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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
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ed by the respective organization to deal with particular fields of technical activity. ISO and JE
committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

nal Standards are drafted in accordance with the rules given in the ISO/IEC DirectivesPart 2.
h task of the joint technical committee is to prepare International Standards. ‘Draft International
s adopted by the joint technical committee are circulated to national bodies for.voting. Publication gs

ational Standard requires approval by at least 75 % of the national bodies casting a vote.

is drawn to the possibility that some of the elements of this part~6fISO/IEC 13249 may be the
f patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights,

13249-1 was prepared by Joint Technical Committee ISO/NEC JTC 1, Information technolog)

edition cancels and replaces the second edition (ISOAEC 13249-1:2002), which has been revised to
stent with other parts of ISO/IEC 13249.

13249 consists of the following parts, under ¢he general title Information technology — Databas
s — SQL multimedia and application packages:

()

1: Framework
2: Full-Text

3: Spatial

5: Still image
6: Data mining,

wing part s ‘\under preparation:

=

er than this part of ISO/IEC 13249 specify requirements, and all are dependent on various parts ¢
9075.and also on this part of ISO/IEC 13249.
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Introduction

2007(E)

The purpose of ISO/IEC 13249 is to define multimedia and application specific types and their associated
routines using the user-defined features in ISO/IEC 9075.

1

Is based on the content of ISO/IEC 9075 (all parts), Information technology — Database languages

he organization of this part of ISO/IEC 13249 is as follows:

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

) Clause 2, “Normative references”, identifies additional standards that, through’seference in th
ISO/IEC 13249, constitute provisions of this part of ISO/IEC 13249, .and hence to all
ISO/IEC 13249.

) Clause 3, “Terms and definitions”, specifies terms and definitions used_in this part of ISO/IEC 13

) Clause 4, “Concepts”, describes the concepts used in ISO/IEC 13249.

) Clause 5, “Parts of ISO/IEC 13249”, summarises the content/of each of the parts of ISO/IEC 132

) Clause 6, “Notation and conventions used in other qparts”, defines the notation and convention
other parts of ISO/IEC 13249.

— SQL.

s part of
parts of

49.

9.

b used in

) Clause 7, “Implementation requirements”, describes the requirements relating to the implementation of

ISO/IEC 13249.

) Clause 8, “Conformance”, specifies*the conformance requirements for all or some of the
ISO/IEC 13249.

) Annex A, “ISO/IEC JTC1 formalprocedures” is an informative annex. It describes the formal pr
for maintenance and interpretation of ISO/IEC 13249.

parts of

bcedures
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INTERNATIONAL STANDARD ISO/IEC 13249-1:2007(E)
Information technology — Database languages — SQL
multimedia and application packages —

Part 1:

Framework

1 Scope

IBO/IEC 13249 defines a number of packages of generic data types common‘to-various kinds of data used in
multimedia and application areas, to enable that data to be stored and manipulated in an SQL database. The
package in each subject area is defined as a part of ISO/IEC 13249.

Tihis part of ISO/IEC 13249 defines those concepts, notations and-conventions that are common {o two or
more other parts of ISO/IEC 13249. In particular, it describes the way ISO/IEC 9075 is used in othef parts of
IBO/IEC 13249 to define the user-defined types and their behaviour appropriate to each subject area.

2 Normative references

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

IBO/IEC 9075-1, Information technology — Database languages— SQL— Part1: Framework
(BQL/Framework)

IBO/IEC 9075-2, Informatiofy‘technology — Database languages — SQL — Part2: Fqundation
(BQL/Foundation)

IBO/IEC 9075-11, Information technology — Database languages — SQL — Part 11: Information and
Definition Schemas-(SQL/Schemata)

3 Terms and definitions

3.1 A Terms defined in ISO/IEC 9075-1

For the purposes of this document, the following terms defined in ISO/IEC 9075-1 apply.

a) compilation unit

b) data type

c) descriptor

d) identifier

e) implementation-defined

© ISO/IEC 2007 — All rights reserved 1
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n)

3.2 Tdrms defined in ISO/IEC 9075-2

For the g

a)

b) attribute

c)
d)
e)
f)
9)
h)

implementation-dependent

instance (of a value)

null value

row

sequence

SQl
SQL

SQL

tablg

assi

card

cong

decl

exte

mutator function

obsgrver function

sign
SQL

SQl

subtype

-environment
-implementation

-statement

urposes of this document, the following terms defined in ISO/IEC 90752)apply.

jnment

inality
tructor function
bred type

rnal routine

bture (of an SQL-invokéd routine)
routine

-invoked routihe

supefrtype

type

-preserving function

user-defined type

white space
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3.3 Terms defined in this part of ISO/IEC 13249
For the purposes of this document, the following terms and definitions apply.

3.31
generic data type

2007(E)

kind of data not already defined in ISO/IEC 9075 that is used in a wider context than a single enterprise and

for which there are advantages in standardizing the way it is represented

3.3.2

eta-variable
riable which is used to define implementation-dependent or implementation-defined constants

.3.3

ethod

ecific implementation of an action or transformation that a user-defined type performs-or a represe
lues of that type is subject to

OTE With such user-defined methods for structured types, an SQL-implementation allows users to g
fiinction of the database system in an object-oriented manner.

D

Concepts

41 Concepts taken from ISO/IEC 9075

—

he following concepts defined in ISO/IEC 9075 are used-either in this part of ISO/IEC 13249 or in of
f ISO/IEC 13249.

@]

q) array

b) base table

d) catalog

d) character set

g) column

f] completion condition
d) definition schema

i) distincttype

i €xception condition

htation of

xtend the

her parts

j) Ealse

k) field

I) hostlanguage

m) information schema
n) maximal supertype

0) ordering function
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p) predefined data type
q) privilege

r) source type

s) SQL-agent

t) SQL-data

u) SQU-invoked method
NotelThroughout this standard, the method is referred to SQL-invoked method.

v) strugtured type
w) subtype family
X) trangform function
y) Irug
z) Unkpown

aa) user-defined cast

bb) view

4.2 Geéneric kinds of data

ISO/IEC|9075 defines the Database Language SQL;Which is a language used to define and manipulafe
SQL-datg. For the purposes of this part of ISO/IEC 43249, the SQL-data in an SQL-environment is referred to
as an SQL database.

Using th¢ data definition facilities of ISO/IEC 9075, an enterprise may develop an SQL database based on the
kinds of flata chosen for some specific purpose determined by the particular requirements of the enterprise.

Many kinds of data are used in a wider context than that of an individual enterprise, in which case there arn
benefits |n being able to use a generic specification for the definition and manipulation of these kinds of data.

[0

These b¢nefits include the enabling of the following:
a) shared understanding of this data;
b) exchange of\this data;

c) provisionnof common manipulation facilities to process this data.

Recognition of these benefits has resulted in publicly available specifications for generic data types in the
subject areas referred to in Clause 1,"Scope", of each part of ISO/IEC 13249.

Many enterprises have requirements to use such generic data types combined with their own enterprise-
specific data types in an SQL database. These requirements include the manipulation of component elements
of a generic data type, enabling both the construction and recording of user-defined types within an SQL
database, and the use of these components in selection and retrieval of data from an SQL database.
ISO/IEC 13249 addresses these requirements.

4 © ISO/IEC 2007 — All rights reserved
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4.3 Use of ISO/IEC 9075

4.3.1 User-defined types and routines

ISO/IEC 9075 includes facilities for defining user-defined types. A user-defined type can be either a distinct
type or a structured type. A distinct type is based on some predefined data type. A structured type has
attributes specified as either SQL data types or other user-defined types. A structured type may be defined as
a subtype of another structured type, with inheritance of its attributes. A user-defined type may be specified as
the data type of a column of an SQL table.

A user-defined type can only be manipulated by associated routines.

n attribute has automatically an associated observer and mutator function to retrieve and change |ts value.
urther routines may be defined in which the body of the routine, being the componentthat dgtermines
ehaviour on invocation of the routine, is specified either by SQL statements or by reference to an external
butine prepared in some other programming language.

o> O T3>

ach part of ISO/IEC 13249 defines a number of user-defined types and(associated routines] defined
ccording to ISO/IEC 9075. The types and routines of each part are intended/for use with data for @ specific
ubject area. Each part constitutes a package that aims to satisfy the requirements for including generic data
pes for that subject area in an SQL database. It does not define how(data from multiple subject afeas may
e combined.

o= 0 Q m

m

ach user-defined type is fully defined using the SQL syntax of }ISO/IEC 9075.

Hor each routine there is a specification of its signature, which'includes its name and all parameters with their
type. A routine body is specified either by SQL statements-or by reference to a definition, which is given either
im some formal_language or as descriptive text.

he definition of a user-defined type in a part ofSISO/IEC 13249 can include user-defined cast furjctions to
nvert between a value of the user-defined type-and another data type.

he definition of a user-defined type in a part of ISO/IEC 13249 can include an ordering function to sgecify the
rder of two values of the user-defined type.

.3.2 Information schema and definition schema

IBO/IEC 9075-11 defines the Information Schema and the Definition Schema for making descfiptors of
ersistent database objects available to any application.

he Information SChema includes the descriptors of a number of schema objects including the Information
chema itself, mostly view definitions, that together allow every descriptor in that catalog to be acce$sed, but
ot changed,.as though it was SQL-data. These views are defined in terms of the base tables of the Definition
chema. The only purpose of the Definition Schema is to provide a data model to support the Information
chemasand to assist understanding.

afts of ISO/IEC 13249 may define Information Schema views and corresponding Definition Schema base

L : , ; X Lot area
applications. Applications can obtain information about facilities and data supported by these application
packages by querying the application package's Information Schema views. SELECT privilege on all of
Information Schema views may be granted to PUBLIC WITH GRANT OPTION so that they can be queried by
any user and so that SELECT privilege can be further granted on views that reference these Information
Schema views. Updating the data provided by these views is implementation-defined.

Parts of ISO/IEC 13249 may define additional schemas to provide a data model to support understanding of
the related functions or required by an implementation of that part. When views are provided in those
schemas, these are enabled for access in the same way as any other tables. SELECT privilege on all of views
in these schemas may be granted to PUBLIC so that they can be queried.

© ISO/IEC 2007 — All rights reserved 5
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4.4 Implementation of ISO/IEC 13249

An implementation that claims conformance to any part of ISO/IEC 13249 shall provide its users with the
capability of using the user-defined types according to the specifications of that part of ISO/IEC 13249.

An implementation of a part of ISO/IEC 13249 has the freedom to provide a routine in any way that has the
same effect as the specification of its body in that part. In particular, a specification of a routine body using
SQL does not have to be implemented exactly as given, but may be implemented by another set of SQL
statements or by an external routine having the same effect. (See Subclause 8.1, "Implementations".)

4.5 UJe of ISO/IEC 13249

The reqyirements described in Subclause 4.2, “Generic kinds of data”, involve data for user-defined type
being regorded and manipulated with other enterprise data in an SQL database. Data can be ,in an SQ
database only when a column of a table is defined as an appropriate type to record it. The user-defined type
defined ip other parts of ISO/IEC 13249 can be used for this purpose in at least three different ways:

n - w

a) as the basis of a column in a table;
b) as the basis of an attribute of a user-defined type;
c) as the basis of a new derived subtype.

In the firgt way, a column's type is specified as one of the user-defined:types of a part of ISO/IEC 13249. This
use of a| user-defined type of ISO/IEC 13249 requires the USAGE privilege for the user-defined type (see
Subclauge 7.2, "USAGE privileges on user-defined types"). The rautines defined by ISO/IEC 13249 are use(d
to manipplate values of the user-defined type. Invocation of thesé.routines requires the EXECUTE privilege far
the routines (see Subclause 7.4, "EXECUTE privileges on routines").

In the sefond way, a new user-defined type is defined with an attribute that is one of the user-defined types ¢f
ISO/IEC|13249. The new user-defined type may have additional attributes to satisfy specific enterpri
requirements. This use of a user-defined type of ISO/IEC 13249 requires the USAGE privilege for the usef-
defined tiype (see Subclause 7.2, "USAGE privilegés on user-defined types"). The new user-defined type ca
then be Uised as a column's type, as in the firSt way. New routines may be created for the new user-define
type. If these new routines incorporate routines defined by ISO/IEC 13249 to manipulate values of the
attribute [that is one of the user-defined.types of ISO/IEC 13249, then the EXECUTE privilege is required fgr
the incofporated routines in order tolcreate the new routine (see Subclause 7.4, "EXECUTE privileges o
routines")).

In the third way, a new user-defined type is defined as a subtype of one of the user-defined types of a part ¢f
ISO/IEC|13249. The new- user-defined type may have additional attributes to satisfy specific enterpri
requirements. This useofya user-defined type of ISO/IEC 13249 requires the UNDER privilege for the usef-
defined tiype (see Subclause 7.3, "UNDER privileges on user-defined types"). The new user-defined type ca

Whichever- S S st ¢ = a < S
define the use of user-defined types other than in an SQL-environment.

An SQL-agent consists of one or more compilation units that interact with an SQL-environment. An SQL-agent
can interact only via predefined data types for which ISO/IEC 9075 defines a mapping for the host language or
programming language used to create the SQL-agent.

The definition of a user-defined type in a part of ISO/IEC 13249 can include transform functions to convert
between a value of the user-defined type and predefined types.

6 © ISO/IEC 2007 — All rights reserved
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5 Parts of ISO/IEC 13249

The parts of ISO/IEC 13249 published or under development at the time this part of ISO/IEC 13249 was
approved are the following:

— Part1: Framework (SQL/MM Framework) specifies both the definitional mechanisms and the
conventions used in all other parts.

— Part 2: Full-Text (SQL/MM Full-Text) specifies user-defined types for full-text data and for a number of
exit-search—patterns also-defines—routines—for-searching—full-text-data—according-to—a—given search
pattern. In addition, it defines routines for casting character strings to and from these user-defined types.

—+ Part 3: Spatial (SQL/MM Spatial) specifies user-defined types for spatial data, specifically|pointg, curves,
surfaces and collections of these. It also defines routines for manipulating, searching and ordering spatial
data. In addition, it defines transform functions for converting the user-defined types.to’and from ¢haracter
and binary representations.

—+ Part5: Still Image (SQL/MM Still Image) specifies user-defined types,forjimage data and fpr image
search mechanisms. It also defines routines for manipulating and for searching image data using different
mechanisms. In addition, it defines transform functions for convertingthe user-defined types to pnd from
binary representations.

—+ Part6: Data Mining (SQL/MM Data Mining) specifies user-defined types for major datéd mining
techniques. It also defines routines for generation and manipulation of values of these user-defingd types.
The specifications thus make provision for analyzing datavand capturing the results of the anplysis. In
addition, it defines import and export functions to ¢onvert user-defined types to and from ¢haracter
representations.

—+ Part 7: History (SQL/MM History) specifies user-defined types for history data and for operation pf time. It

also defines routines for generation and maintenance of table to store history data for an exisfing base
table. In addition, it defines routines for referfing the contents of a history table that holds history gata.

6 Notations and conventions-used in other parts

6.1 Notation

Tlhe notation used in the_specification of user-defined types and associated routines is, wherever posgible, the
database language SQL/as defined in ISO/IEC 9075 to make the specification clear and distinct. Wherever
the specification of.'a -user-defined type or routine is not able to be expressed in SQL language, gdditional
specification is provided in English.

4.2 Conventions

6.2.1¢ ‘Clause structure

Vithin_each part, the specification of user-defined types having a common purpose Is contained within a
single clause of that part of ISO/IEC 13249. For each user-defined type there is a subclause, which contains
further subclauses giving the definition of the type and each of its associated routines.

6.2.2 Organization of specifications
A subclause that defines a user-defined type or routine has the following unnumbered sections.

1) Purpose: A brief description of the purpose of the user-defined type or routine.

© ISO/IEC 2007 — All rights reserved 7
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2) Definition: The ISO/IEC 9075 syntax used to define the type or routine. In order to distinguish SQL
syntax from other text in ISO/IEC 13249, SQL syntax is specified in a non-proportional type font. <key
word>s, as defined in ISO/IEC 9075, are in uppercase. Parameter and variable identifiers are in lower
case or mixed case. Data type, attribute and SQL-invoked routine identifiers are specified as prescribed
in Subclause 6.2.3, “Data type, attribute and SQL-invoked routine identifiers”. If this section is empty, the
section heading is omitted.

3) Definitional Rules: An enumerated list of rules to be applied when defining the type or routine. Data type
identifiers, attribute identifiers and routine identifiers are distinguished by use of an italic type font. If this
section is empty, the section heading is omitted.

4) DesL:ription: An enumerated list of rules describing the type or routine. For a type, the first item contai
a statement indicating the attributes and routines that are part of the public specification. For a“routing,
the first item contains the definition of the routine's parameters. Data type identifiers attributesidentifiers
and [routine identifiers are distinguished by use of an italic type font. If this section is emptyythe section
heagling is omitted.

If there i$ any discrepancy between the interpretation of a given Definition and its associated Description, then
any SQL|specification shall take precedence.

6.2.3 Data type, attribute and SQL-invoked routine identifiers

Within thie specification of a user-defined type or routine, data type identifiets, attribute identifiers and routine
identifiers of an implementation of a part of ISO/IEC 13249 shall satisfy the following naming conventions:

1) two fapital letters and an underscore are used as a prefix; forlexample, Full-Text uses FT_;
2) undérscore character is not used except in the prefix (i.e.@nly alphanumeric characters [a-z,A-Z,0-9]);

3) each word used in the identifier has an initial capital i&tter; for example, FT_Primary.

6.2.4 Parameter identifiers

[¢)

Parametgr identifiers shall be in lowercasexT@ distinguish parameters from other identifiers used in thes
sections| parameters shall be in an italic type font when used in the Definitional Rules and the Description
sections

6.2.5 Meta-variables

[¢)

Meta-varjables used to define‘implementation-dependent or implementation-defined constants shall follow th
conventipns of Subclause©:2.3, "Data type, attribute and SQL-invoked routine identifiers".

6.2.6 Symbols

Definitional Rules and Description sections contain symbols that are distinguished from other identifiers by
being in an.Uppercase italics type font.

6.2.7 Exceptions

Except where otherwise specified, the phrase "an exception condition is raised:", followed by the name of a
condition, is used in a Definitional Rules section or in a Description section to indicate one of the following:

— The execution of a routine is unsuccessful.
— Application of Definitional Rules or Description items may be terminated.

The effect of an SQL-statement that terminates with an exception condition (unless this condition is explicitly
defined in ISO/IEC 9075) is implementation-dependent.

8 © ISO/IEC 2007 — All rights reserved
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The phrase "a completion condition is raised:", followed by the name of a condition, is used in a Definitional
Rules section or in a Description section to indicate that application of Definitional Rules or Description items
is not terminated. In such a case, diagnostic information is to be made available; unless an exception
condition is raised, the execution of the SQL-statement is successful.

6.2.8 Status codes

ISO/IEC 9075 specifies that a parameter, SQLSTATE, shall be used for the purpose of indicating any
exception or completion conditions by means of a five-character status code. This parameter shall also be
used in each part of ISO/EC 13249: each part shall contain a clause gi\/ing the values of SQLSTATE for the

rputines defined by that part.

7 Implementation requirements

In addition to the provisions given for each part of ISO/IEC 13249, an implementation of any part shall satisfy
ne following requirements.

—

7.1 Schemas

SO/IEC 9075 specifies that an object such as an SQL-invoked routing,“a-User-defined type, a domair], a table,
view, or a privilege shall be part of exactly one schema.

Q

BO/IEC 13249 does not include a statement for creating a-sehema. For an implementation of any part of
BO/IEC 13249, an implementation-defined set of <schema definition> statements shall be dffectively
xecuted such that each <schema definition> statement.contains all those <schema element>s refuired to
atisfy a claim of conformance for that part. The number, of such schemas and their names is implementation-
efined.

Q0 D = ——

{ is assumed that the default character set of:the SQL-schema in which an SQL-invoked routine spgcified in
BO/IEC 13249 is created includes the characters used in all character string literals contained in th¢ body of
nat routine and a space character denoted.by a blank space in such literals.

— —

1.2 USAGE privileges on user-defined types

BO/IEC 9075 specifies that auser shall have the USAGE privilege on a user-defined type before the|user can
bfer to it for the purpose of-defining other objects such as SQL-invoked routines, tables, views or user-defined
pes.

—, =

Hach part of ISO/IEC.43249 does not include a GRANT USAGE statement for the user-defined type$ defined
that part. For-an’ implementation of any part of ISO/IEC 13249, a GRANT statement grantingl USAGE

rivilege for each object defined by that part to an implementation-defined set of grantees shall be ¢gffectively
ecuted when these user-defined types are created (except when explicitly noted in a Definitiongl Rule in

that part)>\Whether or not the GRANT statement includes WITH GRANT OPTION is implementation-defined.

.3, UNDER privileges on user-defined types

ISO/IEC 9075 specifies that a user shall have the UNDER privilege on a user-defined type A before the user
can use it for defining subtypes of A.

Each part of ISO/IEC 13249 does not include a GRANT UNDER statement for the user-defined types defined
in that part. For an implementation of any part of ISO/IEC 13249, a GRANT statement granting UNDER
privilege for each object defined by that part to an implementation-defined set of grantees shall be effectively
executed when these user-defined types are created (except when explicitly noted in a Definitional Rule in
that part). Whether or not the GRANT statement includes a WITH GRANT OPTION is implementation-defined.
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7.4 EXECUTE privileges on routines

ISO/IEC 9075 specifies that a user shall have the EXECUTE privilege on a routine before that user can
execute the routine.

Each part of ISO/IEC 13249 does not include a GRANT EXECUTE statement for the routines defined in that
part. For an implementation of any part of ISO/IEC 13249, a GRANT statement granting EXECUTE privilege
for each routine defined by that part to an implementation-defined set of grantees shall be effectively executed
when the routine is created (except when explicitly noted in a Definitional Rule in that part). Whether or not the
GRANT statement includes a WITH GRANT OPTION is implementation-defined.

8 Conformance

8.1 Implementations

Each other part of ISO/IEC 13249 shall provide a specification to which an implementation may claifn
conformance, independently of any other part.

A conforming implementation of a part of ISO/IEC 13249 shall support the mandatory public user-defined
types and routines as specified in the Conformance clause for that part.

A conforining implementation of a part of ISO/IEC 13249 shall supply <SQL-invoked routine>s whose <routin
body> is|either an <SQL routine body> or an <external body reference>) that specifies PARAMETER STYL
SQL as defined in "<SQL-invoked routine>" of ISO/IEC 9075-2. The implementation is not required to:

LI

\

— perfprm the exact sequence of actions defined in a Dgscription section or an <SQL routine bodyj
contpined in that part, but the implementation shall achieve the same effect as that sequence, with th
following permitted deviations:

[0

— lan exception or warning condition specified by ISO/IEC 9075 for an SQL-statement other tha
<signal statement> or <resignal statement>’is not required to be reproduced;

)

— [the effects on the SQL diagnosticsvarea resulting from an SQL <signal statement> or <resignal
statement> are not required ~“to be as specified in [ISO/IEC 9075, apart from the
RETURNED_SQLSTATE valug;

— conform to a specified <languagde clause> of LANGUAGE SQL;

— conflorm to a specified-<deterministic characteristic> of NOT DETERMINISTIC;

[

— conform to a specified <deterministic characteristic> of DETERMINISTIC so long as the result
implementation-dependent;

[

— conform, to~a specified <SQL-data access indication> so long as a more restrictive <SQL-data acces
indigation> is used.

A conforming implementation of a part of ISO/IEC 13249 that uses an <external body reference> for a routine
shall specify an implementation-dependent <transform group specification>, when defining the routine, to
permit values of user-defined types to be transferred between the SQL-environment and the external routine.

In addition, a conforming implementation of a part of ISO/IEC 13249 shall support the implementation
requirements specified in Clause 7, “Implementation requirements”.

8.2 Relationship to other International Standards

A conforming implementation of a part of ISO/IEC 13249 shall support Core SQL as specified in ISO/IEC 9075
and any additional Features of ISO/IEC 9075 specified as required in that part of ISO/IEC 13249.
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