<wkbpol ygon> ::= !l See Description
<wkbcurvepol ygon> ::= 1! See Description
<wkbmul tipoint> ::= 11 See Description

<wkbmul tilinestring> ::= 1! See Description
<wkbmul ticurve> ::= 11 See Description
<wkhoultisurface> ::= || See Description
<wkfmul ti pol ygon> ::= 1! See Description
<wklgeonetrycol l ection> ::= 1! See Description

<bytle order> ::=
<bi g endi an>
[| <little endian>

<bid endian> ::= !l See Description
<litjtle endian> ::= 11 See Description
<bytle> ::= 11 See Description
<uint32> ::= 11 See Description
<doyble> ::= 1!l See Description

a) (ase:

i] If <well-known binary representation> immediately contains a <point binary representati¢n>,
then <well-known binary représentation> produces an ST_Point value specified by the
immediately contained <pQint binary representation>.

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

iif) If <well-known binary representation> immediately contains a <surface binary
representation>, then <well-known binary representation> produces an ST_Surface valy
specified by the immediately contained <surface binary representation>.

D

iy 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>,

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
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 of-<<nun> that
contains the ST_Point values specified by the immediately contained <wkbpoint binary>$.
<linestring binary representation> produces an ST_CircularString value as the'‘result of the value
expression: NEW ST_CircularString(APA).

<compoundcurve binary representation> is the well-known binary representation for an
ST_CompoundCurve value. Let ACA be an ST_Curve ARRAY valyge with cardinality of ¥num>
that contains the ST_Curve values specified by the immediately, €¢entained <wkbcurve bipary>s.
<compoundcurve binary representation> produces an ST_CompoundCurve value as the|result 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 binafy>, then
<curvepolygon binary representation> produces an ST_CurvePolygon. Let ACA be pn
ST_Curve ARRAY value with cardinality of <num> that contains the ST_Curve values
specified by the immediately ¢ohtained <wkbring binary>s.

Case:

1) If the cardinality of ACA is 0 (zero), then <curvepolygon binary representation> groduces
an empty ST°_CurvePolygon value.

2) If theeardinality of ACA is 1 (one), then let AER be the element of ACA. <curvepgolygon
binary-representation> produces an ST_CurvePolygon value as the result of the|value
expression: NEW ST_CurvePolygon(AER).

3).~Otherwise, let AER be the first element in ACA and let AIR be the sublist of ACA
containing the other elements of ACA. <curvepolygon binary representation> prpduces
an ST_CurvePolygon value as the result of the value expression: NEW

ST CurvePulygomAER, AR):

i) Otherwise, <curvepolygon binary representation> produces an ST_Polygon value specified
by the immediately contained <polygon binary representation>.
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)

k)

m)

<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 O (zero), then <polygon binary representation> produces an
empty ST_Polygon value.

a ISO/IEC

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).

¢

D A (N < A

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

ase:

If <collection binary representation> immediately contains a <multipoint binary
representation>, then <collection binary representation> produces@n ST_MultiPoint valy
specified by the immediately contained <multipoint binary representation>.

If <collection binary representation> immediately contains a<multicurve binary
representation>, then <collection binary representation>preduces an ST_MultiCurve va
specified by the immediately contained <multicurve binary representation>.

If <collection binary representation> immediately contains a <multisurface binary
representation>, then <collection binary representation> produces an ST_MultiSurface \
specified by the immediately contained <multisurface binary representation>.

Otherwise, <collection binary representation> produces an ST_GeomCollection value
specified by the immediately containéd <geometrycollection binary representation>.

multipoint binary representation>s the well-known binary representation for an ST_MultiPg
alue. Let APA be the ST_Point ARRAY value with cardinality of <num> that contains the
T_Point values specified hy.the immediately contained <point binary representation>s.
multipoint binary represefntation> produces an ST_MultiPoint value as the result of the valu
xpression: NEW ST_MultiPoint(APA)

ase:

If <multjeurve 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 bin

ining

e

alue

int

ary

fepresentation> produces an ST_MultiCurve value as the result of the value expression:

i)

NEW -ST_MuttiCurve(ACAY:

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

<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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Case:

i) If <multisurface binary representation> immediately contains a <multisurface binary>,

1999 (E)

then

<multisurface binary representation> produces an ST_MultiSurface value. Let ASA be the
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>.

<m||I'riIr_\nI\J/gnn hinnry rnprncnnfnfinn> is-the well-known hinnr\ll rnprncnnfnfinn for an
ST_MultiPolygon value. Let APA be the ST_Polygon ARRAY value with cardinality of(x
contains the ST_Polygon values specified by the immediately contained <polygon pinary
representation>s. <multipolygon binary representation> produces an ST_MultiPolygon
the result of the value expression: NEW ST_MultiPolygon(APA).

<geometrycollection binary representation> is the well-known binary representation for a
ST_GeomCollection. Let AGA be the ST_Geometry ARRAY value with cardinality of <n
contains the ST_Geometry values specified by the immediately contained <well-known b

um> that
alue as
N

Im> that
inary

representation>s. <geometrycollection binary representation> produces an ST_GeomCg¢llection

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

i) If <wkbcurve binary> immediately contains a <lin€string binary representation>, then
<wkbcurve binary> produces an ST_LineStringwalue specified by the immediately ¢
<linestring binary representation>.

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

Case:

i) If <wkbring binary> immediately contains a <linestring binary representation>, then <
binary> produces an ST LineString value specified by the immediately contained <Ii
binary representation>.

i) If <wkbring binary> immediately contains a <circularstring binary representation>, th
<wkbring binary> produces an ST_CircularString value specified by the immediately
contained-<circularstring binary representation>.

i) Othérwise, <wkbring binary> produces an ST_CompoundCurve value specified by t
immediately contained <compoundcurve binary representation>.

Let XC be the DOUBLE PRECISION value speC|f|ed by <wkbx> in <kap0|nt blnary> an

pntained

wkbring
nestring

d YC be

produces an ST_Point value as the result of the value expression: NEW ST _Point(XC, Y
<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> th

inary>
C).

at

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>.

z) <big endian> is a <byte order> represented by a <byte> with the value 0 (zero). <uint32> is Big
Endian (mnc'r Qignifir‘an’r actet firct) <dauhle> is Rig Endian (cign hit is in the first nrfpf)

aa) dlittle endian> is a <byte order> represented by a <byte> with the value 1 (one). <uint32>is|Little
HBndian (most significant octet last). <double> is Little Endian (sign bit is in the last octet).

bb) 4byte> is an 8 bit (1 (one) octet) data type that encodes an unsigned integer in.the range [0,]255].

cc) quint32> s a 32 hit (4 octets) data type that encodes an unsigned integer in the range [0,
4294967295].

dd) qdouble> is a 64 bit (8 octets) double precision data type that engcodes a double precision foymat
Using the IEC 559:1989.

qwell-known binary representation> provides a portable.representation of a geometry value as a
dontiguous stream of octets in a BINARY LARGE OBJECT value. The serialized ST_Geometry
i$ either represented in Big Endian format or LittlesEndian format. Conversion between Big
HBndian format or Little Endian format is a simpléeperation involving reversing the order of ogtets
within each <uint32> or <double> value in the(BINARY LARGE OBJECT.

The marameter awkb is the well-known binaryirepresentation of an ST_Geometry value and it myist be
produicible in the BNF for <well-known binafy representation>.

The full-call method ST_WKBToSQL(BINARY LARGE OBJECT) returns an ST_Geometry valug
reprgsented by awkb.

a ISO/IEC
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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 BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary)
FOR ST_GCeonetry

-- See Description

Definlitional Rules

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

Description

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

2) The null-call method ST_AsBinary() returns a BINARY LARGE OBJECT value containing thg well-
k

hown binary representation of SELF. Values must be-produced in the BNF for <well-known| binary
representation>.
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5.1.33 ST_GeomFromText Functions
Purpose
Return a specified ST_Geometry value.
Definition

CREATE FUNCTI ON ST_Geonfr oniText

(awkt CHARACTER LARGE OBJECT( ST_MaxGeonetryAsText))
RETURNS ST_Geonetry

a ISO/IEC

LANGUAGE QQ

TERM NI STI C
JONTAI NS SQL
RETURNS NULL ON NULL | NPUT
§TATI C DI SPATCH

- See Description

CREATE FUNCTI ON ST_Geonfr omlext

(lawkt CHARACTER LARGE OBJECT( ST_MaxCGeornet r yAsText.),
asrid | NTEGER)

RETURNS ST_Geonetry

LJANGUAGE SQL

ODETERM NI STI C

QONTAI NS SQL

RETURNS NULL ON NULL I NPUT

STATI C DI SPATCH

- See Description

Definitiohal Rules

1) ST_NaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER

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

Descriptjon

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

parameters:
a) g CHARACTER LARGE OBJECT value awkt.

2) For theuull-call function ST_GeomFromText(CHARACTER LARGE OBJECT):

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 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\ Ratinrn oan ST CGCaonmatrvy valuia ranracantad hv awildt waath tha cnatial rafaranca ovctam 14 ntlfler
ettt att—ot SHeH Yy artdetFepreSete oWk tRe-SPataretere Hee-SySterhi-ag

set to asrid.
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5.1.34
Purpose

Return a

ST_GeomFromWKB Functions

specified ST_Geometry value.

Definition

CREATE FUNCTI ON ST_Ceonfr om\KB

(

awkb Bl NARY LARGE OBJECT(ST_MaxGeonet r yAsBi nary))

RETURNS ST_Geonetry

ANCGUACE QQ

d
A
g

CREA
(

=
L

q
A
g

Definitio

TERM NI STI C
IONTAI NS SQL
FETURNS NULL ON NULL | NPUT
TATI C DI SPATCH

- See Description

TE FUNCTI ON ST_Geonfr om/KB

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

PETURNS ST_Geonetry

ANGUAGE SQL

ODETERM NI STI C

ONTAI NS SQL
ETURNS NULL ON NULL | NPUT
TATI C DI SPATCH

- See Description

hal Rules

1) ST_NaxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY

LAR(
Descript
1) Thef

a) 3

2) Fort

S5E OBJECT used for the well-known binary representation of an ST_Geometry value.

on

unction ST_GeomFromWKB(BINARY LARGE OBJECT) takes the following input paramets
BINARY_LARGE OBJECT value awkb.

ne null-eall function ST_GeomFromWKB(BINARY LARGE OBJECT):

a) T

he parameter awkb is the well-known binary representation of an ST Geometry value and

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

a ISO/IEC

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

S
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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\ Ratirn on ST CGCaoanmatry valua ranracantad hyvy avlch vanth tha cnatial rafaranca cvuctam id r]tlfler
ettt attot SHeH Yy arte+epreSeite oy awikeo-At—tHe-SPatarHererenee-SySte e

set to asrid.
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5.1.35 ST_OrderingEquals Function
Purpose

Tests if two ST_Geometry values are equal.
Definition

CREATE FUNCTI ON ST_Or deri ngEqual s
(ageonetry ST _Ceonetry,
anot hergeonetry ST _Ceonetry)
RETIURNS | NTECER
ANGUAGE SQL
TERM NI STI C
[ONTAI NS SQL
PETURNS NULL ON NULL | NPUT
TATI C DI SPATCH
ETURN
CASE ageonetry. ST_Equal s(anot her geonetry)
WHEN 1 THEN O
ELSE 1
END

00 0.0

CREATE ORDERI NG FOR ST_Geonetry
HQUALS ONLY BY RELATIVE ST_Orderi ngEqual s( SThGeonetry, ST_Geonetry)

Descriptjon
1) The function ST_OrderingEquals(ST_Geometry, ST..Geometry) takes the following input parameters:
a) gn ST_Geometry value ageometry,
b) gn ST_Geometry value anothergeometry.
2) For the null-call function ST_OrderingEquals(ST_Geometry, ST_Geometry):

Casd:

a) I the result of the value ‘expression: ageometry.ST_Equals(anothergeometry) is 1 (one), the

return O (zero).

=

b) Qtherwise, return 1 (one)

3) Use the function ST_OrderingEquals(ST_Geometry, ST_Geometry) to define ordering for the
ST_Geometry type.
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5.1.36 SQL Transform Functions

Purpose

Define SQL transform functions for the ST_Geometry type.
Definition

CREATE TRANSFORM FOR ST_Geonetry
ST _\Wel | KnownText
(TO S WTH METHOD ST_WKTToSQL
((‘HADA(‘TI:D LARGE. ('P.'IIW“T( QT_I\/hy(?nnrn:\f r\J/At:Tnyf ) ) .
FROM SQL W TH METHOD ST_AsText ()),
ST _Wel | KnownBi nary
(TO SQ. WTH METHOD ST_WKBToSQL
(Bl NARY LARGE OBJECT( ST_MaxCeormet r yAsBi nary)),
FROM SQL W TH METHOD ST_AsBi nary())

Definlitional Rules

1) 9T_MaxGeometryAsText is the implementation-defined maximum catdinality of the CHARACTER
LIARGE OBJECT used for the well-known text representation of anST_Geometry value.

2) 9T _MaxGeometryAsBinary is the implementation-defined maximium cardinality of the BINARY
LIARGE OBJECT used for the well-known binary representdtion of an ST_Geometry value.

Description

1) Use the method ST _WKTToSQL(CHARACTERWARGE OBJECT) and the method ST_AsTgxt() to

efine the transform group ST_WellKnownText.

Q

—

2) Use the method ST _WKBT0oSQL(BINARY'LARGE OBJECT) and the method ST_AsBinary()| to

pfine the transform group ST_WellKrownBinary.

Q
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6 Point Types

6.1 ST_Point Type and Routines
6.1.1 ST_Point Type

Purpose

The ST_Point type is a 0-dimensional geometry and represents a single location in two-dimensional
coordinate space.

Definition

OREATE 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'ON, ycoord DOUBLE PRECI SI ON, asrid | NTEGER)
RETURNS ST_Poi nt
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL™ ON NULL | NPUT,

METHOD ST X()
RETURNS' DOUBLE PRECI SI ON
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT

METHOD ST_X(xcoord DOUBLE PRECI SI ON)
RETURNS ST_Poi nt
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 SCQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I NPUT,

METHOD ST _Y(ycoord DOUBLE PRECI SI ON)

Definitio

RETURNS ST_Poi nt
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

a ISO/IEC

CALLED ON NULL I NPUT,

NETHOD ST _Explicit Poi nt ()

RETURNS DOUBLE PRECI SI ON ARRAY] 2]
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

hal Rules

1) The attribute ST_PrivateX is not for public use. There are no GRANT statements granting EXEQUTE

privil

bge to the observer or mutator method for ST_PrivateX.

2) The attribute ST_PrivateY is not for public use. There are‘ndo GRANT statements granting EXEQUTE

privil
Descript
1) The
a) 3
b) 4
c) 3
d 3
e) 3§
f) 4

9) 3

bge to the observer or mutator method for ST_Privatey.

on

5T_Point type provides for public use:

method ST_Point(DOUBLE PRECISION, DOUBLE PRECISION),

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

method ST_X(DQUBLE PRECISION),

method ST «Y{(),

method'ST_Y(DOUBLE PRECISION),

method ST_ExplicitPoint(),

h) a function ST_PointFromText(CHARACTER LARGE OBJECT),

i) afunction ST_PointFromText(CHARACTER LARGE OBJECT, INTEGER),

i) afunction ST_PointFromWKB(BINARY LARGE OBJECT),

k) afunction 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 empty
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
Purpose

Return a

ST_Point Methods

specified ST_Point value.

Definition

CREATE METHOD ST_Poi nt

(

xcoord DOUBLE PRECI SI ON, ycoord DOUBLE PRECI SI ON)

RETURNS ST_Poi nt

FOR_ST Paojint

H

CREA
(
=
=
=

Descript

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

TE METHOD ST_Poi nt

xcoord DOUBLE PRECI SI ON, ycoord DOUBLE PRECI SI ON, <asr'id | NTEGER)

ETURNS ST_Poi nt

OR ST _Poi nt

FETURN SELF. -- Return an, SI-Poi nt value with
ST_Privat eDi nensi on(0). -- di mension = 0,
ST_Privat eCoor di nat eDi nensi on(2). -- co6ordi nate dinmension = 2,
ST _SRID(asrid). --~SRID = asrid,
ST_X(xcoord). --<ST_X = xcoord,
ST_Y(ycoord) =~ ST_Y = ycoord

on

1) The
para

a) 3

b) 3

ethod ST_Point(DOUBLE PRECISION, DOUBLE PRECISION) takes the following input
eters:

DOUBLE PRECISION value-xcoord,

DOUBLE PRECISION valte ycoord.

2) The
anS

ull-call type preserving method ST_Point(DOUBLE PRECISION, DOUBLE PRECISION) rg
~_Point value withi

he dimension set to 0 (zero).

he ¢oardinate dimension value set to 2.

d) Using the method ST_X(DOUBLE PRECISION), the x coordinate value is set to 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:
a) a DOUBLE PRECISION value xcoord,
b) a DOUBLE PRECISION value ycoord,
c) an INTEGER value asrid.

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

ay—Fhe-dimension-sette-0-{zere)-

b) The coordinate dimension value set to 2.

c) The spatial reference system identifier set to asrid.

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

e) Using the method ST_Y(DOUBLE PRECISION), the y coordinate Value is set to ycoord.
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6.1.3 ST_X Methods
Purpose
Observe and mutate the x coordinate value of an ST_Point value.
Definition
CREATE METHOD ST_X()

RETURNS DOUBLE PRECI SI ON

FOR ST_Poi nt
RETURN SELE ST PrivateX

CREATE METHOD ST_X(xcoord DOUBLE PRECI SI ON)
RETURNS ST_Poi nt
HOR 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;
BND

Descriptjon

1) The ethod ST_X() has no input parameterss

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

3) The method ST_X(DOUBLE PREECISION) takes the following input parameters:
a) g DOUBLE PRECISION value xcoord.

4) For the type preservingimethod ST_X(DOUBLE PRECISION):

Case:

a) It xcoordhis-the null value, then an exception condition is raised: SQL/MM Spatial exception + null
Harameter.

b) I SELF ;O thc ||u” va:uc, thCII |ctun| thC ||u” va:uc.

c) Otherwise, return the value expression: SELF.ST_PrivateX(xcoord).
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6.1.4 ST_Y Methods
Purpose
Observe and mutate the y coordinate value of an ST_Point value.
Definition
CREATE METHOD ST_Y()

RETURNS DOUBLE PRECI SI ON

FOR ST_Poi nt
RETURN SELE.ST PrivateY

OREATE METHOD ST_Y(ycoord DOUBLE PRECI SI ON)
RETURNS ST_Poi nt
FOR ST_Poi nt
BEA N
| F ycoord 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 PrivateY(ycoord)
END;
END | F;
END

Descfiption
1) The method ST_Y() has no input parameters.
2) The null-call method ST_Y() returns_the value of the ST_PrivateY attribute.
3) The method ST_Y(DOUBLE .PRECISION) takes the following input parameters:
a) a DOUBLE PRECISIONvalue ycoord.
4) Hor the type preserving method ST_Y(DOUBLE PRECISION):
Jase:

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

b o — ¢ o 1] 1 +la +. +la Il ]
) I OLLT 10 UIT TTUll vaiuc, ticir 1Cuultt uic 17Ul vairuc,

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 ARRAY] 2]

FOR ST_Poi nt
RETIURN ARRAY[ SELE ST X SELE ST V]

Descriptjon
1) The fethod ST_ExplicitPoint() has no input parameters.
2) The null-call method ST_ExplicitPoint() returns an array of type DOUBLE PRECISION with the fist

element representing the x coordinate value and the second element representing the y coordinate
valug.
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6.1.6

ST_PointFromText Functions

Purpose

Return a specified ST_Point value.

Definition

Definlitional Rules

1)

Desc

1)

2)

3)

CREATE FUNCTI ON ST_Poi nt Fr onrext

(awkt CHARACTER LARGE OBJECT(ST_MaxGeomet r yAsText))
RETURNS ST_Poi nt

al

a)

OREATE FUNCTI ON ST_Poi nt Fr onTText

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

Fiption

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

Hor the null-callfunction ST_PointFromText(CHARACTER LARGE OBJECT):

LANGUAGE QQ

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)

(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_Poi nt)

a CHARACTER DARGE OBJECT value awkt.

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

ISO/IEC 13249-3:1999 (E)

LTER

st be

v niad by 23 ih thao cnatial vafaran SWT=S P2 T2 PaNZX 3T 372
T T C 1" T

rsetto0

atrn an CT Datnt Vg
ncwnrartoT _1 T

(zero).

-

aco AL AL
CoSCTCU oy avwwKT it e Spatar TCTeTT

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_MaxGeonet ryAsBi nary))
RETURNS ST_Poi nt

ISO/IEC 13249-3:1999 (E)

LANGUAGE QQ

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)

OREATE 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

RETURN TREAT( ST_GeonFr omAKB(awkb, asfid) AS ST_Point)

Definlitional Rules

1)

Desc

1)

2)

3)

al

al

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

Fiption

a BINARY LARGE OBJECT value awkb.

Hor the null-call funétion ST_PointFromWKB(BINARY LARGE OBJECT):

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

The pafameter awkb is the well-known binary representation of an ST_Point value and itfmust be

produgible in the BNF for <point binary representation>.

Return an ST_Point value represented by awkb with the spatial reference system identifier set to

D {zaora)

U A&£CTU).

The function ST_PointFromWKB(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_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 Curve Types

7.1 ST Curve Type and Routines

7.1.1 ST_Curve Type

Purpose

ISO/IEC 13249-3:1999 (E)

The ST_Curve type is a supertype for 1-dimensional geometry types and represents a continuous locus
of points from the start point to the end point. Subtypes of ST_Curve specify the form of interpolation
between points.

Defirlition

OREATE 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 | NRUT,

METHOD ST_EndPoi nt ()

RETURNS ST_Poi nt
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL. ON NULL | NPUT,

METHOD ST I .sC osed()

RETURNS' | NTEGER

LANGJAGE SCQL

BETERM NI STI C

CONTAI NS SQL,

RETURNS NULL ON NULL I NPUT,

METHOD ST I sRing()

RETURNS | NTEGER
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
LANGUACE 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)

a) a method ST_Length(),

a ISO/IEC

b) 3
c) 34
d) 3
e) 3
f) 3
An S
Subt
An S
An S
Dom

An S
a poi

—_—

C

C.ST]|
(

The ¢limension of ah.ST_Curve value is 1 (one).

The §

The ¢

method ST_StartPoint(),

method ST_EndPoint(),

method ST_IsClosed(),

method ST_IsRing(),

method ST_CurveToLine().

T _Curve value is a 1-dimensional geometry that is defined as@-sequence of ST_Point valu
pes of the ST_Curve type specifies the form of interpolation between ST_Point values.

T _Curve value is defined to be topologically closeds

T _Curve value is the homomorphic image of a‘real, closed interval:

hin = [a, b] = {x 1 R%a <= x <= b } under‘a'mapping f:[a, b] ® R

T _Curve value is not simple if any interior point has the same location as another interior pd
Nt on the boundary:

ST_Curve, [a, b] = c.Domain,

| IsSimple U
"Xy, X 1 (@ b] XX P f(x0)  f(x2) ) U(" Xo, X1 [, D) X1 X2 P f(Xq) L f(x2) )

tart point of an ST_Curve value is returned by the method ST_StartPoint().

end point of an ST_Curve value is returned by the method ST_EndPoint().

int or

10) If the start point of an ST_Curve value is equal to the end point of the ST_Curve value, then the
ST_Curve value is closed.

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

12) The boundary of an ST_Curve value that is not closed consists of the start point and end point of the
ST_Curve value.

13) If an ST_Curve value is simple and closed, then it is called a ring.
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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

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

2) The null-call method ST_Length() returns the implementation-defined length of SELF as megsured in
ts spatial reference system.

3) The returned value is in the linear units of measure of the spatialteference system of SELF.
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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

Descriptjon
1) The fnethod 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.

Defin

ition

CREATE METHOD ST_EndPoi nt ()

RETURNS ST_Poi nt
FOR ST_Curve

ISO/IEC 13249-3:1999 (E)

Desc

2) T

-- See Description

Fiption

he method ST_EndPoint() has no input parameters.

he null-call method ST_EndPoint() returns the ST_Point value that is the end point of SELH
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7.1.5 ST_IsClosed Method
Purpose

Tests if an ST_Curve value is closed.
Definition

CREATE METHOD ST_| sC osed()
RETURNS | NTEGER
FOR ST_Curve
RETLRN
CASE SELF. ST_StartPoint() = SELF. ST_EndPoi nt ()
VWHEN TRUE THEN
1
ELSE
0

END
Descriptjon
1) The ethod ST_lIsClosed() has no input parameters.

2) The null-call method ST_IsClosed() returns 1 (one) if the start paintof SELF is equal to the end point
of SHLF; 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
RETIURN
CASE SELF. ST _IsSinple() = 1 AND SELF. ST_IsC osed() =1
VWHEN TRUE THEN
1
ELSE
0

END
Description
1) The method ST_IsRing() has no input parameters.

2) The null-call method ST_IsRing() returns 1 (one) if SELF is simple and SELF is closed; othenwise 0
(zero).
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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

Descriptjon
1) The fethod ST_CurveToLine() has no input parameters.

2) The :I:ull-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

ISO/IEC 13249-3:1999 (E)

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

UNBER—STH—Cu+ve
AS (
ST PrivatePoints ST_Poi nt

)
| NSTANTI ABLE
NOT FI NAL

METHOD ST_Li neString

RETURNS ST_LineString

SELF AS RESULT

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST _LineString

asrid | NTEGER)
RETURNS ST_LineString
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ONONULL | NPUT,

METHOD ST_Poi nt.s()
LANGUAGE ;SQL
DETERM NI STI C
CONTAI'NS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST _Poi nt's

ARRAY[ ST_MaxCeonet r yArrayEl enents] DEFAULT ARRAY[ ]

(apoi ntarray ST_Poi nt ARRAY[ ST _MaxGeonet r yAr riayEl enent s])

(apoi ntarray ST _Poi nt ARRAY[ ST MaxGeonet ryArrayEl enent s],

RETURNS ST\\Poi nt ARRAY[ ST _MaxGeonet r yArrayEl enent 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 I 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
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

(INERRI DI NG METHOD ST_St art Poi nt ()
RETURNS ST_Poi nt ,

QVERRI DI NG METHOD ST_EndPoi nt ()
RETURNS ST_Poi nt

Definitiohal Rules

1) ST_NaxGeometryArrayElements is the implementation-defined maximumCardinality of an array|of

ST_Geometry values.

2) 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.

Descriptjon
1) The $T_LineString type provides for public use:
a) g method ST_LineString(ST_Point ARRAY),
b) d method ST_LineString(ST_Point ARRAY, INTEGER),
c) g method ST_Points(),
d) g method ST_Points(ST . Point ARRAY),
e) g method ST_NumPaints(),
f) g method ST <POINtN(INTEGER),

g) 4dn overriding method ST_StartPoint(),

h) :1n oQuerriding method ST_EndPoint(),

i) afunction 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 a line.

9) If

an ST_LineString value is simple and closed, then it is called a linear ring.

10) An ST_LineString value returned by the implicitly defined constructor function corresponds tq the

11) A

empty set.

cprresponds to the empty set.

n ST_LineString value with the cardinality of the ST_PrivatePoints attribute ‘equal to 0 (zero
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7.2.2 ST_LineString Methods
Purpose
Return a specified ST_LineString value.
Definition

CREATE METHOD ST _LineString

(apoi ntarray ST_Poi nt ARRAY[ ST_MaxGeomet r yArrayEl ement s])

RETURNS ST_LineString
FOR_ST LineStri ng

RETURN SELF. ST_SRI D(0) . ST_Poi nt s(apoi nt ar r ay)

CREATE METHOD ST_LineString

(lapoi ntarray ST_Poi nt ARRAY[ ST_MaxGeonet r yArrayEl enent s],
asrid | NTEGER)

RETURNS ST_LineString

HOR ST_LineString

RETURN SELF. ST_SRI D( asri d). ST_Poi nt s(apoi ntarr ay)

Definitiohal Rules

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

Descriptjon
1) The fmethod ST_LineString(ST_Point ARRAY) takes the following input parameters:
a) dn ST_Point ARRAY value apointarray.

2) The null-call type preserving method ST_LinreString(ST_Point ARRAY) returns an ST_LineString
valug with:

a) The spatial reference system identifier set to O (zero).

b) Using the method ST_Points(ST_Point ARRAY), the ST_PrivatePoints attribute set to
dpointarray.

3) The method ST_LineString(ST_Point ARRAY, INTEGER) takes the following input parameters:
a) dan ST_Poinf\ARRAY value apointarray,

b) gn INTEGER value asrid.

4) The null-call type preserving method ST_Lmestring(S 1_Point ARRAY, INTEGER) returns an
ST_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_MaxGeonet r yArr ayEl ement s]

FOR ST_LineString
RETIRN _SELE_ST PrivatePoints

OREATE METHOD ST_Poi nt's

(apoi ntarray ST_Poi nt ARRAY[ ST_MaxGeonet r yArrayEl ement s])
RETURNS ST _LineString

FOR ST_LineString

BEA N

CALL ST_CheckConsecDups(apoi ntarray);

IF SELF I'S NULL THEN
RETURN NULL,;
END | F;
-- Check that there are no m xed sparial reference
-- systems between SELF and apoi ntapray.
| F SELF. ST_SRI D <> ST_CheckSRI D{apoi ntarray) THEN
S| GNAL SQLSTATE ' 2FF10'

END | F;
RETURN
SELF. ST_Pri vat eDi mensjon(1).
ST_Pri vat eCoor di-nat eDi nensi on(2) .
ST_Pri vat ePoisivs( apoi nt arr ay) ;
END

Definlitional Rules

-- If apointarray is the null value, contains null Jel enents, of
-- contains consecutive duplicate points, thengsraise an except| on.

-- If SELF is the null value, then return the'null val ue.

SET MESSAGE TEXT 'mi xed spatial reference systens';

1) 9T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an afray of

T_Geometry values.
Description
1) e method ST_Points() has no input parameters.

2) enull-call method ST Paints() returns the ST PrivatePaints attribute of SEIE

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):

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.

i"\ Otharnnica ratiirn an ST | inaStrina valua wvwith-
7 tHEePAHSEe—ett-att r—=HeotHRgYarHe Wit

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 | NTECGER

FOR ST_LineString
RETIURN CARDI NALI TY( SELE_ST PrivatePoints)

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

2) The null-call method ST_NumPoints() returns the cardinality of the ST _PrivatePoints attribut¢.
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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];
BND

Descriptjon

1) The method ST_PointN(INTEGER) takes the following input/parameters:
a) gn INTEGER value aposition.

2) For the null-call method ST_PointN(INTEGER):

Casdg:

a) If the cardinality of the ST_PrivatePoints attribute is equal to 0 (zero), then an exception conglition

$ raised: SQL/MM Spatial exception — empty array.

b)

aposition is less than 1: (one) or greater than the cardinality of the ST_PrivatePoints attribufe,
hen an exception condition is raised: SQL/MM Spatial exception — invalid position.

—

c) Otherwise, returnian ST_Point value at element aposition in the ST_PrivatePoints attribute df
ELF.

[da)
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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 SELE ST Points[1]

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

2) The null-call method ST_StartPoint() returns the result of the value expressjon:;,SELF.ST_Pdqjints[1].

Curve Types 123


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

ISO/IEC 13249-3:1999 (E)

7.2.7

Purpose

ST_EndPoint Method

Return the end point of an ST_LineString value.

Definition

CREATE METHOD ST_EndPoi nt ()
RETURNS ST_Poi nt
FOR ST_LineString

RETIURN_SELE._ST Pojint Q[ SELE_ST NunPoint Q]

a ISO/IEC

Descript

on

1) The fnethod ST_EndPoint() has no input parameters.

2) The null-call method ST_EndPoint() returns the result of the value expression:

SELHR
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.ST_Points[SELF.ST_NumPaints].
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7.2.8

ST _LineFromText Functions

Purpose

Return a specified ST_LineString value.

Definition

Definlitional Rules

CREATE FUNCTI ON ST_Li neFr onmrText

(awkt CHARACTER LARGE OBJECT( ST_MaxGeomnetryAsText))
RETURNS ST_LineString

ISO/IEC 13249-3:1999 (E)

OREATE FUNCTI ON ST_Li neFr onirext

LANGUAGE QQ

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)

(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)

1) 9T_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LIARGE OBJECT used for the well-known text representation of an ST_Geometry value.
Description
1) The function ST_LineFromText(CHARACTER LARGE OBJECT) takes the following input
pprameters:
a) a CHARACTER LARGE OBJECT value awkt.
2) Hor the null-callfunction ST_LineFromText(CHARACTER LARGE OBJECT):
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>.
bY—TReturran-ST—HneSHing-valvetepresented-by-awki-with-the-spatialreferenree-systerm-dentifier
set to O (zero).
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.
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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_MaxGeonet ryAsBi nary))
RETURNS ST_LineString

ISO/IEC 13249-3:1999 (E)

LANGUAGE QQ

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)

OREATE FUNCTI ON ST_Li neFr om/AKB

(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary)
asrid | NTEGER)

RETURNS ST_LineString

LANGUACE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfFr om\KB( awkb, asfid) AS ST LineString)

Definlitional Rules

1)

Desc

1)

2)

3)

al

al

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

Fiption

a BINARY LARGE OBJECT value awkb.

Hor the null-call funétion ST_LineFromWKB(BINARY LARGE OBJECT):

The function ST_LineFromWKB(BINARY LARGE OBJECT) takes the following input paramqters:

The pafameter awkb is the well-known binary representation of an ST_LineString value and it

must\be’producible in the BNF for <linestring binary representation>.

Return an ST_LineString value represented by awkb with the spatial reference system identifier

caotta-O {2ara)

SCLTIU U \£TTU).

The function ST_LineFromWKB(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_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.

Definition

CATC _TV/Dr- OT o~ ] Pl
N\ T IT IO T ourar Jt

UNDER ST_Curve
AS (
ST PrivatePoints ST_Poi nt
ARRAY[ ST_MaxCeonet r yArrayEl enents] DEFAULT []

T Ig

)
| NSTANTI ABLE
NOT FI NAL

METHOD ST _Circul arString
(apoi ntarray ST_Poi nt ARRAY[ ST _MaxGeonet r yArrayEl 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 enent s],
asrid | NTEGER)

RETURNS ST_Circul ar St rig

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL , ON' NULL | NPUT,

METHOD ST_Pginnt's()
RETURNS™ ST_Poi nt ARRAY[ ST_MaxGeonet r yArr ayEl ement s]
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sQL
RETURNS NULL ON NULL I NPUT,

METHOD ST Poi nt's
(apoi ntarray ST _Poi nt ARRAY[ ST _MaxGeonet r yArrayEl enent s])
RETURNS ST CircularString
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 SCQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I NPUT,

METHOD ST_Poi nt N

(aposi tion | NTEGER)
RETURNS ST_Poi nt
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

a ISO/IEC

Definitio

hal

RETURNS NULL ON NULL | NPUT,

NETHOD 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 I NPUT,

QVERRI DI NG METHOD ST_Start Poi nt ()

RETURNS ST_Poi nt,

WVERRI DI NG METHOD ST_EndPoi nt ()

RETURNS ST_Poi nt

Rules

1) ST_NaxGeometryArrayElements is the implementation-defined maximum cardinality of an array|of

ST G

2) The attribute ST_PrivatePoints is not for public use. There are no GRANT statements granting
CUTE privilege to the observer or mutator method for ST_PrivatePoints.

EXE
Descript
1) The

a) 3

b) 4

c) 3

d) 3

on

beometry values.

5T _CircularString type provides for public use:

method ST_CircularString(ST_Point ARRAY),
method ST _CiceularString(ST_Point ARRAY, INTEGER),
method(ST__Points(),

meéethod ST_Points(ST_Point ARRAY),

e) amethod ST_NumPoints(),

f) amethod ST_PointN(INTEGER),

g) a method ST_MidPointRep(),

h) an overriding method ST_ StartPoint(),

i) an overriding method ST_EndPoint(),

j) afunction ST_CircularFromText(CHARACTER LARGE OBJECT),
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k) a function ST_CircularFromText(CHARACTER LARGE OBJECT, INTEGER),
[) afunction ST_CircularFromWKB(BINARY LARGE OBJECT),
m) a function ST_CircularFromWKB(BINARY LARGE OBJECT, INTEGER).

2) The ST_PrivatePoints attribute contains the collection of ST_Point values.

3) The ST_PrivatePoints attribute shall not be the null value. The elements in the ST_PrivatePoints
attribute shall not be the null value.

4) All the ST_Point values in the ST_PrivatePoints attribute shall be in the same spatial referencing

5) e coordinate dimension of an ST_CircularString value is 2.

6) An ST_CircularString value consists of one or more circular arc segments connected end to end. The
first segment is defined by three points. The first point is the start point of the arc.segment. [The
spcond point is any intermediate point on the arc segment other than the staftior end point. The third
ppint is the end point of the arc segment. Subsequent segments are defined-by their intermgdiate

d end points only, as the start point is implicitly defined as the previoas,segment's end poift. In the
becial case where a segment is a complete circle, that is, the start @t end points are coinc|dent,
hen the intermediate point shall be the midpoint of the segment.

= 0

7

i

et NSEG be the number of circular arc segments in the ST ¢(CircularString value. If SELF.NYmPoints
equal to 2 * NSEG + 1, then the ST_CircularString value is'well formed.

7

8) A circular arc segment is the locus of points defined as follows:
Jase:

a) If the start, intermediate, and end points-of an arc segment are not colinear, then the cirdular arc
segment is the locus of points a distance R from the center of the arc, beginning at the sfart point,
passing through the intermediate point, and ending at the end point of the circular arc segment.
The distance R is the radius of¢the circular arc segment, and is equal to the distance from the
center of the circular arc segment and the start, intermediate, or end points. The center pf the
circular arc segment is defined as follows:

Case:

i) If the segment is a complete circle, then the center is located at the midpoint of the lipe
connecting'the start point and the intermediate point.

i) Otherwise, let CHORD1 be the line connecting the start point of a circular arc segmegnt and
the“intermediate point on the segment. Let CHORD?2 be the line connecting the intefmediate
point with the end point of this arc segment. Then the center of the circular arc segnpent is
located at the intersection of the perpendicular bisectors of CHORD1 and CHORD2.

b) 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.

9) |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.
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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_Point ARRAY[ ST_MaxGeonet r yArrayEl ement s])
RETURNS ST Circul arString
EQOR QT_("i rcul arStri ng
RETURN SELF. ST_SRI D( 0) . ST_Poi nt s(apoi nt arr ay)
OREATE METHOD ST Circul arString
(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)
Definitional Rules
1) ST_MaxGeometryArrayElements is the implementation-definedsmaximum cardinality of an afray of
9T _Geometry values.
Description
1) The method ST_CircularString(ST_Point ARRAY).takes the following input parameters:
a) an ST_Point ARRAY value apointarray
2) The null call type preserving method ST-CircularString(ST_Point ARRAY) returns an
ST_CircularString value with:
a) The spatial reference systém identifier set to O (zero).
b) Using the method ST .Points(ST_Point ARRAY), the attribute ST_PrivatePoints array sef to
apointarray .
3) The method ST CircularString(ST_Point ARRAY, INTEGER) takes the following input parameters:
a) an ST~Point ARRAY value apointarray,
b) an INTEGER value asrid.
4) The null calltype preserving method S1_Circularsining(s1_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.
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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_MaxGeonet r yArr ayEl ement s]

FOR ST _GircularString
RETIRN_SELE. ST PrivatePoints

CREATE METHOD ST_Poi nt s(apoi ntarray ST_Poi nt
ARRAY[ ST_MaxCGeornet r yAr r ayEl ement s] )
RETURNS ST Circul arString
HOR ST _GircularString
BEG N
-- |If apointarray is the null value, contains nul} elenents, or
-- contains consecutive duplicate points, then raise 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 spatial reference
-- systems between SELF and apoi ntartay.
| 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 mension(1).
ST _Privat eCoor dikhat eDi nensi on(2) .
ST_Privat ePoi nts(apoi ntarray);
BND

Definitiohal Rules

1) ST_NaxGeometryArrayElements is the implementation-defined maximum cardinality of an array|of
ST_Geometry values:

Descriptjon

1) The vlnethod 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.

H—Otherwise—+eturA-an-ST—CiretarStrng-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 | NTECGER

FOR ST _GircularString
RETIURN CARDI NALI TY( SELE_ST PrivatePoints)

Descriptjon
1) The fnethod 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

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
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

Descfiption

1) The method ST_PointN(INTEGER) takes the following\input parameters:
a) an INTEGER value aposition.

2) Hor the null-call method ST_PointN(INTEGER):

Jase:

a) If the cardinality of the attribute’ST_PrivatePoints is equal to 0 (zero), then an exception fondition
is raised: SQL/MM Spatialcexception — empty array.

b) If aposition is less than 1 (one) or greater than the cardinality of the attribute ST_PrivateRoints,
then an exception.condition is raised: SQL/MM Spatial exception — invalid position.

c) Otherwise, return an ST_Point value at element aposition in the attribute ST_PrivatePoirjts of
SELF.
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7.3.6 ST_MidPointRep Method

Purpose

Return an ST_Point ARRAY which uniquely identifies an ST_CircularString value, including the start, mid,
and end points of each curve segment.

Definition

CREATE METHOD ST_M dPoi nt Rep()
RETURNS ST_Poi nt ARRAY[ ST_MaxGeonet r yArr ayEl ement s]
FOR QT_(‘i rcul arsStri ng

-[- See Description

Definitiohal Rules

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

Descriptjon
1) The fethod ST_MidPointRep() has no input parameters.
2) The null-call method ST_MidPointRep() returns an ST_Points.ARRAY such that:

a) Hor the first circular arc segment of the curve, the points returned are the start, mid, and end
goints of the segment.

b) Hor all subsequent segments, the points returned are the mid and end points of the respectiye
degment.
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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 SELE ST Points[1]

T

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

2) The null-call method ST_StartPoint() returns the result of the value expressjon:;,SELF.ST_Pdqjints[1].
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7.3.8

Purpose

ST_EndPoint Method

Return the end point of an ST_CircularString value.

Definition

CREATE METHOD ST_EndPoi nt ()
RETURNS ST_Poi nt
FOR ST _GircularString

a ISO/IEC

Descript

RETIURN_SELE._ST Pojint Q[ SELE_ST NunPoint Q]

on

1) The fnethod ST_EndPoint() has no input parameters.

2) The null-call method ST_EndPoint() returns the result of the value expression:

SELHR
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7.3.9 ST_CircularFromText Functions

Purpose

Return a specified ST_CircularString value.

Definition

Definlitional Rules

1)

Description

1)

2)

3)

CREATE FUNCTI ON ST_Gi rcul ar Fr onrext

(awkt CHARACTER LARGE OBJECT( ST_MaxGeonetryAsText))
RETURNS ST Circul arString

ISO/IEC 13249-3:

LANGUAGE QQ

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)

OREATE 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_Geonfr onTText (awkt, .asrid) AS ST _Circul arString)

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

The function ST_CircularFromText(CHARACTER LARGE OBJECT) takes the following inpu
pprameters:

a) a CHARACTER LARGE OBJECT value awkt.
Hor the null-callfunction ST_CircularFromText(CHARACTER LARGE OBJECT):

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

1999 (E)

LTER

and it
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identifier set to 0 (zero).

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_GCi r cul ar Fr om\KB

(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary))
RETURNS ST Circul arString

11999 (E)

LANGUAGE QQ

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)

OREATE 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, asfid) AS ST CircularString)

Definlitional Rules

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

Description

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

al

a BINARY LARGE OBJECT value awkb.

2) Hor the null-call funétion ST_CircularFromWKB(BINARY LARGE OBJECT):

al

The patameter awkb is the well-known binary representation of an ST_CircularString val
must\be’producible in the BNF for <circularstring binary representation>.

e and it

Return an ST_CircularString value represented by awkb with the spatial reference systerln

roatian O [

icdlantifi Z2aora)
TUTTIUNCT STLTU U £CTU ).

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

a)

b)

a BINARY LARGE OBJECT value awkb,

an INTEGER value asrid.

Curve Types 143


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

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

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
point of the next curve in the list.

Defintten

OREATE TYPE ST_ConpoundCurve
UNDER ST_Curve
AS (
ST PrivateCurves ST _Curve
ARRAY[ ST_MaxCeonet r yArrayEl enents] 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_ConpoundCur:ve
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ,ON NULL | NPUT,

METHOD ST_CenpoundCur ve
(acurvel ST _Curve,
asr i d\ | NTEGER)
RETURNS ST_ConpoundCurve
SELF AS RESULT
EANGUACGE 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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METHOD ST_Cur ves()

RETURNS ST_Curve ARRAY[ ST _MaxGeonet r yArrayEl ement s]
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST_Curves

Definitio

1) ST_NaxGeometryArrayElements'is the implementation-defined maximum cardinality of an array,

(acurvearray ST_Curve ARRAY[ ST _MaxGeonetryArrayEl ements])
RETURNS ST_ConpoundCurve

SELF AS RESULT

LANGUACGE SQL

DETERM NI STI C

CONTAI NS SQL
CALLED ON NULL I NPUT,

NETHOD ST _NumCurves()

RETURNS | NTECGER

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

NETHOD ST_CurveN(aposition | NTEGER)

RETURNS ST_Cur ve
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

QVERRI DI NG METHOD ST_St ar t Poi nt ()

RETURNS ST_Poi nt ,

QVERRI DI NG METHOD ST_EndPoi nt ()

RETURNS ST_Poi nt

hal Rules

ST_Geometry values.

2) The attribute ST_Private€urves is not for public use. There are no GRANT statements granting

EXE
Descript

1) The

CUTE privilege.to-the observer or mutator method for ST_PrivateCurves.
on

5T, CompoundCurve type provides for public use:

a) a method ST_CompoundCurve(ST_Curve),

b) a method ST_CompoundCurve(ST_Curve ARRAY),

¢) amethod ST_CompoundCurve(ST_Curve, INTEGER),

d) a method ST_CompoundCurve(ST_Curve ARRAY, INTEGER),

e) a method ST_Curves(),

f) amethod ST_Curves(ST_Curve ARRAY),
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2)

3)

4)

5)

6)

7

8)

9)

10) An ST_CompoundCurve value with the cardinality of the attribute ST_PrivateCurves equal td

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),

n) a function ST_CompoundFromWKB(BINARY LARGE OBJECT, INTEGER).

e ST_PrivateCurves attribute contains a collection of ST_Curve values.
Iffeach ST_Curve value in the ST_PrivateCurves attribute is well formed and'each ST_Curvs
the ST_PrivateCurves attribute, except the first, has a start point equal to the“end point of thg
previous ST_Curve value, then the ST_CompoundCurve value is well formed.

All the ST_Curve values in the ST_PrivateCurves attribute are in the same spatial reference
ak the ST_CompoundCurve value.

e ST_PrivateCurves attribute shall not be the null value. “Phe elements in the ST_Private(
tribute shall not be the null value.

The coordinate dimension of an ST_Curve value is.the 2.

o -

bntributing curve types are limited to ST_LineString and ST_CircularString values. Furtherr
hd point of each curve must be coincident with the start point of the next curve in the list.

D

flan ST_CompoundCurve value isSimple and closed, then it is considered a ring.

An ST_CompoundCurve value-feturned by the implicitly defined constructor function corresp
he empty set.

—

(@]

prresponds to the empty set.

his type of ST_CompoundCurve consists of-0re or more curves connected end to end. The

value in

system

urves

hore, the

bnds to

0 (zero)
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7.4.2 ST_CompoundCurve Methods
Purpose
Return a specified ST_CompoundCurve value.
Definition

CREATE METHOD ST_ComnpoundCur ve

(acurve ST _Curve)
RETURNS ST_ConpoundCurve

a ISO/IEC

FOR QT_(“nn'pnlmdﬁlr e
RETURN SELF. ST_SRI D(0) . ST_Cur ves( ARRAY[ acur ve])

CREATE METHOD ST_ComnpoundCur ve
(lacurvearray ST_Curve ARRAY[ ST _MaxGeonetryArrayEl ements])
RETURNS ST_ConpoundCurve
HOR ST_CompoundCur ve
RETURN SELF. ST_SRI D(0) . ST_Curves(acurvearray)
CREATE METHOD ST_ComnpoundCur ve
(lacurve ST_Curve,
asrid | NTEGER)
RETURNS ST_ConpoundCurve
HOR ST_CompoundCur ve
RETURN SELF. ST_SRI D(asri d). ST_Curves( ARRAY] acur ve])

CREATE METHOD ST_ComnpoundCur ve

(lacurvearray ST _Curve ARRAY[ ST MaxGeorret r yArrayEl enent s],
asrid | NTEGER)

RETURNS ST_ConpoundCurve

HOR ST_CompoundCur ve

RETURN SELF. ST_SRI D(asri d). STZCur ves(acurvearray)

Definitiohal Rules

1) ST_MNaxGeometryArrayElements.is the implementation-defined maximum cardinality of an array|of

ST_Geometry values.
Descriptjon
1) The fnethod ST_GompoundCurve(ST_Curve) takes the following input parameters:

b) dn ST_Curve value acurve.

2) The null-call type preserving method ST_CompoundCurve(ST_Curve) returns an

ST omborndCurva valiia vt

POt TCoOTvC—varoT—vv it

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

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.
5)
a) an ST_Curve value acurve,
b) an INTEGER value asrid.
6) 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, PrivateCurves attribute set to
ARRAY acurve].
7) The method ST_CompoundCurve(ST_Curve ARRAY ,ANTEGER) takes the following input
pprameters:

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) refurns 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_MaxGeonet r yArrayEl ement s]

FOR ST_CompoundCur ve
RETIURN_SELE. ST PrivateCurves

acurvearray ST_Curve ARRAY[ ST_MaxGeonetryArrayEl enents])
FETURNS ST_CompoundCur ve
OR ST_ConpoundCurve
EG N
DECLARE count er | NTEGER;

CREATE METHOD ST_Curves
(
F
F
B

-- If acurvearray is the null value or contai ns{nutl el enents,
-- then raise an exception.
CALL ST _CheckNul I s(acurvearray);
-- If SELF is the null value, then return tthe 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 acuryearray.
| F SELF. ST_SRID <> ST _CheckSRI D{acurvearray) THEN
S| GNAL SQLSTATE ' 2FF10
SET MESSAGE TEXT 'm xed spatial reference systens';
END | F;
-- | f any ST _Curve val ue<i'n acurvearray is an ST_ConpoundCurve
-- value, then raise an)exception.
SET counter = 1;
WHI LE counter <=_CARDI NALI TY(acurvearray) DO
| F acurvearray[acounter] IS OF (ST_ConpoundCurve) THEN
S| GNAL SQLSTATE ' 2FF02'
SEFNESSAGE TEXT 'invalid paraneter’;
ENDI F;
SET counter = counter + 1;
END VWHHLE;
-- Ifythe start point of any curve is not coincident with the end
--<point of the previous curve, then raise an exception
SET counter = 2;
WHI LE counter <= CARDI NALI TY(acurvearray) DO
F acurvearray[counter].Sl_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

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

2) e null-call method ST_Curves() returns the ST_PrivateCurves attribute of SELF.

3) e method ST_Curves(ST_Curve ARRAY) takes the following input parameters:
an ST_Curve ARRAY value acurvearray.

4) Hor 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 valug.

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

i) Ifany ST_Curve value in acurvearray is an ST_CompoundCurve value, then an excgption
condition is raised: SQL/MM Spatial exception — invalid parameter.

iv) If the start point of any ST (€urve value in acurvearray is not equal to the end point df the
previous ST_Curve value in acurvearray, then an exception condition is raised: SQL|MM
Spatial exception — ngn+contiguous curves.

v) Otherwise, return an ST_CompoundCurve value with:
1) The dimension setto 1 (one).

2) /he 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 | NTECGER

FOR ST_CompoundCur ve
RETURN_CARDI NALI TV( SELE_ST PrivateCur \/nc)

Descriptjon
1) The fmethod ST_NumCurves() has no input parameters.

2) The null-call method ST_NumCurves() returns the cardinality of the ST_PrivateCurves attribute.
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7.4.5 ST_CurveN Method

Purpose

Return the specified element in the ST_PrivateCurves attribute of an ST_CompoundCurve value.
Definition

CREATE METHOD ST_CurveN(aposition | NTEGER)
RETURNS ST_Curve
FOR ST_CompoundCur ve
BEGLN
| 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
aposition > 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

Descfiption

1) The method ST_CurveN(INTEGER takes the following input parameters:
a) an INTEGER value aposition.

2) Hor the null-call method ST_CurveN(INTEGER):

Jase:

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 1 (one) or greater than the cardinality of the ST_PrivateCurves aftribute,
then an exception.condition is raised: SQL/MM Spatial exception — invalid position.

c) Otherwise, return an ST_Curve value at element aposition in the ST_PrivateCurves attrilpute of
SELF.
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7.4.6 ST_StartPoint Method
Purpose
Return an ST_Point value that is the start point of an ST_CompoundCurve value.
Definition
CREATE METHOD ST_Start Poi nt ()

RETURNS ST_Poi nt

FOR ST_CompoundCur ve
RETIURN_SELE_ST ﬁlr\/nc[ 1] ST _Point Q[ 1]

a ISO/IEC

Descriptjon

1) The fnethod ST_StartPoint() has no input parameters.

2) The null-call method ST_StartPoint() returns the result of the value expression:

SELK.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
RETIURN _SELE_ST (']lr\/nt:[QI:I E_ST l\Illrrﬁlr\/nt:]

ST_Poi nt s[ SELF. ST_Cur ves[ SELF. ST_NunCur ves] . ST_NunPoi nt s]

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

2) The null-call method ST_EndPoint() returns the result of the value expression”
ELF.ST_Curves[SELF.ST_NumCurves].ST_Points[SELF.ST_Curves[SELF.ST_NumCurveg].

T_NumPoints].

wn -
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7.4.8 ST_CompoundFromText Functions
Purpose

Return a specified ST_CompoundCurve value.
Definition

CREATE FUNCTI ON ST_ComnpoundFr onText
(awkt CHARACTER LARGE OBJECT( ST_MaxGeonetryAsText))
RETURNS ST_ConpoundCurve
LANGIAGE QQ

TERM NI STI C

[ONTAI NS SQL

PETURNS NULL ON NULL | NPUT

TATI C DI SPATCH

FETURN TREAT( ST_Geonfr oniText (awkt) AS ST_ConpoundCur ve)

00 0.0

CREATE FUNCTI ON ST_ConpoundFr onText

awkt CHARACTER LARGE OBJECT( ST_MaxGeonetryAsText),
asrid | NTEGER)

FETURNS ST_ConpoundCur ve

ANGUAGE SQL

DETERM NI STI C

JONTAI NS SQL

RETURNS NULL ON NULL | NPUT

[«

F

~~

— 0

TATI C DI SPATCH
FETURN TREAT( ST_Geonfr oniText (awkt, asrid) AS ST _ConpoundCurve)

Definitiohal Rules

1) ST_NaxGeometryAsText is the implementatien-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Descriptjon

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

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

a) The parameter awkt is the well-known text representation of an ST_CompoundCurve value and it
nust e producible in the BNF for <compoundcurve text representation>.

-

b Rettirn-—an-ST  Canmanay AdACrrvun valiin ranvacantad hay avagler aanthh thn oo
RO o T _ o umpuotmuTOrve Voo T T CPTC SCTIC U Oy avv ke vt e SPT™

identifier set to 0 (zero).

3) 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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Purpose
Return a specified ST_CompoundCurve value.
Definition

CREATE FUNCTI ON ST_ConpoundFr omAKB

(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary))
RETURNS ST_ConpoundCurve

a ISO/IEC

LANGUAGE QQ

DETERM NI STI C

00 0.0

~~

— 0

Definitio

1) ST_N
LAR(

Descript

1)

The f

[ONTAI NS SQL

ETURNS NULL ON NULL | NPUT

TATI C DI SPATCH

FETURN TREAT( ST_Geonfr omKB( awkb) AS ST _ConpoundCurve)

TE FUNCTI ON ST_ConpoundFr om/AKB

awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)

FETURNS ST_ConpoundCur ve

ANGUAGE SQL

ODETERM NI STI C

[ONTAI NS SQL

FETURNS NULL ON NULL | NPUT

TATI C DI SPATCH

FETURN TREAT( ST_Geonfr omKB( awkb, asri d) AS ST_ConpoundCurve)
hal Rules

laxGeometryAsBinary is the implementation-defined maximum cardinality of the BINARY
S5E OBJECT used for the well-known binary representation of an ST_Geometry value.

on

unction ST_CompoundFromWKB(BINARY LARGE OBJECT) takes the following input

parameters:
a) g BINARY LARGE (OBJECT value awkb.

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

a) The parameter awkb is the well-known binary representation of an ST_CompoundCurve vallie

gdnd it'must be producible in the BNF for <compoundcurve binary representation>.

Camuan adC o v v ni

b Retitirtn—an-ST HALOALD anrace a
ATt oo T _SouTrmpuTtmmoTurvevardCTC PTrc SCTT

identifier set to 0 (zero).

3) The function ST_CompoundFromWKB(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_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.

Definition

ISO/IEC 13249-3:1999 (E)

OREATE 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 @GNNNULL | NPUT,

METHOD ST _Poi-nt\OnSur f ace()
RETURNS_ST) 'Poi nt
LANGUAGE) SQL
DETERMMNI STI C
CONFAI' NS sSQL
RETURNS NULL ON NULL | NPUT

Descrigtion

1) The ST_Surface type provides for public use:
a) amethod 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

ISO/IEC 13249-3:1999 (E)

-- See Description

Description

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

2) The null-call method ST_Area() returns the implementation-defined area of SELF as measurgd in its

n

batial reference system.

3) The returned value is in the linear units of measure of the spatial+eference system of SELF gquared.
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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
RETIURN_SELE_ST Rnlmdar\ll ST Inngth

Descriptjon

1) The fnethod ST_Perimeter() has no input parameters.

=

2) The null-call method ST_Perimeter() returns the implementation-defined length of the boundary ¢
SELR as measured in its spatial reference system.

3) The geturned 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.

Defin

ition

CREATE METHOD ST_Cent roi d()

RETURNS ST_Poi nt
FOR ST _Surface

ISO/IEC 13249-3:1999 (E)

Desc
1) T

2) T

-- See Description

Fiption

he method ST_Centroid() has no input parameters.

he null-call method ST_Centroid() returns the mathematical centroid of the ST_Surface valjye. The

r¢sult is not guaranteed to spatially intersect the ST_Surface value.

Surface Types 165


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

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

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

Descriptjon
1) The fnethod ST_PointOnSurface() has no input parameters.

2) The null-call method ST_PointOnSurface() returns an ST_Point value guaranteed to spatially
intergect 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.

Definition

EATFETRPE—ST—CorvrePelygen
UNDER ST_Sur_f 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 _MaxGeonet r yArrayEl enent s])
RETURNS ST_Cur vePol ygon
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULEL ON NULL | NPUT,

METHOD ST (Cur'vePol ygon
(acur e. ST_Curve,
asrid | NTEGER)
RETURNS 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,

METHOD ST_ExteriorRi ng()
RETURNS ST Curve

a ISO/IEC

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

NETHOD 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,

NETHOD ST I nteriorR ngs()

RETURNS ST_Curve ARRAY[ ST _MaxGeonet r yArrayEl enent s]
LANGUAGE SQL

DETERM NI STI C

CONTAI NS sSQL

RETURNS NULL ON NULL | NPUT,

NETHOD ST InteriorRings

(acurvearray ST_Curve ARRAY[ ST _MaxGeometryArrayEl ements])
RETURNS ST_Cur vePol ygon

SELF AS RESULT

LANGUACGE SQL

DETERM NI STI C

CONTAI NS sSQL

CALLED ON NUL\M NPUT,

NETHOD ST_Numint eri or Ri ng()
RETURNS:ANTEGER

LANGJACE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

METHOD ST InteriorR ngN(aposition | NTEGER)
RETURNS ST_Curve
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
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.

2) granting

XECUTE privilgge to the observer or mutator method for ST_PrivateExteriorRing.

3) e attribute ST_PrivatelnteriorRings is not for public use. There are no GRANT statementd granting
XECUTE privilege to the observer or mutator method for ST_PrivatelnteriorRings.

Description
1) e ST_CurvePolygon type provides for public use:
a method ST_CurvePolygon(ST_Curve),
b) a method ST_CurvePolygon(ST_Curve, ST_Curve ARRAYY,
c) amethod ST_CurvePolygon(ST_Curve, INTEGER);
d) a method ST_CurvePolygon(ST_Curve, ST_Cutve ARRAY, INTEGER),
e) a method ST_ExteriorRing(),

f) amethod ST_ExteriorRing(ST_Curve),

g) a method ST_InteriorRings(),

h) a method ST_InteriorRings(ST_Curve ARRAY),
i)l a method ST_NuminteriorRing(),

)| amethod ST sInteriorRingN(INTEGER),

k) a methodyST_CurvePolyToPoly(),

N afunction ST_CPolyFromText(CHARACTER LARGE OBJECT),

m)\afunction ST_CPolyFromText(CHARACTER LARGE OBJECT, INTEGER),

n) a function ST_CPolyFromWKB(BINARY LARGE OBJECT),
o) a function ST_CPolyFromWKB(BINARY LARGE OBJECT, INTEGER).
2) The ST_PrivateExteriorRing attribute is an ST_Curve value that is a ring.

3) The ST_PrivatelnteriorRings attribute is a collection of ST_Curve values. Each ST_Curve value in
the collection is a ring.

4) 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
represent the boundary of the ST_CurvePolygon value.

An SJI_CurvePolygon value is topologically closed.

The fings in the boundary may only spatially intersect at a finite number of points:

" pl[ ST_CurvePolygon, " ¢y, c,1 Boundary(p), ci* ¢,
"l a;, @, 1 ST_Point,a;, a1 ¢y, a1t ap [ay1 ¢ b a1 ¢,

An SJI_CurvePolygon value may not have cut lines, spikes or punctures:
" p 1| ST_CurvePolygon, p = Closure(Interior(p))
The interior of every ST_CurvePolygon value is a connected point set.

The éxterior of an ST_CurvePolygon with one or more hol€syis not connected. Each hole defineg a
conngcted component of the exterior.

An S[I_CurvePolygon is a closed point set.

An S[I_CurvePolygon value returned by the implicitly defined constructor function corresponds t¢ the
empty set.

An SJI_CurvePolygon value corresponds to the empty set if the ST_PrivateExteriorRing attribute
corrgsponds to the empty set.

An SJI_CurvePolygon value is‘well formed only if all the ST_Curve values in the
ST_RrivateExteriorRing 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

ISO/IEC 13249-3:1999 (E)

EQR 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])

REATE 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_Ext eri or R ng(acurve)-
ST_InteriorRings(acurvearray)

REATE 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])

REATE METHOD ST_Cur vePol ygon

(acurve ST _Curve,
acurvearray ST Curyve-ARRAY[ ST _MaxGeonet r yArrayEl enent s],
asrid | NTEGER)
RETURNS ST_Cur vePel ygon
FOR ST _CurvePohlygon
RETURN SELF/ST SRI D(asrid). ST_ExteriorR ng(acurve).
ST_Interiyor R ngs(acurvearray)

Definlitional Rules

1)

W w

T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an afray of
T «Geometry values.

Description

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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3)

4)

5)

6)

7

8)

172

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
acurve.

a ISO/IEC

c) Using the method ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribute set

to an empty ST_Curve ARRAY value.

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.

The nll-calltvnae nracarvinamethod ST CurnvaelRolvaon(ST Curnve ST Cuurnva ARRAV) ratiirne o
[Fe-Can—type-presSerARgHHemoat —otY e =g or— U es — ot RS

ST_CQurvePolygon 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
dcurve.

¢) Using the method ST _InteriorRings(ST_Curve ARRAY), the ST_PrivatélnteriorRings attribut
tp acurvearray.

The method ST_CurvePolygon(ST_Curve, INTEGER) takes the follewing input parameters:
a) gn ST_Curve value acurve,
b) gn INTEGER value asrid.

The null-call type preserving method ST_CurvePolygon(ST_Curve, INTEGER) returns an
ST_CurvePolygon value with:

a) The spatial reference system identifier setto asrid.

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set to
dcurve.

c) Using the method ST _InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attribut
D an empty ST_Curve,ARRAY value.

—

P set

P set

The method ST_CuryePolygon(ST_Curve, ST_Curve ARRAY, INTEGER) takes the following input

paraieters:

a) dn ST_Curve value acurve,

b) :1n ST._Curve ARRAY value acurvearray,

c) an INTEGER value asrid.

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
RETIRN SELE_ST PrivateExteriorRi ng

OREATE METHOD ST_Exterior Ri 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..ST SR D THEN
S| GNAL SQLSTATE ' 2FF10Q
SET MESSAGE TEXT ¢ xed spatial reference systens';
END | F;
-- If acurve is nota ring, then raise an exception
I F acurve. ST IsRi'ag = 0 THEN
S| GNAL SQLSTATE ' 2FF02
SET MESSAGE TEXT 'invalid paraneter';
ENDI F;
-- For alh~i‘nterior rings
SET acaounter = 1;
WHI LEtacount er <= CARDI NALI TY( SELF. ST I nteri orRi ngs) DO
<-\1f the current interior ring as a polygon is not within
-~ 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 "1 nvalid 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 WHI LE;
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-- Return an ST_CurvePol ygon value with the ST PrivateExteriorRin
-- 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) The null-call method ST ExteriorRing() returns the ST PrivateExteriorRing attribute of SEI F

3) The method ST_ExteriorRing(ST_Curve) takes the following input parameters:

4)

174

a)

For the type preserving method ST_ExteriorRing(ST_Curve):

Casd:

a)

b)

c)

d)

f)

)

a ISO/IEC

g

gdn ST_Curve value acurve.

If acurve is the null value, then an exception condition is raisedZSQL/MM Spatial exception -
darameter.

If SELF is the null value, then return the null value.

If the spatial reference system of SELF is not equahto the spatial reference system of acurve
then an exception condition is raised: SQL/MM Spatial exception — mixed spatial reference
gystems.

If acurve is not a ring, then an exception-gondition is raised: SQL/MM Spatial exception — inV
darameter.

If any two rings in acurve and the interior rings of SELF spatially intersect with dimension of
result greater than 0 (zero), then an 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
xterior ring of SELE,/then an exception condition is raised: SQL/MM Spatial exception — invj
Harameter.

[0

(therwise;teturn an ST_CurvePolygon value with:

i) _The dimension set to 2.

- null

alid

he

alid

ii I'ne coordinate dimension set 1o Z.

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_MaxGeonet r yArrayEl ement s]

FOR ST_CurvePol ygon
RETIRN SELE_ST PrivatelnteriorRi ngs

OREATE 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 ring ;
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 value, .tfien return the null val ue.
IF SELF I'S NULL THEN
RETURN SELF;
END | F;
-- Check that there arezno m xed spatial reference
-- systems between SELF and acurvearray.
| F SELF. ST_SRI D <>+ST7 _CheckSRI D( acurvearray) THEN
S| GNAL SQLSTATE-' 2FF10
SET MESSAGE’ TEXT 'mi xed spatial reference systens';
END | F;
-- If any ST _Curve value is not a ring, then
-- raisesan‘exception.
SET acaounter = 1;
VWHI LEtacount er <= CARDI NALI TY(acurvearray) DO
hEvacurvearray[acounter]. ST IsRing = 0 THEN
S| GNAL SQLSTATE ' 2FF02'
SET MESSAGE TEXT 'invalid paraneter’;
ENDI F;
SET acounter = acounter + 1;
END VI 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;
VWHI LE acounter <= 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(acur vearray[ bcounter], nSELF. ST_SRI }) )
= 1 THEN
SI GNAL SQLSTATE ' 2FF02'
SET MESSAGE TEXT 'invalid paraneteri§
ENDI F;
-- If the current interior ring pair «ntersect
-- with a dinension greater than zer, then
-- raise an exception.
| F acurvearray[acounter]. ST_I| nt€rsecti on(
acurvearray[ bcounter]). ST _B¢/nension > 0 THEN
S| GNAL SQLSTATE ' 2FF02'
SET MESSAGE_TEXT 'inwalid paraneter';

ENDI F;
SET bcounter = bcounter s+ 1;
END WHI LE;
SET acounter = acounter-+ 1;
END WHI LE;

-- Return an ST_CurvePol ygon value with the ST_PrivatelnteriorRings
-- attribute set toCacurvearray.
RETURN SELF. ST _Pri yat eDi nensi on( 2) .
ST_Pri vat eCoor di nat eDi nensi on(2).
ST PrivatelnteriorRi ngs(acurvearray);
BND

Definitiohal Rules

1) ST_NaxGeometryArrayElements is the implementation-defined maximum cardinality of an array|of
ST_Geonetty values.

Descriptromn

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) If SELF.ST_ExteriorRing is the null value, then an exception condition is raised: SQL/MM Spatial
exception — null exterior ring.

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

c) If SELF is the null value, then return the null value.

e) If any ST_Curve value in acurvearray is not a ring, then an exception condition is‘raised:|SQL/MM
Spatial exception — invalid parameter.

fy If any rings in acurvearray and the exterior ring of SELF spatially intersectjwith dimensionf of the
result greater than 0 (zero), then an exception condition is raised: SQL/MM Spatial exception —
invalid parameter.

g) If any ring in acurvearray is not spatially within an ST_CurveRolygon value formed from the
exterior ring of SELF, then an exception condition is raisedCSQL/MM Spatial exception - invalid
parameter.

n

h) If any two rings in acurvearray, formed into ST_CurvePolygon values with no interior ring
spatially overlap, then an exception condition is raised: SQL/MM Spatial exception — invglid
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 | NTECGER

FOR ST_CurvePol ygon
RETURN_CARDI NALI TV( SELE_ST PrivatelnteriorRi ngc)

Descriptjon
1) The ethod ST_NuminteriorRing() has no input parameters.

2) The null-call method ST_NuminteriorRing() returns the cardinality of the ST_PrivatelnteriorRings
attribpte.
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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
BEGLN
| 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_Privatel nteri or Ryngs) THEN
S| GNAL SQLSTATE ' 2FF01'
SET MESSAGE TEXT 'invalid position';
END | F;
RETURN SELF. ST Privatel nteriorRi ngs[aposition]
END

Descfiption

1) The method ST_InteriorRingN(INTEGER) takes the following input parameters:
a) an INTEGER value aposition.

2) Hor the null-call method ST_InteriorRingN(INTEGER):

Jase:

a) If the cardinality of the ST_PrivatelnteriorRings 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_PrivatelnteriorRings|attribute,
then an exception.condition is raised: SQL/MM Spatial exception — invalid position.

c) Otherwise, return an ST_Curve value at element aposition in the ST_PrivatelnteriorRing$
attribute Of-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

Descriptjon
1) The fmethod ST_CurvePolyToPoly() has no input parameters.

2) The :I:ull-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

LANGUAGESQ

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)

OREATE FUNCTI ON ST_CPol yFr onText
(awkt CHARACTER LARGE OBJECT( ST_MaxGeonet r yAsText ),
asrid | NTEGER)
RETURNS ST_Cur vePol 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_CurvePol ygon)

Definlitional Rules

1) 9T_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LIARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Description

1) The function ST_CPolyFromFext(CHARACTER LARGE OBJECT) takes the following input
pprameters:

a) a CHARACTER LARGE OBJECT value awkt.
2) Hor the null-callfunction ST_CPolyFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_CurvePolygon valuefand it
must-be producible in the BNF for <curvepolygon text representation>.

b Rotiirn an CT e aDAab o valiin
] Nt ar o1 _CulveT urygurTvarac

identifier set to O (zero).

ranracpiniad-byravardet acns
TCPTCSCTIIMCU 0y Vv KT It T O SPT™

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

Definlitional Rules

1)

Description

1)

2)

3)

CREATE FUNCTI ON ST_CPol yFr omA\KB

(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary))
RETURNS ST_Cur vePol ygon

LANGUAGESQ

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)

OREATE FUNCTI ON ST_CPol yFr om/AKB
(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary)
asrid | NTEGER)
RETURNS ST_Cur vePol ygon
LANGUACGE SQL
DETERM NI STI C
CONTAI NS sSQL
RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH
RETURN TREAT( ST_GeonfFr omA\KB( awkb, asti d) AS ST CurvePol ygon)

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

The function ST_CPolyFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) aBINARY LARGEOBJECT value awkb.
Hor the null-call funétion ST_CPolyFromWKB(BINARY LARGE OBJECT):

a) The patameter awkb is the well-known binary representation of an ST_CurvePolygon vafue and it
must\be’producible in the BNF for <curvepolygon binary representation>.

bP Return an ST_CurvePolygon value represented by awkb with the spatial reference system

idantifiarcat ta-O (zara)
TUTTIUNCT STLTU U £CTU ).

The function ST_CPolyFromWKB(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_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

ISO/IEC 13249-3:1999 (E)

The ST_Polygon type is a subtype of the ST_CurvePolygon type and represents a planar surface whose

boundary is defined by linear rings.

Definition

V4] -

AT o Pal oo B
ANLAVT L LI ™ \)I_ Ul_yuull
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 LineSt
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 STuLineString,
asrid | NTEGER)
RETURNS ST_‘Rol ygon
SELF AS RESULT
LANGUAGE ;' SQL
DETERM NI STI C
CONTAIFNS SQL
RETURNS NULL ON NULL | NPUT,

METHOD ST _Pol ygon
(alinestring ST _LineString,

ri ng~ARRAY[ ST_MaxCeonet r yAr rayEl emept s])

alinestringarray ST _LineSt
asrid | NTEGER)

RETURNS ST_Pol ygon

SELF AS RESULT

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

ring ARRAY[ ST_MaxGeonetryArrayEl ement s],
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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])
RETURNS ST_Pol ygon,

a ISO/IEC

(QVERRI DI NG METHOD ST _I nt eri or Ri ngN(aposition | NTEGER)
RETURNS ST _LineString

Definitiohal Rules

1) ST_NaxGeometryArrayElements is the implementation-defined maximum cardinality of an array|of

ST_Geometry values.
Descriptjon
1) The $T_Polygon type provides for public use:
a) g method ST_Polygon(ST_LineString),
b) g method ST_Polygon(ST_LineString, ST_LineStringsARRAY),
c) g method ST_Polygon(ST_LineString, INTEGER),
d) g method ST_Polygon(ST_LineString, ST :LineString ARRAY, INTEGER),
e) gn overriding method ST_ExteriorRing()y
f)  gn overriding method ST_ExteriorRing(ST_Curve),
g) 4dn overriding method ST_InteriorRings(),
h) gn overriding method:ST_ InteriorRings(ST_Curve ARRAY),
i) gn overriding method ST_InteriorRingN(INTEGER),
i) g4 function-ST_PolyFromText(CHARACTER LARGE OBJECT),

k) g function ST_PolyFromText(CHARACTER LARGE OBJECT, INTEGER),

[) aforctiom ST PolyFromWKB(BINARY TARGE OBIECT);

m) a function ST_PolyFromWKB(BINARY LARGE OBJECT, INTEGER),

n) afunction ST_BdPolyFromText(CHARACTER LARGE OBJECT),

o) afunction ST_BdPolyFromText(CHARACTER LARGE OBJECT, INTEGER),
p) afunction ST_BdPolyFromWKB(BINARY LARGE OBJECT),

g) afunction 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.
Definition

CREATE METHOD ST_Pol ygon
(alinestring ST_LineString)
RETURNS ST_Pol ygon
FOR_ST Pal 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

(lal'i nestring ST_LineString,

alinestringarray ST LineString ARRAY[ ST _MaxGeonetryArrayEl enent s])
RETURNS ST_Pol ygon

HOR ST_Pol ygon

RETURN SELF. ST_SRI D(0). ST_ExteriorRi ng(alinestring).
ST_InteriorRings(alinestringarray)

CREATE METHOD ST_Pol ygon
(lal i nestring ST_LineString,
asrid | NTEGER)
RETURNS ST_Pol ygon
HOR ST_Pol ygon
RETURN SELF. ST_SRI D(asrid). ST_ExterjorR ng(alinestring).
ST I nteriorRi ngs(CAST( ARRAY[ .CAS
ST_LineString ARRAY[ ST_MiaxGeomnet r yArrayEl ement s])

CREATE METHOD ST_Pol ygon

(lal'i nestring ST_LineStrings

alinestringarray ST LivneString ARRAY[ ST _MaxCeonetryArrayEl enent s],
asrid | NTEGER)

RETURNS ST_Pol ygon

HOR ST_Pol ygon

RETURN SELF. ST/SRI D(asrid). ST_ExteriorR ng(alinestring).

ST_Interi arRi'ngs(alinestringarray)

Definitiohal Rules

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

Description
1) 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.

3) 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

T_Polygon value with:

wn -

a) The spatial reference system identifier set to O (zero).

b) Using the method ST_ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set fo
alinestring.

c) Using the method ST_InteriorRings(ST_Curve ARRAY);-the ST_PrivatelnteriorRings attrjbute set
to alinestringarray.

5) The method ST_Polygon(ST_LineString, INTEGER).takes the following input parameters:
a) an ST_LineString value alinestring,
b) an INTEGER value asrid.

6)

—

he null-call type preserving methad ST_Polygon(ST_LineString, INTEGER) returns an ST_Polygon
hlue with:

<

a) The spatial reference system identifier set to asrid.

b) Using the methed ST ExteriorRing(ST_Curve), the ST_PrivateExteriorRing attribute set fo
alinestring.

c) Using the method ST_InteriorRings(ST_Curve ARRAY), the ST_PrivatelnteriorRings attrjbute set
to an empty ST_LineString ARRAY value.

7) Themethod ST_Polygon(ST_LineString, ST_LineString ARRAY, INTEGER) takes the followjng input
pprameters:

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 (“AQT( SELE_ST PrivateExteriorRi ng AS ST LineStri ng)

ISO/IEC 13249-3:

OREATE METHOD ST _ExteriorRing(acurve ST _Curve)
RETURNS ST_Pol ygon
FOR ST_Pol ygon
-- |f acurve is not an ST _LineString, then raise an gxception
| F acurve IS NOT OF (ST_LineString) THEN
S| GNAL SQLSTATE ' 2FF12'
SET MESSAGE TEXT 'curve value is not an ki nestring val ue
END | F;
RETURN ( SELF AS ST_CurvePol ygon). ST _Exteri or'\Ri'ng(acurve);
END

Descfiption

1)
2)

3)

4)

Tlhe method ST_ExteriorRing() has no input parameters.

—

he null-call method ST_ExteriorRing() returns the)ST_PrivateExteriorRing attribute of SELH
Tlhe method ST_ExteriorRing(ST_Curve) takes the following input parameters:

a) an ST_Curve value alinestring.

Hor the type preserving method ST ExteriorRing(ST_Curve):

Jase:

a) If acurve is not an:ST_LineString value, then an exception condition is raised: SQL/MM §
exception — curve’value is not an linestring value.

b) Otherwiseyreturn an ST_Polygon value as a result of the value expression: (SELF AS
ST_CurvePolygon).ST_ExteriorRing(acurve)

1999 (E)

patial
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8.34 ST_InteriorRings Methods
Purpose
Observe and mutate the ST_PrivatelnteriorRings attribute of an ST_Polygon value.
Definition
CREATE METHOD ST InteriorRings()

RETURNS ST_Li neString ARRAY[ ST_MaxGeonet r yArrayEl ement s]

FOR ST_Pol ygon
RETURN (“AQT( SELE_ST PrivatelnteriorRi ngs AS

ST_LineString ARRAY[ ST_MaxGeonet ryArrayEl enent s])

TE METHOD ST InteriorRings
acurvearray ST _Curve ARRAY[ ST_MaxGeonetryArrayEl enents])
FETURNS ST_Pol ygon
OR ST_Pol ygon
EG N
DECLARE counter | NTECER;

rn-n-n/\%

-- Check if curves are ST _LineString val ues
SET counter = 1;
WHI LE counter <= CARDI NALI TY(acurvearray) DO

-- If the current elenment is not an SThkineString val ue, then

-- raise an exception.

| F acurvearray[counter] 1S NOT OB (ST_LineString) THEN

S| GNAL SQLSTATE ' 2FF08'
SET MESSAGE TEXT 'el ement\y's not an ST _LineString type';

ENDI F;
SET counter = counter + 1;
END WHI LE;
RETURN ( SELF AS ST_CurvePalbygon). ST_InteriorRi ngs(acurvearray);

BND
Definitiohal Rules

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

Descriptjon

1) The ethod ST<AnteriorRings() has no input parameters.

2) The null-calkmethod 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(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 InteriorRi ngN(aposition | NTEGER)

RETURNS ST _LineString

FOR ST_Pol ygon
RETURN TDI:AT( ( SELE _AS ST CurvePol \J/gnn) ST InteriorRi ngl\l(nlnnt:i L nn) S

ST_LineString) B

Descriptjon

1) The fnethod ST_InteriorRingN(INTEGER) takes the following input parameters:
a) dan INTEGER value aposition.

2) The null-call method ST_InteriorRingN(INTEGER) returns an ST_LineStfing value as a result of the

valug expression TREAT((SELF AS ST_CurvePolygon).ST_InteriorRingN(aposition) AS
ST_UineString).
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8.3.6 ST_PolyFromText Functions
Purpose
Return a specified ST_Polygon value.
Definition
CREATE FUNCTI ON ST_Pol yFr omText
(awkt CHARACTER LARGE OBJECT( ST_MaxGeonetryAsText))
RETURNS ST_Pol ygon
LANGUAGESQ
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)
OREATE 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)
Definlitional Rules
1) 9T_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARACTER
LIARGE OBJECT used for the well-known text representation of an ST_Geometry value.
Description
1) The function ST_PolyFromText(CHARACTER LARGE OBJECT) takes the following input
pprameters:
a) a CHARACTER LARGE OBJECT value awkt.
2) Hor the null-callfunction ST_PolyFromText(CHARACTER LARGE OBJECT):
a) The parameter awkt is the well-known text representation of an ST_Polygon value and itfmust be
producible in the BNF for <polygon text representation>.
bY—Returran-STPelygen-vatuerepresented-by-awkiwith-the-spatiakreference-systerdentifier 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.
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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_MaxGeonetryAsBi nary))
RETURNS ST_Pol ygon

ISO/IEC 13249-3:1999 (E)

LANGUAGE QQ

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonFr omAKB(awkb) AS ST Pol ygon)

OREATE FUNCTI ON ST_Pol yFr omAKB

(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, asfid) AS ST Pol ygon)

Definlitional Rules

1)

Desc

1)

2)

3)

al

al

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

Fiption

a BINARY LARGE OBJECT value awkb.

Hor the null-call funétion ST_PolyFromWKB(BINARY LARGE OBJECT):

The function ST_PolyFromWKB(BINARY LARGE OBJECT) takes the following input paramaters:

The patameter awkb is the well-known binary representation of an ST_Polygon value anf it must

be producible in the BNF for <polygon binary representation>.

Return an ST_Polygon value represented by awkb with the spatial reference system idev||tifier set

o N (2oraN

WU &£CTU).

The function ST_PolyFromWKB(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_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

Desc

1)

2)

3)

4)

CREATE FUNCTI ON ST_BdPol yFr onirext

(awkt CHARACTER LARGE OBJECT( ST_MaxGeonetryAsText))
RETURNS ST_Pol ygon

ISO/IEC 13249-3:1999 (E)

a

N T

al

LANGUAGE QQ

DETERM NI STI C

CONTAI NS sQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN ST_BdPol yFr onText (awkt, 0)

OREATE FUNCTI ON ST_BdPol yFr onirext

(awkt CHARACTER LARGE OBJECT( ST_MaxCGeonet r yAsText ),
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

Fiption

The function ST_BdPolyFromText(CHARACTER LARGE OBJECT) takes the following input
pprameters:

a CHARACTER LARGE OBJECT value awkt.

or the null-call functionnST_BdPolyFromText(CHARACTER LARGE OBJECT) returns an
T_Polygon as the(result of the value expression: ST_BdPolyFromText(awkt, 0).

a/CHARACTER LARGE OBJECT value awkt.

b R valiia acrid
7—a'n—|'N:|:EGE. —aHeaSHAE-

The function ST\"BdPolyFromText(CHARACTER LARGE OBJECT, INTEGER) takes the follpwing
rput paranieters:

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

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 omA\KB

(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary))
RETURNS ST_Pol ygon

LANGUAGE QQ

DETERM NI STI C

CONTAI NS sQL

RETURNS NULL ON NULL | NPUT
STATI C DI SPATCH

RETURN ST_BdPol yFr omAKB( wkb, 0)

OREATE FUNCTI ON ST_BdPol yFr om\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

Description

1) The function ST_BdPolyFromWKB(BINARY LARGE OBJECT) takes the following input para

a) aBINARY LARGE OBJECT:value awkb.

2) Hor the null-call function ST"BdPolyFromWKB(BINARY LARGE OBJECT) returns an ST_Pqg

the result of the value.expression: ST_BdPolyFromText(awkt, 0).

meters:

lygon as

3) The function ST_BdPolyFromWKB(BINARY LARGE OBJECT, INTEGER) takes the following input

pprameters:

a) a BINARY LARGE OBJECT value awkb.

bl) an INTEGER value asrid.

4) For the null-call function ST_BdPolyFromWKB(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) 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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202

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 Geometry Collection Types

9.1 ST_GeomcCollection Type and Routines

9.1.1 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
ST_Geometry values.

Definition

)

OREATE 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 _Geonetry
ARRAY[ ST_MaxCGeoret r yAr r ayEl ement s])
RETURNS ST_GeontCol, I'ecti on
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI €
CONTAI NS sQb
RETURNS NULL ON NULL | NPUT,

METHOD SThGeontol | ecti on

(ageonetry ST _Ceonetry,
asrid | NTEGER)

RETURNS ST_GeontCol | ecti on

SELF AS RESULT

L ANGUAGE SQ

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

METHOD ST _Geonetries()

RETURNS ST Geonetry ARRAY[ ST MaxCGeonetryArrayEl ement s]

a ISO/IEC

LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

NETHOD ST _Ceonetri es

(ageonetryarray ST _Geomnetry
ARRAY[ ST_MaxCeornet r yAr r ayEl ement s] )
RETURNS ST_GeontCol | ecti on
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
CALLED ON NULL | NPUT,

NETHOD ST _NumGeorretri es()

RETURNS | NTEGER
LANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT,

NETHOD ST_Geonetr yN(aposi ti,on | NTEGER)

RETURNS ST_Geonetry

LANGUAGE SQL

DETERM NI STI C

CONTAI NS sSQL

RETURNS NULL «ON NULL | NPUT
Definitiohal Rules
1)

2)

ST_NaxGeomettyArrayElements is the implementation-defined maximum cardinality of an array|of

ST G

The attribute ST_PrivateGeometries is not for public use. There are no GRANT statements grarjting
EXE@WW@WMWW’ i ' ES.

beometry values.

Description

1) The ST_GeomCollection type provides for public use:

204

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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) amethod ST_GeomCollection(ST_Geometry ARRAY, INTEGER),
) amethod ST_Geometries(),
a method ST_Geometries(ST_Geometry ARRAY),
) amethod ST_NumGeometries(),
) amethod ST_GeometryN(INTEGER),

a function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT),

2) T

3)

4 T

5)

wn -

>

6)
f

—

>

7
f

—

8)

O (N

9)

wn >

10) A
I

o fiinot:
oo et

)

a function ST_GeomCollFromWKB(BINARY LARGE OBJECT),
a function ST_GeomCollFromWKB(BINARY LARGE OBJECT, INTEGER).
he ST_PrivateGeometries attribute contains the collection of ST_Geometry, values.

he ST _PrivateGeometries attribute shall not be the null value. The eléments in the
T _PrivateGeometries attribute shall not be the null value.

he coordinate dimension of an ST_GeomCollection value is 2!

he dimension of an ST_GeomCaollection value is the maximum dimension value of all the
T_Geometry values in the ST_PrivateGeometries attribute.

n ST_GeomCollection value returned by the implicitly defined constructor function correspgnds to
e empty set.

n ST_GeomCollection value with no elements in the ST_PrivateGeometries attribute corredponds to
e empty set.

ubtypes of ST_GeomCollection mmay restrict membership based on dimension and may pla¢e other
bnstraints such as the degree-that the elements spatially intersect between ST_Geometry vilues.

n ST_GeomCollection valué is well formed only if all of the ST_Geometry values in
T_PrivateGeometriesiattribute are well formed.

Il the ST_Geometry-values in the ST_PrivateGeometries attribute shall be in the same spatjal
pference system as the ST_GeomCollection value.
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9.1.2

ST_GeomCaollection Methods

Purpose

Return a specified ST_GeomCaollection value.

Definition

CREATE METHOD ST_CeontCol | ecti on

(ageonetry ST _Ceonetry)

RETURNS ST_GeontCol | ecti on
FOR_ST CeontCollection

a ISO/IEC

RETURN SELF. ST_SRI D( ageonetry. ST_SRI D).
ST_Ceonetri es( ARRAY[ ageonet ry])

ageonetryarray ST _Geonetry ARRAY[ ST _MaxGeonetryArrayEl enment's])
FETURNS ST_GeonCol | ection

OR ST_Ceontol | ecti on

ETURN SELF. ST_SRI D( ST_CheckSRI D( ageonetryarray)).

ST _Georetri es(ageonet ryarray)

CREATE METHOD ST_CeontCol | ecti on
(
H
H
=

CREATE METHOD ST _Geontol | ecti on

(lageonetry ST Ceonetry,

asrid | NTEGER)

RETURNS ST_GeontCol | ecti on

HOR ST_GeonCol | ecti on

RETURN SELF. ST_SRI D(asri d). ST_CGeonet r.i.es( ARRAY[ ageonetry])

CREATE METHOD ST _Geontol | ecti on

(lageonetryarray ST _Geonetry ARRAY['ST MaxGeonetryArrayEl enent s],
asrid | NTEGER)

RETURNS ST_GeontCol | ecti on

HOR ST _Ceontol | ecti on

RETURN SELF. ST_SRI D( asri d)/ST_Geonetri es(ageonetryarray)

Definitiohal Rules

1) ST_N

ST_Geometry values.

Descriptjon

1) The method-ST GeomCollection(ST_Geometry) takes the following input parameters:

a) a]n ST, Geometry value ageometry.

laxGeometryArrayElements is the implementation-defined maximum cardinality of an array|of

2) The null-call type preserving method ST_GeomCollection(ST_Geometry) returns an
ST_GeomCollection value with:

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].

3) The method ST_GeomCollection(ST_Geometry ARRAY) takes the following input parameters:

a) an ST_Geometry ARRAY value ageometryarray.
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4)

5)

6)

7

8)

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.

The method ST_GeomCollection(ST_Geometry, INTEGER) takes the following input parameters:

a) an ST_Geometry value ageometry,

bl) an INTEGER value asrid.

The null-call type preserving method ST_GeomCollection(ST_Geometry, INTEGER).returns fan
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 aftribute
set to ARRAY[ageometry].

Tlhe method ST_GeomCollection(ST_Geometry ARRAY, INTEGER) takes the following inpuf
pprameters:

a) an ST_Geometry ARRAY value ageometryarray,
b) an INTEGER value asrid.

Tihe null-call type preserving method ST_GeemCollection(ST_Geometry ARRAY, INTEGER) returns
an ST_GeomCollection value with:

a) The spatial reference system identifier set to asrid.

b) Using the method ST_Geometfies(ST_Geometry ARRAY), the ST_PrivateGeometries aftribute
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_Geonetri es()
RETURNS ST_Geonetry ARRAY[ ST_MaxCGeoret r yArr ayEl erment s]
FOR ST _Ceontol | ecti on

a ISO/IEC

RETIRN_SELE ST PrivateCeonetries

ageonetryarray ST_Geometry ARRAY[ ST_MaxGeonetryArrayEl ement s])
FETURNS ST_GeomnCol | ecti on
OR ST_Ceontol | ecti on
EG N
DECLARE count er | NTEGER;

CREATE METHOD ST _CGeonetries
(
F
F
B

-- then raise an exception.
CALL ST_CheckNul | s(ageonet ryarray);
-- |If SELF is the null value, then return tthe 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 ageonetryarray.
| F SELF. ST_SRID <> ST_CheckSRI D{ageonetryarray) THEN
S| GNAL SQLSTATE ' 2FF10
SET MESSAGE TEXT 'm xed spatial reference systens';
END | F;
RETURN
SELF. ST _Privat eDi nefsi on( ST_MaxDi mensi on(ageonetryarray)) .
ST_Pri vat eCoordi nat eDi mensi on( 2).
ST PrivateCGeonetries(ageonetryarray);
BND

Definitiohal Rules

1)

-- |If ageonetryarray is the null value or contaikns’null el enents,

ST_NaxGeometryArrayElements is the implementation-defined maximum cardinality of an array|of

ST_Geometry values.

Descriptjon

1)
2)

3)

4)

208

The method ST_Geometries() has no input parameters.

The null-call method ST_Geometries() returns the value of the ST_PrivateGeometries attribute.

The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:
a) an ST_Geometry ARRAY value ageometryarray.

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 _Tha coordinatedimansion-sattao2
= HEe-Cooramate-treHSIeH-5Setto—==

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 | NTECGER

FOR ST _Ceontol | ecti on
RETURN_CARDI NALI TV( SELE_ST PrivateCeonetri nc)

Descriptjon
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_Geonetry
ECOR ST CeontCollection

RETURN SELF. ST PrivateGeonetries[aposition]

Description

1) The method ST_GeometryN(INTEGER) takes the following input parameters:

a) an INTEGER value aposition.

2) The null-call method ST_GeometryN(INTEGER) returns the element‘ef,the ST_PrivateGeonletries
altribute at position aposition.
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9.1.6 ST_GeomCollFromTxt Functions
Purpose

Return a specified ST_GeomCaollection value.
Definition

CREATE FUNCTI ON ST_Geontol | Fr onTxt

(awkt CHARACTER LARGE OBJECT(ST_MaxGeomet r yAsText))

RETURNS ST_GeontCol | ecti on

a ISO/IEC

LANGUAGE QQ

TERM NI STI C
[ONTAI NS SQL
ETURNS NULL ON NULL | NPUT
TATI C DI SPATCH
RETURN TREAT( ST_Geonfr onirext (awkt )

00 0.0

CREATE FUNCTI ON ST_CGeontol | Fr onTxt

asrid | NTEGER)
RETURNS ST_GeontCol | ecti on

QONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geonfr onTText ( awkt ,

Definitiohal Rules

1) ST_NaxGeometryAsText is the implementatien-defined maximum cardinality of the CHARACTER

AS ST_Geontol | ecti on)

(lawkt CHARACTER LARGE OBJECT( ST _MaxGeormet ryAsText),

astrid) AS ST _GeontCol | ection)

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

Descriptjon
1) The function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT) takes the following input
parameters:
a) d CHARACTER LARGE OBJECT value awkt.
2) For the null-call function ST_GeomCollFromTxt(CHARACTER LARGE OBJECT):
a) The parameter awkt is the well-known text representation of an ST_GeomCollection value and it
must e producible in the BNF for <geometrycollection text representation>.
b) Rettrran-ST—GeomCollectionvalverepresented-by-awki-with-the-spatialrefereneesystem
identifier set to 0 (zero).
3) 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.
Definition

CREATE FUNCTI ON ST_Geontol | Fr omAKB
(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary))
RETURNS ST_GeontCol | ecti on
LANGIAGE QQ

TERM NI STI C

[ONTAI NS SQL

ETURNS NULL ON NULL | NPUT

TATI C DI SPATCH

FETURN TREAT( ST_Geonfr omAKB( awkb) AS ST _CGeontol | ecti on)

00 0.0

CREATE FUNCTI ON ST_Geontol | Fr om/AKB

(lawkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)

RETURNS ST_GeontCol | ecti on

JONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfFr om\KB( awkb, asrid) AS ST _Geontol | ecti on)
Definitiohal Rules

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

Descriptjon

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

a) gBINARY LARGE OBJECT value awkb.
2) For the null-call function ST_GeomCollFromWKB(BINARY LARGE OBJECT):

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

=

b) Rettirn-an- - CT (Canmarall
Rt o o T _oCcunoun

identifier set to 0 (zero).

¥ niad by e vt thh A oo
T U0y VKDVt ticSpPT™

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

a) aBINARY LARGE OBJECT value awkb,

b) an INTEGER value asrid.

214


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

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

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

a ISO/IEC

The ST_MultiPoint type is a 0-dimensional geometry and represents a collection of ST_Point values.

Definition

CREATE TYPE ST_Mul ti Poi nt
UNDER ST_GeomnCol | ecti on

I NSTANTIL AR E
N TN T TP

FI NAL

NETHOD 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,

NETHOD ST_Mul ti Poi nt
(apoi ntarray ST_Poi nt
ARRAY[ ST_MaxCGeornet r yAr r ayEl enment sy
asrid | NTEGER)
RETURNS ST_Mul ti Poi nt
SELF AS RESULT
LANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUYT,

QVERRI DI NG METHOD ST_CGeonetries()
RETURNS ST_Poi nt ,ARRAY[ ST_MaxGeonet r yArr ayEl enent s],

QVERRI DI NG METHOD. ST _Ceonetri es
(ageonetryarray ST _Geonetry

ARRAY[ ST, MaxCeoret r yAr r ayEl ement s])
RETURNS ST. Mul ti Poi nt

Definitiohal Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array|of

ST_Geometry values.

Description

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 T a ST Dot valiince 1n tha ©T DenatnCanmatring atteilhidbn arn nat cannantad Ay Ardarad
T O T UMt Vo C o Tt ic O T T vt oToUTmettc o Tttt ioTtec o oot CoT T e CtC oo oratTeor

is

5) Iffno two ST_Point values in the ST_MultiPoint value are equal, then the ST_MultiPointvalug
simple.

6) The boundary of an ST_MultiPoint value is the empty set.

7) An ST_MultiPoint value is well formed only if all of ST_Point values in ST 'RrivateGeometrieg attribute
are well formed.
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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_MaxGeomet r yArrayEl ement s])

RETURNS ST_Mul ti Poi nt
FOR_ST MultiPoint

RETURN SELF. ST_SRI D(0). ST_Geonet ri es(apoi nt arr ay)

CREATE METHOD ST_Mul ti Poi nt

(lapoi ntarray ST_Poi nt ARRAY[ ST_MaxGeonet r yArrayEl enent s],
asrid | NTEGER)

RETURNS ST_Mul ti Poi nt

HOR ST_Mul ti Poi nt

RETURN SELF. ST_SRI D(asrid).ST_Ceonetri es(apointarray)

Definitiohal Rules

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

Descriptjon
1) The fnethod ST_MultiPoint(ST_Point ARRAY) takes:the following input parameters:
a) dn ST_Point ARRAY value apointarray.

2) The null-call type preserving method ST_Mg#ltiPoint(ST_Point ARRAY) returns an ST_MultiPoint
valug with:

a) The spatial reference system identifier set to O (zero).

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribyite
get to apointarray.

3) The method ST_MultiPoint(ST_Point ARRAY, INTEGER) takes the following input parameters:
a) dan ST_Poinf\ARRAY value apointarray,

b) gn INTEGER value asrid.

4) The null-call type preserving method ST_MuliPoini(ST_Point ARRAY, INTEGER] returns an
ST_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 _Geonetries()

RETURNS ST_Poi nt ARRAY[ ST_MaxGeonet r yArr ayEl ement s]

FOR ST_Mul ti Poi nt
RETURN (“AQT( SELE_ST PrivateCeonetries AS

ST_Poi nt ARRAY[ ST_MaxGeonet r yAr r ayEl ement s] )

OREATE METHOD ST_Geonetri es
(ageonetryarray ST_Geonetry ARRAY[ ST_MaxGeonetryArrayEl ements])
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 ryArrayEhenment s]) ;
-- If SELF is the null value, then return the null val ue.
-- Otherwise, return an ST_MiltiPeint val ue contai ning
-- apointarray.

RETURN
CASE
WHEN SELF |'S NULL THEN
NULL
ELSE
(SELF AS ST &eontol | ection).
ST_Ceonebri es(apoi ntarray)
END
END

Definlitional Rules

1) 9T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an afray of

S
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_Point ARRAY.

3) The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:

a) an ST_Geometry ARRAY value ageometryarray.
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4) For the type preserving method ST_Geometries(ST_Geometry ARRAY):

a) Let APOINTARRAY be the result of casting ageometryarray to an ST_Point ARRAY value
(implicitly using ST_ToPointAry(ST_Geometry ARRAY)).

b) Case:
i) If SELF is the null value, then return the null value.
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_GeomColIechon,
the ST_PrivateGeometries attribute set to APOINTARRAY.
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9.24

ST_MPointFromText Functions

Purpose

Return a specified ST_MultiPoint value.

Definition

Definlitional Rules

1)

Desc

1)

2)

3)

CREATE FUNCTI ON ST_MPoi nt Fr onirext

(awkt CHARACTER LARGE OBJECT(ST_MaxGeomet r yAsText))

RETURNS ST_Mul ti Poi nt
LANGUAGE SQ

ISO/IEC 13249-3:1999 (E)

al

a)

OREATE FUNCTI ON ST_MPoi nt Fr onirext

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

Fiption

The function ST_MPointFromText(CHARACTER LARGE OBJECT) takes the following input
pprameters:

Hor the null-callfunction ST_MPointFromText(CHARACTER LARGE OBJECT):

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)

(awkt CHARACTER LARGE OBJECT(ST_MaxGeomet r yAsText ),
asrid | NTEGER)
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 onTText (awkt, asrid) AS ST _Mil ti Poi nt)

a CHARACTER DARGE OBJECT value awkt.

The parameter awkt is the well-known text representation of an ST_MultiPoint value and
be producible in the BNF for <multipoint text representation>.

LTER

it must

B-an-ST N .=+:nn'n+ IWZ-N I ¥ ¥ niad by 23 h thao cnatial f

ntifier

P-t JN14 i L o
mCtarT T ar o __iviarar o varoc

setto O (zero)_.

aco AL AAL o
CoSCTCU oy Akt are-sSpatarTc

The function ST_MPointFromText(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_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.
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9.25 ST_MPointFromWKB Functions
Purpose

Return a specified ST_MultiPoint value.
Definition

CREATE FUNCTI ON ST_MPoi nt Fr omAKB

(awkb BI NARY LARGE OBJECT(ST_MaxGeonet ryAsBi nary))
RETURNS ST_Mul ti Poi nt

LANGIAGE QQ

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

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

OREATE 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, asfid) AS ST Ml ti Point)

Definlitional Rules

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

Description
1) The function ST_MPointFromWKB(BINARY LARGE OBJECT) takes the following input parameters:
a) aBINARY LARGE OBJECT value awkb.

2) Hor the null-call funétion ST_MPointFromWKB(BINARY LARGE OBJECT):

a) The patameter awkb is the well-known binary representation of an ST_MultiPoint value gnd it
must\be’producible in the BNF for <multipoint binary representation>.

bP Return an ST_MultiPoint value represented by awkb with the spatial reference system identifier

caottao-O {2ara)

SCLTIU U \LTTU).

3) The function 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 _Mul ti Curve
UNDER ST_GeonCol | ecti on

LNSTANTL AR
LR i u e = = —

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 NULL +NPUT,

METHOD ST I sd osed()
RETURNS | NTEGER
LANGUAGE SQL
DETERM NI ST}.C
CONTAI NS /St
RETURNS NULL ON NULL | NPUT,

METHOD ST _Lengt h()
RETURNS DOUBLE PRECI SI ON
EANGUAGE SQL
DETERM NI STI C
CONTAI NS SQL

RETURNS NULL ON NULL I 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),

b) a method ST_MultiCurve(ST_Curve ARRAY, INTEGER),

¢) dmethod ST_IsClosed(),
d) g method ST_Length(),
e) 4dn overriding method ST_Geometries(),
f)  gn overriding method ST_Geometries(ST_Geometry ARRAY),
g) 4 function ST_MCurveFromText(CHARACTER LARGE OBJECT),
h) g function ST_MCurveFromText(CHARACTER LARGE OBJECT; INTEGER),
i) g function ST_MCurveFromWKB(BINARY LARGE OBJECT),
j) 4 function ST_MCurveFromWKB(BINARY LARGE GBJECT, INTEGER).
2) The ¢dimension of an ST_MultiCurve value is 1 (one):
3) The ¢lements of an ST_MultiCurve value are ST~ Curve values.

4) If all pf the elements in the ST_PrivateGeg@metries attribute are simple and any two elements only
spatiglly intersect at the boundaries of @oth elements, then an ST_MultiCurve is simple.

5) The oundary of an ST_MultiCutve’value is obtained by applying the mod 2 union rule: an ST_Ppint
valuq is in the boundary of an 'ST_MultiCurve if it is in the boundaries of an odd number of elemgnts
of th¢ ST_MultiCurve.

6) An S|I_MultiCurve valug-is closed if all of its elements are closed. The boundary of a closed
ST_MultiCurve is the émpty set.

7) An SJI_MultiCuryve value is defined as topologically closed.

8) An S|l _MultiCurve value is well formed only if all of the ST_Curve values in the
ST_RrivateGeometries attribute are well formed.
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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 _Mul ti Curve
RETURN SELF. ST _SRI D(0). ST _Geonetri es(acurvearray)

OREATE 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)

Definlitional Rules

1) 9T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an afray of

T_Geometry values.

wnw

Description
1) The method ST_MultiCurve(ST_Curve ARRAY) takes)the following input parameters:
a) an ST_Curve ARRAY value acurvearray.

2) The null-call type preserving method ST_MultiCurve(ST_Curve ARRAY) returns an ST_MultiCurve
vhlue with:

a) The spatial reference system identification set to O (zero).

b) Using the method ST_Geometries(ST_Geometry ARRAY), the attribute ST _PrivateGeometries
set to acurvearray.

3)

—

he method ST_MultiCurve(ST_Curve ARRAY, INTEGER) takes the following input parameters:

a) an ST_Curve'ARRAY value acurvearray,

b) an INFEGER value asrid.

4) 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 METHCD ST_| s osed()
RETURNS | NTEGER
FOR ST _Mul ti Curve

-[- See Description

Descriptjon
1) The ethod ST_IsClosed() has no input parameters.
2) The null-call method ST_IsClosed() returns:
Caseg:
a) Ifthe ST_MultiCurve value is closed, then 1 (one).

b) Otherwise, 0 (zero).
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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

BEGLN
DECLARE | engt h DOUBLE PRECI S| ON;
DECLARE counter | NTECER;

SET length = 0.0;

SET counter = 1;

VWHI LE counter <= SELF. ST _NumCGeoretri es DO
SET Ilength = length + SELF. ST _Geonet ryN(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.

2) The null-call method ST_Length() returns the sum_ of the ST_Length values of each element jn the

T _PrivateGeometries attribute of SELF.

wn -
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9.3.5 ST_Geometries Methods
Purpose
Observe and mutate the ST_PrivateGeometries attribute of an ST_MultiCurve value.
Definition
CREATE METHOD ST _Geonetries()

RETURNS ST_Curve ARRAY[ ST_MaxGeonet r yArrayEl ement s]

FOR ST _Mul ti Curve
RETURN (“AQT( SELE_ST PrivateCeonetries AS ST Curve

ARRAY[ ST_MaxGeonet r yAr r ayEl ement s])

TE METHOD ST _Ceonetries
ageonetryarray ST _Geonetry ARRAY[ ST_MaxGeonetryArrayEl enent s])
FETURNS ST_Mul ti Curve
OR ST _Mul ti Curve
EG N
DECLARE acurvearray ST_Curve
ARRAY[ ST_MaxCGeonet r yArr ayEl enent s] ;

rn-n-n/\%

-- Cast ageonetryarray to an ST_Curve ARRAY,
SET acurvearray = CAST(ageonetryarray AS
ST_Curve ARRAY[ ST_MaxGeonetryArrayEl enents]);
-- If SELF is the null value, then rett@rn the null value. O herwijse,
-- return an ST_Milti Curve val ue contai'ni ng acurvearray.
RETURN
CASE
WHEN SELF |'S NULL THEN
NULL
ELSE
(SELF AS ST _Ceonfol'l ection).
ST _Ceonetri es(acurvearray)
END
BND

Definitiohal Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array|of
ST_Geometry values

Descriptjon

1) The methedST_Geometries() has no input parameters.

2) The mull-call method ST Geometries() returns the value of the ST PrivateGeometries attribute as an
ST_Curve ARRAY.

3) The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:

a) an ST_Geometry ARRAY value ageometryarray.
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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_GeomCogllection,
the ST_PrivateGeometries attribute set to ACURVEARRAY.
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Purpose

Return a specified ST_MultiCurve value.
Definition

CREATE FUNCTI ON ST_MCur veFr onirext

(awkt CHARACTER LARGE OBJECT(ST_MaxGeomet r yAsText))

RETURNS ST_Mul ti Curve

a ISO/IEC

LANGUAGE QC’

DETERM NI STI C

JONTAI NS SQL

ETURNS NULL ON NULL | NPUT

TATI C DI SPATCH

RETURN TREAT( ST_Geonfr onirext (awkt )

00 0.0

CREATE FUNCTI ON ST_MCur veFr onText

asrid | NTEGER)
RETURNS ST_Mul ti Curve

QONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geonfr onTText ( awkt ,

AS ST_Mul ti Curve)

(lawkt CHARACTER LARGE OBJECT( ST _MaxGeormet ryAsText),

astrid) AS ST _MultiCurve)

hust

#fier

Definitiohal Rules
1) ST_NaxGeometryAsText is the implementatien-defined maximum cardinality of the CHARACTE
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.
Descriptjon
1) The function ST_MCurveFromText(CHARACTER LARGE OBJECT) takes the following input
parameters:
a) d CHARACTER LARGE OBJECT value awkt.
2) For the null-call function ST_MCurveFromText(CHARACTER LARGE OBJECT):
a) The parameter awkt is the well-known text representation of an ST_MultiCurve value and it
He producible in the BNF for <multicurve text representation>.
b) RettrAran-STMuliCurre-valverepresented-by-awkiwith-thespatialreferenrce-syster-dent
set to O (zero).
3) The function ST_MCurveFromText(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_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

CREATE FUNCTI ON ST_MCur veFr om/\KB
(awkb BI NARY LARGE OBJECT( ST_MaxGeonet ryAsBi nary))
RETURNS ST_Mul ti Curve
LANGUACE QQ

TERM NI STI C

CQONTAI NS SQL

RETURNS NULL ON NULL | NPUT

g

F

TATI C DI SPATCH
ETURN TREAT( ST_GeonFr omAKB( awkb) AS ST Ml ti Cur ve)

CREATE FUNCTI ON ST_MCur veFr om/\KB

(lawkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),

asrid | NTEGER)

RETURNS ST _Mul ti Curve

HJANGUACGE SQL

DETERM NI STI C

JONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfFr om\KB( awkb, asrid) AS ST Multi Curve)

Definitiohal Rules

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

Descriptjon
1) The function ST_MCurveFromWKB(BINARY LARGE OBJECT) takes the following input paramgters:
a) dBINARY LARGE OBJECT value awkb.

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

a) The parameter awkb is the well-known binary representation of an ST_MultiCurve value and
must be‘preducible in the BNF for <multicurve binary representation>.

t

b) Return an ST_MultiCurve value represented by awkb with the spatial reference system iden‘ifier

t i O (o2ara)
LU U &£CTU).

3) The function ST_MCurveFromWKB(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_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
INDER—SF—MH-Cu-v-e
[INSTANTI ABLE

FI NAL

THOD 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,

NETHOD ST_Mul tiLineString
(alinestringarray ST_LineString
ARRAY[ ST_MaxCeonet r yAr r 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 KkNPUT,

QVERRI DI NG METHOD ST Geonetri es()
RETURNS ST_Li neStwi ng ARRAY[ ST_MaxCGeonetryArrayEl ement s],

QVERRI DI NG METHOD' ST_Ceonetri es
(ageonetryarray ST Geonetry

ARRAYRST MaxCGeonet r yArrayEl enent s])
RETURNSST_Mul ti Li neString

Definitiohal Rutes

1) ST_NaxGeometryArrayElements is the implementation-defined maximum cardinality of an array|of
ST_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).

2) The elements of the ST_PrivateGeometries attribute are restricted to ST_LineString values.

3) N OT Ayl i aCHrin U formad anh, :f

avaliia o aan X o
o T VIOt T eIt g v a1 v o TOT e ooty T

9T _PrivateGeometries attribute are well formed.

fCOT |
T

naStrina valbiinc 1n
eIt g varac STt
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9.4.2 ST_MultiLineString Methods
Purpose
Return a specified ST_MultiLineString value.
Definition

CREATE METHOD ST_Mul tiLi neString

(alinestringarray ST_LineString ARRAY[ ST _MaxGeonetryArrayEl enent s])

RETURNS ST_Mul ti Li neString
FOR_ST MultilineStri ng

RETURN SELF. ST_SRI D(0). ST_Geonetri es(al i nestri ngarray)

CREATE METHOD ST_Mul tiLineString

(lal i nestringarray ST_LineString ARRAY[ ST_MaxGeonet r yArrayEl enent s],
asrid | NTEGER)

RETURNS ST_Mul ti LineString

HOR ST_Mul tiLineString

RETURN SELF. ST_SRI D(asrid). ST _Geonetries(alinestringarray)

Definitiohal Rules

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

Descriptjon
1) The fmethod ST_MultiLineString(ST_LineString ARRAY) takes the following input parameters:
a) 4gn ST_LineString ARRAY value alinestringarray.

2) The null-call type preserving method ST_MgltiLineString(ST_LineString ARRAY) returns an
ST_MultiLineString value with:

a) The spatial reference system identifier set to O (zero).

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribyite
et to alinestringarray:

wn

3) The method ST_MultikineString(ST_LineString ARRAY, INTEGER) takes the following input
parameters:

a) 4gn ST [LineString ARRAY value alinestringarray,

b) gn INTEGER 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 _Geonetries()

RETURNS ST_Li neString ARRAY[ ST_MaxGeomet r yArrayEl ement s]

FOR ST_Mul tiLineString
RETURN (“AQT( SELE_ST PrivateCeonetries AS

ST_LineString ARRAY[ ST_MaxGeonet ryArrayEl enent s])

OREATE METHOD ST_Geonetri es
(ageonetryarray ST_Geonetry ARRAY[ ST_MaxGeonetryArrayEl ements])
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 ng\ARRAY
SET alinestringarray = CAST(ageonetryarray AS
ST_LineString ARRAY[ ST_MaxGeonet r yAryayEl ement s] ) ;
-- If SELF is the null value, then return the null value. O hefw se,
-- return an ST_MiltiLineString vakue containing alinestringarfay.
RETURN
CASE
WHEN SELF |'S NULL THEN
NULL
ELSE
(SELF AS ST_Mupti Curve).
ST _Ceonetries(alinestringarray)
END
END

Definlitional Rules

1) 9T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an afray of
T_Geometry values.

Description

1) e method ST_Geometries() has no input parameters.

2)

ST _LineString ARRAY.
3) The method ST_Geometries(ST_Geometry ARRAY) takes the following input parameters:

a) an ST_Geometry ARRAY value ageometryarray.
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4) For the type preserving method ST_Geometries(ST_Geometry ARRAY):

240

a)

b)

Let ALINESTRINGARRAY be the result of casting ageometryarray to an ST_LineString ARRAY
value (implicitly using ST_ToLineStringAry(ST_Geometry ARRAY)).

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_MultiCurve/the
ST_PrivateGeometries attribute set to ALINESTRINGARRAY.



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

a ISO/IEC

9.4.4 ST_MLineFromText Functions

Purpose

Return a specified ST_MultiLineString value.

Definition

Definlitional Rules

1)

Description

1)

2)

3)

CREATE FUNCTI ON ST_M.i neFr onrext
(awkt CHARACTER LARGE OBJECT( ST_MaxGeomnetryAsText))
RETURNS ST_Mul ti Li neString

ISO/IEC 13249-3:

LANGUAGE QQ

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geonfr onTText (awkt) AS ST Ml tiLi neString)

OREATE 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)

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

The function ST_MLineFromText(CHARACTER LARGE OBJECT) takes the following input
pprameters:

a) a CHARACTER LARGE OBJECT value awkt.
Hor the null-callfunction ST_MLineFromText(CHARACTER LARGE OBJECT):

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

LTER

and it
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T
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identifier set to 0 (zero).

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_MaxGeonet ryAsBi nary))
RETURNS ST_Mul ti Li neString

ISO/IEC 13249-3:1999 (E)

LANGUAGE QQ

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfFr omAKB(awkb) AS ST _Mul ti Li neString)

OREATE FUNCTI ON ST_M.i neFr om/\KB

(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, asfid) AS ST MiltiLineString)

Definlitional Rules

1)

Desc

1)

2)

3)

al

al

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

Fiption

a BINARY LARGE OBJECT value awkb.

Hor the null-call funétion ST_MLineFromWKB(BINARY LARGE OBJECT):

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

The patameter awkb is the well-known binary representation of an ST_MultiLineString vdlue and

it must-be producible in the BNF for <multilinestring binary representation>.

Return an ST_MultiLineString value represented by awkb with the spatial reference syst

roatian O [

(fm

icdlantifi Z2aora)
TUTTIUNCT STLTU U £CTU ).

The function ST_MLineFromWKB(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_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 _Mul ti Surface
UNDER ST_GeonCol | ecti on

LNSTANTL AR
LR i u e = = —

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 NULL +NPUT,

METHOD ST_Area()

RETURNS DOUBLE-PRECI SI ON
LANGUAGE SQL

DETERM NI STH.C

CONTAI NS /SQt

RETURNS NULL ON NULL | NPUT,

METHOD ST Peri met er ()

RETURNS DOUBLE PRECI SI ON
EANGUAGE SQL

DETERM NI STI C

CONTAI NS SQL

RETURNS NULL ON NULL I 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_Geonetri es
(ageonetryarray ST _Geonetry

ARRAY[ ST MaxCeonetryArrayEl enment s])
RETURNS ST _Mul ti Surface

Definitiohal Rules

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

Descriptjon
1) The $T_MultiSurface type provides for public use:
a) g method ST_MultiSurface(ST_Surface ARRAY),
b) d method ST_MultiSurface(ST_Surface ARRAY, INTEGER),
c) g method ST_Area(),
d) g method ST_Perimeter(),
e) g method ST_Centroid(),
f) g method ST_PointOnSurface(),
g) 4dn overriding method ST_Geametries(),
h) dn overriding method ST-_Geometries(ST_Geometry ARRAY),
i) g function ST_MSutfaceFromTxt(CHARACTER LARGE OBJECT),
j) 4 function STEMSurfaceFromTxt(CHARACTER LARGE OBJECT, INTEGER),
k) 4 function'ST_MSurfaceFromWKB(BINARY LARGE OBJECT),

[) gfunetion ST_MSurfaceFromWKB(BINARY LARGE OBJECT, INTEGER).

2) The dimension 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

Definlitional Rules

1) 9T_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an a
9T_Geometry values.
Description
1) The method ST_MultiSurface(ST_Surface ARRAY) takes the following input parameters:
an ST_Surface ARRAY value asurfacearrayx
2) e null-call type preserving method ST_MultiSurface(ST_Surface ARRAY) returns an
T_MultiSurface value with:
The spatial reference system identification set to O (zero),
b) Using the method ST_Geometries(ST_Geometry ARRAY), the attribute ST _PrivateGeor
set to asurfacearray.
3) The method ST_MultiSurface(ST_Surface ARRAY, INTEGER) takes the following input para
a) an ST_Surface’ARRAY value asurfacearray,
b) an INFEGER value asrid.
4) The null-call type preserving method ST_MultiSurface(ST_Surface ARRAY, INTEGER) retur

OREATE METHOD ST_Mul ti Surface

CREATE METHOD ST_Mul ti Surface

(asurfacearray ST _Surface ARRAY[ ST_MaxCeonetryArrayEl ement s])
RETURNS ST _Mul ti Surface

FOR ST _Multi Surface

RETURN SELF. ST _SRID(0). ST _Geonetri es(asurfacearray)

ISO/IEC 13249-3:

(asurfacearray ST _Surface ARRAY[ ST_MaxCeonetryArrayEl enents],
asrid | NTEGER)

RETURNS ST _Mul ti Surface

FOR ST _Multi Surface

RETURN SELF. ST_SRI D(asrid).ST_Ceonetri es(asurfacearray)

1999 (E)

ray of

hetries

meters:

NS an

ST MultiSurface 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 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

BEGLN
DECLARE area DOUBLE PRECI SI ON,
DECLARE counter | NTECER;

SET area = 0.0;

SET counter = 1;

VWHI LE counter <= SELF. ST _NumCGeoretri es DO
SET area = area + SELF. ST_GeomnetryN(counter).ST_Area;
SET counter = counter + 1;

END WHI LE;

RETURN ar ea;

END

Descriptjon
1) The fnethod ST_Area() has no input parameters.

2) The null-call method ST_Area() returns the sum of the)ST_Area values of the elements in the
ST_RrivateGeometries 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

CREATE METHOD ST _Perimeter ()

RETURNS DOUBLE PRECI SI ON

FOR ST _Multi Surface

BEGLN
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

Description
1) The method ST_Perimeter() has no input parameters:

2) The null-call method ST_Perimeter() returns the sum of the ST_Perimeter value of the elemgnts in
the ST_PrivateGeometries attribute of SELE:
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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

Descriptjon
1) The fnethod ST_Centroid() has no input parameters.
2) The nqull-call method ST_Centroid() returns the mathematical centroid of the' ST_MultiSurface value.

The fesult is not guaranteed to spatially intersect an ST_Surface value inthe 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 f ace()

RETURNS ST_Poi nt
ECR QT_I\/III tiSurface

-- See Description

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

2) The null-call method ST_PointOnSurface() returns an ST_Point valué.guaranteed to spatially
intersect an element in the collection of the ST_MultiSurface value:
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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 _Geonetries()

RETURNS ST_Surface ARRAY[ ST_MaxGeonetryArrayEl enent s]

FOR ST _Multi Surface
RETURN (“AQT( SELE_ST PrivateCeonetries AS

ST Surface ARRAY[_ST_I\/axGeonet ryArrayEl enent s])

TE METHOD ST _Ceonetries
ageonetryarray ST _Geonetry ARRAY[ ST_MaxGeonetryArrayEl enent s])
ETURNS ST_Mul ti Surface
OR ST_Mul ti Surface
EG N
DECLARE acount er | NTEGER;
DECLARE bcount er | NTEGER;
DECLARE asurfacearray ST _Surface ARRAY[ ST_MaxGeorret r yArrayEl enent|s] ;

rn-n-n/\%

-- Cast ageonetryarray to an ST _Surface ARRAY
SET asurfacearray = CAST(ageonetryarray AS
ST_Surface ARRAY[ ST_MaxGeornet ryArrayEl ements] ) ;
-- If any two surfaces intersect w th\the 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 NALI'TY(asurfacearray) DO
| F asurfacearray[acaunter]. ST I ntersection(
asurfacearray[ beounter]). ST _Di nension > 0 THEN
S| GNAL SQLSTATE ' 2FF02'
SET MESSAGE_TEXT 'invalid paraneter';

ENDI F;
SET bcounter) = bcounter + 1;
END WHI LE;
SET acoupter = acounter + 1;
END WHI LE;

-- |If SELFET1s the null value, then return the null value. O herwijse,
-- return an ST _Milti Surface val ue containing asurfacearray.
RETURN
CASE
WHEN SELF |'S NULL THEN
NULL
ELSE
(SELF AS ST _Ceontol | 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) rtha tvna nracarvinamethod ST _Gaometrias(ST Geaomatn, ARDRAV)-
—He-type-preseRARg-Hetoa —oEoHetHEe St r— e BHet <)

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 & finite number ¢f points,
then an exception condition is raised: SQL/MM Spatial exception— invalid parametet.

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..Geometry ARRAY) for type ST_GeomCollection,
the ST_PrivateGeometries attribute’set to ASURFACEARRAY.
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9.5.8 ST_MSurfaceFromTxt Functions
Purpose

Return a specified ST_MultiSurface value.
Definition

CREATE FUNCTI ON ST_Msur f aceFr onirxt
(awkt CHARACTER LARGE OBJECT( ST_MaxGeonetryAsText))
RETURNS ST _Mul ti Surface
LANGIAGE QQ

TERM NI STI C

[ONTAI NS SQL

PETURNS NULL ON NULL | NPUT

TATI C DI SPATCH

FETURN TREAT( ST_Geonfr onirext (awkt) AS ST _Mul ti Surface)

00 0.0

CREATE FUNCTI ON ST_Msur f aceFr onTxt

(Jawkt CHARACTER LARGE OBJECT(ST_MaxGeomnetryAsText),
asrid | NTEGER)

RETURNS ST_Mul ti Surface

JONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_Geonfr onTText (awkt, asrid) AS ST _Milti Surface)
Definitiohal Rules

1) ST_NaxGeometryAsText is the implementatien-defined maximum cardinality of the CHARACTER
LARGE OBJECT used for the well-known text representation of an ST_Geometry value.

Descriptjon

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

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

a) The parameter awkt is the well-known text representation of an ST_MultiSurface value and i
hust e producible in the BNF for <multisurface text representation>.

|

b Rettirn-—an- ST MMt Copfana ol vy
ATt ar o __iviarooor accvaroac

set to O (zero).

nracantad-byvawadetaantih th
CPTCSCICU oy avvike vt ot

P
h
<
)
<)

3) The function ST_MSurfaceFromTxt(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_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

CREATE FUNCTI ON ST_WMSur f aceFr omAKB
(awkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary))
RETURNS ST _Mul ti Surface
LANGIAGE QQ

TERM NI STI C

[ONTAI NS SQL

ETURNS NULL ON NULL | NPUT

TATI C DI SPATCH

ETURN TREAT( ST_Geonfr om\KB( awkb) AS ST _Muil ti Surface)

00 0.0

CREATE FUNCTI ON ST_Msur f aceFr omAKB

(lawkb BI NARY LARGE OBJECT( ST_MaxGeonetryAsBi nary),
asrid | NTEGER)

RETURNS ST _Mul ti Surface

JONTAI NS SQL

RETURNS NULL ON NULL | NPUT

STATI C DI SPATCH

RETURN TREAT( ST_GeonfFr om\KB( awkb, asrid) AS ST Ml ti Surface)
Definitiohal Rules

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

Descriptjon

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

a) gBINARY LARGE OBJECT value awkb.
2) For the null-call function ST_MSurfaceFromWKB(BINARY LARGE OBJECT):

a) The parameter awkb is the well-known binary representation of an ST_MultiSurface value and it
hust e producible in the BNF for <multisurface binary representation>.

-

b Rettirn-an- ST MMt Copfana ol v
ATt ar o __iviarooor accvaroac

set to O (zero).

nracantad by e st thha oot
CPTCSCIMCU 0y VKD VWit O~ SoTT
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erenree-systerHdentifier

3) The function ST_MSurfaceFromWKB(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_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.

Definition

a ISO/IEC

T TNV T ALl Dol oo
= e o _ ot O yyuont

NDER ST_Mul ti Surface
| NSTANTI ABLE
FI NAL

NETHOD ST_Mul ti Pol ygon
(apol ygonarray ST_Pol ygon
ARRAY[ ST_MaxCGeoret r yAr r ayEl ement s] )
RETURNS ST_Muil ti Pol ygon
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL | NPUT,

NETHOD ST_Mul ti Pol ygon
(apol ygonarray ST_Pol ygon
ARRAY[ ST_MaxCGeonet r yArr ayEl eneqt's] ,
asrid | NTEGER
RETURNS ST_Mul ti Pol ygon
SELF AS RESULT
LANGUACGE SQL
DETERM NI STI C
CONTAI NS SQL
RETURNS NULL ON NULL:HNPUT,

QVERRI DI NG METHOD ST—Ceonetri es()
RETURNS ST_Poltygon ARRAY[ ST_MaxGeonet r yArrayEl enent s],

QVERRI DI NG METHOD ST_Ceonetri es
(ageonet hyarray ST Geonetry

ARRAY[ ST_MaxCeonet r yArrayEl enent s])
RETURNS ST_Mul ti Pol ygon

Definitiohal Rules

1) ST_MaxGeometryArrayElements is the implementation-defined maximum cardinality of an array of

ST_Geometry values.
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)

a function ST_MPolyFromText(CHARACTER LARGE OBJECT, INTEGER),

g) afunction ST_MPolyFromWKB(BINARY LARGE OBJECT),

h) a function ST_MPolyFromWKB(BINARY LARGE OBJECT, INTEGER),

a function ST_BdMPolyFromText(CHARACTER LARGE OBJECT),

function OT DAMDANCroamTAVACLIANDACTED
oIt A= Ty o T\

11999 (E)

2) T

3)

w -

4 T

5)

>

7 A

8) A

O 0

10) T

attribute may only intersect at only a finite number of points.

o n LA
O TCtroT O T_DUthviT Oty T TCRTCOT I\ v T 7t

a function ST_BdMPolyFromWKB(BINARY LARGE OBJECT),
a function ST_BdMPolyFromWKB(BINARY LARGE OBJECT, INTEGER).
he elements of the ST_PrivateGeometries attribute are restricted to ST_Pplygon values.

he interiors of any two ST_Polygon values that are elements of the ST_PrivateGeometries
hall not spatially intersect.

m1 ST_MultiPolygon, " p;, pjT m.ST_Geometries, i ! |, Intefior(p;) C Interior(p;) = A&
he boundaries of any two ST_Polygon values that are elements of the ST_PrivateGeometri
mi ST_MultiPolygon, " p, p;T m.ST_Geometries, X
" ¢l Boundary(p;), ¢;| Boundary(p;) ¢i C.¢;={ps, ... px | pi| ST_Point, 1£i£k}
n ST_MultiPolygon value is defined as topologically closed.
n ST_MultiPolygon is a closed pointset.
n ST_MultiPolygon shall not have cut lines, spikes or punctures.
m1 ST_MultiPolygon, m-= Closure(Interior(m))
n ST_MultiPolygon value is simple.
he interior of.an. ST_MultiPolygon with more than one ST_Polygon value is not a connected
bt. The number of connected components of the interior of an ST_MultiPolygon is equal to

hrdinality.of the ST_PrivateGeometries attribute.

he boundary of an ST_MultiPolygon is a set of linear rings corresponding to the boundaries

pttribute

point
the

of the

T_Dnlygnn values of the QT_Dri\mrp(?.pnmptrin Each linear ring inthe hnlmdnry af the

ST_MultiPolygon is in the boundary of exactly one ST_Polygon in the ST_PrivateGeometries
attribute. Every linear ring in the boundary of an ST_Polygon in the ST_PrivateGeometries attribute is
in the boundary of the ST_MultiPolygon.

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_MaxCeonetryArrayEl ement s])

RETURNS ST _Mul ti Pol ygon
FOR_ST MultiPol ygon

RETURN SELF. ST_SRI D(0). ST_Geonet ri es(apol ygonarr ay)

CREATE METHOD ST_Mul ti Pol ygon

(lapol ygonarray ST_Pol ygon ARRAY[ ST_MaxCeonetryArrayEl enent s],
asrid | NTEGER)

RETURNS ST_Mul ti Pol ygon

HOR ST_Mul ti Pol ygon

RETURN SELF. ST_SRI D(asrid). ST_Ceonetri es(apol ygonarray)

Definitiohal Rules

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

Descriptjon
1) The ethod ST_MultiPolygon(ST_Polygon ARRAY )takes the following input parameters:
a) dn ST_Polygon value apolygonarray.

2) The null-call type preserving method ST_MgltiPolygon(ST_Polygon ARRAY) returns an
ST_NultiPolygon value with:

a) The spatial reference system identifier set to O (zero).

b) Using the method ST_Geometries(ST_Geometry ARRAY), the ST_PrivateGeometries attribyite
et to apolygonarray.

wn

3) The method ST_MultiPolygon(ST_Polygon ARRAY, INTEGER) takes the following input parameters:
a) dan ST_Polygon ARRAY value apolygonarray,

b) gn INTEGER value asrid.

4) The null-call type preserving method ST_MultiPolygon(sT_Polygon ARRAY, INTEGER) Teturns an
ST_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 _Geonetries()

RETURNS ST_Pol ygon ARRAY[ ST_MaxGeonet r yArr ayEl enent s]

FOR ST_Mul ti Pol ygon
RETURN (“AQT( SELE_ST PrivateCeonetries AS

ST_Pol ygon ARRAY[ ST_MaxGeonet r yAr r ayEl enent s])

OREATE METHOD ST_Geonetri es
(ageonetryarray ST_Geonetry ARRAY[ ST_MaxGeonetryArrayEl ements])
RETURNS ST_Mul ti Pol ygon
FOR ST_Mul ti Pol ygon
BEG 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(ageonetryarr ay,~AS
ST_Pol ygon ARRAY[ ST_MaxGeonet r yArrayEl ement s] ) ;
-- If any two polygons intersect math the dimension of the resplt
-- greater than 1, then raise an éxception.
SET acounter = 1,
VWHI LE acount er <= CARDI NALI TY(apol ygonarray)-1 DO
SET bcounter = acount erly
WHI LE bcount er <= CARDI NALI TY(apol ygonarray) DO
| F apol ygonarray[@counter]. ST _Intersection(
apol ygonarrayfbcounter]). ST_Di nension > 0 THEN
S| GNAL SQLSTATE ' 2FF02'
SET NMESSAGE TEXT 'invalid paraneter’;

ENDI F;
SET bcounter = bcounter + 1;
END WHI LE;
SET aceunter = acounter + 1;
END WHILE:

-- I f«SELF is the null value, then return the null value. O hefw se,
-- xmeturn an ST_Mil ti Pol ygon val ue cont ai 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 mathad ST Gaoaomatriac(ST Goaomatns ARDAVY talcac tha followwinag innait naramatarc:
methed-ST—Geometres(ST—Geometn-ARRAY Hakes-the-following Hput-parameters:
a) gn ST_Geometry ARRAY value ageometryarray.
4) For the type preserving method ST_Geometries(ST_Geometry ARRAY):

a) Uet APOLYGONARRAY be the result of casting ageometryarray to an ST_Rolygon ARRAY value
(Implicitly using ST_ToPolygonAry(ST_Geometry ARRAY).

b) Case:

i] If any two elements of APOLYGONARRAY intersect with mere than a finite number of ppints,
then an exception condition is raised: SQL/MM Spatial exception — invalid parameter.

i) If SELF is the null value, then return the null value;
iif) 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 onText

(awkt CHARACTER LARGE OBJECT( ST_MaxGeonetryAsText))
RETURNS ST _Mul ti Pol ygon

ISO/IEC 13249-3:

1999 (E)

LANGUAGE QQ

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)

REATE FUNCTI ON ST_MPol yFr omrext

(awkt CHARACTER LARGE OBJECT( ST_MaxGeonet r yAsText ),
asrid | NTEGER)

RETURNS ST_Mul ti 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_Mil ti Pol ygon)

Definlitional Rules

1) S

L

T_MaxGeometryAsText is the implementation-defined maximum cardinality of the CHARA(
ARGE OBJECT used for the well-known text representation of an ST_Geometry value.
Description

T
P

1) The function ST_MPolyFromText(CHARACTER LARGE OBJECT) takes the following input

parameters:

a) a CHARACTER LARGE OBJECT value awkt.

2) Hor the null-callfunction ST_MPolyFromText(CHARACTER LARGE OBJECT):

a) The parameter awkt is the well-known text representation of an ST_MultiPolygon value 3

must-be producible in the BNF for <multipolygon text representation>.

LTER

nd it

n-an-ST MulaD Iu h tlnir\

identifier

OO\ roacantad-byrovarlet ot
Yot TCSCTICU Oy avvRc vt o

P- JN14 o
mCtarmTTrarT o __iviarar O

set to O (zero).

3)
input parameters:

a) a CHARACTER LARGE OBJECT value awkt,

b) an INTEGER value asrid.

Geometry Collection Ty

The function ST_MPolyFromText(CHARACTER LARGE OBJECT, INTEGER) takes the following
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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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