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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, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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This seventh edition of ISO/IEC 9075-4 is designed to be used in conjunction with the following editions

of other p

arts of the ISO/IEC 9075 series, all published 2023:

— ISO/IEC 9075-1, sixth edition;

— ISO/IEC 9075-2, sixth edition;

— ISO/IEC 9075-3, sixth edition;

— ISO/IEC 9075-9, fifth edition;

— ISO/IEC 9075-10, fifth edition;

— ISO/IEC 9075-11, fifth edition;

— ISO/IEC 9075-13, fifth edition;

— ISO/IEC 9075-14, sixth edition;

— ISO/IEC 9075-15, second edition;

— ISO/IEC 9075-16, first edition.

Alistof a

Any feedh
complete
committe

parts in the ISO/IEC 9075 series can be found of the ISO and IEC websites.

listing of these bodies can be found at ww.iso.org/members.html and www.iec.ch

ack or questions on this document should be directed to the user’s national standargls body. A

national-
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Introduction

The organization of this document is as follows:

1)
2)

3)
4)
5)

6)

7)

8)

9)

10)

11)
12)
13)

14)
15)
16)

17)
18)
19)

20)

21)

22)
23)

Clause 1, “Scope”, specifies the scope of this document.

Clause 2, “Normative references”, identifies additional standards that, through reference in this
document, constitute provisions of this document.

Cla

Clatpise 4, “Concepts”, presents concepts used in the definition of persistent stored modules.

Clafise 5, “Lexical elements”, defines a number of lexical elements used in the definition of persistent
stofed modules.

Clatise 6, “Scalar expressions”, defines a number of scalar expressions used-in the definitjon of
perfistent stored modules.

Clatise 7, “Query expressions”, defines the elements of the language that produce rows and tables
of data as used in persistent stored modules.

Clatpise 8, “Additional common rules”, specifies the rules forc@assignments that retrieve data from or
store data into SQL-data, and formation rules for set opérations.

Clayse 9, “Additional common elements”, defines additional common elements used in the ¢efinition
of persistent stored modules.

Clatise 10, “Schema definition and manipulation”, defines the schema definition and manfipulation
staffements associated with the definition of‘persistent stored modules.

Clapise 11, “Access control”, defines facilities for controlling access to SQL-data.
Clapise 12, “SQL-client modules”, defines the facilities for using persistent stored modules.

Clagise 13, “Data manipulation®;-defines data manipulation operations associated with pdrsistent
stofed modules.

Clapise 14, “Additional-data manipulation rules”, defines additional rules for data manipullation.
Clayise 15, “Contrgl statements”, defines the control statements used with persistent stored{modules.

Clatise 16, “Dgaramic SQL’, defines the facilities for executing SQL-statements dynamically in the
conftext of persistent stored modules.

Clatise’ 17, “Embedded SQL”’, defines the host language embeddings.

Clause 18, "™Direct invocation of SQL”, defines direct invocation of SQL Tanguage.

Clause 19, “Diagnostics management”, defines enhancements to the facilities used with persistent
stored modules.

Clause 20, “Information Schema”, defines the Information and Definition Schema objects associated
with persistent stored modules.

Clause 21, “Definition Schema”, defines base tables on which the viewed tables containing schema
information depend.

Clause 22, “Status codes”, defines SQLSTATE values related to persistent stored modules.

Clause 23, “Conformance”, defines the criteria for conformance to this document.
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24) Annex A, “SQL conformance summary”, is an informative Annex. [t summarizes the conformance
requirements of the SQL language.

25) Annex B, “Implementation-defined elements”, is an informative Annex. It lists those features for
which the body of this document states that the syntax, the meaning, the returned results, the effect
on SQL-data and/or schemas, or other aspect is partly or wholly implementation-defined.

26) Annex C, “Implementation-dependent elements”, is an informative Annex. It lists those features for
which the body of this document states that the syntax, the meaning, the returned results, the effect
on SQL-data and/or schemas, or other aspect is partly or wholly implementation-dependent.

I features

27) Any
of t

tax¢nomy is used to specify conformance.

28) Any
Tec

29) Any
iliti

30) Any
Itd
of t
seri
In the tex

begin ney

N_“COl 43 1£ 4 rs D 3 13a-f, 43 A T4 363 £l 3
CA'LJ, d\{l_‘ UPLlUllal ICaturc LaAUllUlll)’ ) 15 AdIT ITITUT ITIAUVU TRAIITICA. TUTUCTIIUITITS LIIT UlJLlUll

he SQL language specified in this document by an identifier and a short descriptive e

ex E, “Deprecated features”, is an informative Annex. It lists features that the’respons
hnical Committee intends not to include in a future edition of this document.

ex F, “Incompatibilities with ISO/IEC 9075:2016”, is an informative Aninex. It lists ing
bs with the previous edition of this document.

ex G, “Defect Reports not addressed in this edition of this document”, is an informati
bscribes the Defect Reports that were known at the time ofipublication of this docum
hese problems is a problem carried forward from the prévious edition of the ISO/IEC

L of this document, in Clause 5, “Lexical elements”«through Clause 23, “Conformance”, S
v pages. Any resulting blank space is not significant.

es. No new problems have been created in the drafting of this edition of this documeIt.

me. This

ible

ompatib-

e Annex.
bnt. Each
9075

bclauses
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INTERNATIONAL STANDARD ISO/IEC 9075-4:

2023(E)

Information technology — Database language SQL —

Part 4:
Persistent Stored Modules (SQL/PSM)

intaining

us condi-

ertaining

1 Scope

This doc]hlment specifies the syntax and semantics of a database language for declaring‘and m4

persistenjt database language routines in SQL-server modules.

The database language for <externally-invoked procedure>s and <SQL-invokedroutine>s inclfides the

following capabilities.

—  Thq specification of statements to direct the flow of control.

—  Thq assignment of the result of expressions to variables and.parameters.

—  Thqspecification of condition handlers that allow SQL-invoked routines to deal with vario
tions that arise during their execution.

—  Thqg specification of statements to signal and resignal conditions.

—  Thq declaration of standing SQL-server cursors!

—  Thgdeclaration of local variables.

It also indludes the definition of the Information Schema tables that contain schema information g

to SQL-sqrver modules and SQL-invoked.routines.

© ISO/IEC 2023 - All rights reserved
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content consti-
tutes requirements of this document. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO/IF(‘ 9075-1 Infnrmnﬁnn fpr'hnnlngv — Database Innglmgpc — SQI. — Part 1: Framework

(SQL/!

1SO/IE
(SQL/H

ISO/IH
Definit

[ramework)

foundation)

ion Schemas (SQL/Schemata)

C 9075-2, Information technology — Database languages — SQL — Part 2: Foundation

C 9075-11, Information technology — Database languages — SQL — Part 1'1: Informdtion and

© ISO/IEC 2023 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 9075-1 and ISO/IEC 9075-
2 apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— 1SO|Online browsing platform: available atht t ps: // www. 1 so. or g/ obp

— IEC|Electropedia: available at ht t ps: / / www. el ect r opedi a. or g/

© ISO/IEC 2023 - All rights reserved 3
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4 Concepts
This Clause modifies Clause 4, “Concepts”, in ISO/IEC 9075-2.

4.1 Notations and conventions

This Subdiause modiftes Subclause 2.1, “Notattons and conventions , ImISO/IEC 90752
4.1.1 | Notations

This Subdlause modifies Subclause 4.1.1, “Notations”, in ISO/IEC 9075-2.

The notations used in this document are defined in ISO/IEC 9075-1.

The syntgx defined in this document is available from the ISO website as a “digital artifact”. Se¢
https: |/ standards.iso.org/iso-iec/ 9075/ -4/ ed- 7/ en/ todownload digital arfifacts for
this document. To download the syntax defined in a plain-text format/select the file named
I SO I EC 9075- 4( E) _PSM bnf . t xt . To download the syntax defined in an XML format, sglect the
file named | SO | EC 9075- 4( E) _PSM bnf . xm .

4.1.2 Use of terms
This Subdlause modifies Subclause 4.1.2, “Use of terms”, in\ISO/IEC 9075-2.

‘Insert after the 2nd paragraph: ‘ An SQL-statement.$7 is said to be executed as a direct result of pxecuting
an <SQL gontrol statement> SZ2 if S2 contains S1.

‘Insert after the 2nd paragraph:‘ The phraseThe scope of a <handler declaration> contained |n a Y'is
that Y, excluding every <SQL schema statement> contained in that Y” means that the scope of the
<handlerldeclaration> does not extend to-SQL-statements contained in such an <SQL schema stdtement>;
it does, hpwever, extend to the <SQL §chema statement> itself.

4.2 BSQL-server modules

An SQL-s¢rver module is apersistent object defined in a schema and identified by an <SQL-servgr module
name>. S§L-server modules are created with <SQL-server module definition>s and destroyed wjith <drop
module sfatement>$and by <drop schema statement>s that destroy the schemas that contain[them.

An <SQL{server-miodule definition> contains an <SQL-server module name>, an optional <SQU-server
module character set specification>, an optional <SQL-server module schema clause>, an optiohal <SQL-
server mpdule path specification>, zero or more SQL-server module declared local temporary tables
specified by <temporary table declaration>s, and one or more <SQL-invoked routine>s.

The <SQL-server module name> of an SQL-server module is a <schema qualified name>. The character
set specified by the <SQL-server module character set specification> identifies the character repertoire
used for expressing the names of schema objects used in the <SQL-server module definition>. The <default
schema name> specified by the <SQL-server module schema clause> identifies the schema name used
for implicit qualification of unqualified names appearing in the <SQL-server module definition>. The
SQL-invoked routines of an SQL-server module are invoked only from SQL-statements.

An SQL-server module has an SQL-server module authorization identifier, which is set to the authorization
identifier of the owner of the schema that contains the SQL-server module at the time the SQL-server
module is created. The SQL-server module authorization identifier acts as the current authorization
identifier for privilege determination for the SQL objects, if any, contained in the SQL-server module.
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4.2 SQL-server modules

An SQL-server module is described by an SQL-server module descriptor. An SQL-server module descriptor
includes the following components.

—  The SQL-server module name of the SQL-server module.

—  The descriptor of the character set in which the SQL-server module is represented.

—  The default schema name used for implicit qualification of unqualified names in the SQL-server
module.

— The SQL-server module authorization identifier of the SQL-server module.

—  ThdTist of schema names contained in the <SQL-server module path specification>.

— Thegtable descriptor of every local temporary table declared in the SQL-server module:
—  Thgdescriptor of every SQL-invoked routine contained in the SQL-server module.

—  Thq text of the <SQL-server module definition>.

—  Thq creation timestamp, of an implementation-defined (IV115) timestamp type.

4.3 [lables

This Subdlause modifies Subclause 4.17, “Tables”, in ISO/IEC 9075-2;

4.3.1 | Base tables

This Subdlause modifies Subclause 4.17.2, “Base tables”, indSO/IEC 9075-2.

4.3.1.1 Temporary tables
This Subdlause modifies Subclause 4.17.2.4, “Temporary tables”, in ISO/IEC 9075-2.

‘Insert after the 8th paragraph: ‘ An SQL-server module declared local temporary table is a declared local
temporaty table defined in an <SQL-server module definition>. An SQL-server module declared local
temporaiy table is effectively materialized the first time any <module routine> in the <SQL-servgr module
definitior}> that contains the <temporary table declaration> is executed, and it persists for that SQL-session.
Every SQL-server module in every SQL-session that references an SQL-server module declared local
temporayy table causes a distinct instance of that declared local temporary table (i.e., a multis¢t of rows
that is vigible only to that.SQL-server module during that SQL-session) to be materialized. That is, the
multiset ¢f rows that isreferenced by the <table name> of an SQL-server module declared local t¢mporary
table canhot be sharéd-between SQL-sessions, nor between SQL-server modules that execute during an
SQL-sessjon.

4.3.2 Unique identification of tables

Th‘ S b ] AL Corlo o] 4 17 L Ty r -y £ £orol] 2 3 ICOA /IR QA7
IS u CIMMJC lllUMlleJ Juviiuusc T.17.J, UIllLlMC luClllelLublUll Uj tuviIcs , 1Tl IJU/ I1LG JU7Jd

2
L

‘Insert into the 1st paragraph, after the 4th list item:

—  The <table name> of an SQL-server module declared local temporary table, together with an SQL-
session identifier and an SQL-server module name, uniquely identifies a multiset of rows.

4.4 SQL-schemas

This Subclause modifies Subclause 4.28, “SQL-schemas”, in ISO/IEC 9075-2.

‘Insert into the 2nd paragraph, after the last list item:

— An SQL-server module descriptor.
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4.5

SQL-invoked routines

This Subclause modifies Subclause 4.35, “SQL-invoked routines”, in ISO/IEC 9075-2.

4.5.1

Overview of SQL-invoked routines

This Subclause modifies Subclause 4.35.1, “Overview of SQL-invoked routines”, in ISO/IEC 9075-2.

‘Insert after the 3rd paragraph:‘ An SQL-invoked routine that is defined in an <SQL-server module

definition> is called an SQL-module-level routine.

4.5.2 Execution of conventional SQL-invoKed routines

This Subdlause modifies Subclause 4.35.3, “Execution of conventional SQL-invoked routines?, in 180/IEC

9075-2.

‘Augmen the 2nd paragraph‘ by adding “SQL-server module” to the list of the containing obje¢ts.

4.5.3 Routine descriptors

This Subdlause modifies Subclause 4.35.5, “Routine descriptors”, in ISO/IEC9075-2.

|Insert info the 1st paragraph, after the 18th list item:|

— Ifthe SQL-invoked routine is not a schema-level routine, then the <SQL-server module ngme> of
the SQL-server module thatincludes the SQL-invoked routine and the <schema name> of the schema
that includes the SQL-server module.

4.6 BSQL-paths

This Subdlause modifies Subclause 4.36, “SQL-paths?, in ISO/IEC 9075-2.

‘Insert after the 3rd paragraph:‘ The definition of SQL-server modules specify an SQL-path thalt is used

to search|for the subject routine of a <routine invocation> whose <routine name>s do not con}}in a

<schema|name> when the <routine invocation> is contained in the <SQL-server module definition>.

4.7 Host parameters

This Subdlause modifies Subclause 4.37, “Host parameters”, in ISO/IEC 9075-2.

4.7.1 Status parameters

This Subdlause madifies Subclause 4.37.2, “Status parameters”, in ISO/IEC 9075-2.

‘Insert after the)6th paragraph:‘ If the <SQL procedure statement> is a <compound statement>} then the

active copdition may result from the action of some exception handler specified in the <compqund

statement>.

4.8 Diagnostics area

This Subclause modifies Subclause 4.38, “Diagnostics area”, in ISO/IEC 9075-2.

‘Insert after the 5th paragraph:| Information about a completion or exception condition is placed into

one or more condition areas of the first diagnostics area before any handler is activated. The diagnostics
area stack is then pushed so that the handler can access that information even while its own execution
is causing the first diagnostics area to be modified.
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‘Insert after the 5th paragraph:‘ The first diagnostics area is emptied during the execution of a <signal
statement>. Information is added to the first diagnostics area during the execution of a <resignal state-
ment>.

4.9 Condition handling

Condition handling is the method of handling exception and completion conditions in SQL/PSM. Condition
handling provides a <handler declaration> to define a handler, specifying its type, the exception and
completion conditions it can resolve, and the action it takes to do so. Condition handling also provides
the ability to explicitly signal exception and completion conditions.

<handler|declaration>s specify the handling of exception and completion conditions. <handlej| declara-
tion>s ar¢ optionally specified in <compound statement>s. The scope of a <handler declaration>|specified
in <compound statement> CS is CS, excluding every <SQL schema statement> contained in CS.

A <handlpr declaration> associates one or more conditions with a handler action., The handlerjaction is
an <SQL procedure statement>.

A general <handler declaration> is one that is associated with the <condition yalue>s SQLEXCHPTION,
SQLWARNING, or NOT FOUND. All other <handler declaration>s are spegific’<handler declaration>s.

A conditipn represents an error or informational state caused by execution of an <SQL proceduyre state-
ment>. Cpnditions are raised to provide information in a diagnostics'area about the execution of an <SQL
procedurje statement>.

A <condifion declaration> is used to declare a <condition name>, and to optionally associate iy with an
SQLSTATE value. If a <condition declaration> does not specify an SQLSTATE value, it declares 3 user-
defined exception condition. <condition name>s can be used in <handler declaration>s, <signal statfement>s,
and <resjgnal statement>s.

When th¢ <compound statement> containing a.shandler declaration> is executed, a handler if created
for the cdnditions associated with that <handler declaration>. A created handler is activated when it is
the mostjappropriate handler for an exception or completion condition that has been raised by an SQL-
statemenit. Such a handler is an active handler.

The mostlappropriate handler is determined during execution of an implicit or explicit <resignal statement>
or a handler execution. A handlereannot be the most appropriate handler for an exception conpdition
that occulrs during the execution ‘of that handler. An implicit <resignal statement> is executed when a
<compoynd statement> o'<handler action> completes with a condition other than successful c¢mpletion
(00000).

If there isjno most appropriate handler and the condition is an exception condition, then the SQL-4tatement
raising tHe exception condition is terminated with that exception condition. This type of exception con-
dition is
next visih
invoked fd
the exception condition, execution is not resumed in the SQL-server where the exception condition was
raised.

If there is no most appropriate handler and the condition is a completion condition, then execution is
resumed as specified in Subclause 6.3.3.7, “Exceptions”, in ISO/IEC 9075-1. This type of completion con-
dition is called an unhandled completion condition.

A handler type specifies CONTINUE, EXIT, or UNDO.

If a handler type specifies CONTINUE, then, when the handler is activated, it will perform the following
actions.

—  Push the diagnostics area stack.
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—  Exe

cute the handler action.

—  Pop the diagnostics area stack.

—  Cause the SQL-session to continue as it would have done if execution of the innermost executing
statement that raised the condition had completed.

If a handler type specifies EXIT, then, when the handler is activated, it will perform the following actions.

—  Pus

—  Exe

h the diagnostics area stack.

cute the handler action.

—  Pop

— Img
exc

Ifahand]
—  Pus

— Rol

the diagnostics area stack.

licitly LEAVE the <compound statement> for which the handler was created, with no
bption condition.

h the diagnostics area stack.

back all of the changes to SQL-data or to schemas by the execution of every SQL-stat

conftained in the SQL-statement list of the <compound statement>/at the scope of the har

can
—  Exe
— Pop

— Cau
for

If a <han
able to re
tion>".

If a <hand
(00000),

cel all <SQL procedure statement>s triggered by the execution of such statements.
cute the handler action.
the diagnostics area stack.

se the SQL-session to continue as it would havedone if execution of the <compound st
which the handler was created had compléted.

solve the condition, and execution r€sumes as specified in Subclause 15.2, “<handler

ler action> completes with an‘exception or completion condition other than successful ¢
hen an implicit <resignalstatement> is executed. The <resignal statement> determine;s

there is another <handler declaration> that can resolve the condition.

4.10
This Subd

410.1
This Subd

Cursors
lause modiffes:Subclause 4.40, “Cursors”, in ISO/IEC 9075-2.

General description of cursors

lause modifies Subclause 4.40.1, “General description of cursors”, in ISO/IEC 9075-2.

active

er type specifies UNDO, then, when the handler is activated, it will perform'the followinlg actions.

bment
pdler and

htement>

ller action> completes with a completion condition: successful completion (00000), thlen it was

declara-

bmpletion
whether

‘Insert after the 2nd paragraph:‘ A cursor specified by a <declare cursor> contained in an <SQL-client

module definition> without an intervening <SQL schema statement> is a standing SQL-client cursor. A
cursor specified by a <declare cursor> contained in a <compound statement> is a standing SQL-server

cursor.

‘Augment the 3rd paragraph| by adding “contained in the <local cursor declaration list> of a <compound

statement>. ” as another option for the containment of the cursor.

‘Augment the 5th paragraph, the 2nd listitem, the 1stlist item‘ by adding “or an indication of a <compound

statement>." immediately after “then an indication of an SQL-client module”.
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4.10 Cursors

‘Insert after the 10th paragraph:| For every <declare cursor> in a <compound statement>, a standing

SQL-server cursor is effectively created each time the <compound statement> is executed and destroyed
when that execution completes.

NOTE 1 — Destroying an open with-return cursor does not simultaneously destroy that cursor’s result set.

4.11 SQL-statements

This Subclause modifies Subclause 4.41, “SQL-statements”, in ISO/IEC 9075-2.

4.11.1 Classes of SQL-statements

This Subd

lause modifies Subclause 4.41.1, “Classes of SQL-statements”, in ISO/IEC 9075-2.

‘Insert in

Fo the 5th paragraph, after the last list item:‘

sql

4.11.2

This Subd

-control declarations

SQL-statements classified by function

lause modifies Subclause 4.41.2, “SQL-statements classified by funetion”, in ISO/IEC 907

4.11.2.1] SQL-schema statements

This Subd

lause modifies Subclause 4.41.2.1, “SQL-schema statements”, in ISO/IEC 9075-2.

‘Insert in

fo the 1st paragraph, after the last list item: ‘

<S(

<dn

4.11.2.2

This Subd

L-server module definition>
pop module statement>
SQL-control statements

lause modifies Subclause 4.41.2.6;,"SQL-control statements”, in ISO/IEC 9075-2.

‘Insert in

fo the 1st paragraph, after.the'last list item: ‘

4.11.2.3

<compound statement>

<ca
<if
<ite

<led

e statement>
btatement>
rate statement>

ive statement>

<lo

5-2.

bp. Statement>

<while statement>

<repeat statement>

<for statement>

<assignment statement>

SQL-control declarations

The following are the SQL-control declarations:

<condition declaration>

© ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=6a081e58da428db6a76e24a9c814bb7b

ISO/IEC 9075-4:2023(E)
4.11 SQL-statements

—  <handler declaration>

—  <SQL variable declaration>

4.11.2.4 SQL-diagnostics statements

This Subclause modifies Subclause 4.41.2.8, “SQL-diagnostics statements”, in ISO/IEC 9075-2.

‘Insert into the 1st paragraph, after the last list item: ‘

—  <signal statement>

—  <repignal statement>

4.11.3 | SQL-statements and transaction states

This Subdlause modifies Subclause 4.41.4, “SQL-statements and transaction states”, in ISO/IEC 9075-2.

‘Insert info the 1st paragraph, after the last list item: ‘

—  <for statement>

‘Insert info the 4th paragraph, after the last list item:‘

—  <itdrate statement>

—  <ledve statement>

Insert info the 5th paragraph, after the last list item:|

—  SQI}-control statements other than:

. <for statement>
. <iterate statement>
. <leave statement>

4.11.4 | SQL-statement atomicity and statement execution contexts

This Subdlause modifies Subclause 4.41.5, “SQL-statement atomicity and statement execution corltexts”, in
ISO/IEC 9075-2.

‘Insert info the 2nd paragraph, after the last list item:

— <as| signment Statement>.

— <capge statement>.

— <c0|mpound statement>, unless BEGIN ATOMIC is specified.

—  <for statement>.

—  <if statement>.

—  <loop statement>.
—  <repeat statement>.

—  <while statement>.

4.11.5 Embeddable SQL-statements
This Subclause modifies Subclause 4.41.6, “Embeddable SQL-statements”, in ISO/IEC 9075-2.
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Insert into the 1st paragraph, in the 8th list item, after the last list item:

—  All other SQL-control statements

NOTE 2 — SQL-control declarations contained in (for example) <compound statement>s are permitted, even when the
containing SQL-statement is embedded in an <embedded SQL host program>.

4.11.6 Preparable and immediately executable SQL-statements

This Subclause modifies Subclause 4.41.7, “Preparable and immediately executable SQL-statements”, in
ISO/IEC 9075-2.

. 3 P P 3 1 1. . c P ' . ]
‘Insert 1IN UIE ZTTA pardgrdpir, TIT UTE OUT ITSTTLETTT, aIteT UIT TdSTUITST ILEIIl.|

—  <compound statement>
—  <cape statement>

—  <if $tatement>

—  <itdrate statement>

—  <leqve statement>

—  <logpp statement>

—  <while statement>

—  <repeat statement>

—  <for statement>

—  <aspignment statement>

‘ Insertinfo the 2nd paragraph, after the lastlist item:| Consequently, the following SQL-control de¢larations
are not preparable:

— <C(J'|dition declaration>
—  <hdndler declaration>

—  <SQL variable declaration>

4.11.7 | Directly executable SQL-statements

This Subdlause modifies'Subclause 4.41.8, “Directly executable SQL-statements”, in ISO/IEC 907512.

‘Insert info the Istparagraph, in the 6th list item, after the last list item:‘

—  All pthler-SQL-control statements

4.11.8 Iterated SQL-statements

The following are the iterated SQL-statements:
—  <loop statement>

—  <while statement>

—  <repeat statement>

—  <for statement>
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4.11.9 Compound statements

A compound statement allows a sequence of SQL-statements to be considered as a single SQL-statement.
A compound statement also defines a local scope in which SQL-variables, condition handlers, and
standing SQL-server cursors can be declared. See Subclause 15.1, “<compound statement>".

4.12 Basic security model
This Subclause modifies Subclause 4.42, “Basic security model”, in ISO/IEC 9075-2.

4.12.1 Privileges

This Subdlause modifies Subclause 4.42.2, “Privileges”, in ISO/IEC 9075-2.

‘Insert info the 1st paragraph, after the last list item: ‘

—  SQIf-server module

‘Insert affer the 17th paragraph:‘ An execute privilege descriptor may also identify the existenfe of a
privilegelon the SQL-server module identified by the privilege descriptor.

‘Insert affer the 17th paragraph:‘ The object identification included in{an execute privilege deqcriptor
may alsolidentify the SQL-server module described by the descripter:

‘Insert affer the 17th paragraph:‘ If the object identified by an-execute privilege descriptor is an SQL-
invoked ffoutine R, then R shall be a schema-level routine.

NOTE B — “schema-level routine” is defined in Subclause 11.60;.“<SQL-invoked routine>", in ISO/IEC 9075-2.

4.13 SQL-sessions
This Subdlause modifies Subclause 4.45, “SQL-sessions”, in ISO/IEC 9075-2.

4.13.1 | General description of SQL-Sessions

This Subdlause modifies Subclause 4,451, “General description of SQL-sessions”, in ISO/IEC 907572.

‘Insert affer the 4th paragraph:‘ Certain operations during an SQL-session SS are possible onlyl when SS
is in condition handling mode.\This mode becomes in effect when execution of an SQL-statement has
completed to the extent that\all diagnostics information pertaining to that execution is recordgd in the
first diaghostics area. Condition handling mode ceases to be in effect when execution of the nejxt SQL-
statement begins.
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5 Lexical elements
This Clause modifies Clause 5, “Lexical elements”, in ISO/IEC 9075-2.

5.1 <token> and <separator>

This Subdiause modiftes Subclause 52, ‘Ttokens amnd <Separator>, IT1SO0/TEC9075-2:

Function

Specify l¢xical units (tokens and separators) that participate in SQL language.

Format

<reserved word> ::=
Il Al alternatives from|SQO|EC 9075-2

| DO
| ELSH F

| HANOLER

| 1F ||| TERATE

| LEAVE | LOOP

| REPHAT | RESI GNAL
| Sl GNAL

| UNTILL
| W LE

<non-reslerved word> (=
't Al alternati\wes from|SQO | EC 9075-2

| CONOI TI ON_I(OENTI FI ER

| EXIT

| STACKED

| UNDO

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.
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5.1 <token> and <separator>

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.

14
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5.2 Names and identifiers

This Subc

lause modifies Subclause 5.4, “Names and identifiers”, in ISO/IEC 9075-2.

Function

Specify names.

Format

<SQL- ser

<schenm qualified nane>

<SQ. var
<i dent

<condi ti
<i dent

Syntax

ver nodul e nanme> ::=

i abl e nane> :: =
i fier>

on name> ::=

i fier>

Rules

1) |Au

bment SR 4)a) ‘ by adding “<SQL-server module definition> " as an additional not allo

inte

rvening definition.

2) ’Ins

ert before SR 4)b):‘ If the <local or schema qualified name> is contained in an <SQL-4

mo
tha

is specified or implicit in the <SQL-server‘module definition> is implicit.

3) |Au

bment SR 5)a)‘ by adding “Alternatively* TN shall be contained in an <SQL-server mod

itio
idel

h> that contains a <temporary tableideclaration> TT whose <table name> has a <qua
ntifier> equivalent to QI.” at thecend of the Rule.

4) |Au

pment SR 7) ‘ by adding “Alternatively, CN shall be contained, without an intervening <

sch
<de

bma statement>, in a <cempound statement> whose <local cursor declaration list> cq
clare cursor> whose <cursor name> is CN.” at the end of the Rule.

5) |Au

intg

rvening definition for UDTN. .

6) |Ins

ert after SR8)a)ii)1)A): ‘ If UDTN is contained in an <SQL-server module definition> w

inte
tha

is spécified or implicit in <SQL-server module definition>.

7) ‘Au

ved

erver

Hule definition> without an intervening <schema definition>, then the <default schenmpa name>

hle defin-
ified

SQL
ntains a

bment SR 8)a)ii) 1JA) ‘ by adding “<SQL-server module definition>" as an additional ngt allowed

ithout an

rvening(<schema definition>, then the implicit <schema name> of UDTN is the <scherma name>

pmerit SR 8)a)ii)1)B)| by adding “is not contained in an <SQL-client module definitior

1> " as an

ad

1tional predicate tor UDTN.

8) ‘Augment SR 8)b)i)‘ by adding “<SQL-server module definition> " as an additional not allowed

intervening definition for UDTN. .

9) |Ins

ert after SR 8)b)i):| If UDTN is contained in an <SQL-server module definition> without an

intervening <schema d

that is specified or implicit in <SQL-server module definition>.

efinition>, then the implicit <schema name> of UDTN is the <schema name>

10) ‘Augment SR 8)b)ii)‘ by adding “is not contained in an <SQL-client module definition> " as an

additional predicate for UDTN.

11) \Augment SR 13)d)i)‘ by adding “<SQL-server module definition> " as an additional not allowed

intervening definition for SQN.

© ISO/IEC 2023 - All rights reserved
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12) ‘Insert before SR 13)d)ii):‘ If SQN is contained in an <SQL-server module definition> without an
intervening <schema definition>, then the <default schema name> that is specified or implicit in
the <SQL-server module definition> is implicit.

13) ’Insert after SR 28):‘ If a <descriptor name> contains an <SQL variable reference> and does not
specify a <scope option>, then that <SQL variable reference> is used to supply the value for the
<descriptor name>.

NOTE 4 — The previous rule disambiguates between an <SQL variable reference> and a <non-extended descriptor
name> that is an <identifier> and gives precedence to the <SQL variable reference>.

Access|{Rules

No qdditional Access Rules.

General Rules

1) ‘Insert after the last GR:‘ An <SQL-server module name> identifies an(SQL-server modulg.

2) ’Insert after the last GR:‘ An <SQL variable name> identifies an SQIi variable.

3) ’Insert after the last GR:‘ A <condition name> identifies an exception condition or a completion
condition and optionally a corresponding SQLSTATE value.

Conforimance Rules

No gdditional Conformance Rules.
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6 Scalar expressions
This Clause modifies Clause 6, “Scalar expressions”, in ISO/IEC 9075-2.

6.1 <value specification> and <target specification>

This Subd|

Function

Specify ohe or more values, host parameters, SQL parameters, dynamic parametets;host variaples, or
SQL varigbles.

Format

<general| val ue specification> ::=
I Al alternatives froml|SQO | EC 9075-2
| <SQ variabl e reference>

<sinmpl e val ue specification> ::=
Il Al alternatives fromI|SQ |EC 9075-2
| <SQ variable reference>

<target [specification> ::=
I Al alternatives froml|SQO | EC 9075-:2
| <SQ variable reference>

<sinmple ftarget specification> ::=
I Al alternatives from | SO.LEC 9075-2
| <SQ variable reference>

<target farray reference> ::=
I Al alternatives firom | SQ | EC 9075-2
| <SQ vari abl e referlence>

Syntax|Rules

No gdditional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) ‘Augment GR 3)‘ by adding “SQL variable” to the list of targets.

2) ‘Augment GR 3)‘ by adding “<SQL variable reference>" to the list of <target specification>s.

3) ‘Augment GR 15)‘ by adding “SQL variable” to the list of targets.

© ISO/IEC 2023 - All rights reserved 17
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6.1 <value specification> and <target specification>

4) ‘Augment GR15) ‘ by adding “<SQL variable reference>" to the list of <simple target specification>s.

Conformance Rules

No additional Conformance Rules.
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6.2 <identifi

<identifier chain>

This Subclause modifies Subclause 6.6, “<identifier chain>", in ISO/IEC 9075-2.

Function

Disambiguate a period-separated chain of identifiers.

Format

er chain>

No ¢

Syntax

1)

2)
3)

4)

5)

6)

7)

8)

9)

dditional Format items.

Rules

‘Ins

ert after SR 7):‘ An SQL variable Vis said to be refinable if the declared'type of Vis a1

ajJS

ON type, or a structured type.

‘Au

pment SR 8) ‘ by adding “an SQL variable SV” to the list of posSible referents of a basis

‘Ins

ert after SR 9)a)ii) 1)C):‘ The scope of one or more <beginning label>s whose associat

dec

aration list> includes an SQL variable whose <SQL variable name> is equivalent to I

‘Ins

ert after SR 9)a)ii)2)B):‘ If IPST is a <beginning label>, then let SV be the SQL variablg

<S(
Sco

L variable name> is equivalent to /1. PIC; is thebasis of IC, the basis length is 1 (one),
be is the scope of SV, and the basis referent is\SV.

‘Ins

ert after SR 9)b)iii):

If IC is contained irtthe scope of a <beginning label> whose asso

<lo
the
SV.

n PIC, is a candidate basis of IC, the 'scope of PICy is the scope of SV, and the referent ¢

‘Ins

ert after SR 9)b)iii):‘ If N =.2.and PIC; is equivalent to a <beginning label> BL whose s

ow type,

ed <local

whose
the basis

ciated

ral declaration list> includes an SQL variable SV whose <SQL variable name> is equivallent to Iy,

fPIC1 is

cope

conftains IC and whose associadted <local declaration list> includes an SQL variable SV whiose <SQL

var
of §

able name> is equivalent to I, then PIC, is a candidate basis of IC, the scope of PIC; is
I/, and the refererit of PIC; is SV.

‘Ins

ert after SR 9)b)iii):‘ If N> 2 and PIC; is equivalent to a <beginning label> BL whose s

conftains IC and whose associated <local declaration list> includes a refinable SQL variable

<S(
Sco

L variable'name> is equivalent to I, then PIC, is a candidate basis of IC, the scope of |
pe of SV, and the referent of PIC, is SV.

the scope

cope
ST whose
IC, is the

P PR “« aaF s 3 £ 0 3 . £ 3
‘Aubment NUTE 10657 Dy addlIlg  dIl <SQL VAarlable I'eIerence=>4as dll dlterndative I0r d1i <JQL para-

meter reference>.

’Augment NOTE 163 ‘ by adding “Alternatively, on the left-hand side of an <assignment statement>,

(PICg;) is interpreted as “<left paren> <target specification> <right paren>", and the identifiers
I +1, - Iy are parsed using the Format and Syntax Rules of <modified field reference> and <mutator
reference> in Subclause 15.5, “<assignment statement>". ” at the end of the note.

10) ’Insert after SR 16):‘ A <basic identifier chain> whose basis referent is an SQL variable is an SQL
variable reference.

© ISO/IEC 2023 - All rights reserved
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Access Rules

No additional Access Rules.

General Rules

1) |Insert after GR 4):| If BIC is an SQL variable reference, then BIC references the SQL variable SV of
a given execution of the <compound statement> whose <local declaration list> contains the <SQL
variable declaration> that declares SV.

Confoxlmance Rules

1)  |Insert after the last CR:| Without Feature P005, “Qualified SQL variable references”, conforming
SQI} language shall not contain an SQL variable reference whose first <identifiér> is the <leginning
lab¢l> of a <compound statement>.
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6.3  <nextvalue expression>

This Subclause modifies Subclause 6.14, “<next value expression>", in ISO/IEC 9075-2.

Function

Return the next value of a sequence generator.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after SR 1)e):‘ An <assignment statement>.

2) ‘Insert after the last SR: ‘ <next value expression> shall not be containied without an intervening
<SQL statement list> in a <case statement>, an <if statement>, a(<loop statement>, a <while state-
ment>, or a <repeat statement>.

Access|Rules

No qdditional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

No gdditional Conformance Rules.
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6.4

<SQL variable reference>

Function

Reference an SQL variable.

Format

<SQ var
<basi ¢

i able reference> ::

identifier chain>

Syntax| Rules

1) An

Access

Rules

None.

General Rules

None.

Conforimance Rules

Non

e.

<SQL variable reference> shall be a <basic identifier chain> that is an SQL variable reference.

22
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7 Query expressions

This Clause modifies Clause 7, “Query expressions”, in ISO/IEC 9075-2.

7.1

<table reference>

This Sub

Functig

Referenc

Forma

No (g

Syntax

fause modiffes Subciause 7.6, <table references , IMISO/TEC 90752

D11

b a table.

¥

dditional Format items.

Rules

1) |Au

bment SR 9)d)iii)‘ by adding “<SQL variable reference>" to the list of BNF non-termin|

Access

No

Geners3

No

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

Conforimance Rules

No

hdditionallCenformance Rules.

©ISO/IEC 2
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7.2  <query specification>

This Subclause modifies Subclause 7.16, “<query specification>", in ISO/IEC 9075-2.

Function

Specify a table derived from the result of a <table expression>.

Format

No qdditional Format items.

Syntax|Rules

1) ‘ Insert after SR 10)f)i): ‘ If ICis contained in the scope of a <beginning label=whose associated <local
decjaration list> includes an SQL variable SV whose <SQL variable name> is equivalent t¢ /1, then

PIC} is a candidate basis of IC and the scope of PICy is the scope of SV

2) ‘ Insert after SR 10)f)i): ‘ If N=2 and PICy is equivalent to a <beginning label> BL whose scopg¢ contains

IC and whose associated <local declaration list> includes an’'SQL variable SV whose <SQI variable
name> is equivalent to /2, then PIC5 is a candidate basis.of IC, the scope of PIC; is the scope of SV,

and the referent of PIC; is SV.

3) ’Ins ert after SR 10)f)i): ‘ If N> 2 and PICy is equivalént to a <beginning label> BL whose scopg¢ contains

IC and whose associated <local declaration list> includes a refinable SQL variable SV whqse <SQL
varjable name> is equivalent to /2, then PIC is a candidate basis of IC, the scope of PIC; is the scope

of §V, and the referent of PIC; is SV.

4) ’Insert after SR 17)c):‘ If the i-th <derived column> in the <select list> does not specify ah <as
clayse> and the <value expression> of that <derived column> is a single SQL variable refgrence,
then the <column name> of the'i-th column of the result is the <SQL variable name> of the SQL
varjable designated by the SQL variable reference.

5) ’Insert after SR 19)b)iv):‘ An SQL variable.

Access|Rules

No qdditienal Access Rules.

GenerdliRules

No additional General Rules.

Conformance Rules

1) ’Insert after the last CR:‘ Without Feature P005, “Qualified SQL variable references”, conforming
SQL language shall not contain an <asterisked identifier chain> whose first <identifier> is the
<beginning label> of a <compound statement>.
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8 Additional common rules

This Clause modifies Clause 9, “Additional common rules”, in ISO/IEC 9075-2.

8.1 Potential sources of non-determinism

This Subdiause modiftes Subclause 9-16,‘Potenttal sources of Non-determintsnT, M 1SO/TEC 9075

Function

Define the potential sources of non-determinism.

Syntax

Rules

1) ‘Insert after SR 1)as):‘ A <compound statement> that contains-an-<SQL variable declarat

spegifies a <default option> that contains CURRENT_USER, CURRENT_ROLE, SESSION_U
TEM_USER, CURRENT_CATALOG, CURRENT_SCHEMA, or CURRENT_PATH.

2) ‘Insert after SR 1)as):‘ A <compound statement> thateontains an <SQL variable declarat

spefifies a <domain name> and the domain descriptor identified by the <domain name>
default value that contains a <datetime value function>, CURRENT_USER, CURRENT_ROL
SION_USER, SYSTEM_USER, CURRENT_CATALOG, CURRENT_SCHEMA, or CURRENT_PAT

Access

Non

Geners3

Non

Conforimance Rules

Non

Rules

e.

11 Rules

e.

2.

on> that
bER, SYS-

on> that
has a

E, SES-
H.

© ISO/IEC 2023 - All rights reserved
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8.2 Executing an <SQL procedure statement>

8.2 Executing an <SQL procedure statement>

This Subclause modifies Subclause 9.17, “Executing an <SQL procedure statement>", in ISO/IEC 9075-2.

Function

Execute an <SQL procedure statement>.

Syntax

Rules

No

Access

No

Geners3

NOTE
ment>|

hdditional Syntax Rules.

Rules

ndditional Access Rules.

11 Rules

b — The General Rules of this Subclause as defined in GR 2) of Subcldause 9.17, “Executing an <SQL procg
’,in ISO/IEC 9075-2 are not always terminated when an exception éondition is raised.

1) [Au

pment GR 7) ‘ by adding “<compound statement> ”.as an additional restriction for wha

not

be.

2) ‘Ins

ert before GR 23):‘ Condition handling mode‘becomes in effect in the SQL-session.

3) ’Ins

ert before GR 23):‘ If S did not execute stccessfully, then:

a)
b)

<)

Let SST be the value of the SQLSTATE associated with the unsuccessful execution of

If a handler MAH is the mostappropriate handler for SS7, then the General Rules of
Subclause 8.6, “Handler execution”, are applied with MAH as MOST APPROPRIATE H

If no handler is activated and SST identifies an SQLSTATE value associated with an
condition EC, then this is an unhandled exception condition and the <SQL procedure st|
that resulted in-execution of S is terminated with the exception condition EC.

NOTE 6 — The General Rules of Subclause 15.2, “<handler declaration>", determine which handler will
for the current.condition.

4) |Ins

prt after(GR 25):| Condition handling mode ceases to be in effect in the SQL-session.

Conformance Rules

dure state-

[ S should

S.

ANDLER.

bxception
htement>

be invoked

No additional Conformance Rules.

26

© ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=6a081e58da428db6a76e24a9c814bb7b

8.3

ISO/IEC 9075-4:2023(E)
8.3 Executing a <compound statement>

Executing a <compound statement>

Function

Specify the rules for executing a statement that groups other statements together.

Subclause Signature

“Execut |
Par am

)
COM]I
Syntax
Nor
Access
Non
Geners
1) Let
2) Exc
exc
3) IfC
4)  The
list
imp
5) Let

ng a <r‘an’pmmrl st at enent >” [Gpnpml Rnlpq] (

imn
1 (a

a)

pt er ;. “ COVPOUND STATEMENT”

POUND STATEMENT — a <compound statement> to be executed.

Rules

e.

Rules

11 Rules

CS be the COMPOUND STATEMENT in an‘application of the General Rules of this Subc

ept where explicitly specified, the General Rules of this Subclause are not terminated
pption condition is raised.

b specifies ATOMIC, then a new savepoint level is established.

SQL variables, standing'SQL-server cursors, and handlers specified in the <local decl
>, <local cursor decldration list>, and the <local handler declaration list> of CS are cre:
lementation-depéndent (US009) order.

N be the nuniber of <SQL procedure statement>s contained in the <SQL statement lig
hediately ¢ontained in CS without an intervening <SQL control statement>. For i rang
ne) to \;

Let S; be the i-th such <SQL procedure statement>.

ause.

if an

aration

ited in an

t> that is
ng from

b)

c)

The General Rules of subclause 9.17, “EXecuting an <SQL procedure statements, it
9075-2, are applied with S; as EXECUTING STATEMENT.

ISO/IEC

If the execution of S; terminates with exception conditions or completion conditions other

than successful completion (00000), then:

i) The following <resignal statement> is effectively executed:
RESI GNAL
ii) If there are unhandled exception conditions at the completion of the execution of a

handler (if any), then the execution of GR 5) is terminated immediately and evaluation

continues with GR 6).

© ISO/IEC 2023 - All rights reserved
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6) For every open cursor CR that is declared in the <local cursor declaration list> of CS, the General
Rules of Subclause 15.4, “Effect of closing a cursor”, in ISO/IEC 9075-2, are applied with CR as
CURSOR and SAVE as DISPOSITION.

7)  The SQL variables, standing SQL-server cursors, and handlers specified in <local declaration list>,
the <local cursor declaration list>, and the <local handler declaration list> of CS are destroyed.

8) If CS specifies ATOMIC, then the current savepoint level is destroyed.

NOTE 7 — Destroying a savepoint level destroys all existing savepoints that are established at that level.

9) The <condition name> of every <condition declaration> contained in <local declaration list> ceases
to je considered to be defined.

10) Ev

uation of the General Rules is terminated and control is returned to the invokirg\Stuhclause.

Conforimance

None.
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Invoking an SQL-invoked routine

This Subclause modifies Subclause 9.18, “Invoking an SQL-invoked routine”, in ISO/IEC 9075-2.

Function

Execute the invocation of an SQL-invoked routine.

Syntax Rules

1) ‘Coﬂlvert SR 6) to be: ‘Case:

a)

b)

If Rl is contained in an <SQL-server module definition> M,
Case:

a) IfRlis contained in an <SQL schema statement>, then the applicable privilege
<authorization identifier> that owns the containing schema-include EXECUTH

b)  Otherwise, the current privileges include EXECUTE on M.
the original SR 6)‘

Otherwise,

2) ’Comvert SR 7)c) to be: ‘Case:

a)

b)

<SQL-server module definition>.

the original SR 7)c)‘

Otherwise,

3) |Au

bment SR 9)h)iii)5)‘ by adding “<SQL:¥ariable reference>" to the list of BNF non-term

Access

No

Geners

NOTE
in ISO

Rules

ndditional Access Rules.

11 Rules

B — The General\Rules of this Subclause as defined in GR 2) of Subclause 9.18, “Invoking an SQL-invoke
IEC 9075-24rehot always terminated when an exception condition is raised.

1) ’Ins

ert afterrGR 6)f)i)4): ‘ The identities of declared local temporary tables that are defined

Sery

rerymodule definition>s.

s for the
on M.

If Rl is contained in an <SQL-server module definition>, then let DP be the SQL-path of that

inals.

routine”,

in <SQL-

2) |Ins

c PN Y NS T T T a1 1 1 1 PR
rdner UR7jdj- 7 I /IS TCIUded HT alT SUL-5ETvVEr IModulc S5, UIET UIC Metnod diid U

binding of P to S is implementation-defined (IW001).

e of

3) ’Augment GR 10)b)ii)‘ by adding “<SQL variable reference>" to the list of BNF non-terminals.

Conformance Rules

No additional Conformance Rules.
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8.5 Transformation of query specifications

This Subclause modifies Subclause 9.20, “Transformation of query specifications”, in ISO/IEC 9075-2.

Function

Transform <query specification>s to a normalized form before further processing.

Syntax Rules

1) ‘Insert after SR 16)b):‘ If DCOLy, is a single SQL variable reference, then COLNj, is the-<§QL variable
name> of the SQL variable designated by the SQL variable reference.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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8.6 Handler execution

Function

Execute the most appropriate handler for an exception condition.

Subclause Signature

“Handl e_execut i on” [General Rules] (
Parangt er: “MOST APPROPRI ATE HANDLER’

)
MOST APPROPRIATE HANDLER — a condition handler that is the most appropriate handlgr for a
partig¢ular condition.

Syntax| Rules

None.

Access|Rules

None.

General Rules

1) Let|MAH be the MOST APPROPRIATE HANDLER in an application of the General Rules of this Sub-
clayse.

2)  Excppt where explicitly specified, the General Rules of this Subclause are not terminated fif an
exception condition is raised.

3) Let|HD be the <handler declaration> that effectively created MAH.
4)  Let|CS be the <compound statement> simply containing HD.
5) Let|HT be the <handler type> specified in MAH.

6) Let|HA be thesshandler action> simply contained in MAH. If HA is not a <compound statement>,
theh HA is-effectively replaced by:

BEGN_HA ; END

7)  MAH is effectively removed from the list of potential most appropriate handlers.

NOTE 9 — This prevents the handler currently being executed from being chosen as the most appropriate handler
for an exception that is raised during the execution of this handler.

8) If MAH is activated in an atomic execution context and the condition raised is a transaction rollback
(40000) with any subcondition, then the following <resignal statement> is effectively executed:

RESI GNAL

NOTE 10 — If a condition results in an implicit rollback (See Subclause 4.43.5, “Implicit rollbacks”, in ISO/IEC 9075-
2) in an atomic execution context, the transaction has been effectively rolled back by the time the Handler body is
executed. If a transaction initiating statement is executed following this, it would require a transaction to be initiated
in an atomic execution context, which is not valid. Therefore, the condition is effectively resignaled to an outer non-
atomic execution context.
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8.6 Handler execution

9) If HT specifies CONTINUE, then:

a)  The General Rules of Subclause 23.2, “Pushing and popping the diagnostics area stack”, in
ISO/IEC9075-2, are applied with PUSH as OPERATION and the diagnostics area stack as STACK.

b)  The General Rules of Subclause 8.3, “Executing a <compound statement>", are applied with
HA as COMPOUND STATEMENT.

c) Case:

i)

If there is an unhandled condition other than successful completion (00000) at the
completion of HA, then:

1)  The General Rules of Subclause 23.2, “Pushing and popping the diagno}tics area
stack”, in ISO/IEC 9075-2, are applied with PUSH as OPERATIONyand the dia-
gnostics area stack as STACK.

2)  The following <resignal statement> is effectively executeds
RESI GNAL

Otherwise:

1) The General Rules of Subclause 23.2, “Pushing’and popping the diagnoktics area
stack”, in ISO/IEC 9075-2, are applied with-POP as OPERATION and the dipgnostics
area stack as STACK.

2) MAH is effectively added back to the list of potential most appropriate handlers.

3)  HA completes with completioncondition successful completion (00000) and the

SQL-session continues as it Would have done if execution of the innernjost

executing statement that raised the condition had completed.

10) If HT specifies EXIT, then:

a) | The General Rules of Subclause’23.2, “Pushing and popping the diagnostics area st4ck”, in

b) | The General Rules of Subclause 8.3, “Executing a <compound statement>", are appl
HA as COMPOUNDSTATEMENT.

ISO/IEC9075-2, are applied:with PUSH as OPERATION and the diagnostics area stack

as STACK.
fed with

c) | For every open'standing SQL-server cursor CR declared in the <local cursor declardtion list>

d) | Case:
Q)

of CS, the General Rules of Subclause 15.4, “Effect of closing a cursor”, in ISO/IEC 9Q75-2, are
applied with CR as CURSOR and SAVE as DISPOSITION.

32

If there is an unhandled condition other than successful completion (00000) at the

r‘nmp]nfinn of HA, then:

1) The General Rules of Subclause 23.2, “Pushing and popping the diagnostics area
stack”, in ISO/IEC 9075-2, are applied with PUSH as OPERATION and the dia-
gnostics area stack as STACK.

2)  The following <resignal statement> is effectively executed:

RESI GNAL

Otherwise:
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1)  The General Rules of Subclause 23.2, “Pushing and popping the diagnostics area
stack”,in ISO/IEC 9075-2, are applied with POP as OPERATION and the diagnostics
area stack as STACK.

2) MAH is effectively added back to the list of potential most appropriate handlers.

3)  HA completes with completion condition successful completion (00000) and the
SQL-session continues as it would have done if execution of CS had completed.

11) If HT specifies UNDO, then:

a)

b)

The General Rules of Subclause 23.2, “Pushing and popping the diagnostics area stack”, in

ISO/IEC9075-2, are applied with PUSH as OPERATION and the diagnostics area stackfas STACK.

All changes made to SQL-data or schemas by the execution of SQL-statements‘contgined in
the <SQL statement list> of CS and all <SQL procedure statement>s triggered by the ¢xecution
of such statements are canceled.

For every open standing SQL-server cursor CR declared in the <localeursor declardtion list>
of CS, the General Rules of Subclause 15.4, “Effect of closing a curser”, in ISO/IEC 9Q75-2, are
applied with CR as CURSOR and SAVE as DISPOSITION.

The General Rules of Subclause 8.3, “Executing a <compound statement>", are appljed with
HA as COMPOUND STATEMENT.

Case:

i) If there is an unhandled condition othefithan successful completion (00000) at the
completion of HA, then:

1)  The General Rules of Subclause 23.2, “Pushing and popping the diagnoftics area
stack”, in ISO/IEC 9075-2,are applied with PUSH as OPERATION and the dia-
gnostics area stack as- STACK.

2)  The following <resighal statement> is effectively executed:

RESI GNAL

ii) Otherwise:

1) TheGeneral Rules of Subclause 23.2, “Pushing and popping the diagnoktics area
stack”, in ISO/IEC 9075-2, are applied with POP as OPERATION and the dipgnostics
area stack as STACK.

2)> MAH is effectively added back to the list of potential most appropriate handlers.

3)  HA completes with completion condition successful completion (00000) and the
SQL-session continues as it would have done if execution of CS had completed.

12) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.

Conformance Rules

None.
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9 Additional common elements

This Clause modifies Clause 10, “Additional common elements”, in ISO/IEC 9075-2.

<sqlstate value>

DI

h SQLSTATE value.

¥

e val ue> ::=
TE [ VALUE ] <character string literal >

Rules

L be the <character string literal> contained in <sqlstate value>.

implicit or explicit character set of L shall be the implementation-defined (1C019) ch
n which SQLSTATE parameter values are returned.

V be the character string that is the value'of

M (BOTH ' ' FROM L )

V shall comprise either:

last three have the formy’'of a standard-defined subclass code.

last three have the form of an implementation-defined (IC017) subclass code.

Five characters of which the first two have the form of an implementation-defined
class ¢ode and the last three have the form of either a standard-defined subclass co
implenientation-defined (IC017) subclass code.

aracter

Five characters of which:the first two have the form of a standard-defined class code and the

Five characters,ofwhich the first two have the form of a standard-defined class code and the

1C016)
de or an

Vs}rall not be the SQLSTATE value for the condition successful completion (00000).

9.1
Functig
Specify a
Forma
<sql st at
SQLSTA
Syntax
1) Let
2) Thd
set
3) Let
TR
4)
a)
b)
c)
5)
6)

The SQLSTATE value defined by the <sqlstate value>is V.

Access Rules

None.

General Rules

34
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9.1 <sqlstate value>

Conformance Rules

None.
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10 Schema definition and manipulation
This Clause modifies Clause 11, “Schema definition and manipulation”, in ISO/IEC 9075-2.

10.1 <schema definition>

This Subdfause modiftes Subctause 1 1.1, <Scherma defimitions ", 1M ISO/TEC 90752

Function

Define a $chema.

Format

<schema el enment> :: =
Il Al alternatives from|SQO|EC 9075-2
| <SQY server nodul e definition>

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No qdditional Access Rules.

General Rules

No additional General-Rules.

Conforimance Rules

No @dditiendl Conformance Rules.
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10.2 <drop schema statement>

This Subclause modifies Subclause 11.2, “<drop schema statement>", in ISO/IEC 9075-2.

Function

Destroy a schema.

Format
No qdditional Format items.
Syntax|Rules
1) ‘Insert after the last SR:| If RESTRICT is specified, then S shall not include-any SQL-server
Access|Rules
No gdditional Access Rules.
General Rules
1) ‘Insert before GR 8): ‘ For every SQL-server module M contained in S:
a) | Let MN be the <SQL-server module name> of M.
b) | For every M, the following <dropsnodule statement> is effectively executed:

2)

3)

DROP MODULE MN CASCADE

|Copvert GR 11)a) to be:|Case:

modules.

name> of
\ccess

les the

a) | IfRisincluded in an SQL-server module M, then let MN be the <SQL-server module
M. The following.<drop module statement> is effectively executed without further 4
Rule checking:
DROP MODWUEE MN CASCADE
b) | Otherwise, |the original GR 11)a)‘
‘Insert after GR 11)a):‘ For each SQL-server module SSM whose module descriptor inclug
<schemaname>ofS:
a) Let MN be the <SQL-server module name> of SSM.
b)  The following <drop module statement> is effectively executed without further Access Rule

checking:

DROP MODULE MN CASCADE

Conformance Rules

No additional Conformance Rules.
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10.3 <table definition>

This Subclause modifies Subclause 11.3, “<table definition>", in ISO/IEC 9075-2.

Function

Define a persistent base table, a created local temporary table, or a global temporary table.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Au pment SR 4) ‘ by adding “<SQL variable reference>" to the list of BNF non-terminals.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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10.4 <column definition>

This Subclause modifies Subclause 11.4, “<column definition>", in ISO/IEC 9075-2.

Function

Define a column of a base table.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Au pment SR 1) ‘ by adding “<SQL variable reference>" to the list of BNF non-terminals.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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10.5 <default clause>

This Subclause modifies Subclause 11.5, “<default clause>", in ISO/IEC 9075-2.

Function

Specify the default for a column, domain, attribute, or SQL variable.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Au bment SR 1) ‘ by adding “that defined by the <data type> specified in the-containing <SQL. variable
declaration> " as an additional datatype in the list of datatypes.

Access|Rules

No additional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

No @dditional Conformance Rules;
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10.6 <check constraint definition>

This Subclause modifies Subclause 11.9, “<check constraint definition>", in ISO/IEC 9075-2.

Function

Specify a condition for the SQL-data.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Au pment SR 1) ‘ by adding “<SQL variable reference>" to the list of BNF non-terminals.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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10.7 <drop column scope clause>

This Subclause modifies Subclause 11.18, “<drop column scope clause>", in ISO/IEC 9075-2.

Function

Drop the scope from an existing column of data type REF in a base table.

Format
No qdditional Format items.

Syntax|Rules

1) ‘Insert after SR S)d):‘ The module descriptor of an SQL-server module.

Access|Rules
No gdditional Access Rules.

General Rules

1) ‘Au pment GR 1)‘ by adding “R is not included in an’'SQL-server module ” as an additional
of the Rule.

2) \Insert after GR 1):‘ For every SQL-invoked‘routine R whose routine descriptor includes ¢
roufine body> that contains an impactéd dereference operation and R is included in an S
modgule M, let MN be the <SQL-seryerymodule name> of M. The following <drop module st
is effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE
3) ‘ Insert after GR 4): ‘ LetsSSM be, in turn, every SQL-server module whose module descriptol

Confoqmance Rules

42

lo

DRO

anwilinpacted dereference operation, and let MN be the <SQL-server module name> of SSM

ng <drop module statement> is effectively executed without further Access Rule che

P MODUL E-MN™ CASCADE

predicate

n <SQL
DL-server
htement>

rincludes
[. The fol-
cking:

No additional Conformance Rules.
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10.8 <drop column definition>

This Subclause modifies Subclause 11.23, “<drop column definition>", in ISO/IEC 9075-2.

Function

Destroy a column of a base table.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after SR 7)e): ‘ The module descriptor of any SQL-server module.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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10.9 <drop table constraint definition>

This Subclause modifies Subclause 11.26, “<drop table constraint definition>", in ISO/IEC 9075-2.

Function

Destroy a constraint on a table.

Format

No qdditional Format items.

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Comvert GR 2)a) to be: ‘Case:

a) | IfRisincluded in an SQL-server module M, then let MN be the <SQL-server module pame> of
M. The following <drop module statément> is effectively executed without further fAccess
Rule checking:

DROP MODULE MN CASCADE

b) | Otherwise, |the original GR Z)a)‘

Conforimance Rules

No gdditional Cenformance Rules.
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10.10 <drop table statement>

This Subclause modifies Subclause 11.31, “<drop table statement>", in ISO/IEC 9075-2.

Function

Destroy a table.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after SR 7): ‘ If RESTRICT is specified, then T shall not be referencedin the module descriptor

of any SQL-server module.

Access|Rules

No additional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

No @dditional Conformance Rules;
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10.11 <view definition>

This Subclause modifies Subclause 11.32, “<view definition>", in ISO/IEC 9075-2.

Function

Define a viewed table.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Au pment SR 2) ‘ by adding “<SQL variable reference>" to the list of BNF non-terminals.

2) ‘Insert after SR 23)t)ix)5):‘ The module descriptor of any SQL-server.module.

Access|Rules

No qdditional Access Rules.

Generdl Rules

No qdditional General Rules.

Conforimance Rules

No gdditional Conformance Rules.
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10.12 <drop view statement>

This Subclause modifies Subclause 11.33, “<drop view statement>", in ISO/IEC 9075-2.

Function

Destroy a view.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after SR 5): ‘ If RESTRICT is specified, then V' shall not be referencedin the module descriptor

of any SQL-server module.

Access|Rules

No additional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

No @dditional Conformance Rules;
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10.13 <drop domain statement>

This Subclause modifies Subclause 11.40, “<drop domain statement>", in ISO/IEC 9075-2.

Function

Destroy a domain.

Format

No qdditional Format items.

Syntax|Rules

1) ‘ Insert after SR 2): ‘ If RESTRICT is specified, then D shall not be referencedin the module descriptor
of any SQL-server module.

Access|Rules

No additional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

No @dditional Conformance Rules;
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10.14 <drop character set statement>

This Subclause modifies Subclause 11.42, “<drop character set statement>", in ISO/IEC 9075-2.

Function

Destroy a character set.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after SR 4):‘ C shall not be referenced in the module descriptor of'any SQL-server module.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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10.15 <drop collation statement>

This Subclause modifies Subclause 11.44, “<drop collation statement>", in ISO/IEC 9075-2.

Function

Destroy a collation.

Format

No qdditional Format items.

Syntax|Rules

1) ‘ Insert after SR 4): ‘ If RESTRICT is specified, then C shall not be referencedin the module descriptor
of any SQL-server module.

Access|Rules

No additional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

No @dditional Conformance Rules;
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10.16 <drop transliteration statement>

This Subclause modifies Subclause 11.46, “<drop transliteration statement>", in ISO/IEC 9075-2.

Function

Destroy a character transliteration.

Format

No qdditional Format items.

Syntax|Rules

1) ‘ Insert after SR 3): ‘ If RESTRICT is specified, then T shall not be referencedin the module descriptor
of any SQL-server module.

Access|Rules

No additional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

No @dditional Conformance Rules;
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10.17 <assertion definition>

075-4:2023(E)
ssertion definition>

This Subclause modifies Subclause 11.47, “<assertion definition>", in ISO/IEC 9075-2.

Function

Specify an integrity constraint.

Format

No ¢

Syntax

dditional Format items.

Rules

1) |Au

2) |Ins

ert after SR 5):|

Access

No

Geners3

No

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

Conforimance Rules

No

hdditional Conformance Rules.

pment SR 5) ‘ by adding “<SQL variable name>" to the list of BNF non*terminals.

NOTE 11 — <SQL variable name> is also excluded because of the scoping rules for <SQL variable namey.

52
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10.18 <drop assertion statement>

This Subclause modifies Subclause 11.48, “<drop assertion statement>", in ISO/IEC 9075-2.

Function

Destroy an assertion.

Format

No qdditional Format items.

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Comvert SR 2)b) to be: ‘Case:

a) | IfRisincluded in an SQL-server module M, then let MN be the <SQL-server module pame> of
M. The following <drop module statément> is effectively executed without further fAccess
Rule checking:

DROP MODULE MN CASCADE

b) | Otherwise,|the original SR Z)b)‘

Conforimance Rules

No gdditional Cenformance Rules.
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10.19 <trigger definition>

This Subclause modifies Subclause 11.49, “<trigger definition>", in ISO/IEC 9075-2.

Function

Defined triggered SQL-statements.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after the last SR:| <triggered SQL statement> shall not immediately contain a <compound
triggered SQL statement>.

NOTE 12 — The <compound triggered SQL statement> is redundant as it will now be parsed as a <compound
statement>.

2) ‘Insert after the last SR:‘ If <SQL procedure statement> simply contains a <compound stdtement>
CS, then CS shall specify ATOMIC.

Access|Rules

1)

Augment AR 3) ‘ by adding “that NTVN is notan<assignment target> of an <assignment statement>
" as|a restriction for NTVN.

2) \Insert after AR 3): ‘ If the <triggered action> TA of a <trigger definition> contains a <new fransition
varjable name> NTVN as an <assignment target> of an <assignment statement>, then the applicable
privileges for A shall include UPDATE on T.

General Rules

No additional General-Rules.

Conforimance-Rules

No gdditional Conformance Rules.
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10.20 <drop user-defined ordering statement>

This Subclause modifies Subclause 11.66, “<drop user-defined ordering statement>", in ISO/IEC 9075-2.

Function

Destroy a

Format

user-defined ordering method.

No qdditional Format items.

Syntax

Rules

1) ‘Insert after SR 4)d):‘ The module descriptor of any SQL-server module.

Access

No additional Access Rules.

General Rules

Rules

1) ‘Comvert GR 1)a) to be: ‘Case:

a)

b)

If Ris included in an SQL-server module M with no intervening <schema definition

-, then let

MN be the <SQL-server module name> of M. The following <drop module statemenft> is

effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE

the original GR 1)3)‘

Otherwise,

2) ‘Insert after GR 6): ‘ Let SSM be, in turn, each SQL-server module whose module descriptof

an d

type is some user-defined type T1 whose comparison type is UDT and let MN be the <SQ
moglule name>©@fSSM. The following <drop module statement> is effectively executed w|
further AccessRule checking:

DROP MOBULE MN CASCADE

perand of an equality operation, a grouping operation, or an ordering operation whose

contains
declared
-server
thout

Conformance Rules

No additional Conformance Rules.
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10.21 <SQL-server module definition>

Function

Define an SQL-server module.

Format

<SQ.-server nmodul e definition> ::=

CREATE

<SQ.- ser
NAVES

<SQL- ser
SCHENA

<def aul t
<schenm nane>

[
[
[
[
<S
EN

If ap <SQL-server module definition> is contained in a <schema definition> SD and the <S

MODULE <SQL- server nodul e nane>

<SQL- server nodul e character set specification> ]
<SQ.- server nodul e schena cl ause> ]

<SQL- server nodul e path specification> ]

<t emporary table declaration>... ]

QL- server nodul e contents>. ..

D MODULE

ver nodul e character set specification> ::=

ARE <character set specification>

er nodul e schema cl ause> :: =
<default schenma nane>

schema nane> :: =
er nodul e path specification> ::=
speci fication>

ver nodul e contents> ::=
nvoked routine> <senicol on>

Rules

lule name> of the <SQL-server module definition> contains a <schema name>, then that
he> shall be equivalent to the specified or implicit <schema name> of SD.

schema identified by the explicit or implicit <schema name> of the <SQL-server modu
I notinclude-amodule descriptor whose <SQL-server module name> is equivalent to
rer module(ntame> of the containing <SQL-server module definition>.
SQL~invoked routine specified by <SQL-invoked routine> shall not be a schema-level

NOTE 13 — “Schema-level routine” is defined in Subclause 11.60, “<SQL-invoked routine>", in ISO/IEC

DL-server
<schema

le name>
he <SQL-

routine.
D075-2.

If <SQL-server module path specification> is not specified, then an <SQL-server module path spe-
cification> containing an implementation-defined (ID005) <schema name list> that includes the
explicit or implicit <schema name> of the <SQL-server module name> is implicit.

The explicit or implicit <catalog name> of each <schema name> contained in the <schema name
list> of the <SQL-server module path specification> shall be equivalent to the <catalog name> of

explicit or implicit <schema name> of the <SQL-server module name>.

The <schema name list> of the explicit or implicit <SQL-server module path specification> is used
as the SQL-path of the SQL-server module. The SQL-path is used to effectively qualify unqualified
<routine name>s that are immediately contained in <routine invocation>s that are contained in

<SQL- ser
<path
<SQL- ser
<SQL-i
Syntax
1)
mo
narn
2) The
shal
sery
3) The
4)
5)
the
6)
the
56
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7)  If<SQL-server module schema clause> is not specified, then an <SQL-server module schema clause>
containing the <default schema name> that is equivalent to the explicit or implicit <schema name>
of the <SQL-server module name> is implicit.

8) If <SQL-server module character set specification> is not specified, then an <SQL-server module
character set specification> containing the <character set specification> that is equivalent to the
<schema character set specification> of the schema identified by the explicit or implicit <schema
name> of the <SQL-server module name> is implicit.

9)  The explicit or implicit <SQL-server module character set specification> is the character set in which
the SQL-server module is represented. If the SQL-server module is actually represented in a different

chafacter set, then the effects are implementation-dependent (UA030).

Access

1) Ifa
intg

<authorization identifier> that owns the schema identified by the impligit or explicit <sc

nan

Geners
1) An
2) Ap

the

nan
spe
nec

conftained in the <routine body> of every’'<SQL-invoked routine> contained in the <SQL-

mo

3) An
The

Rules

1 <SQL-server module definition> is contained in an <SQL-client module'definition>
rvening <schema definition>, then the enabled authorization identifiers shall include

ne> of the <SQL-server module name>.

11 Rules

SQL-server module definition> defines an SQL-servér module.

rivilege descriptor is created that defines the EXECUTE privilege on the SQL-server m
<authorization identifier> that owns the schema identified by the explicit or implicit
ne> of the <SQL-server module name>. Thegrantor for the privilege descriptor is set
rial grantor value "_SYSTEM". This privilege is grantable if and only if all of the privile
pssary for the <authorization identifief> to successfully execute the <SQL procedure st

lule definition> are grantable.

NOTE 14 — The necessary privileges include the EXECUTE privilege on every subject routine of every 4
invocation> contained in the <SQL-procedure statement>.

bQL-server module descriptor is created that describes the SQL-server module being
SQL-server module-descriptor includes:

The SQL-server module name specified by the <SQL-server module name>.

The descriptor of the character set specified by the <SQL-server module character se
ation>,

The default schema name specified by the <SQL-server module schema clause>.

vith no
the
hema

odule to
<schema
fo the
ges
htement>
erver

routine

defined.

[ specific-

g)
h)

The SQi-servermoduleauthorization identifier thratcorresponds to the authorization

identifier

that owns the schema identified by the explicit or implicit <schema name> of the <SQL-server

module name>.

The list of schema names contained in the <SQL-server module path specification>.

The descriptor of every local temporary table declared in the SQL-server module.
The descriptor of every SQL-invoked routine contained in the SQL-server module.
The text of the <SQL-server module definition>.

The CURRENT_TIMESTAMP as the value of the creation timestamp.
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Conformance Rules

1)  WithoutFeature P001, “Stored modules”, conforming SQL language shall not contain an <SQL-server
module definition>.

58
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10.22 <drop module statement>

Function

Destroy an SQL-server module.

Format

<drop no

dul e statenent> ::=

DROP M

Syntax

1) Let
2) Ms

3) IfR
rou
the

a)
b)

c)
d)

e)
f)

Access

1) The
sch

Geners3

1) Let

[ODULE <SQL- server nodul e nane> <drop behavi or>

Rules

IMN be the <SQL-server module name> and let M be the SQL-server module identified
hall be an SQL-server module.

ESTRICT is specified, then the descriptor of M shall not include thie'descriptor of an SQI
Line that is included in the subject routines of a <routine inyocation> that is contained
following:

The <parameter default> of an SQL parameter<f 4 routine descriptor not included
module descriptor of M.

The <query expression> of a view descriptor.
The <search condition> of a constraiiat descriptor.
Any trigger descriptor.

The module descriptor of an SQL-server module other than M.

Rules

enabled authorization identifiers shall include the <authorization identifier> that ov
bma identified by the <schema name> of M.

11 Rules

by MN.

-invoked
in any of

The <SQL routine body> of a routine descriptor netincluded in the module descripftor of M.

in the

ms the

A béthe current authorization identifier. The following <revoke statement> is effectively

executed

wit

a current autnorization fdentifierof “—SYSTEM and without further Access Rule ch

REVOKE EXECUTE ON MODULE MN FROM A
CASCADE

2)  The descriptor of M is destroyed.

Conformance Rules

cking:

1)  Without Feature P001, “Stored modules”, conforming SQL language shall not contain a <drop
module statement>.
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10.23 <drop data type statement>

This Subclause modifies Subclause 11.59, “<drop data type statement>", in ISO/IEC 9075-2.

Function

Destroy a user-defined type.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after SR 4)f)v):‘ The module descriptor of any SQL-server module:

2) ‘Insert after SR 4)h)i)4): ‘ The module descriptor of any SQL-servermedule.

Access|Rules

No qdditional Access Rules.

Generdl Rules

No qdditional General Rules.

Conforimance Rules

No gdditional Conformance Rules.
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10.24 <SQL-invoked routine>

This Subclause modifies Subclause 11.60, “<SQL-invoked routine>", in ISO/IEC 9075-2.

Function

Define an SQL-invoked routine.

Format

<SQ.-i nvjoked routine> ::=
I'' Al alternatives from|SQ |EC 9075-2
| <rmodul e routine>

<nmodul e froutine> ::=
<modul e procedure>
| <rmodul e function>

<nmodul e |procedure> :: =
[ DECUARE ] <SQL-invoked procedure>

<modul e ffunction> ::=
[ DECUARE ] <SQ.-invoked function>

Syntax|Rules

1) ‘Comvert SR 9)h) to be: ‘Case:

a) | Ifan<SQL-invoked routine> is contained in an <SQL-server module definition>, and 4language
clause> is not specified, then a <lafiguage clause> that is equivalent to the <languagle clause>
of the <SQL-server module definition> is implicit.

the original SR 9)h)‘
2) ‘Comvert SR 9)q) to be: ‘Case:

b) | Otherwise,

a) | If<SQL-invoked reutine> is contained in an <SQL-server module definition> and if RN contains
a <schema name> SN, then SN shall be equivalent to the specified or implicit <schenma name>
of the containing <SQL-server module definition>. Let S be the SQL-schema identified by SN.

b) | Otherwise; Fche original SR 9)q)‘

3) ‘Insert after'SR 23)h):‘ An <SQL routine body> contained in a schema-level routine shall pot
immediately contain an <SQL procedure statement> that simply contains a <table referepce> that
identifies an SQL-server module declared local temporary table.

Access Rules

No additional Access Rules.

General Rules

1) \Insert after GR 3)w):‘ If the SQL-invoked routine is a schema-level routine, then the schema name
of the schema that includes the SQL-invoked routine; otherwise, the SQL-server module name of
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the SQL-server module that includes the SQL-invoked routine and the schema name of the schema
that includes that SQL-server module.

Conformance Rules

No additional Conformance Rules.
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10.25 <drop routine statement>

This Subclause modifies Subclause 11.62, “<drop routine statement>", in ISO/IEC 9075-2.

Function

Destroy an SQL-invoked routine.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after SR 4)c)v):‘ The module descriptor of any SQL-server module:

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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10.26 <drop user-defined cast statement>

This Subclause modifies Subclause 11.64, “<drop user-defined cast statement>", in ISO/IEC 9075-2.

Function

Destroy a user-defined cast.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after SR 7)d):‘ The module descriptor of any SQL-server module.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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11 Access control
This Clause modifies Clause 12, “Access control”, in ISO/IEC 9075-2.

11.1 <grant statement>

This Subdifause modiftes Subctause 121, <grant Staterments> , I 1SO/1EC 90752

Function

Define pifivileges and role authorizations.

Format

No qdditional Format items.

Syntax|Rules

No @dditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Insert after the last GR:| For-every involved grantee G and for every SQL-server module M1 owned
by &, if the applicable privileges for G contain all of the privileges necessary to successfully execute
evely <SQL procedure statement> contained in the <routine body> of every SQL-invoked routine
conftained in M1, and'those privileges are grantable, then for every privilege descriptor with an
<action> of EXECUTE, a <grantor> of "_SYSTEM", <object name> of M1, and <grantee> G that is not
grantable, thefollowing <grant statement> is effectively executed with a current user id¢gntifier of

"_SYSTEM™and without further Access Rule checking:

EXECUTE ON ML TO
TH GRANT OPTI ON

NOTE 15 — The privileges necessary include the EXECUTE privilege on every subject routine of every <routine
invocation> contained in those <SQL procedure statement>s.

Conformance Rules

No additional Conformance Rules.
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11.2 <privileges>

This Subclause modifies Subclause 12.3, “<privileges>", in ISO/IEC 9075-2.

Function

Specify privileges.

Format

<obj ect
A
| MODY

Syntax

name> :: =
| alternatives from|SQ |EC 9075-2
LE <SQL-server nodul e nane>

Rules

1) |Ins

EXE

Access

No

Geners3

No

CUTE.

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

Conforimance Rules

1) ‘Ins

not

contain an <object name> that contains MODULE.

ert after SR 4)d):‘ If the object identified by ON is an SQL-server‘module, then AC shall specify

ert after the last CR:‘ Witheut Feature P001, “Stored modules”, conforming SQL langyage shall

66
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11.3 <revoke statement>

This Subclause modifies Subclause 12.7, “<revoke statement>", in ISO/IEC 9075-2.

Function

Destroy p

Format

rivileges and role authorizations.

No ¢

Syntax

No gdditional Syntax Rules.

Access

No additional Access Rules.

General Rules

dditional Format items.

Rules

Rules

1) ‘Insert after GR 11)d):‘ EXECUTE privilege on every SQL-server module that includes on¢

SQI

invpcation>, <static method invocation>, or kmethod reference> that is contained in REH

-invoked routines that are among the subjéct routines of a <routine invocation>, <mg

2) ‘Insert after GR 12)e)i)23): ‘ EXECUTEprivilege on every SQL-server module that include

mofte SQL-invoked routines that ateamong the subject routines of a <routine invocation>,
invpcation>, <static method invecation>, or <method reference> thatis contained in the <

sQl

statement> of TR.

3) ‘Insert after GR 12)o)i) 1):‘ EXECUTE privilege on every SQL-server module that includes

mofe SQL-invoked routines that are among the subject routines of a <routine invocation>,
invpcation>, <static-method invocation>, or <method reference> that is contained in the
roufine body> of\RD-0r in the <parameter default> of an SQL parameter of RD.

4) ‘Insert after,GR 12)r):‘ Let SSM be, in turn, each SQL-server module descriptor of an SQL

O’ more

thod
0.

S one or
<method
triggered

one or
<method
<SQL

server

modglule included in S1. SSM is said to be abandoned if the revoke destruction action would result

in4
a)

1 nalenger having in its applicable privileges any of the following:

EXECUTE privi]pgp on every schema-level routine thatis among the cnhjpr‘f routing

sofa

b)

<routine invocation>, <method invocation>, <static method invocation>, or <method reference>
that is contained in the <SQL routine body> of an SQL-invoked routine included in SSM.

EXECUTE privilege on every SQL-server module that includes one or more SQL-invoked
routines that are among the subject routines of a <routine invocation>, <method invocation>,
<static method invocation>, or <method reference> that is contained in the <SQL routine

body> of any SQL-invoked routine included in SSM.

SELECT privilege on at least one column of each table identified by a <table reference> con-
tained in a <query expression> simply contained in a <cursor specification>, an <insert
statement>, or a <merge statement> contained in the <SQL routine body> of an SQL-invoked

routine with an SQL security characteristic of DEFINER included in SSM.
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d)

g)

h)

k)

D

68

SELECT privilege on at least one column of each table identified by a <table reference> con-
tained in a <table expression> or <select list> immediately contained in a <select statement:
single row> contained in the <SQL routine body> of an SQL-invoked routine with an SQL
security characteristic of DEFINER included in SSM.

SELECT privilege on at least one column of each table identified by a <table reference> con-
tained in a <search condition> contained in a <delete statement: searched>, an <update
statement: searched>, or a <merge statement> contained in the <SQL routine body> of an
SQL-invoked routine with an SQL security characteristic of DEFINER included in SSM.

SELECT privilege on at least one column of each table identified by a <table reference> con-

tained in a <value expression> simply contained in an <update source> or an <assighed row>
contained in the <SQL routine body> of an SQL-invoked routine with an SQL security charac-
teristic of DEFINER included in SSM.

SELECT privilege on at least one column identified by a <column reference> contaihed in a
<search condition> contained in a <delete statement: searched>, an <lipdate statement:
searched>, or a <merge statement> contained in the <SQL routine body> of an SQL{invoked
routine with an SQL security characteristic of DEFINER includedin SSM.

SELECT privilege on at least one column identified by a <column reference> contaihed in a
<value expression> simply contained in an <update sourge>-0r an <assigned row> ¢ontained
in the <SQL routine body> of an SQL-invoked routine witlian SQL security charactgristic of
DEFINER included in SSM.

SELECT privilege on at least one column identified by a <column reference> contaiped in a
<value expression> simply contained in an <SQL control statement> contained in the <SQL
routine body> of any SQL-invoked routinewith an SQL security characteristic of DEFINER

included in SSM.

INSERT privilege on every column
Case:

i) Identified by a <column name> contained in the <insert column list> of an <jnsert
statement> or a <merge statement>contained in the <SQL routine body> of ain SQL-
invoked routiné with an SQL security characteristic of DEFINER included in SSM.

ii) Of the table identified by the <table name> immediately contained in an <indert state-
ment> that does not contain an <insert column list> and that is contained in|the <SQL
routinebody> of an SQL-invoked routine with an SQL security characteristic of[DEFINER
included in SSM.

iii) < \Of the table identified by the <target table> immediately contained in a <mefge state-
ment> that contains a <merge insert specification> and that does not contain gn <insert

column list> and thatis contained in the <SQL routine body> of an SQL-invokdd routine
with an COT cacpivityy chayactaricti s AFNERINEDR incelindad 1nn CONJ

vVt o o STTUTrIty CrhioaCtC T IotCUT DU LT v I ot o i ooOT s

UPDATE privilege on every column whose name is contained in an <object column> contained
in either an <update statement: positioned>, an <update statement: searched>, or a <merge
statement> contained in the <SQL routine body> of an SQL-invoked routine with an SQL
security characteristic of DEFINER included in SSM.

DELETE privilege on every table whose name is contained in a <table name> immediately
contained in either a <delete statement: positioned> or a <delete statement: searched> con-
tained in the <SQL routine body> of an SQL-invoked routine with an SQL security characteristic
of DEFINER included in SSM.

© ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=6a081e58da428db6a76e24a9c814bb7b

p)

q)

9

ISO/IEC 9075-4:2023(E)
11.3 <revoke statement>

DELETE privilege on the table identified by the <target table> contained in a <merge statement>
that contains a <merge delete specification> and that is contained in the <SQL routine body>
of an SQL-invoked routine with an SQL security characteristic of DEFINER included in SSM.

USAGE privilege on every domain, every collation, every character set, every transliteration,
and every sequence generator whose name is contained in the <SQL routine body> of an SQL-
invoked routine with an SQL security characteristic of DEFINER included in SSM.

USAGE privilege on each user-defined type UDT such that a declared type of an SQL parameter,
returns data type, or result cast included in an SQL-invoked routine with an SQL security
characteristic of DEFINER included in SSM that is usage-dependent on UDT.

USAGE privilege on every user-defined type UDT such that there is a <data type> cgntained
in the <SQL routine body> of an SQL-invoked routine with an SQL security charactdristic of
DEFINER included in SSM that is usage-dependent on UDT.

The table/method privilege on every table T1 and every method M suchthat there is aj<method
reference> MR contained in the <SQL routine body> of an SQL-invoKed routine witt an SQL

security characteristic of DEFINER included in SSM such that T1,is in the scope of the <value
expression primary> of MR and M is the subject routine of MR

SELECT privilege on a column identified by a <column reference> contained in a <gcalar
subquery> that is equivalent to a <dereference operation>/contained in any of the fpllowing:

i) A <query expression> simply contained in ar<cursor specification>, an <insdrt state-
ment>, or a <merge statement> containeddnythe <SQL routine body> of an SQL-invoked
routine with an SQL security characteristic of DEFINER included in SSM.

ii) A <table expression> or <select listximmediately contained in a <select statement:
single row> contained in the <SQI’routine body> of an SQL-invoked routine [with an
SQL security characteristic of DEFINER included in SSM.

iii) A <search condition> contained in a <delete statement: searched>, an <upddte state-
ment: searched>, or a <merge statement> contained in the <SQL routine body> of an
SQL-invoked routine with an SQL security characteristic of DEFINER includgd in SSM.

iv) A <value expression> contained in an <update source> or an <assigned row> ¢ontained
in the <SQL routine body> of an SQL-invoked routine with an SQL security chatjacteristic
of DEFINER\included in SSM.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped table
of a <reference resolution> that is contained in a <query expression> simply contained in a
<cursorspecification>, an <insert statement>, or a <merge statement> contained infthe <SQL
routine body> of an SQL-invoked routine with an SQL security characteristic of DEFINER
included in SSM.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped table

of a <reference resolution> that is contained in a <table expression> or <select list> immediately
contained in a <select statement: single row> contained in the <SQL routine body> of an SQL-
invoked routine with an SQL security characteristic of DEFINER included in SSM.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped table
of a <reference resolution> that is contained in a <search condition> contained in a <delete
statement: searched>, an <update statement: searched>, or a <merge statement> contained
in the <SQL routine body> of an SQL-invoked routine with an SQL security characteristic of
DEFINER included in SSM.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped table
of a <reference resolution> that is contained in a <value expression> simply contained in an
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5)

Conforimance Rules

70

<update source> or an <assigned row> contained in the <SQL routine body> of an SQL-invoked
routine with an SQL security characteristic of DEFINER included in SSM.

SELECT privilege on the scoped table of a <reference resolution> that is contained in any of
the following:

i) A <query expression> simply contained in a <cursor specification>, an <insert state-
ment>, or a <merge statement> contained in the <SQL routine body> of an SQL-invoked
routine with an SQL security characteristic of DEFINER included in SSM.

ii) A <table expression> or <select list> immediately contained in a <select statement:
3 ] Lol 3 1 COl A3 Lad £ COl 3 1 | A3 3 h
Olllslc TUVV CoUIIuaIIrITu 111 tIIcv J\{LA IUOULIIIT UUU)’ vl dIl J\{LA IIIVURNCU TUULIIIT Nlt an

SQL security characteristic of DEFINER included in SSM.

iii) A <search condition> contained in a <delete statement: searched>, an supddte state-
ment: searched>, or a <merge statement> contained in the <SQL routine body> of an
SQL-invoked routine with an SQL security characteristic of DEFINER includgd in SSM.

iv) A <value expression> contained in an <update source> or an <assigned row> ¢ontained
in the <SQL routine body> of an SQL-invoked routine with-an'SQL security chatacteristic
of DEFINER included in SSM.

SELECT privilege WITH HIERARCHY OPTION on at least/one supertable of every typed table
identified by a <table reference> that simply contains an <only spec> and that is conjtained in

the <SQL routine body> of an SQL-invoked routine-with an SQL security characterigtic of
DEFINER included in SSM.

‘Insert after GR 12)ah): ‘ For every abandoned SQL-server module descriptor MD, let M bg the SQL-

seryer module whose descriptor is MD. Let MN be'the <SQL-server module name> of M. Thefollowing

<drpp module statement> is effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE

No

hdditional Conformance Rules.
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12 SQL-client modules

This Clause modifies Clause 13, “SQL-client modules”, in ISO/IEC 9075-2.

12.1 <externally-invoked procedure>

This Subdiause modiftes Subclause 13-3, ‘Texternaliy-nvoked procedure> ", 1M 1SO/TEC 9075-2:
Functipn
Define a1l externally-invoked procedure.
Format
No qdditional Format items.
Syntax|Rules
1) ‘Insert into SR 10)e)‘ after
package SQ.STATE CODES i s
thelcode:
RESI GNAL_WHEN_HANDLER _NOT_ACTI:VE NO_SUBCLASS:
constant SQ.STATE _TYPE : = "0K000";
DI AGNOSTI CS_EXCEPTI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE. . =""02000";
DI AGNOSTI CS_EXCEPTI ON.STACKED DI AGNOSTI CS_ACCESSED W THOUT _ACTI VE_HANDLER:
constant SQLSTATE_TYPE := "02002";
CASE_NOT_FOUND_FOR_CASE_STATEMENT _NO_SUBCLASS:
constant SQ.STATE TYPE := "20000";
DATA_EXCEPTI ON/NO. SUBCLASS:
constant SQSFATE_TYPE := "22000";
DATA_EXCEPTI.ON'NULL_VALUE_I N_FI ELD REFERENCE:
const antS.SQLSTATE_TYPE : = "2202A";
UNHANDLEDR USER_DEFI NED_EXCEPTI ON_NO_SUBCLASS:
constant SQ.STATE TYPE := "45000";
Thd text of the Ada library unit package Interfaces.SQL is also available from the ISO web

site as a
“digital artifact- See NT T pS. /7 standar ds. 1 S0. or g/ 1 so-i ec/ 9075/ -47ed- 77 en/ to

download digital artifacts for this document. To download the library unit package, select the file
named | SO_| EC_9075-4(E) _PSM I nterfaces. SQL. ada.

Access

Rules

No additional Access Rules.

General Rules

No additional General Rules.
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Conformance Rules

1) |Insert after the last CR:| Without Feature P216, “All SQL control statements in externally-invoked
procedure”, conforming SQL language shall not contain an <externally-invoked procedure> that
contains an <SQL control statement> that is not a <call statement> or a <return statement>.
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12.2 <SQL procedure statement>

This Subclause modifies Subclause 13.4, “<SQL procedure statement>", in ISO/IEC 9075-2.

Function

Define all of the SQL-statements that are <SQL procedure statement>s.

Format

<SQ. schenma definition statement> ::=
I | alternatives fromISQO|EC 9075-2
| <SQY server nodul e definition>

<SQL schlema mani pul ati on statenment> ::=
I | alternatives froml| SO |EC 9075-2
| <drojp nodul e statenment>

<SQ. control statement> ::=
I | alternatives from|SQO |EC 9075-2
| <ass| gnnent statenent >
| <confpound st at enment >
| <casle statenent>
| <if |statement>
| <iterate statenent>
| <l eave statenent>
| <l oop statenent>
| <whi| e statenment>
| <repeat statenent>
| <for| statement>
<SQL di ajgnostics statenment> ::=
Il Al alternatives fromlSQ | EC)9075-2
| <sigphal statenent>
| <res|gnal statenent>

Syntax|Rules

1) ‘Insert after the last SR:‘ An <SQL connection statement> shall not be contained in an <SQ
staement> or-an'<SQL-server module definition>.

Access|Rules

b S B 1A D 1
NO UUUILIOTTUL ACCESS RUIES.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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13 Data manipulation
This Clause modifies Clause 14, “Data manipulation”, in ISO/IEC 9075-2.

13.1 <declare cursor>

This Subdfause modiftes Subctause 121, ‘<dectare cursors; ImISO/TEC 90752

Function

Declare 4 standing cursor.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Au bment SR 1) ‘ by adding “without an intervening.<SQL schema statement> " to the predicate in
the[lead text of the Rule.

2) ‘Insert after the last SR:‘ If a <declare cursor% DC is contained in the <local cursor declardtion list>
LCDL of a <compound statement> CS, then:

a) | The <cursor name> shall not be equivalent to the <cursor name> of another <declar¢ cursor>,
<dynamic declare cursor>, or'<allocate received cursor statement> contained in L(DL.

b) | The scope of the <cursorhame> is CS.

Access|Rules

No qdditional Aceess-Rules.

General Rules

1) ‘Coqlvert GR 1)b) to be: ‘Case:

a) Ifthe <declare cursor>is contained in a <compound statement>, the provenance of the cursor
is the innermost <compound statement> that contains DC.

the original GR 1)b) ‘

b)  Otherwise,

Conformance Rules

No additional Conformance Rules.
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13.2 <open statement>

This Subclause modifies Subclause 14.4, “<open statement>", in ISO/IEC 9075-2.

Function

Open ast

anding cursor.

Format

No ¢

Syntax

dditional Format items.

Rules

1) |Au

pment SR 1) ‘ by adding “If there is more than one such <cursor name=) then the one v

inn

Access

No

Geners

No

Conforimance Rules

No

rmost scope is specified. ” at the end of the Rule.

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

hdditional Conformance Rules:

vith the
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13.3 <fetch statement>

This Subclause modifies Subclause 14.5, “<fetch statement>", in ISO/IEC 9075-2.

Function

Position a standing cursor on a specified row of the standing cursor’s result set and retrieve values from
that row.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Au bment SR 3) ‘ by adding “If there is more than one such <cursor name>, then the one yith the
inngrmost scope is specified. ” at the end of the Rule.

2) ‘Au bment SR 9)a)i) ‘ by adding “an <SQL parameter reference>-"as an alternative for TS.

3) ‘Au bment SR 9)b)iii)‘ by adding “an <SQL variable reference>" to the list of BNF non-terrhinals.

Access|Rules

No additional Access Rules.

General Rules

1) ’Au bment GR 5)a)i)‘ by adding “an*<SQL parameter reference> " as an alternative for TS.

2) ‘Au bment GR 5)b)i) ‘ by adding“an <SQL variable reference>" to the list of BNF non-termjinals.

Conforimance Rules

No gdditional Conformance Rules.
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13.4 <close statement>

This Subclause modifies Subclause 14.6, “<close statement>", in ISO/IEC 9075-2.

Function

Close a st

anding cursor.

Format

No ¢

Syntax

dditional Format items.

Rules

1) |Au

pment SR 1) ‘ by adding “If there is more than one such <cursor name=) then the one v

inn

Access

No

Geners

No

Conforimance Rules

No

rmost scope is specified. ” at the end of the Rule.

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

hdditional Conformance Rules:
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13.5 <select statement: single row>

This Subclause modifies Subclause 14.7, “<select statement: single row>", in ISO/IEC 9075-2.

Function

Retrieve values from a specified row of a table.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Au pment SR 3)b)ii)‘ by adding “<SQL variable reference>" to the list of BNF non-terminals.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Au pment GR 4)b)ii) ‘ by adding “<SQL variable reference>" to the list of non-terminals.

Conforimance Rules

No @dditional Conformance Rules.
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13.6 <delete statement: positioned>

This Subclause modifies Subclause 14.8, “<delete statement: positioned>", in ISO/IEC 9075-2.

Function

Delete a row of a table.

Format

No ¢

Syntax

dditional Format items.

Rules

1) |Au

pment SR 1) ‘ by adding “If there is more than one such <cursor name=) then the one v

inn

Access

No

Geners

No

Conforimance Rules

No

rmost scope is specified. ” at the end of the Rule.

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

hdditional Conformance Rules:

vith the
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13.7 <update statement: positioned>

This Subclause modifies Subclause 14.13, “<update statement: positioned>", in ISO/IEC 9075-2.

Function

Update a

row of a table.

Format

No ¢

Syntax

dditional Format items.

Rules

1) |Au

inn

Access

No

Geners

No

rmost scope is specified. ” at the end of the Rule.

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

Conforimance Rules

No

hdditional Conformance Rules:

pment SR 1) ‘ by adding “If there is more than one such <cursor name=) then the one yith the

80
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<temporary table declaration>

This Subclause modifies Subclause 14.16, “<temporary table declaration>", in ISO/IEC 9075-2.

Function

Declare a declared local temporary table.

Format

No qdditional Format items.

Syntax|Rules

1) |Au

pment SR 2) ‘ by adding “<SQL-server module definition>" to the list 0£OBNF non-termjinals.

2) @zment SR 4)| by adding “without an intervening <SQL-server moduledefinition> " as an gdditional

pre

Hicate and to the containment in M.

3) ‘Ins

ert after SR 4):‘ If a <temporary table declaration> is contained in an <SQL-server mqdule

def
oft
ser)

Access

No

Geners3

nition>, then the <qualified identifier> of TN shall notbé.equivalent to the <qualified identifier>
e <table name> of another <temporary table declardtion> contained in the containing <SQL-
rer module definition>.

Rules

ndditional Access Rules.

11 Rules

1) \Comvert GR 3) to be: ‘Case:

a)

b)

If <temporary table.declaration> is contained in an <SQL-client module definition>without
an intervening €SQL-server module definition>, then the definition of T within the <QL-client
module definition> is effectively equivalent to the definition of a persistent base talple U.T.
Within the.SQL-client module, each reference to MODULE.T that is not contained inlan <SQL
schemasstatement> is equivalent to a reference to U.T.

Otherwise, |the original GR 3)‘

Conformance Rules

No additional Conformance Rules.
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14 Additional data manipulation rules

This Clause modifies Clause 15, "Additional data manipulation rules”, in ISO/IEC 9075-2.

14.1 Effect of opening a cursor

This Subdi

Specify the effect of opening a cursor that is not a received cursor.

Syntax|Rules

No @dditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Au bment GR 5)a)i)‘ by adding “<SQL variable reference>" to the list of BNF non-terminal symbols

that are replaced by <literal>s.

Conforimance Rules

No gdditional Conformahnce Rules.
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15 Control statements

This Clause is modified by Clause 9, “Control statements”, in ISO/IEC 9075-10.
This Clause is modified by Clause 15, “Control statements”, in ISO/IEC 9075-14.
This Clause modifies Clause 16, “Control statements”, in ISO/IEC 9075-2.

15.1

This Subdlause is modified by Subclause 9.2, “<compound statement>", in ISO/IEC 9075-10\
This Subdlause is modified by Subclause 15.1, “<compound statement>", in ISO/IEC 9075-14.

Function

Specify a[statement that groups other statements together.

<conpound statenment> ::=
[ <beg nning I abel > <colon>] BEAN|[ [ NOT ] ATEM.C ]
[ kKlocal declaration list>] [ <local curser“declaration list>]
[ klocal handl er declaration |ist>]
[ kSQL statenent list>]
END [ <ending | abel > ]

A
o
D

Q
=]
2
=]

Q
o
o
ol

Y%
I

A
[%2])
-
N
=
®
>
—
o
o
ol
Y%
I

<identjfier>

<l ocal declaration list>/::=
<termnated | ocal .deel aration>..

<term nat ed | ocal\/decl aration> ::=
<l ocal | decl at'ati on> <seni col on>

<l ocal deckaration> ::=
<SQ wari abl e decl arati on>
| <condition declaration>

<l ocal cursor declaration list> ::=
<term nated | ocal cursor declaration>...

<term nated | ocal cursor declaration> ::=
<decl are cursor> <semi col on>

<l ocal handl er declaration list> ::=
<term nated | ocal handler declaration>...

<term nated | ocal handler declaration> ::=
<handl er decl arati on> <seni col on>
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<SQ. statenent list> ::=
<term nated SQ. statenent>...

<term nated SQL statement> ::=
<SQL procedure statenent> <senicol on>

Syntax Rules

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

84

[io]Let CS be the <compound statement>.

<e

The
and

excluding every <local handler declaration list> contained in CS. <beginning label> sh

equivalent to another <beginning label>s within that scope.

If C

If C}
or g

Let
oft

Let
in a

Let
cur
is C

No

No
loca

No
valg

The
dec
dec

5 specifies neither ATOMIC nor NOT ATOMIC, then NOT ATOMIC is implicit.

b specifies ATOMIC, then the <SQL statement list> shall net.contain either a <commit st
<rollback statement> that does not specify a <savepoint clause>.

VN be an <SQL variable name> contained in a <local declaration list>. The declared Ig
ne variable identified by VN is VN.

CON be the <condition name> immediately“contained in a <condition declaration> cd
<local declaration list>. The declared local name of the <condition declaration> is CO

CN be the <cursor name> immediately contained in a <declare cursor> DC contained i
bor declaration list>. The declared local name of the standing SQL-server cursor decla
V.

fwo variables declared imra-<local declaration list> shall have equivalent declared locz

two <condition declaration>s contained in a <local declaration list> shall have equivalen

I names.

fwo standing SQE-servers cursors declared in a <local cursor declaration list> shall h
nt declared local names.

eginning
bntaining

nt to that

scope of the <beginning label> is CS excluding every <SQL schema statement> contained in CS

all not be

htement>
cal name
ntained
V.

n a <local

red by DC

I names.

declared

hve equi-

scope.ofdn <SQL variable name> of an <SQL variable declaration> simply contained ]1 a<local

aration list> LHDL of CS excluding every <SQL schema statement> contained in LHDI,

aration> simply contained in CS is the <local cursor declaration list> of CS, the <locallhandler

and the

<S(¢L statement [1st> 55L of L5 excluding every <SQL schema statement> contained 1n 55L.

The scope of the <condition name> in a <condition declaration> simply contained in a <local
declaration> simply contained in CS is the <local handler declaration list> LHDL of CS excluding
every <SQL schema statement> contained in LHDL and the <SQL statement list> SSL of CS excluding
every <SQL schema statement> contained in SSL.

The scope of the <cursor name> in a <declare cursor> simply contained in a <terminated local
cursor declaration> simply contained in CS is the <local handler declaration list> LHDL of CS
excluding every <SQL schema statement> contained in LHDL and the <SQL statement list> SSL of
CS excluding every <SQL schema statement> contained in SSL.
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16) The scope of a <handler declaration> simply contained in a <local handler declaration list> simply
contained in CS is the <SQL statement list> SSL of CS excluding every <SQL schema statement>
contained in SSL.

17) If the <compound statement> simply contains a <handler declaration> that specifies UNDO, then
ATOMIC shall be specified.

Access Rules

None.

General Rules

1) Let|CSbe the <compound statement>. The General Rules of Subclause 8.3, “Executing a <cpmpound
staffement>", are applied with CS as COMPOUND STATEMENT.

Conforimance Rules

1) [ithout Feature P201, “Compound statement”, conforming SQElanguage shall not conftain a
<compound statement>.
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15.2 <handler declaration>

Function

Associate a handler with exception or completion conditions to be handled in a module or compound
statement.

Format

<handl er
DECLARE <handl er type> HANDLER FOR <condition value |ist> <handler action>

<handl er
CONT|l NUE

EXI T
UNDQ

<handl er
<SQ. procedure statenent>

<condi ti
<condi

<condi ti

<sql

declaration> ::=

type> ::=

action> ::=
on value list> ::=
tion value> [ { <comma> <condition value>}... ]

on val ue> :: =
st at e val ue>

<condi ti on nane>
SQLEXCEPTI ON

SQLVIARNI NG
NOT [FOUND

Syntax| Rules

1) Let|HD be the <handler declaration>.

2) A <¢ondition name> CN speCified in a <condition value> of HD shall be defined by some <fondition
dec]aration> with a scope that contains HD. Let C be the condition specified by the innerthost such
<condition declarations:;

3) Ifagcondition value>/specifies SQLEXCEPTION, SQLWARNING, or NOT FOUND, then neither{<sqlstate
vallle> nor <condition name> shall be specified.

4)  No pther <handler declaration> with the same scope as HD shall contain in its <condition value
listy a <condition value> that represents the same condition as a <condition value> contgined in
thel<condition value list> of HD.

5) The <condition value list> shall not contain the same <condition value> or <sqlstate value> more
than once, nor shall it contain both the <condition name> of a condition C and an <sqlstate value>
that represents the SQLSTATE value associated with C.

6) SQLEXCEPTION, SQLWARNING, and NOT FOUND correspond to SQLSTATE class codes corresponding
to categories X, W, and N, respectively, in Subclause 24.1, “SQLSTATE”, in ISO/IEC 9075-2.

7) Ifa<condition value> specifies SQLEXCEPTION, SQLWARNING, or NOT FOUND, then the <handler
declaration> is a general <handler declaration>; otherwise, the <handler declaration> is a specific
<handler declaration>.
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15.2 <handler dec

laration>

8) Ifthereis a general <handler declaration> and a specific <handler declaration> for the same <con-
dition value> in the same scope, then only the specific <handler declaration> is associated with that
<condition value>.

9) Let HA be the <handler action>.

10) HAis associated with every <condition name> specified in the <condition value list> of HD and with
every SQLSTATE value specified in every <sqlstate value> specified in the <condition value list> of

HD.

11) IfHAisassociated with a <condition name> and that <condition name> was defined for an SQLSTATE

valyerthenHA-tsalsoassociated-with-that SQESTATEvaltbe———————————————————— —

A is associated with an SQLSTATE class, then it is associated with each SQLSTATE valjie of that

12) IfH|
clas
Access
Non
Geners
1) Wh
prid
SCO

or (g

S.

Rules

e.

11 Rules

en the handler H associated with the conditions specified by HD is created, it is the md
te handler for every condition CN raised during exécution of SQL-statements that are
be of HD that has an SQLSTATE value or conditioniname that is the same as an SQLST
ondition name associated with this handler, until H is destroyed. CN has a more appr

st appro-
in the
A\TE value
ppriate

handler if, during the existence of H, another handler AH is created with a scope containinlg CN, and

ifA

valye or condition name of CN. AH replaces H as the most appropriate handler for CN unf

des

Conforimance Rules

1) Wit
dec

froyed. When AH is destroyed, H is:reinstated as the most appropriate handler for CN|

hout Feature P202, “Handler declaration”, conforming SQL language shall not contain a
aration>.

H is associated with an SQLSTATE value.pi~condition name that is the same as the SQIL

STATE
il AH is

<handler
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ndition declaration>

15.3 <condition declaration>

Function

Declare a condition name and an optional corresponding SQLSTATE value.

Format

<condi ti

on declaration> ::=

DECLARE <conditi on nane> CONDI TION [ FOR <sqgl state val ue> ]

Syntax| Rules

1)  Let|CD be the <condition declaration>.

2)  Let|CN be the <condition name>. At most one <condition declaration>shall specify a <co
name> that is equivalent to CN and has the same scope as CN.

3) <COﬁlditi0n name> is considered to be defined, within its scope, for.the SQLSTATE value sp
<sq|state value>.

Access|Rules
None.

Generdl Rules
None.

Conforimance Rules

1) Wi
<CO

88

ndition

ecified by

out Feature P203, “Condition declaration”, conforming SQL language shall not contalin a

dition declaration>.
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15.4 <SQL variable declaration>

Function

Declare o

ne or more variables.

Format
<SQ. variabl e declaration> ::=
DECLARE <SQL variable nane |list> <data type> [ <default clause> ]
<SQ. varf able nane list> ::=
<SQ. vjari able name> [ { <comma> <SQ. variable nane> }... ]
Syntax|Rules
1) Thqspecified <data type> is the declared type of each variable declared by the <SQL vari

dec

Access

Nor

Geners

1) If<

conftained in DC. Otherwise let DV be <nuill specification>. Let SV be the variable defined by

var

SET

Conforimance Rules

1) Wit
<S(

aration>.

Rules

e.

11 Rules

able declaration>. The following SQL-statement is effectively executed:

SV = bV

hout Feature P204, “SQL variable declaration”, conforming SQL language shall not co
L variable decldaration>.

laration>

hble

QL variable declaration> contains <default clause> DC, then let DV be the <default option>

the <SQL

Ntain an
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15.5 <assignment statement>

This Subclause is modified by Subclause 9.3, “<assignment statement>", in ISO/IEC 9075-10.
This Subclause is modified by Subclause 15.2, “<assignment statement>", in ISO/IEC 9075-14.

Function

Assign a value to an SQL variable, SQL parameter, host parameter, or host variable.

<assi gnnent statenent> ::=
<sinjgl eton vari abl e assi gnnent >
| <mulfiple variable assignment>
<mul tiplfe variable assignment> ::=
SET <assignnent target |ist> <equal s operator> <assi gned row>

nt target list> ::=
par en> <assignnent target> [ { <comma> <assignnent target> }... ] <right paren>

<si ngl etfon variabl e assignnent> ::=

<val jue expressi on>
| <conftextually typed source>

<contextfual ly typed source> ::=
<inplicitly typed val ue specification>
| <contextually typed row val\ie expression>

<nodi fi field referencex::=
<nodi f ed field target= <period> <field nane>

<nodi fi field target> ::=
<t arfget speci fitecati on>
| <l efft paren>Xtarget specification> <right paren>
| <nmodj fied fi-eld reference>

<mut at or| ré&fefence> :: =
<mut atled\target specification> <period> <method nanme>

<mut ated target specification> ::=
<target specification>
| <left paren> <target specification> <right paren>
| <mutator reference>

Syntax Rules

1) An<assignmentstatement> A that contains a <multiple variable assignment> is effectively replaced
by a <compound statement> CS as follows:
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2)

3)

4)

5)

6)

7)

8)

A<
spe

If th
the
targ

The
be 4

If <
targ
<as

SET

If <

ISO/IEC 9075-4:2023(E)

15.5 <assignment st

Let ATL be the <assignment target list> contained in 4, let ATN be the number of <as
target>s contained in ATL, and let AR be the <assigned row> contained in A.

ATN shall be equal to the degree of AR.

atement>

signment

Let X be an arbitrary <SQL variable name> that is not equivalent to a <target specification>

contained in 4.

Let XT be the declared type of AR.

Let AT;, 1 (one) <i<ATN, be the i-th <assignment target> contained in ATL and let FN; be the

<field name> of the j-th field cf AR

CSis:

BEG N
DECLARE X XT ;
SET X = AR ;

SET AT; = X. FN; ;

SET ATATN = X FNATN )
END

farget specification> immediately contained in a <modified-field target> or a <mutate
cification> that is a <column reference> shall be a new transition variable column ref

NOTE 16 — “New transition variable column reference” is defined in Subclause 6.6, “<identifier chain>"
9075-2.

e <assignment statement> is contained in a <triggered SQL statement> of an AFTER
h the <modified field target> or a <mutated target specification> contained in the <as
et> shall not immediately contain a <column reference>.

declared type of the <target specification> simply contained in a <mutator reference>
user-defined type.

hssignment target> immediately contains a <mutator reference>, then let TS be the <
et specification>, let FN be the <method name>, and let AS be the <assignment sourc
signment statement> isequivalent to:

TS = TS.FN ( AS )

NOTE 17 — The preceding rule is applied recursively until the <assignment target> no longer contains
reference>.

hssignment target> is a <modified field reference> FR, then:

LetFDbe the field identified by <field name> simply contained in <assignment target
simply contained in <modified field target>.

d target
Prence.

in 1SO/IEC

frigger,
Kignment

MR shall

mutated
o>, The

h <mutator

> and not

Let AS be the <assignment source>.

The Syntax Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are appli
as TARGET and AS as VALUE.

ed with F

If the <assignment target> simply contains an <embedded variable name> or a <host parameter
specification>, then <assignment source> shall not simply contain an <embedded variable name>
or a <host parameter specification>.

If the <assignment target> simply contains a <column reference>, an <SQL variable reference>, or
an <SQL parameter reference> and the <assignment source> is a <value expression>, then the

Syntax Rules of Subclause 9.2, “Store assignment”, in [SO/IEC 9075-2, are applied with <assignment
target> as TARGET and <assignment source> as VALUE.
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9)

10)

11)

Access|Rules

General Rules

1)

2)

3)

4)

92

[]If the <assignment target> simply contains an <embedded variable name> or a <host parameter
specification> and the <assignment source> is a <value expression>, then the Syntax Rules of
Subclause 9.1, “Retrieval assignment”, in ISO/IEC 9075-2, are applied with <assignment target> as
TARGET and <assignment source> as VALUE.

If <target array element specification> is specified, then:
a) <targetarray reference> contained in an <assignment target> shall not be <column reference>.

b)  The Syntax Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied with
an arbitrary site whose declared type is the declared type of the <target specification> as

TADOLT A | 3 'S IZALLLL
I71IINWU LT dITu aDOlSlllllCllL SUUICLUT ao ViiLUL.

A <fontextually typed row value expression> that is specified as a <contextually typed,squrce>
sha|l not contain a <default specification>.

None.

If <pssignment target> is a <target specification> that is@a <column reference> T, an <SQI. variable
refdrence> to an SQL variable T, or an <SQL parameterdéeference> to an SQL parameter T ¢f an SQL-
invpked routine, then:

a) | Let PTEMP be the null value.

b) | [The General Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied with
T as TARGET and <assignment sourée> as VALUE.

ollff<assignment target> is a <target specification> that is the <embedded variable namez of a host
varjable T or the <host parameter’specification> of a host parameter T, then the General Rules of
SuBclause 9.1, “Retrieval assignment”, in ISO/IEC 9075-2, are applied with T as TARGET and
<aspignment source> as VALUE:

If <@ssignment target> iSia <target specification>that is a new transition variable column tleference,
then let C be the columnidentified by the <column reference> and let R be the row that i to be
replaced by that transition variable. For each transition variable TV that is a replacement for a
subjrow of R or fora superrow of R in a table in which C is a column, the General Rules of
Subclause 9,25/Store assignment”, in ISO/IEC 9075-2, are applied with TV.C as TARGET and
<aspignment.source> as VALUE.

If <pssignment target> is a <modified field reference> FR, then let T be the <target speciffcation>
simply‘Contained in et F; be a field identified by ea ield name> si 1inedlin FR. Let
FT be the field identified by the <field name> that is simply contained in <assignment target> and
that is not simply contained in <modified field target>.

Case:

a) Ifthe value of T or of any F; is the null value, then an exception condition is raised: data
exception — null value in field reference (22024).

b)  Otherwise:
i) Let PTEMP be the null value.
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ii) [4The General Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied
with FT as TARGET and <assignment source> as VALUE.

5) If <target array element specification> is specified, then

Case:

a) Ifthevalue of <target array reference> TAR, is null, then an exception condition is raised: data
exception — null value in array target (2200E).

b)  Otherwise:

V) Case:

A)

B)

A)

B)
Q)

Conformance Rules

1) Let N be the maximum cardinality of TAR.
ii) Let M be the cardinality of the value of TAR.
iii)  LetIbe the value of the <simple value specification> immediately contained|

iv) Let EDT be the element type of TAR.

1) Iflis greater than zero and less than or equal to 4, then the value of TA
replaced by an array A with element type EDT;and'cardinality M derived 3

2) Iflis greater than M and less than or equal to N, then the value of TAR i3
by an array A with element type EDT and cardinality I derived as folloy

3)) “'Otherwise, an exception condition is raised: data exception — array elen
(2202E).

For j varying from 1 (one) to I-1 and from [+1 to M, the j-th elemd
the value of the j-th element in TAR.

[1The General Rules of Subclause 9.2, “Store assignment”, in [SO/1
2, are applied with I-th elemient of A as TARGET and <assignment|
as VALUE.

For j varying.from 1 (one) to M, the j-th element in 4 is the value
element in ‘7AR.

For jvarying from M+1 to /, the j-th element in 4 is the null value

[The General Rules of Subclause 9.2, “Store assignment”, in ISO/1
2, are applied with I-th element of A as TARGET and <assignment
as VALUE.

in TAR.

Ris
s follows:

bntin A is

EC9075-
source>

replaced

yS:

bf the j-th

EC9075-
source>

pbent error

1)  Without Feature P205, “Assignment statement”, conforming SQL language shall not contain an
<assignment statement>.

2)  Without Feature P006, “Multiple assignment”, conforming SQL language shall not contain a <multiple

variable assignment>.

3)  Without Feature T051, “Row types”, conforming SQL language shall not contain a <modified field

reference>.
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15.6

se statement>

<case statement>

Function

Provide conditional execution based on the truth value of <search condition>s or on equality of operands.

Format

<case st

atenment> :: =

<si
| <se

<sinmpl e
CASE <
<s

[
EN

<sear cheg
CASE d

[

EN
<sinmpl e
VWHEN <
TH

<sear cheg
VWHEN <
TH

<case st
ELSE <

Syntax
1) Ifa
a)

b)

| e case statenent>
rched case statenent>

case statenent> ::=

case oper and>

i npl e case statenent when cl ause>. ..
<case statenent else clause> |

D CASE

d case statenment> ::=

<case statenment else clause> |
D CASE

case statenent when clause> ::=
when operand |ist>
EN <SQL statenment |ist>

d case statenment when clause> ::=
sear ch condition>
EN <SQL staterment |ist>

at enent el se clause> ::=
SQL statenent |ist>

Rules

predicate part 2>.

sear ched case statement when cl ause>. ..

<case statement> specifies a <simple case statement>, then let SCO1 be the <case opgrand>:

SCO1 shall not generally contain a <routine invocation> whose subject routines include an
SQL-invoked-routine that is possibly non-deterministic or that possibly modifies SQL-data.

If SCO1 is'<overlaps predicate part 1>, then each <when operand> shall be <overlaps predicate
part2>. If SCO1 is <row value predicand>, then each <when operand> shall not be foverlaps

d)

94

Let IV be the number oI <simple case statement when clause>s.

For each i between 1 (one) and N, let WOL; be the <when operand list> of the i-th <simple

case statement when clause>. Let M(i) be the number of <when operand>s simply contained
in WOL;. For each j between 1 (one) and M(i), let WO; j be the j-th <when operand> simply

contained in WOL;.

For each i between 1 (one) and N, and for each j between 1 (one) and M(i),

Case:

i) If WO, is a <row value predicand>, then let SC02; ; be
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h)
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= V\q i
ii) Otherwise, let SCO2;; be WO ;.
Let SSL; be the <SQL statement list> of the i-th <simple case statement when clause>.

If <case statement else clause> is specified, then let CSEC be the <case statement else clause>;
otherwise, let CSEC be a character string of length 0 (zero).

The <simple case statement> is equivalent to a <searched case statement> in which the i-th

Laod ot 4 AN ] +£al +laa £
SUAITIITU CAdOoU SUALUITITIIU VWIITIT CIdUuosT CANRCOS UUIT TUTIIT.

Access

Non

Geners3

1)

2)

Cas

a)

b)

c)

11 Rules

WHEN ( SCOL SC®2; j ) OR
( SCOL SC2j wmiy )
THEN SSL;

The <case statement else clause> of the equivalent <searched case statement> takes|the form:

CSEC

The Conformance Rules of the Subclauses of Clause 8, “Predicates”, in ISO/IEC 9075-2, are
applied to the result of this syntactic transformation.

NOTE 18 — The specific Subclauses of Clause 8, “Predicates”, in ISO/IEC 9075-2, are determined|by the pre-
dicates that are created as a result of the syntactic traisformation.

Rules

If the <search condition> of some <searched case statement when clause> in a <case sthtement>
is True, then let SEbe the <SQL statement list> of the first (leftmost) <searched case Jtatement
when clause>-whose <search condition> is True.

If the <casestatement> simply contains a <case statement else clause>, then let SL pe the
<SQL statement list> of that <case statement else clause>.

Otherwise, an exception condition is raised: case not found for case statement (20040), and
the-execution of the <case statement> is terminated immediately.

Let N be the number of <SQL procedure statement>s simply contained in SL without an intervening
<SQL control statement>. For i ranging from 1 (one) to N:

a)
b)

c)

Let S; be the i-th such <SQL procedure statement>.

The General Rules of Subclause 9.17, “Executing an <SQL procedure statement>", in ISO/IEC
9075-2, are applied with S; as EXECUTING STATEMENT.

If the execution of S; terminates with an unhandled exception condition, then the execution
of the <case statement> is terminates with that condition.
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Conformance Rules

1)

2)

3)

96

Without Feature P206, “Case statement”, conforming SQL language shall not contain a <case state-
ment>.

Without Feature P004, “Extended CASE statement”, in conforming SQL language, both <case operand>
immediately contained in a <simple case statement>and a <when operand>immediately contained
in a <when operand list> immediately contained in a <simple case statement when clause> shall
be a <row value predicand> that is a <row value constructor predicand> that is a single <common
value expression> or <boolean predicand>.

Without Feature P008, “Comma-separated predicates in simple CASE statement”, in confprming
SQL language, <when operand list> immediately contained in a <simple case statement'wlign clause>
sha|l simply contain exactly one <when operand>.

—
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15.7 <if statement>

Function

Provide conditional execution based on the truth value of a <search condition>.

Format

<if statement> ::=
| F <sefarch condition>
<iff statenent then cl ause>
[ kif statement elseif clause>. .. ]
[ kif statement else clause> ]
END I F

<if statlenent then clause> ::=
THEN <SQL statenent |ist>

<if statlenent elseif clause> ::=
ELSElI H <search condition> THEN <SQ. statenent |ist>

<if statlenent else clause> ::=
ELSE 4SQ. statenment |ist>

Syntax|Rules

1) If ope or more <if statement elseif clause>s are>specified, then the <if statement> is equiyalent to
an ¢if statement> that does not contain ELSEIF by performing the following transformatfon
recyirsively:

| F <search condition>
<if statement then cl ause>
| SEC1
[ <if statement el sejfclause>. .. ]
[ <if statenent el §eycl ause> ]
END | F

is efjuivalent to

| F <search ‘condi tion>
<if statement then cl ause>
ELSE
| FoSCL
THEN SL1
[ <if statement elseif clause>. .. ]
[ <if statenent else clause> ]
END | F
END | F

where SC1 is the <search condition> simply contained in <if statement elseif clause> ISEC1 and SL1
is the <SQL statement list> simply contained in ISECI.

Access Rules

None.
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General Rules

1) Case:
a) Ifthe <search condition> immediately contained in the <if statement> evaluates to True, then
let SL be the <SQL statement list> immediately contained in the <if statement then clause>.
b) Otherwise, if an <if statement else clause> is specified, then let SL be the <SQL statement list>
immediately contained in the <if statement else clause>.

NOTE 19 — “Otherwise” means that the <search condition> immediately contained in the <if statement>
evaluates to Fglse or to [Inknown

2)  Let|Nbe the number of <SQL procedure statement>s simply contained in SL without an infervening
<SQL control statement>. For i ranging from 1 (one) to N:

a) | LetS;be the i-th such <SQL procedure statement>.

b) | The General Rules of Subclause 9.17, “Executing an <SQL procedure;statement>", i ISO/IEC
9075-2, are applied with S; as EXECUTING STATEMENT.

c) | Ifthe execution of S; terminates with an unhandled exceptien condition, then the execution
of the <if statement> is terminated and the condition remains active.

Conforimance Rules

1)  Without Feature P207, “If statement”, conforming SQL'language shall not contain an <if stdtement>.
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<iterate statement>

Function

Terminate the execution of an iteration of an iterated SQL-statement.

Format

<iterate statenent> ::=

| TERATE <st at enent | abel >

Syntax| Rules

1) <st

<itdrate statement> without an intervening <SQL schema statement>.

2)  Let[SSL be the <SQL statement list> simply contained in IS.
Access|Rules
None.

General Rules

1) The

Confo

1) Wi
sta

itement label> shall be the <beginning label> of some iterated SQL-statement IS that

execution of SSL is terminated.

NOTE 20 — If the iteration condition for IS is-Frue or if IS does not have an iteration condition, then the n¢g
of SSL commences immediately. If the iteration condition for IS is False, then there is no next iteration o

mance Rules

Contains

Xt iteration
SSL.

out Feature P208, “Iterate statement”, conforming SQL language shall not contain an <iterate

ement>.
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15.9 <leave statement>

Function

Continue

execution by leaving a labeled statement.

Format

<l eave statenent> ::=

LEAVE
Syntax
1)  <st3

<le:
Access
Nor
Geners3
1) For
a)
b)
2) The

<st at enent | abel >

Rules

itement label> shall be the <beginning label> of some <SQL procedure statement> S tha
ve statement> L without an intervening <SQL schema statement>.

Rules

e.

11 Rules

every <compound statement> CS that is contained in S and that contains the <leave st3

For every open standing SQL-server cutsor CR that is declared in the <local cursor dg
list> of CS, the General Rules of Subglause 15.4, “Effect of closing a cursor”, in [SO/I
2, are applied with CR as CURSOR.and SAVE as DISPOSITION.

The variables, standing SQL-server cursors, and handlers specified in the <local de
list>, the <local cursor declaration list>, and the <local handler declaration list> of
destroyed.

execution of S is terminated.

Conforimance Rules

1) Wi

statement>:

out Fedtyre P209, “Leave statement”, conforming SQL language shall not contain a <

[ contains

tement>:

claration
EC 9075-

flaration
['S are

leave

100
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<loop statement>

Function

Repeat the execution of a statement.

Format

<l oop st
[ <beg

E
Synta
1) Let

2) IfL§doesnotspecify a <beginning label>, then an implementatioen-dependent (UD002) <k

lab
<S

atenment> :: =

i nni ng | abel > <col on> ]

statenment |ist>
D LOOP [ <ending |abel > ]

Rules

S be the <loop statement>.

1> that is not equivalent to any other <statement label> contained in the outermost c
L control statement> is implicit.

eginning
bntaining

3) If <ending label> is specified, then a <beginning label* shall be specified that is equivalent to

<e
4) Thd
<bd
eve

Access

Non

Geners

1) Let
BEG

The
2,a

ding label>.

scope of the <beginning label> is LS excludingevery <SQL schema statement> contai
ginning label> shall not be equivalent to.attéther <beginning label> contained in LS e
'y <SQL schema statement> containedin“LS.

Rules

11 Rules

SSL be the <SQL-statement list> and let CCS be the <compound statement>:
N NOT ATGM C SSL END

General Rules of Subclause 9.17, “Executing an <SQL procedure statement>", in ISO/1
re@pplied with CCS as EXECUTING STATEMENT, repeatedly.

hed in LS.
kcluding

EC9075-

NOTE 21 — The occurrence of an exception condition or the execution of a <leave statement> can also cause execution
of LS to be terminated; see Subclause 6.3.3.7, “Exceptions”, in ISO/IEC 9075-1, and Subclause 15.9, “<leave statement>",
respectively. Some actions taken by a condition handler might also cause execution of LS to be terminated; see

Subclause 15.2, “<handler declaration>".

Conformance Rules

1)  Without Feature P210, “Loop statement”, conforming SQL language shall not contain a <loop
statement>.

© ISO/IEC 2023 - All rights reserved

101


https://iecnorm.com/api/?name=6a081e58da428db6a76e24a9c814bb7b

ISO/IEC 9075-4:2023(E)
15.11 <while statement>

15.11 <while statement>

Function

While a specified condition is True, repeat the execution of a statement.

Format

<whil e statenment> ::=
[ <begj nni ng | abel > <col on> ]
VWH LE <search condition> DO
<§Q statenent |ist>
END WH LE [ <endi ng | abel > ]

Syntax| Rules

1)  Let|WS be the <while statement>.

2)  If WS doesnot specify a <beginning label>, then an implementation-dependent (UD003) <beginning
lab¢l> that is not equivalent to any other <statement label> contained in the outermost cpntaining
<SQL control statement> is implicit.

3) If <ending label> is specified, then a <beginning label* shall be specified that is equivalent to
<enlding label>.

4) Thqscope of the <beginning label> is WS excluding every <SQL schema statement> contgined in
WS] <beginning label> shall not be equivalentté another <beginning label> contained in WS
excluding every <SQL schema statement> contained in WS.

Access|Rules

None.

General Rules

1) Thq <search condition> is evaluated.
2) Casg:

a) | Ifthe<search condition> evaluates to False or Unknown, then execution of WS is tefminated.

b) | ‘Let SSL be the <SQL statement list> and let CCS be the <compound statement>

BEG N NOT ATOM C SSL END

If the <search condition> evaluates to True, then the General Rules of Subclause 9.17,
“Executing an <SQL procedure statement>", in ISO/IEC 9075-2, are applied with CCS as
EXECUTING STATEMENT and the execution of WS is repeated.
NOTE 22 — The occurrence of an exception condition or the execution of a <leave statement> can also cause
execution of WS to be terminated; see Subclause 6.3.3.7, “Exceptions”, in ISO/IEC 9075-1, and Subclause 15.9,

“<leave statement>", respectively. Some actions taken by a condition handler might also cause execution of
WS to be terminated; see Subclause 15.2, “<handler declaration>".
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Conformance Rules

1)  Without Feature P211, “While statement”, conforming SQL language shall not contain a <while
statement>.
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15.12 <repeat statement>

Function

Repeat the execution of a statement until a specified condition becomes True.

Format

<repeat statenent> ::=

PEAT

statenent |ist>

IL <search condition>

D REPEAT [ <ending | abel > ]

Syntax| Rules

1)
2)

3)

4)

Let|RS be the <repeat statement>.

If Rp does not specify a <beginning label>, then an implementatien-dependent (UD004) <beginning

lab¢l> that is not equivalent to any other <statement label>contained in the outermost c
<SQL control statement> is implicit.

bntaining

If <ending label> is specified, then a <beginning labél> shall be specified that is equivalent to

<erlding label>.

Thd scope of the <beginning label> is RS excluding every <SQL schema statement> contai
<beginning label> shall not be equivalent to'another <beginning label> contained in RS ¢
evefy <SQL schema statement> contained‘in RS.

Access|Rules

None.

General Rules

1)

2)

Let[SSL be the<SQL statement list> and let CCS be the <compound statement>

BEG N NOIAFOM C SSL END

hed in RS.
&cluding

Thd Géneral Rules of Subclause 9.17, “Executing an <SQL procedure statement>", in ISO/JEC 9075-

2, ake npp]ipd with CCS as EXECUTING STATEMENT and then <search condition> is evalu

ted.

NOTE 23 — The occurrence of an exception condition or the execution of a <leave statement> can also cause execution

of RS to be terminated; see Subclause 6.3.3.7, “Exceptions”, in [SO/IEC 9075-1, and Subclause 15.9, “<leave s

tatement>",

respectively. Some actions taken by a condition handler might also cause execution of RS to be terminated; see

Subclause 15.2, “<handler declaration>".

If the <search condition> evaluates to False or Unknown, then the execution of RS is repeated; oth-

erwise, execution of RS is terminated.

Conformance Rules

1)

104

Without Feature P212, “Repeat statement”, conforming SQL language shall not contain a
statement>.

<repeat
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15.13 <for statement>

Function

Execute a statement for each row of a table.

Format

<for statenent> ::=

<for loop variable name> ::=
<identf fier>

Syntax|Rules

1)
2)

3)

4)

5)

6)

7)

[ <begj nni ng | abel > <col on> ]

<C

El

Let

[ <for loop variable name> AS ]

cursor nane> [ <cursor sensitivity>] CURSOR FOR ]
ur sor specification>

<SQ@. statement list>

D FOR [ <ending | abel > ]

CS be the <cursor specification> of the <for statement>FS.

If F§ does not specify a <beginning label>, then an implementation-dependent (UD005) <}
lab¢l> that is not equivalent to any other <statemernit label> contained in the outermost c

eginning
bntaining

<S

If <
<e

If<
tati
out

L control statement> is implicit.

nding label> is specified, then a <beginhing label> shall be specified that is equivalent to
ding label>.

cursor name> is specified, then let CN be that <cursor name>. Otherwise, let CN be an ithplemen-
bn-dependent (UD006) <cursorname> that is not equivalent to another <cursor namle> in the
brmost containing <SQL-client module definition> or <SQL-invoked routine>.

Let
<Co

QE be the <query expression> of FCS. Each column of the table specified by QF shall have a
umn name> that isnet‘equivalent to another <column name> in the table specified Qy QE. Let

V1,\V2, ..., Vnbe those(<column name>s. Let DT1, DT2, ..., DTn be the declared types of the respective

columns.

Let|BL, FLVN, and SLL be the <beginning label>, <for loop variable name>, and <SQL statement list>

of HS, respectively.

a) | LetAT END be an implementation-dependent (UV010) <SQL variable name> that i$ not
equivalent to another <SQL variable name> or an <SQL parameter name> containel in the
outermost containing <SQL-server module definition>, <SQL-invoked routine>, or <compound
statement>.

b) Let NOT_FOUND be an implementation-dependent (UD007) <condition name> that is not
equivalent to another <condition name> contained in the outermost containing <SQL-server
module definition>, <SQL-invoked routine>, or <compound statement>.

c) Let CS be the explicit or implicit <cursor sensitivity>.

Let COMMON_CODE be:

DECLARE V1 DrT1;
DECLARE V2 DT2;
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DECLARE Vn DTn;
DECLARE AT_END BOOLEAN DEFAULT FALSE;
DECLARE NOT_FOUND CONDI TI ON FOR SQLSTATE ' 02000 ;
DECLARE OPEN_ERROR CONDI TI ON;
DECLARE CN CS CURSOR FOR FCS
DECLARE EXI T HANDLER FOR OPEN_ERRCR
RESI GNAL,
BEG N NOT ATOM C
DECLARE EXI T HANDLER FOR SQLEXCEPTI ON
RESI GNAL OPEN_ERROR;
OPEN CN,

END;
BL: LOOP
BEG N NOT ATOM C
DECLARE CONTI NUE HANDLER FOR NOT_FOUND
SET AT_END = TRUE,
DECLARE CONTI NUE HANDLER FOR SQLEXCEPTI ON
BEG N NOT ATOM C
SET AT_END = TRUE,
RESI GNAL;
END;
FETCH CN I NTO V1, V2, ...,
END;
I F AT_END THEN
LEAVE BL;
END | F;
SLL
END LOOP BL;
CLOSE CN;

vn;

Casp:
If <for loop variable name> is specified| then FS is equivalent to:
FLVN. BEG N NOT ATOM C

COMMON_CODE
END FLWN;

b) | Otherwise, FS is equivalent to:
BEG N NOT ATOM C

COVMON_CODE
END

8)
a <leave statefent> that specifies FLVN.

9)
10)

SLI{shall net contain either a <commit statement> or a <rollback statement>.

SLI{shall not contain, without an intervening <SQL-invoked routine> or <SQL schema stdtement>,

SLI{shall not contain without an intervening <SQL-invoked routine> or <SQL schema stafement>

a<

Access Rules

None.

General Rules

None.

106
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Conformance Rules

1)  Without Feature P213, “For statement”, conforming SQL language shall not contain a <for statement>.

© ISO/IEC 2023 - All rights reserved 107


https://iecnorm.com/api/?name=6a081e58da428db6a76e24a9c814bb7b

ISO/IEC 9075-4:2023(E)

16 Dynamic SQL
This Clause modifies Clause 20, “Dynamic SQL”, in ISO/IEC 9075-2.

16.1 <prepare statement>

This Subdfause modiftes Subciause 207, Iprepare Statement>, im1SO0/1EC 9075-2:

Function

Prepare 3 statement for execution.

Format

No qdditional Format items.

Syntax|Rules

No @dditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Au bment GR 5)‘ by adding “The syntactic substitutions specified in Subclause 15.5, “<aspignment
stajement>", shall not berapplied until the data types of <dynamic parameter specificatiqn>s are
determined by this General Rule. ” at the end of the lead text of the Rule.

2) ‘Insert after GR.5)a)xxvii):| If DP is a <contextually typed row value expression> simply dqontained
in af <multiplevariable assignment> MVA of an <assignment statement> or if DP represents the
value of a subfield SF of the declared type of such a <contextually typed row value expregsion>,
theh let/RT be a row type in which the declared type of the i-th field is the declared type ¢f the
<targér specification>, <modified field reference>, or <mutator reference> immediately dontained

in they-th <assignment target> contained in the <assignment target list= of MVA4.
O

Case:
a) If DPis a <contextually typed row value expression> simply contained in MVA, then DT is RT.

b) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

3) ‘ Insert after GR 5)a)xxx): ‘ If DPis the <assignment target> simply contained in a <singleton variable
assignment> SVA of an <assignment statement>, then

Case:

a) Ifthe <assignment source>immediately contains a <null specification>, then DT is undefined.

108 © ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=6a081e58da428db6a76e24a9c814bb7b

b)

ISO/IEC 9075-4:2023(E)
16.1 <prepare statement>

Otherwise, DT is the declared type of the <value expression> simply contained in the
<assignment source> of SVA.

4) ‘Insert after GR S)a)xxx):‘ If DP is the <value expression> simply contained in an <assignment

source> in a <singleton variable assignment> SVA of an <assignment statement> or if DP represents
the value of a subfield SF of the declared type of such a <value expression>, then let RT be the
declared type of the <assignment target> simply contained in SVA.

Case:

a) If DPis the <value expression> simply contained in the <assignment source>, then DT is RT.

b) | Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

5) ‘Insert after GR S)a)xxx):‘ If DP is a <case operand> or <when operand> simply containegl in a
<simple case statement> CS, or if DP represents the value of a subfield SF of the declared|type of
such a <case operand> or <when operand>, then:

a) | LetSDT be the set union of the following sets of declared types:

i) The set consisting of the declared type of the <case operand>.

ii) The set consisting of the declared type of a <when operand> of CS that is a <fow value
predicand>.

iii)  The set consisting of the declared types of every <row value predicand> simply con-
tained in every <comparison predicate part 2>, <between predicate part 2>, <character
like predicate part 2>, <octet like predicate part 2>, <similar predicate part 2>, <regex
like predicate part 2>, <overlaps predicate part 2>, <distinct predicate part 2>, or
<member predicate part 2> that is simply contained in CS.

iv) The set consisting of the declared row type of a <table subquery> simply corjtained in
an <in predicate part 2>, <match predicate part 2>, or <quantified comparison predicate
part 2> simply contained.in CS.

V) The set consisting of the'declared types of the <row value expression>s simply ¢ontained
in an <in value list> simply contained in an <in predicate part 2> simply confained in
CS.

NOTE 24 — The following “part 2” predicates do not have any value expressions with declared type ihformation:
<null predicate-part 2>, <normalized predicate part 2>, <set predicate part 2>, <type predicate pprt 2>.

b) | The Syntax.Rules of Subclause 9.5, “Result of data type combinations”, in ISO/IEC 9(375-2, are
applied with SDT as DTSET; let RT be the RESTYPE returned from the application of those
SyntaxRules.

c) | CasSe:

i If DPis a <case operand> or <when operand> simply contained in CS, then 0T is RT.

ii)

Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

Conformance Rules

No additional Conformance Rules.

© ISO/IEC 2023 - All rights reserved

109


https://iecnorm.com/api/?name=6a081e58da428db6a76e24a9c814bb7b

ISO/IEC 9075-4:2023(E)
16.2 <input using clause>

16.2 <input using clause>

This Subclause modifies Subclause 20.11, “<input using clause>", in ISO/IEC 9075-2.

Function

Supply input values for an <SQL dynamic statement>.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Au pment SR 1) ‘ by adding “an <SQL variable reference> " to the list of possible <general|value
spegification>s.

Access|Rules

No additional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

No @dditional Conformance Rules;

110 © ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=6a081e58da428db6a76e24a9c814bb7b

ISO/IEC 9075-4:2023(E)
16.3 <output using clause>

16.3 <output using clause>

This Subclause modifies Subclause 20.12, “<output using clause>", in ISO/IEC 9075-2.

Function

Supply output variables for an <SQL dynamic statement>.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Au pment SR 1) ‘ by adding “<SQL variable reference>" to the list of BNF non-terminals.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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17 Embedded SQL

This Clause modifies Clause 21, “Embedded SQL”, in ISO/IEC 9075-2.

17.1 <embedded SQL host program>

This Subdiause modiftes Subclause 211, ‘Tembedded SQL o3t program>, 1M ISO/IEC 90752

Functipn

Specify ah <embedded SQL host program>.

Format
No qdditional Format items.

Syntax|Rules

1) ‘Insert after the last SR:‘ Given an <identifier> I and a‘<host identifier> HJ, it is implementation-
defined (IA001) whether I and HI are equivalent;

2) ‘Insert after the last SR:‘ An <SQL variable name> contained in an <SQL variable declaration> that
is cpntained in an <embedded SQL host program> shall not be equivalent to a <host identifier> that
is cpntained in an <embedded SQL statément> in an <embedded SQL host program>.

3) ‘ Insert after the last SR: ‘ Ifa <handlerdeclaration> is contained in an <embedded SQL host program>
with no intervening <compound-statement>, then no <condition value> contained in that{<handler
dec]aration> shall be equivalentto the <condition value> of another <handler declaratioh> imme-
diafely contained in that <embedded SQL host program>.

4) ‘Insert before SR 22)k):‘ M contains one <SQL variable declaration> for each <SQL variable declar-
atign> contained i H-Each <SQL variable declaration> of M is a copy of the corresponding <SQL
varjable declaration> of H.

5) ‘Insert before'SR 22)1):‘ M contains one <handler declaration> for each <handler declaration>
confainedsin H. Each <handler declaration> of M is a copy of the corresponding <handler deglaration>
of H.

6) ‘Inb rtafter SR23)c): I Each<embedded SQEstatement>that contaimsan<SQEt vartabtedeclaration>

has

been deleted.

Access Rules

No additional Access Rules.

General Rules

112

No additional General Rules.
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Conformance Rules

No additional Conformance Rules.
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18 Direct invocation of SQL

This Clause modifies Clause 22, “Direct invocation of SQL”, in ISO/IEC 9075-2.

18.1 <direct SQL statement>

This Sub

Functig

Specify d

Forma

No (g

Syntax

fause modiffes Subctause 221, <direct SQL 3statements , 1M ISO/IEC 90752

D11

rect execution of SQL.

¥

dditional Format items.

Rules

1) ‘Ins

ert after SR 1): ‘ The <direct SQL data statementx shall not contain an <SQL variable reference>.

Access

No

Geners3

No

Conforimance Rules

No

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

hdditionallCenformance Rules.
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19 Diagnostics management
This Clause modifies Clause 23, “Diagnostics management”, in ISO/IEC 9075-2.

19.1 <get diagnostics statement>

This Subdiause modiftes Subclause 231, ‘<get diagmnostics Statements, ImISO/TEC 90752

Function

Get excepjtion or completion condition information from the diagnostics area.

Format

<get di ajgnostics statenment> ::=
I Al alternatives froml|SQO | EC 9075-2
| GET [ <which area> ] DI AGNOSTICS <SQ. di agnostics i nfermti on>

<which area> ::=
CURRENT
| STAQKED

<conditijon information itemnnanme> ::=
'l Al alternatives from|SQO|EC 9075-2
| CONOI TI ON_I DENTI FI ER

Syntax|Rules

1) ’Insert after the last SR:| If swhich area> is not specified, then CURRENT is implicit.

2) ‘Insert into Table 38, “Data types of <condition information item name>s”| the rows of Tgble 1,

“Dafta types of <condition information item name>s".

Table 1 — Data types of <condition information item name>s

<idpntifier> Declared Type

CONDITION_IDENTIFIER variable-length character string with implementation-flefined
(1. 001 mavimum leanaoth
001 Fmaximumlen ath

Access Rules

No additional Access Rules.

General Rules

1) ‘Convert GR 1) to be: ‘Case:

a)  If <which area> specifies STACKED, then let DA be the second diagnostics area.
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2)

3)

4)

5)

b)  Otherwise, the original GR 1)‘

|Insert after GR 1):] If <which area> specifies STACKED and no condition handler is activated, then
an exception condition is raised: diagnostics exception — stacked diagnostics accessed without active
handler (02002).

‘Insert into Table 39, “SQL-statement codes”| the rows of Table 2, “SQL-statement codes”.

Table 2 — SQL-statement codes

SQL-statement Identifier Code
<aspignment statement> ASSIGNMENT 5
<cape statement> CASE 86
<compound statement> BEGIN END 12
<drpp module statement> DROP MODULE 28

<for statement> FOR 46

<if gtatement> IF 88
<itdrate statement> ITERATE 102
<legve statement> LEAVE 89
<logp statement> LOOP 90
<resignal statement> RESIGNAL 91
<repeat statement> REPEAT 95
<signal statement> SIGNAL 92
<SQL-server module definition> CREATE MODULE 51
<while statement> WHILE 97
’Insert before.GR 4)n):‘ If the value of the RETURNED_SQLSTATE corresponds to unhandfed user-
defined exception (45000), then the value of CONDITION_IDENTIFIER is the <condition npme> of
thejuser-defined exception.

’Inc ribefore GR 4)p):l HCOMMAND _EUNCTION-or BYNAMIC_EUNCTHON-identifies-a<signal

statement> or <resignal statement>, then the values of CLASS_ORIGIN, SUBCLASS_ORIGIN, CON-
STRAINT_CATALOG, CONSTRAINT_SCHEMA, CONSTRAINT_NAME, CATALOG_NAME, SCHEMA_NAME,
TABLE_NAME, COLUMN_NAME, CURSOR_NAME, MESSAGE_TEXT, MESSAGE_LENGTH, and MES-
SAGE_OCTET_LENGTH are not set as specified in ISO/IEC 9075-2, but instead are set as specified
in Subclause 19.2, “<signal statement>", and Subclause 19.3, “<resignal statement>", in this document.

Conformance Rules

1)

116

‘Insert after the last CR:‘ Without Feature P007, “Enhanced diagnostics management”, conforming
SQL language shall not contain a <which area>.
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19.2 <signal statement>

Function

Signal an exception condition.

Format

<si gnal

SI GNAY <signal value> [ <set signal information> ]

<si gnal

<set sigphal information> ::=
SET <sjignal information itemlist>

<signal jnformation itemlist> ::=
<signal information iten> [ { <comma> <signal information iten> }... ]
<signal [nformation iten> ::=
<condiftion information item name> <equal s operator> <siypl e val ue specification
Syntax| Rules
1) Casg:
a) | If <signal value> immediately contains'<condition name>, then:
i) Let CN be the <condition name> contained in the <signal statement>.
ii) The <signal statement>shall be contained in the scope of a <condition name> e
to CN. Let CNS be.the innermost such scope.
b) | Otherwise,let Cbe the' SQLSTATE value defined by <sqlstate value>and let CNbe a ze
string.
2)  <condition information item name> shall specify CLASS_ORIGIN, SUBCLASS_ORIGIN, COI

3)

<condi ti on nane>
<sql

STRAINT_CATALQOG; CONSTRAINT_SCHEMA, CONSTRAINT_NAME, CATALOG_NAME, SCHEM
TABLE_NAME; COLUMN_NAME, CURSOR_NAME, or MESSAGE_TEXT. No alternative for <
infdrmation.item name> shall be specified more than once in <set signal information>.

Thd datatype of a <condition information item name> contained in <signal information it
be fhedata type specified in Table 1, “Data types of <condition information item name>s|.

statenent> ::=

val ue> ::=

st at e val ue>

\'4

quivalent

ro-length

-
A_NAME,
rondition

bm> shall

Access Rules

None.

General Rules

1)

The first diagnostics area is emptied and the following changes are made to statement information
items in the first diagnostics area:

a)

NUMBER is set to 1 (one).
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2)

3)

4)

5)
6)

b)

c)
d)

MORE is set to 'N".
COMMAND_FUNCTION is set to 'SIGNAL'".
DYNAMIC_FUNCTION is set to a zero-length string.

Let CA be the first condition area in the first diagnostics area. The condition information item
CONDITION_IDENTIFIER in CA is set to CN.

Case:

a)

If CN is considered to be defined for an SQLSTATE value, then the condition information item

b)

c)

The
00\
0)|
con|
(ze1

The
907

Con

If<
SSI

RETURNED_SQLSTATE in CA1s set to the value for which CNis considered to be defined within

CNS.

NOTE 25 — “considered to be defined for” is defined in Subclause 15.3, “<condition declaration>.

If <sqlstate value> is specified, then the condition information item RETHRNED_SQ
in CA is set to <sqlstate value>.

Otherwise, the condition information item RETURNED_SQLSTATE in CA is set to a ze|
string.

condition information items CLASS_ORIGIN, SUBCLASS_ORIGIN, CONSTRAINT_CATA
NSTRAINT_SCHEMA, CONSTRAINT_NAME, CATALOG_NAME,;"SCHEMA_NAME, TABLE |
UMN_NAME, CURSOR_NAME, and MESSAGE_TEXT in CAare set to a zero-length strir
dition information items MESSAGE_LENGTH and MESSAGE_OCTET_LENGTH in CA ar

0).

LSTATE

ro-length

LOG,
NAME,
g. The

e setto 0

General Rules of Subclause 23.2, “Pushing and)popping the diagnostics area stack”, il ISO/IEC

5-2, are applied with PUSH as OPERATIONand the diagnostics area stack as STACK.
dition handling mode becomes in effect in the SQL-session.

set signal information> is specifiedy then let SSI be the <set signal information>. Othe
he a zero-length string. The following <resignal statement> is effectively executed witho

Synltax Rule checking:

RES

GNAL SSI

Conforimance Rules

1)

118

Wi

out Featune'P214, “Signal statement”, conforming SQL language shall not contain a <

statement>(

'wise, let
L1t further

signal
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19.3 <resignal statement>

Function

Resignal an exception condition.

Format

<resignal statenment> ::=

RESI GNAL [ <signal value> ] [ <set signal information> ]
Syntax Rules
1)  Let|RS be the <resignal statement>.
2)  If <pignal value> is specified, then
Casp:
a) | If <signal value> immediately contains <condition name>;then:
i) Let CN be the <condition name> contained in RS.
ii) The <resignal statement> shall be contained within the scope of a <conditioh name>
equivalent to CN. Let CNS be the innermost such scope.

b) | Otherwise,let Cbethe SQLSTATE value defined by <sqlstate value> and let CN be a zefro-length
string.

Access|Rules
None.

Gener3l Rules

1) If condition handlingymode is not in effect, then an exception condition is raised: resignal when
handler not active\(0K000).

2)  Thq General Rules of Subclause 23.2, “Pushing and popping the diagnostics area stack”, in ISO/IEC

9075-2, areapplied with PUSH as OPERATION and the diagnostics area stack as STACK.

3) Let[DAde the first diagnostics area, let SA be the statement area in DA, and let CA be the first pondition
aread M DA:
4)  If <signal value> is specified, then:

a)  The statement information item NUMBER in SA is incremented by 1 (one).

b) Ifthe maximum number of condition areas for diagnostics areas has been reached, then the
statement information item MORE in SA is set to 'Y' and the last condition area in DA is made
vacant.

c) Letn be the maximum number of condition areas for diagnostics areas. For i ranging from

n-1to 1 (one), copy the contents of the i-th condition area into the i+1-th condition area.

NOTE 26 — After evaluation of the preceding General Rule, the first and second condition areas i
identical contents; CA still identifies the first condition area.
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d)

The statement information item COMMAND_FUNCTION in S4 is set to 'RESIGNAL'. The state-
ment information item DYNAMIC_FUNCTION in SA4 is set to a zero-length string. The condition
information item CONDITION_IDENTIFIER in CA is set to CN.

Case:

i) If CN is considered to be defined for an SQLSTATE value, then the condition information
item RETURNED_SQLSTATE in CA is set to the SQLSTATE value for which CN is con-
sidered to be defined within CNS.

NOTE 27 — “considered to be defined” is defined in Subclause 15.3, “<condition declaration>".

5) If<
infd

a)

b)

6) Casg:

b)

1i) [T <sqlstate value> is specified, then the condition information item RETURNED_SQL-
STATE in CA is set to <sqlstate value>.

iii)  Otherwise, the condition information item RETURNED_SQLSTATE in €A/s setjto a zero-
length string.

bet signal information> is specified, then for each <signal information.item> in <set signal
rmation>:

The condition information item in CA identified by the <conditien information itemfname> is
set to the value of the <simple value specification>.

information items MESSAGE_LENGTH and MESSAGE_OCTET_LENGTH in CA are set tjo contain
the length in characters and the length in octets ofthe value of the <simple value specification>,
respectively.

If the <condition information item name> specifies MESSAGE_TEXT, then the Cond{ion

If the condition information item RETURNED_SQLSTATE in CA is not the zero-length string,
then:

i) Let S be the value of the coendition information item RETURNED_SQLSTATE in CA.

ii) If a handler H is themost appropriate handler for S, then the General Rules of
Subclause 8.6, “Handler execution”, are applied with Has MOST APPROPRIATE HANDLER.

iii)  If no handler is activated and S identifies an SQLSTATE value associated with} an
exceptionondition EC, then this is an unhandled exception condition and the¢ <SQL
procedure’statement> that resulted in execution of RS is terminated with the ¢xception
condition EC.

NOTE 28 — If S identifies an SQLSTATE value associated with a completion condition, th¢n this is an
unhandled completion condition and processing continues without altering the flow of cqntrol.

Otherwise:

l) LCt E < thC va}uc Uf thC CCI‘{ DI IER itClll ill CA.
ii) If a handler H is the most appropriate handler for E, then the General Rules of
Subclause 8.6, “Handler execution”, are applied with Has MOST APPROPRIATE HANDLER.

iii) If there is no appropriate handler for E, then this is an unhandled exception condition
and the <SQL procedure statement> that resulted in execution of RS is terminated with
the exception condition unhandled user-defined exception (45000).

Conformance Rules

1)  Without Feature P215, “Resignal statement”, conforming SQL language shall not contain a <resignal
statement>.
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20 Information Schema

This Clause modifies Clause 6, “Information Schema”, in ISO/IEC 9075-11.

20.1 Information Schema digital artifact

This Subdiause modiftes Subclause 6.1, “‘Informatton Schema digttat artifact T 1SO/IEC 907511,

‘Insert affer the 1st paragraph: ‘ These schema definition and manipulation statements are-also|available
from the [SO website as a “digital artifact”. See ht t ps: / / st andar ds. i so. or g/ i so+4 ec/[9075/ -
4/ ed- 7/len/ to download digital artifacts for this document. To download the schema definition and
manipulgtion statements, select the file named | SO | EC 9075- 4( E) _PSM scheha- defi hi -
tion.sql.

20.2 MODULE_COLUMN_USAGE view

Functipn

Identify the columns owned by a given user on which SQL-s€rver modules defined in this catalog are
dependent.

Definition

CREATE V] EW MODULE_COLUMN_USAGE AS
SELECT MCU. MODULE_CATALOG, MCU. MODULE_SCHEMA, MCU. MODULE_NANMVE,

MCU. TABLE_CATALOG, MCU. TABLE_SCHEMA, MCU. TABLE_NAME, MCU. COLUMN_NANE

FROV DEFI NI TI ON_SCHENMA. MODULELCOLUMN_USAGE AS MCU
Jg N

DEFI NI TI ON_SCHEMA. SCHEMATA AS S

ON ( ( MCU. TABLE_CATALOG, MCU. TABLE_SCHEMA ) =

( S. CATALOG NAME:. S. SCHEMA NAME ) )

WHERE ( S. SCHEMA OWKER = CURRENT_USER

R
S. SCHEMA.OMER | N
( SELECT ER ROLE_NAME
FROM ENABLED ROLES AS ER ) )

AND

MCU. "MODULE_CATALGG =
¢ ,'SELECT | SCN. CATALOG_NAME

FROM | NFORVATI ON_SCHEMA CATALOG NAME AS | SCN );

GRANT SELECT ON TABLE MODULE_COLUMN_USAGE
TO PUBLI C W TH GRANT OPTI ON,

Conformance Rules

1)  Without Feature F341, “Usage tables”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.MODULE_COLUMN_USAGE.

2)  Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.MODULE_COLUMN _USAGE.
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3)  Without Feature P003, “Information Schema views”, conforming SQL language shall not reference
the view INFORMATION_SCHEMA.MODULE_COLUMN_USAGE.
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20.3 MODULE_PRIVILEGES view

Function

Identify the privileges on SQL-server modules defined in this catalog that are available to or granted by
a given user.

Definition

CREATE \] EW MODULE_PRI VI LEGES AS
SELECT
GRANTOR, GRANTEE, MODULE_CATALOG MODULE_SCHEMA, MODULE_ NAME,
PRI VI LEGE_TYPE, |'S_GRANTABLE
FROM DEFI NI TI ON_SCHEMA. MODULE_PRI VI LEGES
WHERE ( GRANTEE I N
( ' PUBLIC, CURRENT USER )
R
GRANTEE | N
( SELECT ROLE_NAME
FROM ENABLED_ROLES )
R
GRANTOR = CURRENT_USER
R
GRANTCR | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) )
AND
MODULE_CATALOG =
( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHEMA CATALOG<NAME ) ;
GRANT SE|.ECT ON TABLE MODULE_PRI VI LEGES
TO PUBLI C W TH GRANT OPTI ON;

Conforimance Rules

1)  Without Feature F231, “Privilege tables”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.MODULE_PRIVILEGES.

2)  Without Feature PO03,/“Information Schema views”, conforming SQL language shall not feference
thef[view INFORMATION_SCHEMA.MODULE_PRIVILEGES.
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20.4 MODULE_TABLE_USAGE view

Function

Identify the tables owned by a given user on which SQL-server modules defined in this catalog are
dependent.

Definition

CREATE \| EW MODULE_TABLE_USAGE AS
SELECT MTU. MODULE_CATALOG, MTU. MODULE_SCHEMA, MTU. MODULE_NAME,
MTU. TABLE_CATALOG, MTU. TABLE _SCHEMA, MrU. TABLE_NANE
FROM DEFI NI TI ON_SCHEMA. MODULE_TABLE_USAGE AS MTU
JAN
DEFI NI TI ON_SCHEMA. SCHEMATA AS S
ON ( ( MIU. TABLE_CATALOG, MIU. TABLE_SCHEMA ) =
( S.CATALOG NAME, S. SCHEMA NAME ) )
WHERE ( S. SCHEMA OWKNER = CURRENT USER
R
S. SCHEMA_OMRER | N
( SELECT ER ROLE_NAME
FROM ENABLED ROLES AS ER ) )
AND
MTU. MODULE_CATALCG =
( SELECT | SCN. CATALOG NAVE
FROM | NFORVATI ON_SCHEMA_CATALOG NAME ASY] SCN ) ;
GRANT SE|LECT ON TABLE MODULE_TABLE USAGE
TO PUBLI C W TH GRANT OPTI ON;

Conforimance Rules

1)  Without Feature F341, “Usage tables”, conforming SQL language shall not reference the yiew
INFORMATION_SCHEMA.MODULETABLE_USAGE.

2)  Without Feature P003, “Infermation Schema views”, conforming SQL language shall not feference
thelview INFORMATION_SCHEMA.MODULE_TABLE_USAGE.
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20.5 MODULES view

Function

Identify the SQL-server modules in this catalog that are accessible to a given user.

Definition

CREATE [ EW NODULES AS
SELECT MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
DEFAULT CHARACTER SET CATALOG, DEFAULT CHARACTER SET_SCHEMA,
DEFAULT_CHARACTER_SET_NAME,
DEFAULT_SCHEMA CATALOG, DEFAULT SCHEMA NAME,
CASE
WHEN EXI STS (
SELECT *
FROM DEFI NI TI ON_SCHEMA. SCHEMATA AS S
WHERE ( MODULE_CATALOG, MODULE SCHEMA ) =
( S.CATALOG NAME, S. SCHEMA NAME )
AND
( S. SCHEMA OMNER = CURRENT USER
R
S. SCHEMA_OMNER | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
THEN MODULE_DEFI NI TI ON
ELSE NULL
END AS MODULE_DEFI NI TI ON,
MODULE_AUTHORI ZATI ON, SQL_PATH, CREATED
FROM DEFI NI TI ON_SCHEMA. MODULES
WHERE ( MODULE_CATALOG, MODULE_SCHEMA, \NODULE_NAME ) IN
( SELECT MP. MODULE_CATALOG, NP. MODULE_SCHEMA, MP. MODULE_NANE
FROM DEFI NI TI ON_SCHEMA. MOBULE_PRI VI LEGES AS MP
WHERE ( MP. GRANTEE | N
( 'PUBLIC, CURRENT USER )
R
MP. GRANTEE. N
( SELECT ROLE_NAME
FROM.ENABLED ROLES ) ) )
AND
MODULE_CATALOG *
( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

GRANT SE| ECT ON/TABLE MODULES
TO PUBLI CWTFH GRANT OPTI ON;

Conformanece Rules

1)  Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.MODULES.

2)  Without Feature P003, “Information Schema views”, conforming SQL language shall not reference
the view INFORMATION_SCHEMA.MODULES.

3)  Without Feature T011, “Timestamp in Information Schema”, conforming SQL language shall not
reference the following columns in the view INFORMATION_SCHEMA.MODULES:

a) CREATED.

© ISO/IEC 2023 - All rights reserved 125


https://iecnorm.com/api/?name=6a081e58da428db6a76e24a9c814bb7b

	Contents
	Tables
	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Concepts
	4.1 Notations and conventions
	4.1.1 Notations
	4.1.2 Use of terms

	4.2 SQL-server modules
	4.3 Tables
	4.3.1 Base tables
	4.3.1.1 Temporary tables

	4.3.2 Unique identification of tables

	4.4 SQL-schemas
	4.5 SQL-invoked routines
	4.5.1 Overview of SQL-invoked routines
	4.5.2 Execution of conventional SQL-invoked routines
	4.5.3 Routine descriptors

	4.6 SQL-paths
	4.7 Host parameters
	4.7.1 Status parameters

	4.8 Diagnostics area
	4.9 Condition handling
	4.10 Cursors
	4.10.1 General description of cursors

	4.11 SQL-statements
	4.11.1 Classes of SQL-statements
	4.11.2 SQL-statements classified by function
	4.11.2.1 SQL-schema statements
	4.11.2.2 SQL-control statements
	4.11.2.3 SQL-control declarations
	4.11.2.4 SQL-diagnostics statements

	4.11.3 SQL-statements and transaction states
	4.11.4 SQL-statement atomicity and statement execution contexts
	4.11.5 Embeddable SQL-statements
	4.11.6 Preparable and immediately executable SQL-statements
	4.11.7 Directly executable SQL-statements
	4.11.8 Iterated SQL-statements
	4.11.9 Compound statements

	4.12 Basic security model
	4.12.1 Privileges

	4.13 SQL-sessions
	4.13.1 General description of SQL-sessions


	5 Lexical elements
	5.1 <token> and <separator>
	5.2 Names and identifiers

	6 Scalar expressions
	6.1 <value specification> and <target specification>
	6.2 <identifier chain>
	6.3 <next value expression>
	6.4 <SQL variable reference>

	7 Query expressions
	7.1 <table reference>
	7.2 <query specification>

	8 Additional common rules
	8.1 Potential sources of non-determinism
	8.2 Executing an <SQL procedure statement>
	8.3 Executing a <compound statement>
	8.4 Invoking an SQL-invoked routine
	8.5 Transformation of query specifications
	8.6 Handler execution

	9 Additional common elements
	9.1 <sqlstate value>

	10 Schema definition and manipulation
	10.1 <schema definition>
	10.2 <drop schema statement>
	10.3 <table definition>
	10.4 <column definition>
	10.5 <default clause>
	10.6 <check constraint definition>
	10.7 <drop column scope clause>
	10.8 <drop column definition>
	10.9 <drop table constraint definition>
	10.10 <drop table statement>
	10.11 <view definition>
	10.12 <drop view statement>
	10.13 <drop domain statement>
	10.14 <drop character set statement>
	10.15 <drop collation statement>
	10.16 <drop transliteration statement>
	10.17 <assertion definition>
	10.18 <drop assertion statement>
	10.19 <trigger definition>
	10.20 <drop user-defined ordering statement>
	10.21 <SQL-server module definition>
	10.22 <drop module statement>
	10.23 <drop data type statement>
	10.24 <SQL-invoked routine>
	10.25 <drop routine statement>
	10.26 <drop user-defined cast statement>

	11 Access control
	11.1 <grant statement>
	11.2 <privileges>
	11.3 <revoke statement>

	12 SQL-client modules
	12.1 <externally-invoked procedure>
	12.2 <SQL procedure statement>

	13 Data manipulation
	13.1 <declare cursor>
	13.2 <open statement>
	13.3 <fetch statement>
	13.4 <close statement>
	13.5 <select statement: single row>
	13.6 <delete statement: positioned>
	13.7 <update statement: positioned>
	13.8 <temporary table declaration>

	14 Additional data manipulation rules
	14.1 Effect of opening a cursor

	15 Control statements
	15.1 <compound statement>
	15.2 <handler declaration>
	15.3 <condition declaration>
	15.4 <SQL variable declaration>
	15.5 <assignment statement>
	15.6 <case statement>
	15.7 <if statement>
	15.8 <iterate statement>
	15.9 <leave statement>
	15.10 <loop statement>
	15.11 <while statement>
	15.12 <repeat statement>
	15.13 <for statement>

	16 Dynamic SQL
	16.1 <prepare statement>
	16.2 <input using clause>
	16.3 <output using clause>

	17 Embedded SQL
	17.1 <embedded SQL host program>

	18 Direct invocation of SQL
	18.1 <direct SQL statement>

	19 Diagnostics management
	19.1 <get diagnostics statement>
	19.2 <signal statement>
	19.3 <resignal statement>

	20 Information Schema
	20.1 Information Schema digital artifact
	20.2 MODULE_COLUMN_USAGE view
	20.3 MODULE_PRIVILEGES view
	20.4 MODULE_TABLE_USAGE view
	20.5 MODULES view
	20.6 PARAMETERS view
	20.7 ROLE_MODULE_GRANTS view
	20.8 ROUTINES view
	20.9 Short name views

	21 Definition Schema
	21.1 Definition Schema digital artifact
	21.2 MODULE_COLUMN_USAGE base table
	21.3 MODULE_PRIVILEGES base table
	21.4 MODULE_TABLE_USAGE base table
	21.5 MODULES base table
	21.6 ROUTINES base table

	22 Status codes
	22.1 SQLSTATE

	23 Conformance
	23.1 Claims of conformance to SQL/PSM
	23.2 Additional conformance requirements for SQL/PSM
	23.3 Implied feature relationships of SQL/PSM

	A SQL conformance summary
	B Implementation-defined elements
	C Implementation-dependent elements
	D SQL optional feature taxonomy
	E Deprecated features
	F Incompatibilities with ISO/IEC 9075:2016
	G Defect Reports not addressed in this edition of this document
	Index
	Blank Page



