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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

Orgari7aﬁnnc governmental and non-governmental in lisdison with ISO and IEC also take nart
i 7T O O 7 7 r

work

The procedures used to develop this document and those intended for its further maintenang

descrjibed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriasieeded thr the

differfent types of document should be noted. This document was drafted in accordancewith the ed

rules

of the ISO/IEC Directives, Part 2 (see www.isolorg/directives

wwwiiec.ch/members experts/refdocs).

ISO a
use o

hd IEC draw attention to the possibility that the implementation of this document may involy

claimled patent rights in respect thereof. As of the date of publicationofthis document, ISO and IEd

not r

pceived notice of (a) patent(s) which may be required tofimplement this document. Hoy

impldmenters are cautioned that this may not represent the latest information, which may be obt

from
notb

the patent database available at www.iso.org/patents and https://patents.iec.ch. ISO and IE(
e held responsible for identifying any or all such patentrights.

Any trade name used in this document is information-given for the convenience of users and doq
constjtute an endorsement.

For dn explanation of the voluntary nature’ of standards, the meaning of ISO specific term
exprgssions related to conformity assessment, as well as information about ISO's adherence to the \
Trad¢ Organization (WTO) principles in the Technical Barriers to Trade (TBT)
wwwliso.org/iso/foreword.html. In thé'1EC, see www.iec.ch/understanding-standards.

This
Subc

This
tech

document was prepared\by Joint Technical Committee ISO/IEC JTC 1, Information techn
pmmittee SC 32, Data,management and interchange.

seventh edition «cancels and replaces the sixth edition (ISO/IEC 9075-4:2016), which has
ically revised.dt also incorporates the Technical Corrigenda ISO/IEC 9075-4:2016/Cor.1:201

ISO/IEC 9075-4:2016/Cor.2:2022.

The main changes are as follows:

n the

€ are

orial

or

e the

() patent(s). ISO and IEC take no position concerning the evidencé,validity or applicability ¢f any

have
Fever,
hined
shall

S not

E and
\Vorld
see

blogy,

been
O and

— improve the presentation and accuracy of the summaries of implementation-defined
implementation-dependent aspects of this document;

and

— introduction of several digital artifacts;

— alignment with updated ISO house style and other guidelines for creating standards.

viii
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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 parts 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;

et

et

[

[

—

It

[

Alist

Any fi

b0 /1EC 9075-9, fifth edition;

b0 /1EC 9075-10, fifth edition;

50/1EC 9075-11, fifth edition;

50 /IEC 9075-13, fifth edition;

50 /IEC 9075-14, sixth edition;

50 /IEC 9075-15, second edition;

50 /IEC 9075-16, first edition.

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

bedback or questions on this document should be directed to the user’s national standards b

dy. A
onal-

comﬂ:ete listing of these bodies can be found at wwiw.iso.org/members.html and www.iec.ch/nat|
com

ittees.

© ISO/IEC 2023 - All rights reserved

iX


https://www.iso.org/members.html
https://www.iec.ch/national-committees
https://www.iec.ch/national-committees
https://standardsiso.com/api/?name=6a081e58da428db6a76e24a9c814bb7b

ISO/IEC 9075-4:2023(E)

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

doTuImeTt, Constitute provisions of this docurent:
Clause 3, “Terms and definitions”, defines the terms and definitions used in this document.
Clause 4, “Concepts”, presents concepts used in the definition of persistent stored modules.

Clause 5, “Lexical elements”, defines a number of lexical elements used in the definition of persi
stored modules.

Clause 6, “Scalar expressions”, defines a number of scalar expressions used-in the definition ¢
persistent stored modules.

stent

Clause 7, “Query expressions”, defines the elements of the language-that produce rows and tables

of data as used in persistent stored modules.

Clause 8, “Additional common rules”, specifies the rules fof assignments that retrieve data fra
store data into SQL-data, and formation rules for set operations.

Clause 9, “Additional common elements”, defines additional common elements used in the defin
of persistent stored modules.

Clause 10, “Schema definition and manipulatign”, defines the schema definition and manipul
statements associated with the definition efpersistent stored modules.

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

Clause 13, “Data manipulatien”, defines data manipulation operations associated with persis
stored modules.

Clause 14, “Additional data manipulation rules”, defines additional rules for data manipulatign.

Clause 15, “Contrelstatements”, defines the control statements used with persistent stored mog

Clause 16, “Dymnamic SQL’, defines the facilities for executing SQL-statements dynamically in {
context of pérsistent stored modules.

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

Clause 18, “Direct invocation of SQL”, defines direct invocation of SQL language.

m or

ition

htion

ent

ules.

he

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.

© ISO/IEC 2023 - All rights re
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24)

25)

26)

27)

28)

29)

30)

Inth

begin new pages. Any resulting blank space is not signifieant.

ISO/IEC 9075-4:2023(E)

Annex A, “SQL conformance summary”, is an informative Annex. It summarizes the conformance

requirements of the SQL language.

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.

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

SOl daot L Is +lo o 4] Ja-a 3 ] okl < < 4
Uil oyL udta auu/ Ul SCIICIIIdS, Ul ULLITT ClDlJCLL 15 Pal Lly Ul VVllUlly lllllJlClllCllLa\,lUll ucycuucu\,.

Annex D, “SQL optional feature taxonomy”, is an informative Annex. It identifies the optional fea
of the SQL language specified in this document by an identifier and a short descriptivé hame.
taxonomy is used to specify conformance.

Annex E, “Deprecated features”, is an informative Annex. It lists features that the'‘responsible
Technical Committee intends not to include in a future edition of this document.

Annex F, “Incompatibilities with ISO/IEC 9075:2016”, is an informative Afinex. It lists incomp
ilities with the previous edition of this document.

Annex G, “Defect Reports not addressed in this edition of this documient”, is an informative A}
It describes the Defect Reports that were known at the time of putblication of this document.
of these problems is a problem carried forward from the previous edition of the ISO/IEC 907
series. No new problems have been created in the drafting of this edition of this document.

e text of this document, in Clause 5, “Lexical elements” ¢hrough Clause 23, “Conformance”, Subclz

fures
This

atib-

1nex.
Fach

LuSses
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INTERNATIONAL STANDARD
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Information technology — Database language SQL —

Part 4:

Per

1

This
pers

Sistent Stored Modules (SQL/PSM)
Scope

document specifies the syntax and semantics of a database language for declaring'and mainta
stent database language routines in SQL-server modules.

The glatabase language for <externally-invoked procedure>s and <SQL-invoked routine>s includes

follo}

Itals
to SQ

ving capabilities.
The specification of statements to direct the flow of control.
The assignment of the result of expressions to variables and‘parameters.

The specification of condition handlers that allow SQL-invoked routines to deal with various c
tions that arise during their execution.

The specification of statements to signal and resignal conditions.
The declaration of standing SQL-server cursors.

The declaration of local variables.

L-server modules and SQL-invoked\routines.

ning

the

bndi-

b includes the definition of the Information Schema tables that contain schema information pertajning

© 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 (inr‘hlding any ampndmpnrq) app]ipc

ISP/IEC 9075-1, Information technology — Database languages — SQL — Part 1: Framework
(SPL/Framework)

ISP/IEC 9075-2, Information technology — Database languages — SQL — Part 2: Foundation
(SQL/Foundation)

ISP/IEC 9075-11, Information technology — Database languages — SQL — Part ¥1: Informationland
Ddfinition Schemas (SQL/Schemata)

2 © 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 4dnd IEC maintain terminological databases for use in standardization at the following address¢s:

— | ISO Online browsing platform: available at ht t ps: / / www. i 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

. .
Noftations and convenftions
NIt eI oD Vet

This
4.1.
This
The 1

The ;
htt
this
I SO
file n

4.1.]
This

Tl ©O CrOTITY

Subclause modifies Subclause 4.1, “Notations and conventions”, in ISO/IEC 9075-2.
| Notations

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

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

yntax defined in this document is available from the ISO website as a“digital artifact”. See
s://standards.iso.org/iso-iec/9075/-4/ed-7/en/ to-download digital artifact
ocument. To download the syntax defined in a plain-text formatSselect the file named

|| EC_9075- 4( E) _PSM bnf . t xt . To download the syntax.defined in an XML format, selecf
amed | SO _| EC_9075- 4( E) _PSM bnf . xm .

p Use of terms

Subclause modifies Subclause 4.1.2, “Use of terms”, iddSO/IEC 9075-2.

‘Inse

It after the 2nd paragraph: ‘ An SQL-statement $1 is said to be executed as a direct result of exec

an <j

bOL control statement> S2 if S2 contains S1.

‘Inse

It after the 2nd paragraph:‘ The phrase<*The scope of a <handler declaration> contained in a

that
<han
itdo

4.2

An S
nam
mod

An <
mod
Serve
spec

YV, excluding every <SQL schema statement> contained in that Y” means that the scope of the
dler declaration> does not extendte:SQL-statements contained in such an <SQL schema statem
bs, however, extend to the <SQL schema statement> itself.

SQL-server modules

DL-server module is a persistent object defined in a schema and identified by an <SQL-server m
>, SQL-server mpdules are created with <SQL-server module definition>s and destroyed with <
1le statement>sand by <drop schema statement>s that destroy the schemas that contain ther

bQL-serverimodule definition> contains an <SQL-server module name>, an optional <SQL-ser
1le chardcter set specification>, an optional <SQL-server module schema clause>, an optional <
er module path specification>, zero or more SQL-server module declared local temporary tabl
fied\by <temporary table declaration>s, and one or more <SQL-invoked routine>s.

s for

the

Lting

’is

bnt>;

dule
drop
o

ver
SQL-
PS

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.

4.3
This
4.3.
This
4.3.]
This

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

The list of schema names contained in the <SQL-server module path specification>.
The table 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 creation timestamp, of an implementation-defined (IV115) timestamp type.

Tables

Subclause modifies Subclause 4.17, “Tables”, in 1ISO/IEC 9075-2,

1 Base tables

Subclause modifies Subclause 4.17.2, “Base tables”, imddSO/IEC 9075-2.

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

‘Inse

't after the 8th paragraph: ‘ An SQL-server module declared local temporary table is a declared

temp]
temp
defin
Ever
temy]
that

mult
table
SQL-

4.3.]
This

orary table defined in an <SQL-seryer module definition>. An SQL-server module declared lod

ition> that contains the <temporary table declaration> is executed, and it persists for that SQL-ses
y SQL-server module in every SQL-session that references an SQL-server module declared loc
orary table causes a distinct instance of that declared local temporary table (i.e., a multiset of
s visible only to that SQL-server module during that SQL-session) to be materialized. That is,

set of rows that is referenced by the <table name> of an SQL-server module declared local temp
cannot be shared’between SQL-sessions, nor between SQL-server modules that execute durir
Kession.

4 Unique identification of tables

Subtlause modifies Subclause 4.17.5, “Unique identification of tables”, in ISO/IEC 9075-2.

local
al

orary table is effectively materialized the first time any <module routine> in the <SQL-server m¢dule

sion.
]
FOWS
he

prary
|2 an

Axh-licE 1+
11T

‘Inse

TRE-LAY S &) NP, P S 1 £1 £l
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4.4

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

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.

© ISO/IEC 2023 - All rights reserved

SQL-


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

ISO/IEC 9075-4:2023(E)
4.5 SQL-invoked routines

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

defir
4.5.]

This
9075

tto>Ts catted-amr SGE-moduie-tevet routimne:
4 Execution of conventional SQL-invoked routines

Subclause modifies Subclause 4.35.3, “Execution of conventional SQL-invoked routines”,)\in ISO/IH
-2.

‘Augl

ment the 2nd paragraph‘ by adding “SQL-server module” to the list of the containing objects.

4.5.]
This

B Routine descriptors

Subclause modifies Subclause 4.35.5, “Routine descriptors”, in ISO/IEG9075-2.

‘Inse

It into the 1st paragraph, after the 18th list item:‘

4.6

This

If the SQL-invoked routine is not a schema-level routine, then the <SQL-server module name:
that includes the SQL-server module.

SQL-paths
Subclause modifies Subclause 4.36, “SQL-paths”, in ISO/IEC 9075-2.

‘Inse

It after the 3rd paragraph:‘ The definition of SQL-server modules specify an SQL-path that is

to se
<sch

4.7
This
4.7.]
This

hrch for the subject routine of a <routine invocation> whose <routine name>s do not contain
bma name> when the <routine inve¢ation> is contained in the <SQL-server module definition

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

| Status parameters

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

‘Inse

It after the)6th paragraph:‘ If the <SQL procedure statement> is a <compound statement>, the

activ
state

e condition may result from the action of some exception handler specified in the <compound
ment>.

[C

> of

the SQL-server module thatincludes the SQL-invoked routine and the <schema name> of the sclhema

sed

V=

n the

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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4.8 Diagnostics area

‘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
handhng prov1des a <handler declaration> to deflne a handler specifying 1ts type, the exception and
comple ing 2 ides
the apility to explicitly 51gna1 exception and completlon condltlons

<handler declaration>s specify the handling of exception and completion conditions. <handlerdec|ara-
tion3s are optionally specified in <compound statement>s. The scope of a <handler declaration> spe¢ified
in <gompound statement> CS is CS, excluding every <SQL schema statement> containedin CS.

A <hfndler declaration> associates one or more conditions with a handler action. The handler actipn is
an <$QL procedure statement>.

A gemeral <handler declaration> is one that is associated with the <conditipn\value>s SQLEXCEPTIQN,
SQLWARNING, or NOT FOUND. All other <handler declaration>s are specifie’<handler declaration>$.

A condition represents an error or informational state caused by execution of an <SQL procedure state-
ment>. Conditions are raised to provide information in a diagnosti¢s area about the execution of an gSQL
procgdure statement>.

A <condition declaration> is used to declare a <condition nahie>, and to optionally associate it with an
SQLYTATE value. If a <condition declaration> does not specify an SQLSTATE value, it declares a usey-
defingd exception condition. <condition name>s can be used’in <handler declaration>s, <signal statemgnt>s,
resignal statement>s.

the <compound statement> containing a-<handler declaration> is executed, a handler is cregted
e conditions associated with that <handler declaration>. A created handler is activated whenlfit is
ost appropriate handler for an exception or completion condition that has been raised by an FQL-
ent. Such a handler is an active handler.

ost appropriate handler is determined during execution of an implicit or explicit <resignal statement>
andler execution. A handlercannot be the most appropriate handler for an exception conditipn
ccurs during the execution’of that handler. An implicit <resignal statement> is executed when a
pound statement> op<handler action> completes with a condition other than successful completion

If thgre is no most appropriate handler and the condition is an exception condition, then the SQL-statement
raisipg the exception condition is terminated with that exception condition. This type of exception|con-
is called-an unhandled exception condition. Unhandled exception conditions are examined at|the

invoked procedure> or <direct SQL statement>, it is seen by the SQL-client. Even if the SQL-client resplves
ception condition, execution is not resumed in the SQL-server where the exception condition] was

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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Execute 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.

Push the diagnostics area stack.

Ifad
able

tionx”.

Ifa<

(000
therg

4.1(
This
4.10
This

Execute the handler action.
Pop the diagnostics area stack.

Implicitly LEAVE the <compound statement> for which the handler was created, with no acti
exception condition.

hndler type specifies UNDO, then, when the handler is activated, it will perform the following act
Push the diagnostics area stack.

Roll back all of the changes to SQL-data or to schemas by the execution of every SQL-stateme
contained in the SQL-statement list of the <compound statement> at the scope of the handler
cancel all <SQL procedure statement>s triggered by the execution of such statements.

Execute the handler action.
Pop the diagnostics area stack.

Cause the SQL-session to continue as it would have'done if execution of the <compound staten
for which the handler was created had completed.

handler action> completes with a completion condition: successful completion (00000), then it
fo resolve the condition, and execution‘resumes as specified in Subclause 15.2, “<handler decl

”

handler action> completes with an.exception or completion condition other than successful compl
)0), then an implicit <resignal'statement> is executed. The <resignal statement> determines wh
is another <handler declaration> that can resolve the condition.

D Cursors
Subclause modifies)Subclause 4.40, “Cursors”, in ISO/IEC 9075-2.

.1 General description of cursors

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

‘Inse

trafter the 2nd paragraph:| A cursor specified by a <declare cursor> contained in an <SQL-cli
uuuuuuu <Ol 15 1A adin [Ja) M

ent>

was
Ara-

etion
bther

bnt

mod
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LA

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

state

ment>. ” 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

state

ment>." immediately after “then an indication of an SQL-client module”.
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‘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 Subclause modifies Subclause 4.41.1, “Classes of SQL-statements”, in ISO/IEC 9075-2.

Inseft into the 5th paragraph, after the last list item:|

— | SQL-control declarations

4.11.2 SQL-statements classified by function

This Subclause modifies Subclause 4.41.2, “SQL-statements classified by function”, in ISO/IEC 9075-2.
4.11.2.1 SQL-schema statements

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

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

— | <SQL-server module definition>

— | <drop module statement>

4.11.2.2 SQL-control statements

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

‘Inse It into the 1st paragraph, after theast list item: ‘

— | <compound statement>
— | <case statement>

— | <if statement>

— | <iterate statement>

— | <leave statéement>

— | <loop.statement>

— | <while statement>

— <repeat statement>

—  <for statement>

— <assignment statement>

4.11.2.3 SQL-control declarations

The following are the SQL-control declarations:

—  <condition declaration>
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—  <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>
— | <resignal statement>
4.11.3 SQL-statements and transaction states

This Subclause modifies Subclause 4.41.4, “SQL-statements and transaction states”, in1SO/IEC 9075-2.

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

— | <for statement>

‘Inse It into the 4th paragraph, after the last list item: ‘

— | <iterate statement>

— |<leave statement>

Inseft into the 5th paragraph, after the last list item:|

— | SQL-control statements other than:

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

4.11.4 SQL-statement atomicity and statement execution contexts

an

This Subclause modifies Subclatise 4.41.5, “SQL-statement atomicity and statement execution context
ISO/IEC 9075-2.

‘Inse It into the 2nd paragpaph, after the last list item:

— | <assignment Statement>.
— | <case statement>.

— | <compound 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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4.11 SQL-statements

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/[E€9075-2:

‘Inse It into the 2nd paragraph, in the 6th list item, after the last list item:

— | <compound statement>
— | <case statement>

— | <if statement>

— | <iterate statement>

— | <leave statement>

— | <loop statement>

— | <while statement>

— | <repeat statement>

— | <for statement>

— | <assignment statement>

Inseftinto the 2nd paragraph, after the last list item: | Consequently, the following SQL-control declarations
are rfot preparable:

— [<condition declaration>

— | <handler declaration>

— | <SQL variable declaration>

4.11.7 Directly executable SQL-statements

This Subclause modifieS)Subclause 4.41.8, “Directly executable SQL-statements”, in ISO/IEC 9075-2.

‘Inse ('t into the lst.paragraph, in the 6th list item, after the last list item: ‘

— | All othex*SQL-control statements

4.1]1.8 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 Subclause modifies Subclause 4.42.2, “Privileges”, in ISO/IEC 9075-2.

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

— | SQL-server module

‘Inse It after the 17th paragraph:‘ An execute privilege descriptor may also identify the existence of a
privilege on the SQL-server module identified by the privilege descriptor.

‘Inse It after the 17th paragraph:‘ The object identification included irkan execute privilege descriptor
may plso identify the SQL-server module described by the descriptor:

‘Inse It after the 17th paragraph:‘ If the object identified by anexecute privilege descriptor is an SQL-
invoked routine R, then R shall be a schema-level routine.

NOTE 3 — “schema-level routine” is defined in Subclause 11.60, “<SQL-invoked routine>", in ISO/IEC 9075-2.

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

4.13.1 General description of SQL-sessions

This Subclause modifies Subclause 4.45.7, “General description of SQL-sessions”, in ISO/IEC 9075-2.

‘Inse It after the 4th paragraph:‘ Certain operations during an SQL-session SS are possible only when SS
is in pondition handling mode-This mode becomes in effect when execution of an SQL-statement ha
completed to the extent that all diagnostics information pertaining to that execution is recorded in|the
first fiagnostics area. Candition handling mode ceases to be in effect when execution of the next SQL-

statement begins.

7]
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5 Lexical elements

This Clause modifies Clause 5, “Lexical elements”, in ISO/IEC 9075-2.

5.1 tokens ond <se

—CUIXCTI>™ OIX

This Subclause modifies Subclause 5.2, “<token> and <separator>", in ISO/IEC 9075-2.

Furiction

Specjfy lexical units (tokens and separators) that participate in SQL language.

Format

<resgerved word> ::=
I All alternatives from|SQ |EC 9075-2

| po

| ELSEIF

| HANDLER

| |F | | TERATE

| LEAVE | LOOP

| REPEAT | RESI GNAL
| Bl GNAL

| DNTIL

| I LE

<nontreserved word> :C=s
I Al alternatives from|SQ |EC 9075-2

| [CONDI TI ON_IOENTI FI ER
| EXIT

| BTACKED

| INPOQ

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

© ISO/IEC 2023 - All rights reserved

13


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

ISO/IEC 9075-4:2023(E)
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 Subclause modifies Subclause 5.4, “Names and identifiers”, in ISO/IEC 9075-2.

Function

Specify names.

Format

<SQ.t server nodul e nane> ::=
<sthema qualified nane>

<SQ.|vari abl e nane> :: =
<i flentifier>

<conflition nanme> ::=
<i flentifier>

Syntax Rules

1) ‘Augment SR 4)a) ‘ by adding “<SQL-server module definition> " as an additional not allowed
intervening definition.

2) ’Insert before SR 4)b):‘ If the <local or schema qualified name> is contained in an <SQL-serve
module definition> without an intervening <schema definition>, then the <default schema ngme>
that is specified or implicit in the <SQL-servertimodule definition> is implicit.

—

3) ‘Augment SR 5)a)‘ by adding “Alternatively*TN shall be contained in an <SQL-server module defin-
ition> that contains a <temporary tabledeclaration> TT whose <table name> has a <qualified
identifier> equivalent to QI.” at theend of the Rule.

4) ‘Augment SR 7) ‘ by adding “Alternatively, CN shall be contained, without an intervening <SQL
schema statement>, in a <compound statement> whose <local cursor declaration list> contains a
<declare cursor> whose <cursor name> is CN. ” at the end of the Rule.

5) ’Augment SR 8)a)ii) YA) ‘ by adding “<SQL-server module definition>" as an additional not allpwed
intervening definitien for UDTN. .

6) ‘Insert after SR'8)a)ii)1)A): ‘ If UDTN is contained in an <SQL-server module definition> without an
intervening‘sschema definition>, then the implicit <schema name> of UDTN is the <schema ngme>
that is spegified or implicit in <SQL-server module definition>.

7) \Augment SR 8)a)ii)1)B)| by adding “is not contained in an <SQL-client module definition> " gs an
additional predicate for UDTN.

8) iAugment SR 6) b)l)i by adding "<SQL-server module definition> " as an additional not allowed
intervening definition for UDTN. .

9) ‘Insert after SR 8)b)i):| If UDTN is contained in an <SQL-server module definition> without an
intervening <schema definition>, then the implicit <schema name> of UDTN is the <schema name>
that is specified or implicit in <SQL-server module definition>.

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.
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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 additional Access Rules.

General Rules

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

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

3) ’Insert after the last GR:‘ A <condition name> identifies an exeception condition or a completipn
condition and optionally a corresponding SQLSTATE valuet

Conformance Rules

No additional Conformance Rules.
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Scalar expressions

This Clause modifies Clause 6, “Scalar expressions”, in ISO/IEC 9075-2.

6.1

s g . . g .
<valuie enecifications> and <tarocet snecification>
. A WAS Ul’\f‘wlll‘y“‘;lvll' CALLWA T eOAN b\f‘r Uy‘f"l -

This
Fun
Spec

SQL

For
<gen
I
<si m
<t ar

<sim

<t ar

VoK TICONCIOUTY

bubclause modifies Subclause 6.4, “<value specification> and <target specification>", in ISO/IEC9()

ction

fy one or more values, host parameters, SQL parameters, dynamic parametersyhost variables
Uariables.

mat

bral val ue specification> ::=
! Al alternatives from|SQ |EC 9075-2
<SQL vari abl e reference>

bl e val ue specification> ::=
I All alternatives fromI|SQ |EC 9075-2
KSQL vari abl e reference>

jet specification> ::=
I Al alternatives from|SQ | EC 9075-2
<SQL vari abl e reference>

bl e target specification> ::=
I All alternatives from|SQ( I EC 9075-2
KSQL variabl e reference>

jet array reference> : (=
I All alternatives from|SQO | EC 9075-2
<SQL vari abl e reference>

Syntax Rules

Acc

No additional Syntax Rules.

ess Rules

75-2.

or

No additional Access Rules.

General Rules

1)
2)
3)

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

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

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

© ISO/IEC 2023 - All rights reserved
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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 <identifier chain>

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

Function

Disambiguate a period-separated chain of identifiers.

Format

No additional Format items.

Syntax Rules

1) ‘Insert after SR 7):‘ An SQL variable Vis said to be refinable if the declaredtype of Vis a row type,
aJSON type, or a structured type.

2) ‘Augment SR 8) ‘ by adding “an SQL variable SV” to the list of possible referents of a basis.

3) ‘Insert after SR 9)a)ii) 1)C):‘ The scope of one or more <begifining label>s whose associated qlocal
declaration list> includes an SQL variable whose <SQL vasiable name> is equivalent to /7.

4) ‘Insert after SR 9)a)ii)2)B):‘ If IPST is a <beginning label>, then let SV be the SQL variable whese
<SQL variable name> is equivalent to /1. PIC; is the-basis of IC, the basis length is 1 (one), the pasis

scope is the scope of SV, and the basis referent is.SV.

5) ‘Insert after SR 9)b)iii):| If IC is contained in‘the scope of a <beginning label> whose associate¢d
<local declaration list> includes an SQL variable SV whose <SQL variable name> is equivalent|to /4,

then PICy is a candidate basis of IC, the'scope of PICy is the scope of SV, and the referent of PI{; is
SV.

6) ‘Insert after SR 9)b)iii):‘ If N =2 and PIC; is equivalent to a <beginning label> BL whose scope¢

contains IC and whose assdciated <local declaration list> includes an SQL variable SV whose £SQL
variable name> is equivalent to I, then PIC; is a candidate basis of IC, the scope of PIC, is the cope

of SV, and the referent\of PIC; is SV.

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

contains IC and whose associated <local declaration list> includes a refinable SQL variable SV whose
<SQL variable name> is equivalent to I, then PIC, is a candidate basis of IC, the scope of PIC; {s the

scope of\SV, and the referent of PIC, is SV.

8) ||Adgment NOTE 163 by adding “an <SQL variable reference> ” as an alternative for an <SQL para-
nieter reference>.

9) ’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.
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6.2 <identifier chain>

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

Con

1)

a given execution of the <compound statement> whose <local declaration list> contains the <SQL

variable declaration> that declares SV.

formance Rules

|Insert after the last CR:| Without Feature P005, “Qualified SQL variable references”, conformjng
SQL language shall not contain an SQL variable reference whose first <identifier> is the <begijning

label> of a <compound statement>.

20
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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 additional 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 contained without an intervenipg
<SQL statement list> in a <case statement>, an <if statement>, aczloop statement>, a <while Jtate-
ment>, or a <repeat statement>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance)Rules.
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6.4 <SQL variable reference>

6.4

<SQL variable reference>

Function

Reference an SQL variable.

Format

<SQL
<b

asi c identifier chain>

Syntax Rules

1)

Acc

Gen

Con

ess Rules

None.

eral Rules

None.

formance Rules

None.

vari abl e reference> ::

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

22
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7 Query expressions

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

7 1 ztahle reference>
. <tdbie-Frererence-

This Subclause modifies Subclause 7.6, “<table reference>", in ISO/IEC 9075-2.

Furiction

Reference a table.

Format

No additional Format items.

Syntax Rules

1) ‘Augment SR 9)d)iii)‘ by adding “<SQL variable reference>" to the list of BNF non-terminals.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules,

Conformance Rules

No additionalConformance Rules.
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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 additional Format items.

Syntax Rules

1) ‘ Insert after SR 10)f)i): ‘ If ICis contained in the scope of a <beginning labelswhose associated qlocal
declaration list> includes an SQL variable SV whose <SQL variable name> is equivalent to /1, then

PICq 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 scope contains

IC and whose associated <local declaration list> includes.an SQL variable SV whose <SQL varjable
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) ’Insert after SR 10)f)i): ‘ If N> 2 and PICy is equivalent to a <beginning label> BL whose scope contains

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

of SV, 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 an <a
clause> and the <value expression> of that <derived column> is a single SQL variable referenge,
then the <column name> of the-i-th column of the result is the <SQL variable name> of the SQL
variable designated by the-SQL variable reference.

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

Access Rules

No additional Access Rules.

General Rules

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 conrcec of non-determinicm
. —otte it Souices- o nRon-aetemH SHY

This Subclause modifies Subclause 9.16, “Potential sources of non-determinism”, in ISO/IEC 9075-2:

Furiction

Define the potential sources of non-determinism.

Syntax Rules

1) ‘Insert after SR 1)as):‘ A <compound statement> that contains atr.<SQL variable declaration>| that
specifies a <default option> that contains CURRENT_USER, GURRENT_ROLE, SESSION_USER,[SYS-
TEM_USER, CURRENT_CATALOG, CURRENT_SCHEMA, or, CURRENT_PATH.

2) ’Insert after SR 1)as):‘ A <compound statement> that ¢entains an <SQL variable declaration> that
specifies a <domain name> and the domain descriptor’identified by the <domain name> has p
default value that contains a <datetime value function>, CURRENT_USER, CURRENT_ROLE, SES-
SION_USER, SYSTEM_USER, CURRENT_CATALQG; CURRENT_SCHEMA, or CURRENT_PATH.

Access Rules

None.

General Rules

None.

Conformance Rules

None.
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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>.

Synltax Rules

Acc

Gen

=z

1

2)
3)

4)

Con

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

OTE 5 — The General Rules of this Subclause as defined in GR 2) of Subclau$e 9.17, “Executing an <SQL procedure|
hent>", in ISO/IEC 9075-2 are not always terminated when an exception eondition is raised.

‘Augment GR7) ‘ by adding “<compound statement> " asian additional restriction for what S sH
not be.

‘Insert before GR 23):‘ Condition handling modébecomes in effect in the SQL-session.

’Insert before GR 23):‘ If S did not execute suecessfully, then:

a) Let SST be the value of the SQLSTATE associated with the unsuccessful execution of S.

b) Ifahandler MAH is the mostappropriate handler for SS7, then the General Rules of
Subclause 8.6, “Handler exedution”, are applied with MAH as MOST APPROPRIATE HANIL

c) Ifno handler is activated and SST identifies an SQLSTATE value associated with an exce
condition EC, thenthis'is an unhandled exception condition and the <SQL procedure staten
that resulted in-execution of S is terminated with the exception condition EC.

NOTE 6 — The Géneral Rules of Subclause 15.2, “<handler declaration>", determine which handler will be in
for the current.cendition.

|Insert afterGR'25):| Condition handling mode ceases to be in effect in the SQL-session.

formance Rules

state-

ould

LER.

btion
ent>

yoked

Neo'additional Conformance Rules.

26
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8.3 Executing a <compound statement>

Function

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

Subclause Signature

“Exgcuting a <conpound st at ement >” [General Rules] (
Pqdraneter: “COVPOUND STATEMENT”
)

(OMPOUND STATEMENT — a <compound statement> to be executed.

Syntax Rules

None.

Access Rules

None.

General Rules

1) |Let CSbethe COMPOUND STATEMENT in ansapplication of the General Rules of this Subclausg.

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

3) |If CS specifies ATOMIC, then a new savepoint level is established.

4) [The SQL variables, standing'SQL-server cursors, and handlers specified in the <local declaratjon
list>, <local cursor declaration list>, and the <local handler declaration list> of CS are created|in an
implementation-dependent (US009) order.

5) [Let N be the number of <SQL procedure statement>s contained in the <SQL statement list> that is
immediately eontained in CS without an intervening <SQL control statement>. For i ranging from
1 (one) to \:

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

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

c) Ifthe 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).
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6)

7)

8)

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.

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.

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)

10)

Con

The <condition name> of every <condition declaration> contained in <local declaration list>‘c¢ases
to be considered to be defined.

Evaluation of the General Rules is terminated and control is returned to the invoking’Subclaufse.

formance

None.

28
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8.4 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.

Synltax Rules

1) ‘Convert SR 6) to be: ‘Case:

a) IfRIis contained in an <SQL-server module definition> M,
Case:

a) IfRlis contained in an <SQL schema statement>, then the applicable privileges for the
<authorization identifier> that owns the containing schemainclude EXECUTE on V.

b)  Otherwise, the current privileges include EXECUTE on M.
the original SR 6)‘
2) ’Convert SR 7)c) to be: ‘Case:

b)  Otherwise,

a) IfRIis contained in an <SQL-server module definition>, then let DP be the SQL-path of fhat
<SQL-server module definition>.

the original SR 7)c)‘

b)  Otherwise,

3) ’Augment SR 9)h)iii)5)‘ by adding “<SQL variable reference>" to the list of BNF non-terminals.

Access Rules

No additional Access Rules.

General Rules

NOTE 8 — The General-Rules of this Subclause as defined in GR 2) of Subclause 9.18, “Invoking an SQL-invoked routline”,
in ISO/IEC 9075-24@ré not always terminated when an exception condition is raised.

1) ’Insert afterGR 6)f)i)4): ‘ The identities of declared local temporary tables that are defined in SQL-
server module definition>s.

2) ‘Insert after GR 9)a):‘ If Ris included in an SQL-server module S, then the method and time o
binding of P to S is implementation-defined (IW001).

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.

Synltax Rules

1

Acc

Gen

Con

‘Insert after SR 16)b):‘ If DCOLy, is a single SQL variable reference, then COLN}, is the <SQL varfiable
name> of the SQL variable designated by the SQL variable reference.

ess Rules

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

No additional Conformance Rules.

30
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Handler execution

Function

Execute the most appropriate handler for an exception condition.

Subclause Signature

“Handl er executi on” [General Rules] (
Paraneter: “MOST APPROPRI ATE HANDLER’
)
MOST APPROPRIATE HANDLER — a condition handler that is the most appropriate handler fofr a
farticular condition.
Syntax Rules
None.
Accpess Rules
None.
General Rules
1) |Let MAH be the MOST APPROPRIATE HANDLER in an application of the General Rules of this Jub-
clause.
2) | Except where explicitly specified, the General Rules of this Subclause are not terminated if an
exception condition is raised.
3) |Let HD be the <handler déclaration> 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 the.shandler action> simply contained in MAH. If HA is not a <compound statemen{t>,
then HA is'effectively replaced by:
BEG.N_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)

10)

32

If HT specifies CONTINUE, then:

W

area

area
stics

lers.

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:
1) It there 1s an unhandled condition other than successful completion (00000) at th
completion of HA, then:

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

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

RESI GNAL
ii) Otherwise:

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

2)  MAH is effectively added back to thelist of potential most appropriate hang

3)  HA completes with completion‘condition successful completion (00000) and

SQL-session continues as it would have done if execution of the innermost
executing statement thatraised the condition had completed.

If HT specifies EXIT, then:

a)

b)

c)

d)

The General Rules of Subclause'23.2, “Pushing and popping the diagnostics area stack”,
ISO/IEC9075-2, are applied with PUSH as OPERATION and the diagnostics area stack as S’

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

For every open standing SQL-server cursor CR declared in the <local cursor declaration
of CS, the General Rules of Subclause 15.4, “Effect of closing a cursor”, in ISO/IEC 9075-
applied with CR as CURSOR and SAVE as DISPOSITION.

Cases

i)

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

1

the

in
[ACK.

vith

list>
P, are

W

The General Rules of Subclause 23 2 “Pushing and nonning the diagnostic
T O r-rr (=] (=]

area

J

2)

stack”, in ISO/IEC 9075-2, are applied with PUSH as OPERATION and the dia-

gnostics area stack as STACK.
The following <resignal statement> is effectively executed:

RESI GNAL

Otherwise:
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1)

2)
3)

ISO/IEC 9075-4:2023(E)

8.6 Handler exec

ution

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.

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

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 UNDOQ, then:

e) Case:

i)

12) |Ewvaluation of the General Rules is terminated and control is returned to the invoking Subclau

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

If there is an unhandled condition other<thian successful completion (00000) at th
completion of HA, then:

in

b)  All changes made to SQL-data or schemas by the execution of SQL-statements.contained in
the <SQL statement list> of CS and all <SQL procedure statement>s triggeréd by the exec
of such statements are canceled.

Ition

c) For every open standing SQL-server cursor CR declared in the <loeal eursor 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.

d) The General Rules of Subclause 8.3, “Executing a <compouiid statement>", are applied yith
HA as COMPOUND STATEMENT.

W

1)  The General Rules of Subclause 23.2, “Pushing and popping the diagnosticqarea
stack”, in ISO/IEC 9075-2,4dre applied with PUSH as OPERATION and the dip-
gnostics area stack asSTACK.

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

RESI GNAL

Otherwise:

1) The.General Rules of Subclause 23.2, “Pushing and popping the diagnosticgarea
staek”, in ISO/IEC 9075-2, are applied with POP as OPERATION and the diagngstics
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 comple

ed.

Conformance Rules

None.
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9

Additional common elements

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

9.1

Fun

Spec

For

<sql

SQ

Syntax Rules

1)
2)

3)

4)

5)
6)

ction

fy an SQLSTATE value.

mat

state value> @@=
| STATE [ VALUE ] <character string literal >

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

The implicit or explicit character set of L shall be the implementation-defined (IC019) charag
set in which SQLSTATE parameter values are returned.

Let V be the character string that is the valueof

TRIM (BOTH' ' FROM L )

V shall comprise either:

a)  Five characters of which the first two have the form of a standard-defined class code an|
last three have the form of a standard-defined subclass code.

b)  Five characters.of'which the first two have the form of a standard-defined class code an
last three haye'the form of an implementation-defined (IC017) subclass code.

c)  Five characters of which the first two have the form of an implementation-defined (ICO
class ecode’and the last three have the form of either a standard-defined subclass code o
implementation-defined (IC017) subclass code.

V shallnot be the SQLSTATE value for the condition successful completion (00000).
The SQLSTATE value defined by the <sqlstate value> is V.

ter

d the

d the

16)
" an

Access Rules

None.

General Rules

34
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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 ccchema definifion>
L] at A A CA

This Subclause modifies Subclause 11.1, “<schema definition>", in ISO/IEC 9075-2.

Furiction

Define a schema.

Format

<schfma element> ::=
I All alternatives from|SQ |EC 9075-2
| gSQL-server nodul e definition>

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Riules

No additional 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 additional Format items.

Syntax Rules

1) ‘Insert after the last SR:| If RESTRICT is specified, then S shall not include@ny SQL-server modules.

Access Rules

No additional 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 nafie> of M.
b)  For every M, the following <drop:«hodule statement> is effectively executed:

DROP MODULE MN CASCADE

2) ‘Convert GR 11)a) to be: ‘Case:

a) IfRisincluded in an.SQL-server module M, then let MN be the <SQL-server module namge> of
M. The following «drop module statement> is effectively executed without further Accefs
Rule checking;

DROP MODWLE MN CASCADE

b)  Othetwise, |the original GR 11)a)‘

3) ‘Insert after GR 11)a):‘ For each SQL-server module SSM whose module descriptor includes the
<sché€ma name> of S:

) 1ot AN o+ [
=y CCTTIvitv oCTtriC—<3

Ol _¢
IE—SC

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>

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.

For

mat

No additional Format items.

Syntax Rules

1)

Acc

Gen

Con

ess Rules

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

No additional Conformance Rules.

‘Augment SR 4) ‘ by adding “<SQL variable reference>" to the list of BNEx{on-terminals.

38
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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 additional Format items.

Syntax Rules

1) ‘Augment SR1) ‘ by adding “<SQL variable reference>" to the list of BNEx{on-terminals.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional 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 additional Format items.

Syntax Rules

1) ‘Augment SR1) ‘ by adding “that defined by the <data type> specified in thelcontaining <SQL varjiable
declaration> " as an additional datatype in the list of datatypes.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional 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 additional Format items.

Syntax Rules

1) ‘Augment SR1) ‘ by adding “<SQL variable reference>" to the list of BNEx{on-terminals.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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<drop column scope clause>

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.

For

Syntax Rules

1)

Acc

Gen

1)

2)

3)

Con

mat

No additional Format items.

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

ess Rules

No additional Access Rules.

eral Rules

of the Rule.

routine body> that contains an impactéd'dereference operation and R is included in an SQL-s
module M, let MN be the <SQL-server,module name> of M. The following <drop module staten
is effectively executed without farther Access Rule checking:

DROP MODULE MN CASCADE

‘ Insert after GR 4): ‘ Let SSM be, in turn, every SQL-server module whose module descriptor inc}

lowing <drop module statement> is effectively executed without further Access Rule checkin

DROP MODULE~ MY CASCADE

formrance Rules

‘Augment GR 1)‘ by adding “R is not included in’an SQL-server module ” as an additional pred

\Insert after GR 1):‘ For every SQL-invokedroutine R whose routine descriptor includes an <

icate

QL
brver
ent>

udes

an impacted dereference operation, and let MN be the <SQL-server module name> of SSM. Thg fol-

b
5.

Noadditional Conformance Rules.

42
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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 additional 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.

Conformance Rules

No additional 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 additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) ‘Convert GR 2)a) to be: ‘Case:

a) IfRisincluded in an SQL-server module' M, then let MN be the <SQL-server module namje> of
M. The following <drop module statement> is effectively executed without further Accefs
Rule checking:

DROP MODULE MN CASCADE

b)  Otherwise, |the originalhGR Z)a)‘

Conformance Rules

No additional Cénformance 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 additional Format items.

Syntax Rules

1) ‘Insert after SR 7): ‘ If RESTRICT is specified, then T shall not be referencedin the module descrjiptor
of any SQL-server module.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional 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.

For

mat

No additional Format items.

Syntax Rules
1) ‘Augment SR 2) ‘ by adding “<SQL variable reference>" to the list of BNEx{on-terminals.
2) ‘Insert after SR 23)t)ix)5):‘ The module descriptor of any SQL-servermodule.
Accpess Rules
No additional Access Rules.
General Rules
No additional General Rules.
Conformance Rules
No additional 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 additional Format items.

Syntax Rules

1) ‘Insert after SR 5): ‘ If RESTRICT is specified, then V' shall not be referencedin the module descrjiptor
of any SQL-server module.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional 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.

For

mat

No additional Format items.

Syntax Rules

1)

Acc

Gen

Con

of any SQL-server module.

ess Rules

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

No additional Conformance Rules.

‘ Insert after SR 2): ‘ If RESTRICT is specified, then D shall not be referencediin the module descrjiptor

48
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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 additional Format items.

Syntax Rules

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

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional 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.

For

mat

No additional Format items.

Syntax Rules

1)

Acc

Gen

Con

of any SQL-server module.

ess Rules

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

No additional Conformance Rules.

‘ Insert after SR 4): ‘ If RESTRICT is specified, then C shall not be referenced(in the module descrjiptor

50
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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 additional Format items.

Syntax Rules

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

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.17 <assertion definition>

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

Function

Specify an integrity constraint.

Format

No additional Format items.

Syntax Rules

1) ‘Augment SR 5) ‘ by adding “<SQL variable name>" to the list of BNF non*terminals.
2) ||Insert after SR 5):|

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

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance-Rules.
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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 additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) ‘Convert SR 2)b) to be: ‘Case:

a) IfRisincluded in an SQL-server module' M, then let MN be the <SQL-server module namje> of
M. The following <drop module statement> is effectively executed without further Accefs
Rule checking:

DROP MODULE MN CASCADE

b)  Otherwise,

the original\SR Z)b)‘

Conformance Rules

No additional Cénformance 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.

For

mat

No additional Format items.

Syntax Rules

1)

2)

Acc

1)

2)

Gen

Con

triggered SQL statement>.

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

CS, then CS shall specify ATOMIC.

ess Rules

" as a restriction for NTVN.

variable name> NTVN as an <assignment target> of an <assignment statement>, then the appli
privileges for A shall include UPDATE on T.

eral Rules

No additional General Rules.

formance Rules

No additional Conformance Rules.

‘Insert after the last SR:‘ If <SQL procedure statement> simply contains a <compound statem|

Augment AR 3) ‘ by adding “that NTVN is notan <assignment target> of an <assignment staten

\Insert after AR 3): ‘ If the <triggered action> TA of a <trigger definition> contains a <new trans

‘Insert after the last SR:| <triggered SQL statement> shall not immediatélj»contain a <compoyind

ent>

ent>

ition
rable
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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 user-defined ordering method.

Format

No additional Format items.

Syntax Rules

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

Access Rules

No additional Access Rules.

General Rules

1) ‘Convert GR 1)a) to be: ‘Case:

a) IfRisincluded in an SQL-server module M with no intervening <schema definition>, th¢n let
MN be the <SQL-server module name> of M. The following <drop module statement> is
effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE

b)  Otherwise,

the original GR 1)3)‘

2) ‘Insert after GR 6): ‘ LetSSM be, in turn, each SQL-server module whose module descriptor conftains
an operand of an equality operation, a grouping operation, or an ordering operation whose dec|ared
type is some user-defined type T1 whose comparison type is UDT and let MN be the <SQL-sefver

module name> 6f,SSM. The following <drop module statement> is effectively executed withoyit
further Access.Rule checking:

DROP MOBUWIKE MN CASCADE

Conformance Rules

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

Function

Define an SQL-server module.

For

<SQL

CREATE MODULE <SQL.-server nodul e nane>

<SQ@L
NA|

<SQL

SCHEMA <default schema nane>

<def
<s

<SQL
<p

<SQL
<S

Synitax Rules

1)

2)

3)

mat

server nodule definition> ::=

[ <SQL-server nodul e character set specification> ]
[ <SQ.-server nodul e schema cl ause> ]
[ <SQL-server nodul e path specification> ]

[ <tenmporary table declaration>... ]
<SQL-server nodul e contents>. ..
END MODULE

server nodul e character set specification> ::=
VES ARE <character set specification>

server nodul e schenma cl ause> :: =

hul t schema nanme> :: =
Chema nane>

server nodule path specification> ::=
bt h speci fication>

server nodul e contents> ::=
L-i nvoked routine> <seni col on>

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

name> shall be equivalent to the specified or implicit <schema name> of SD.

The schema identified by the explicit or implicit <schema name> of the <SQL-server module nj
shall not includé-amodule descriptor whose <SQL-server module name> is equivalent to the <
server modwename> of the containing <SQL-server module definition>.

The SQLsinvoked routine specified by <SQL-invoked routine> shall not be a schema-level rou

NOTE 13 — “Schema-level routine” is defined in Subclause 11.60, “<SQL-invoked routine>", in ISO/IEC 9075

4)

5)

6)

56

PIrver

module name> of the <SQL-server module definition> contains a <schema name>, then that <schema

\me>
SQL-

fine.
2.

If<SQL-server module path specification> is not specified, then an <SQL-server module path

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 na

spe-
the

me

list> of the <SQL-server module path specification> shall be equivalent to the <catalog name> of

the 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
as the SQL-path of the SQL-server module. The SQL-path is used to effectively qualify unquali
<routine name>s that are immediately contained in <routine invocation>s that are contained
the <SQL-server module definition>.
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7)

8)

ISO/IEC 9075-4:2023(E)
10.21 <SQL-server module definition>

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.

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)

Acc

1)

Gen

1)
2)

3)

TL. Liais 4 Lot CNOIL daal L. 'y i 1L A3 radl L. . 4 3 ,h' h
I'TICT CAPIILIL Ul lllll}ll\,ll, Y LToTI VO IITuuulT Lildiatitl 5T DlJCLlll\,ClLlUll IS LIIT CIIAIdUCLUT STLUIITV IC

the SQL-server module is represented. If the SQL-server module is actually represented in adifferent
character set, then the effects are implementation-dependent (UA030).

ess Rules

If an <SQL-server module definition> is contained in an <SQL-client module definition> with [no
intervening <schema definition>, then the enabled authorization identifiers’shall include the
<authorization identifier> that owns the schema identified by the implicit or explicit <schem
name> of the <SQL-server module name>.

-

eral Rules

An <SQL-server module definition> defines an SQL-server module.

A privilege descriptor is created that defines the EXECUTE privilege on the SQL-server module to
the <authorization identifier> that owns the schema identified by the explicit or implicit <schema
name> of the <SQL-server module name>. The\grantor for the privilege descriptor is set to thie
special grantor value "_SYSTEM". This privilege is grantable if and only if all of the privileges
necessary for the <authorization identifier> to successfully execute the <SQL procedure statenjent>
contained in the <routine body> of every <SQL-invoked routine> contained in the <SQL-server
module definition> are grantable.

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

An SQL-server module déscriptor is created that describes the SQL-server module being defiped.
The SQL-server module.descriptor includes:

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

b)  Thedescriptor of the character set specified by the <SQL-server module character set spéecific-
ation>:

c) Thedefault schema name specified by the <SQL-server module schema clause>.

d)A ‘The SQL-server module authorization identifier that corresponds to the authorization identifier

that owns the schema identified by the explicit or implicit <schema name> of the <SQL-s¢rver

module name>.
e)  The list of schema names contained in the <SQL-server module path specification>.
f)  The descriptor of every local temporary table declared in the SQL-server module.
g)  The descriptor of every SQL-invoked routine contained in the SQL-server module.
h)  The text of the <SQL-server module definition>.
i)  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.

VIN.

ruted
g:

Format
<drop nodul e statenment> ::=
DRPDP MODULE <SQ@.- server nodul e name> <drop behavi or >

Syntax Rules

1) |Let MN be the <SQL-server module name> and let M be the SQL-server module identified by

2) | M shall be an SQL-server module.

3) |IfRESTRICT is specified, then the descriptor of M shall not include the’descriptor of an SQL-invioked
routine that is included in the subject routines of a <routine invo¢ation> that is contained in any of
the following:

a) The <SQL routine body> of a routine descriptor notincluded in the module descriptor qf M.

b)  The <parameter default> of an SQL parameter@fa routine descriptor not included in the
module descriptor of M.

c) The <query expression> of a view descriptor.

d) The <search condition> of a constraint descriptor.

e) Any trigger descriptor.

f)  The module descriptor of an,;SQL-server module other than M.

Access Rules

1) |[The enabled authorization identifiers shall include the <authorization identifier> that owns the
schema identified\by the <schema name> of M.

General Rules

1) |LetAbethe currentauthorization identifier. The following <revoke statement> is effectively exe
with a current authorization identifier of "_SYSTEM" and without further Access Rule checkiy
REVOKE EXECUTE ON MODULE WN FROM A
CASCADE

2)  The descriptor of M is destroyed.

Conformance Rules

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.

For

mat

No additional 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-servermodule.
Accpess Rules
No additional Access Rules.
General Rules
No additional General Rules.
Conformance Rules
No additional 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.

For
<SQL
I

<nmod

<nod

<nmod

Synitax Rules

1)

2)

3)

mat

i nvoked routine> ::=
I All alternatives from|SQO|EC 9075-2
<nodul e routine>

il e routine> ::=
<Knodul e procedure>
<nmodul e function>

il e procedure> :: =
DECLARE | <SQ.-i nvoked procedure>

il e function> ::=
DECLARE | <SQ.-i nvoked function>

‘Convert SR 9)h) to be: ‘Case:

a) Ifan<SQL-invoked routine> is contained in an <SQL-server module definition>, and <lang
clause> is not specified, then a <lahguage clause> that is equivalent to the <language cl3
of the <SQL-server module definition> is implicit.

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

b)  Otherwise,

a <schema name>'SN, then SN shall be equivalent to the specified or implicit <schema nz
of the containing <SQL-server module definition>. Let S be the SQL-schema identified b

the original SR 9)q) ‘

b)  Otherwise)

\Insert after SR 23)h):‘ An <SQL routine body> contained in a schema-level routine shall not
immediately contain an <SQL procedure statement> that simply contains a <table reference>
identifies an SQL-server module declared local temporary table.

uage
use>

a) If<SQL-invoked rQutine> is contained in an <SQL-server module definition> and if RN contains

ime>
y SN.

that

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 additional 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.

Conformance Rules

No additional 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.

For

Syntax Rules

1)

Acc

Gen

Con

mat

No additional Format items.

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

ess Rules

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

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

11 1 zogrant <statements
. <gHahHtS5tdte e nt-

This Subclause modifies Subclause 12.1, “<grant statement>", in ISO/IEC 9075-2.

Furiction

Define privileges and role authorizations.

Format

No additional Format items.

Syntax Rules

No additional 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 oyned
by G, if the applicable pfivileges for G contain all of the privileges necessary to successfully ex¢cute
every <SQL procedure\statement> contained in the <routine body> of every SQL-invoked rouftine
contained in M1, and those privileges are grantable, then for every privilege descriptor with dn
<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 identifier of
"_SYSTEM{sand without further Access Rule checking:

GRANTSEXECUTE ON ML TO
G W TH GRANT OPTI ON.

NOTE 15 — The privileges necessary include the EXECUTE privilege on every subject routine of every <routipe
mmvocation> contained 1n those <5QL procedure statement>s.

Conformance Rules

No additional Conformance Rules.
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<privileges>

11.2 <privileges>

This

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

Function

Spec

For
<obj

Syntax Rules

1)

Acc

Gen

Con

1)

ify privileges.

mat

bct nane> =
I Al alternatives fromI|SQ |EC 9075-2
MODULE <SQ.- server nodul e name>

‘Insert after SR 4)d):‘ If the object identified by ON is an SQL-server-madule, then AC shall sp¢
EXECUTE.

ess Rules

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

‘Insert after the last CR:‘ Without Feature P001, “Stored modules”, conforming SQL language
not contain an <object name> that contains MODULE.

bCify

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 privileges and role authorizations.

For

Syntax Rules

Acc

Gen

1)

2)

3)

4)

mat

No additional Format items.

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

‘Insert after GR 11)d):‘ EXECUTE privilege on every SQL-server module that includes one or fnore

SQL-invoked routines that are among the subject routines of a <routine invocation>, <method
invocation>, <static method invocation>, ot~<method reference> that is contained in REPO.

‘Insert after GR 12)e)i)23): ‘ EXECUTE privilege on every SQL-server module that includes onje or
more SQL-invoked routines that are@mong the subject routines of a <routine invocation>, <mgthod
invocation>, <static method invgcation>, or <method reference> that is contained in the <triggered

SQL statement> of TR.

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

more SQL-invoked routines that are among the subject routines of a <routine invocation>, <mgthod

invocation>, <static method invocation>, or <method reference> that is contained in the <SQL
routine body> of RD/or in the <parameter default> of an SQL parameter of RD.

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

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

in A1 ngllonger having in its applicable privileges any of the following:

a) « \EXECUTE privilege on every schema-level routine that is among the subject routines ofja

<routine invocation>, <method invocation>, <static method invocation>, or <method refergnce>

tirat s comtaimed i thre <SQEToutime body>of amr SQt=imvoked Toutime inctuded T SSH:

b) 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.

c)  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)

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.

g)

h)

1

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

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

SELECT privilege on at least one column identified by a <column referen'cé> contained |n a
<search condition> contained in a <delete statement: searched>, an supdate statement
searched>, or a <merge statement> contained in the <SQL routinedody> of an SQL-invgked
routine with an SQL security characteristic of DEFINER included.in SSM.

SELECT privilege on at least one column identified by a <column reference> contained |n a
<value expression> simply contained in an <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 at least one column identified*by a <column reference> contained |n a
<value expression> simply contained in an <SQL control statement> contained in the <$QL
routine body> of any SQL-invoked routine with 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 <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

ii) Of the tablé identified by the <table name> immediately contained in an <insert 4tate-
ment> that'does not contain an <insert column list> and that is contained in the gSQL
routiiebody> 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 <merge Jtate-
ment> that contains a <merge insert specification> and that does not contain an <ipsert
column list> and that is contained in the <SQL routine body> of an SQL-invoked rofitine
with an SQL security characteristic of DEFINER included in SSM.

Y]

D
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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.
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m) 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.

n)  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.

0) USAGE privilege on each user-defined type UDT such that a declared type of an SQL parameter,
4 daoto + 1 £ 3 Ladada [alaY S 1 | i 1l SOl Ly
I'CLUIIIiS udla L_leC, urirctoult Laost HItiuucTu 111 dil OYLTIITIVURCU TUULHIIT VWILIT diIT O\ L STLUL lly

characteristic of DEFINER included in SSM that is usage-dependent on UDT.

p)  USAGE privilege on every user-defined type UDT such that there is a <data type3 contaiEed
in the <SQL routine body> of an SQL-invoked routine with an SQL security characteristic of
DEFINER included in SSM that is usage-dependent on UDT.

q) Thetable/method privilege on every table T1 and every method M such thatthere isa <mgthod
reference> MR contained in the <SQL routine body> of an SQL-invoked routine with an SQL
security characteristic of DEFINER included in SSM such that T1 is.\in"the scope of the <yalue
expression primary> of MR and M is the subject routine of MR,

r)  SELECT privilege on a column identified by a <column reference> contained in a <scalaf
subquery> that is equivalent to a <dereference operatign>contained in any of the folloyving:

i) A <query expression> simply contained in ac2cursor specification>, an <insert stpte-
ment>, or a <merge statement> contained inthe <SQL routine body> of an SQL-invioked
routine with an SQL security characteristi¢ of DEFINER included in SSM.

ii) A <table expression> or <select list='\immediately contained in a <select statemept:
single row> contained in the <SQL‘routine body> of an SQL-invoked routine witlj an
SQL security characteristic of DEFINER included in SSM.

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

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

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

t) , USELECT 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> immedjately

nnna-mnnrl m-a<caloct ctatamant: cingla oy t‘r\nfﬁnv\r\r] in H«n Cﬂl routine hadyz nan S L_
ot e aa<SereerStatement-Singre row oftaHheaH+t tHhe uuu_y o

invoked routine with an SQL security characteristic of DEFINER 1nc1uded in SSM.

u) 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.

v)  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)

Con

<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.

w)  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 statemept:
single row> contained in the <SQL routine body> of an SQL-invoked routine.witl an
SQL security characteristic of DEFINER included in SSM.

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

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

x)  SELECT privilege WITH HIERARCHY OPTION on at least one supertable of every typed fable

identified by a <table reference> that simply contains-an <only spec> and that is containfed in
the <SQL routine body> of an SQL-invoked routineqvith an SQL security characteristic qf
DEFINER included in SSM.

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

DROP MODULE MN CASCADE

formance Rules

No additional Conformance-Rules.

server module whose descriptor is MD. Let MN bethe <SQL-server module name> of M. The following
<drop module statement> is effectively executed without further Access Rule checking:

70
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12 SQL-client modules

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

12 1 coviternallveainuvoked nr
. <éxteridny-Hvoxeapr

]
(e}
P
2
:
P
Y

This Subclause modifies Subclause 13.3, “<externally-invoked procedure>", in ISO/IEC 9075-2.

Furiction

Define an externally-invoked procedure.

Format

No additional Format items.

Syntax Rules

1) ‘Insert into SR 10)e)‘ after

package SQ.STATE CODES i s

the code:

RESI GNAL_WHEN_HANDLER_NOT_ACTI®VE) NO_SUBCLASS:
constant SQLSTATE_TYPE : = “![0KO00";

DI AGNOSTI CS_EXCEPTI ON_NO_SWUBCLASS:
constant SQLSTATE_TYPE : & "02Z000";

DI AGNOSTI CS_EXCEPTI ON_STACKED DI AGNOSTI CS_ACCESSED_ W THOUT_ACTI VE_HANDLER:
constant SQLSTATE.JTYRE : = "02002";

CASE_NOT_FOUND_FOR/CASE_STATEMENT_NO_SUBCLASS:
constant SQLSTATE-TYPE := "20000";

DATA_EXCEPTI ON-NO-SUBCLASS:
constant SQ.STATE_TYPE := "22000";

DATA _EXCEPTNON NULL_VALUE | N_FI ELD_REFERENCE:
const ant “SQLSTATE_TYPE : = "2202A";

UNHANDLEDR _USER _DEFI NED_EXCEPTI ON_NO_SUBCLASS:
constant SQLSTATE _TYPE : = "45000";

The text of the Ada library unit package Interfaces.SQL is also available from the ISO website ps a
“digital artifact”. See ht t ps: / / st andards. i so. org/i so-iec/ 9075/ -4/ ed-7/en/ tp
doewnload digital artifacts for this document. To download the library unit package, select thd file
named | SO | EC 9075-4(E) _PSM | nterfaces. SQ.. 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.| schema definition statement> ::=
I Al alternatives fromI|SQ |EC 9075-2
| ESQ.-server nodul e definition>

<SQ.| schema nani pul ati on statenent> ::=
I All alternatives froml|SQO |EC 9075-2
| gdrop nodul e statenent>

<SQ.| control statement> ::=
I All alternatives from|SQO |EC 9075-2
Kassi gnnment st at enent >
Kconmpound st at enent >
Kcase statenment>

i f statement>

Kiterate statenent>

<l eave st at enent >

<l oop statenent>

<whi | e st at enent >

<r epeat st at enent >

<f or statenent>

<SQL| di agnostics statement> ::=

I All alternatives fromlSQO I EC,9075-2
| gsignal statenent>

| gresignal statenent>

Synitax Rules

1) ‘Insert after the last SR:‘ An <SQL connection statement> shall not be contained in an <SQL control

statement> or-an<SQL-server module definition>.

Access Rules

No‘additional Access Rules.

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.]

This

Fun

Decl

For

Syntax Rules

1)

2)

Acc

Gen

1)

/l’lﬂl‘l')"ﬂ cCLHrsor>s
T T CITaAT CT CUuTrouUr>

Subclause modifies Subclause 14.1, “<declare cursor>", in ISO/IEC 9075-2.

ction

ire a standing cursor.

mat

No additional Format items.

‘Augment SR1) ‘ by adding “without an intervening,<SQL schema statement> " to the predicate in
the lead text of the Rule.

‘Insert after the last SR:‘ If a <declare cursor>;DC is contained in the <local cursor declaration|list>
LCDL of a <compound statement> CS, then:

a)  The <cursor name> shall not be equivalent to the <cursor name> of another <declare cursor>,
<dynamic declare cursor>, ar'<allocate received cursor statement> contained in LCDL.

b)  The scope of the <cursorrname> is CS.

ess Rules

No additional Access’Rules.

eral Rules

‘Convert GR 1)b) to be: ‘Case:

d) * Ifthe <declare cursor> is contained in a <compound statement>, the provenance of the cjrsor

b)  Otherwise, |the original GR 1)b)‘

Conformance Rules

74

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 a standing cursor.

Format

No additional Format items.

Syntax Rules

1) ‘Augment SR1) ‘ by adding “If there is more than one such <cursor namé=,then the one with the
innermost scope is specified. ” at the end of the Rule.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.

© ISO/IEC 2023 - All rights reserved 75


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

ISO/IEC 9075-4:2023(E)
13.3 <fetch statement>

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 additional Format items.

Syntax Rules

1) ‘Augment SR 3) ‘ by adding “If there is more than one such <cursor name>, then the one with fthe
innermost scope is specified. ” at the end of the Rule.

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

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

Access Rules

No additional Access Rules.

General Rules

1) ’Augment GR 5)a)i)‘ by adding “ah'<SQL parameter reference> " as an alternative for TS.

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

Conformance Rules

No additional Cenfermance 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 standing cursor.

Format

No additional Format items.

Syntax Rules

1) ‘Augment SR1) ‘ by adding “If there is more than one such <cursor namé=,then the one with the
innermost scope is specified. ” at the end of the Rule.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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<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.

For

mat

No additional Format items.

Syntax Rules

1)

Acc

Gen

1)

Con

ess Rules

No additional Access Rules.

eral Rules

formance Rules

No additional Conformance Rules.

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

‘Augment GR 4)b)ii) ‘ by adding “<SQL variable reference>" to the list of non-terminals.
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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 additional Format items.

Syntax Rules

1) ‘Augment SR1) ‘ by adding “If there is more than one such <cursor namé=,then the one with the
innermost scope is specified. ” at the end of the Rule.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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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 additional Format items.

Syntax Rules

1) ‘Augment SR1) ‘ by adding “If there is more than one such <cursor namé=,then the one with the

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

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.

80

© ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-4:2023(E)
13.8 <temporary table declaration>

13.8 <temporary table declaration>

This

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

Function

Declare a declared local temporary table.

For

mat

No additional Format items.

Syntax Rules

1) ‘Augment SR 2) ‘ by adding “<SQL-server module definition>" to the listof BNF non-terminalg.

2) ||Augment SR 4)|by adding “without an intervening <SQL-server module-definition>" as an additional
predicate and to the containment in M.

3) ‘Insert after SR 4):‘ If a <temporary table declaration> is conftained in an <SQL-server modulg
definition>, then the <qualified identifier> of TN shall notbe.equivalent to the <qualified identifier>
of the <table name> of another <temporary table declaration> contained in the containing <§QL-
server module definition>.

Accpss Rules

General Rules

1)

Con

No additional Access Rules.

\Convert GR 3) to be: ‘Case:

a) 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 <SQL-¢lient
module definition> is effectively equivalent to the definition of a persistent base table [}.T.
Within thé-SQL-client module, each reference to MODULE.T that is not contained in an £SQL
schema,statement> is equivalent to a reference to U.T.

b) Otherwise, |the original GR 3)‘

formance 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 onening 3 cursor
. €-01-0pe A-CHISOF

This Subclause modifies Subclause 15.1, “Effect of opening a cursor”, in ISO/IEC 9075-2.

Furiction

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

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) ‘Augment GR 5)a)i)‘ by adding “<SQL variable reference>" to the list of BNF non-terminal symbols
that are replaced by <literal>s.

Conformance Rules

No additional Conformance’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 mndiﬁpc Clause 16 “Control statements” in IC(),/IFT 9075-2

15.1 <compound statement>

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

Furiction

Specjfy a statement that groups other statements together.

Format

<compound statenment> ::=
[ gbeginning I abel > <colon>] BEAN|[ [ NOT ] ATOM\C ]
[ <local declaration list>] [ <local cursor™declaration list>]
[ <local handler declaration |ist>]
[ <SQL statenent list>]
END [ <ending | abel > ]

<beg| nni ng | abel > ::
<st at enent | abel >

<end|ng | abel> ::=
<stat enent | abel >

<stafenent |abel> ::
<i flentifier>

<l ocpl declaration list>) ::=
<term nated | ocal d€gl aration>..

<terf nated | ocal\ declaration> ::=
<l pcal decl aration> <seni col on>

<l ocpl declaration> ::=
KSQL var i abl e decl arati on>
| gcondi‘tion declaration>

<l ocal cursor declaration [ist> ::=
<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>

ining

in CS

hed

Mmes.

ared

dler
1 the

ng

Syntax Rules

1)  [wlLet CSbethe <compound statement>

2) |IfCS does not specify a <beginning label>, then an implementation-dependent (UD001) <béginning
label> that is not equivalent to any other <statement label> contained in the outermostyconta
<SQL control statement> is implicit.

3) |Ifan <ending label> is specified, then CS shall specify a <beginning label> that is equivalent tq that
<ending label>.

4) | The scope of the <beginning label> is CS excluding every <SQL schema statement> contained
and excluding every <local handler declaration list> contained in CS. <beginning label> shall njot be
equivalent to another <beginning label>s within that scope.

5) |If CS specifies neither ATOMIC nor NOT ATOMIC, then NOT ATOMIC is implicit.

6) |IfCSspecifies ATOMIC, then the <SQL statement list> shall not contain either a <commit statenjent>
or a <rollback statement> that does not specify a <savepueint clause>.

7) |Let VN be an <SQL variable name> contained in a <local declaration list>. The declared local name
of the variable identified by VN is VN.

8) |Let CON be the <condition name> immediately‘contained in a <condition declaration> contai
in a <local declaration list>. The declared loc¢al name of the <condition declaration> is CON.

9) [Let CN be the <cursor name> immediately contained in a <declare cursor> DC contained in a qlocal
cursor declaration list>. The declaredidocal name of the standing SQL-server cursor declared by DC
is CN.

10) [No two variables declared ima <local declaration list> shall have equivalent declared local na

11) [No two <condition declaration>s contained in a <local declaration list> shall have equivalent dec
local names.

12) | No two standing-SQL-servers cursors declared in a <local cursor declaration list> shall have gqui-
valent declared\ecal names.

13) | The scope'ofian <SQL variable name> of an <SQL variable declaration> simply contained in a qlocal
declaration> simply contained in CS is the <local cursor declaration list> of CS, the <local han
declaration list> LHDL of CS excluding every <SQL schema statement> contained in LHDL, an
<SQL'statement list> SSL of CS excluding every <SQL schema statement> contained in SSL.

14) TThe scope of the <condition name> In a <condition declaration> simply contained 1n a <local
declaration> simply contained in CS is the <local handler declaration list> LHDL of CS excludi
every <SQL schema statement> contained in LHDL and the <SQL statement list> SSL of CS excluding
every <SQL schema statement> contained in SSL.

15) 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(CSbethe <compound statement>. The General Rules of Subclause 8.3, “Executing a <comppund
statement>", are applied with CS as COMPOUND STATEMENT.

Conformance Rules

1) [kJWithout Feature P201, “Compound statement”, conforming SQI: language shall not containja
<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

state

ment.

For

<han
DE

<han

<han
<S

<con
<C

<con

mat

il er declaration> ::=
CLARE <handl er type> HANDLER FOR <condition value |ist> <handl er action>

il er type> ::=
CONTI NUE

EXI T

UNDO

il er action> ::=
QL procedure statenent>

Jition value list> ::=
bndi ti on value> [ { <conmma> <condition value>}... ]

i tion value> ::=
xsqgl state val ue>
<xcondi ti on nanme>

ition
such

state

e
] in

jore

|

| BQLEXCEPTI ON
| BQLWARNI NG

| NOT FOUND

Syntax Rules

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

2) | A <condition name> CN specified in a <condition value> of HD shall be defined by some <cond
declaration> with a scopé that contains HD. Let C be the condition specified by the innermost
<condition declaration>.

3) |Ifa<condition value> specifies SQLEXCEPTION, SQLWARNING, or NOT FOUND, then neither <sq
value> nor <condition name> shall be specified.

4) [No other <handler declaration> with the same scope as HD shall contain in its <condition val
list> a <condition value> that represents the same condition as a <condition value> containe
the <condition value list> of HD.

5) The <cond1t10n Value llst> shall not contain the same <cond1t10n Value> or <sqlstate value>n
that represents the SQLSTATE Value assoc1ated W1th 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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11)

12)

Acc

Gen

1)

Con

1)
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If there is 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>.

Let HA be the <handler action>.

HA is 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.

If HA is associated with a <condition name> and that <condition name> was defined for an SQLS
value, then HA is also associated with that SQLSTATE value.

[ATE

If HA is associated with an SQLSTATE class, then it is associated with each SQLSTATE value of| that

class.

ess Rules

None.

eral Rules

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

formance Rules

Without Feature P202, “Handler declaration”, conforming SQL language shall not contain a <ha
declaration>.

When the handler H associated with the conditions specified by HD is created, it is the most appro-
priate handler for every condition CN raised during execution of SQL-statements that are in the
scope of HD that has an SQLSTATE value or conditionnname that is the same as an SQLSTATE yalue
or condition name associated with this handler, until H is destroyed. CN has a more approprijte
handler if, during the existence of H, another handler AH is created with a scope containing CN, and
if AH is associated with an SQLSTATE value pi~condition name that is the same as the SQLSTATE
value or condition name of CN. AH replaces H as the most appropriate handler for CN until AH is

hdler
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15.3 <condition declaration>

Function

Declare a condition name and an optional corresponding SQLSTATE value.

For

<con

mat

i ti on declaration> ::=

on

ed by

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 <condit
name> that is equivalent to CN and has the same scope as CN.

3) |<condition name> is considered to be defined, within its scope, fof\the SQLSTATE value specifi
<sqlstate value>.

Accpss Rules
None.

General Rules
None.

Conformance Rules

1) | Without Feature P203, “Cendition declaration”, conforming SQL language shall not contain a
<condition declaration>:
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15.4 <SQL variable declaration>

Function

Declare one or more variables.

Format

<SQ.| vari abl e declaration> ::=
DECLARE <SQL variable nane |list> <data type> [ <default clause> ]

<SQ.|variable nane list> ::=
<SfL variable name> [ { <comma> <SQ variable nane> }... ]

Synitax Rules

1) |The specified <data type> is the declared type of each variable declated by the <SQL variable
declaration>.

Access Rules

None.

General Rules

1) |If <SQL variable declaration> contains <default clause> DC, then let DV be the <default option>
contained in DC. Otherwise let DV be <mill specification>. Let SV be the variable defined by the kSQL
variable declaration>. The following:SQL-statement is effectively executed:

SET SV = DV

Conformance Rules

1) | Without Feature P204%, “SQL variable declaration”, conforming SQL language shall not contain an
<SQL variable declaration>.
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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.

Format

<ass|gnnment statenment> ::=
<si ngl eton vari abl e assi gnnent >
| gmultiple variable assignment>

<mul fiple variable assignment> ::=
SEIlr <assignment target |ist> <equals operator> <assigned row>

<ass|gnnment target list> ::=
<| gft paren> <assignnent target> [ { <comma> <assignnent target> }... ] <right paren>

<sinpl eton variabl e assignnent> ::=
SE[l <assi gnment target> <equal s operator> <assi gnmenty\sour ce>

<ass|gnment target> ::=

<t ar get specification>

| grodified field reference>
| gmutator reference>

<ass|gnment source> ::=
Kval ue expressi on>
| gcontextually typed source>

<confextually typed source> ::=
<inmplicitly typed val ue specisd cati on>
| gcontextually typed row val ue expression>

<nod|fied field reference>\.=
<nmpdified field target>-<period> <field nane>

<nmod|fied field target> ::=

<t ar get speci fi-cati on>

| gleft paren>'<target specification> <right paren>
| grodifiedileld reference>

—

<nut gt or reference> :: =
<nmpt at.ed~t arget specification> <period> <nethod name>

—

<mu

hted 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)
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15.5 <assignment statement>

a) LetATL be the <assignment target list> contained in 4, let ATN be the number of <assignment
target>s contained in ATL, and let AR be the <assigned row> contained in A.
b)  ATN shall be equal to the degree of AR.
c) LetXbe an arbitrary <SQL variable name> that is not equivalent to a <target specification>
contained in A.
d) Let XT be the declared type of AR.
e] LetAT; T (one) <i<ATN, be the i-th <assignment target> contained in ATL and et FIV; bl the
<field name> of the i-th field of AR.
f) (CSis:
BEG N
DECLARE X XT ;
SET X = AR ;

SET AT; = X. FN; ;

SET ATATN = X FNATN )
END

A <target specification> immediately contained in a <modified field target> or a <mutated tafget
specification> that is a <column reference> shall be a new ransition variable column referenge.

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

If the <assignment statement> is contained in a stfiggered SQL statement> of an AFTER trigger,
then the <modified field target> or a <mutated target specification> contained in the <assignment

target> shall not immediately contain a <colunin reference>.

The declared type of the <target specification> simply contained in a <mutator reference> MR|shall

be a user-defined type.

If <assignment target> immediately contains a <mutator reference>, then let TS be the <mutdted
target specification>, let FN be the <method name>, and let AS be the <assignment source>. The

<assignment statement> isiequivalent to:

SET TS = TS.FN ( AS )

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

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

a) LetFk'be the field identified by <field name> simply contained in <assignment target> anf not
simply contained in <modified field target>.

b) \ 'Let AS be the <assignment source>.

c) The Syntax Rules of Subclause 9.2, "Store assignment”, in I[SO/TEC 9075-2, are applied with F

as TARGET and AS as VALUE.

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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15.5

9)

10)

<assignment statement>

[]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 refere

nce>.

b) The Syntax Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied with

11)

Acc

Gen

1)

2)

3)

4)

TARGET and <assignment source> as VALUE.

A <contextually typed row value expression> that is specified as a <contextually typed-Sourcg>

shall not contain a <default specification>.

ess Rules

None.

eral Rules

reference> to an SQL variable T, or an <SQL parameter reference> to an SQL parameter T of an
invoked routine, then:

a) Let PTEMP be the null value.

b) [WThe General Rules of Subclause 9.2, S§tore assignment”, in ISO/IEC 9075-2, are applied|
T as TARGET and <assignment source> as VALUE.

Wllf <assignment target> is a <target'specification> that is the <embedded variable name> of a
variable T or the <host parameterspecification> of a host parameter T, then the General Rulg
Subclause 9.1, “Retrieval assignment”, in ISO/IEC 9075-2, are applied with T as TARGET and
<assignment source> as VALUE.

If <assignment target> is a<target specification> that is a new transition variable column refer

replaced by that transition variable. For each transition variable TV that is a replacement for
subrow of R or for'a 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
<assignment.source> as VALUE.

If <assighment target> is a <modified field reference> FR, then let T be the <target specificati

an arbitrary site whose declared type is the declared type of the <target specification>as

then let C be the column-identified by the <column reference> and let R be the row that is to e

If <assignment target> is a <target specification> that is @<column reference> T, an <SQL varjiable

SQL-

with

host
s of

bnce,

0

pbn>

simply-contained in FR. Let F; be a field identified by each <field name> simply contained in FR. Let

ETbe the field identified by the <field name> that is simply contained in <assignment target>

and

92

that ;s notsimply contained im <modified fietd targets.
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) [Without Feature P205, “Assignment statement”, conforming SQL language shall not contain an

i) 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> immediatelyccontained in 7]

iv) Let EDT be the element type of TAR.

1) Iflis greater than zero and less than or equal to.M) then the value of TAR is
replaced by an array A with element type EDT and cardinality M derived as fol

2) Iflis greater than M andiléess than or equal to N, then the value of TAR is rep
by an array A with element type EDT and cardinality I derived as follows:

3)~ ~Otherwise, an exception condition is raised: data exception — array element
(2202E).

For j varying from 1 (one) to /-1 andyfrom [+1 to M, the j-th element i
the value of the j-th element in TAR.

[1IThe General Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9
2, are applied with I-th element of A as TARGET and <assignment sou
as VALUE.

For j varyingfrom 1 (one) to M, the j-th element in 4 is the value of th
elementin7AR.

For jwarying from M+1 to I, the j-th element in A is the null value.

fu{The General Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9
2; are applied with I-th element of A as TARGET and <assignment sou
as VALUE.

OowS:

A is

075-
rce>

aced

e j-th

075-

f[Ce>

error

<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 <case statement>

Function

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

Format

<cas

<sea
CA

<sea
VH

<cas
EL

Synitax Rules

1)

P statenent> ::=
Ksi mpl e case st atenent >
Ksear ched case statenent>

bl e case statenment> :: =

SE <case oper and>
<sinmpl e case statenent when cl ause>. ..
[ <case statenent else clause> ]
END CASE

ched case statenent> ::=

SE <searched case statenment when cl ause>. ..
[ <case statenent el se clause> ]
END CASE

bl e case statenent when clause> ::=
EN <when operand |ist>
THEN <SQL statenent |ist>

ched case statenent when cl ause> ::=
EN <search condition>
THEN <SQL statenent |ist>

e statenent el se clause> ::=
BE <SQ. statenent |ist>

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

94

a) SCO1 shall netgenerally contain a <routine invocation> whose subject routines includejan
SQL-invoked'routine that is possibly non-deterministic or that possibly modifies SQL-data.

b) IfSCO%is<overlaps predicate part 1>, then each <when operand> shall be <overlaps predicate
part 25. If SCO1 is <row value predicand>, then each <when operand> shall not be <oveflaps
predicate part 2>,

c)’\. ‘Let N be the number of <simple case statement when clause>s.

dJ For each I between 1 (one) and IV, let WOUL; 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;.

e) Foreachibetween 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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= V\q i
ii) Otherwise, let SCO2;; be WO ;.

f)  Let SSL;be the <SQL statement list> of the i-th <simple case statement when clause>.

g) 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).

h)  The <simple case statement> is equivalent to a <searched case statement> in which the|i-th
<searched case statement when clause> takes the form:

WHEN ( SCOL SC2; j ) OR
( SCOL SC2j wmiy )
THEN SSL;

i)  The <case statement else clause> of the equivalent <searched caseStatement> takes the form:
CSEC

i) The Conformance Rules of the Subclauses of Clause 8, “Prédicates”, 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 transformation.
Accpess Rules
None.
General Rules
1) |Case:

a) Ifthe <search condition> of some <searched case statement when clause>in a <case statenjent>
is True, then let SL.be the <SQL statement list> of the first (leftmost) <searched case statement
when clause> whose <search condition> is True.

b) Ifthe <case-statement> simply contains a <case statement else clause>, then let SL be the
<SQL statement list> of that <case statement else clause>.

c) Otherwise, an exception condition is raised: case not found for case statement (20000), dnd
the'execution of the <case statement> is terminated immediately.

2) |Let'Nbethe number of <SQL procedure statement>s simply contained in SL without an intervening

<QQI control statement>_For iranging from 1 (nnp) 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>", in ISO/IEC
9075-2, are applied with S;as EXECUTING STATEMENT.

c) Ifthe execution of §; 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)  Without Feature P206, “Case statement”, conforming SQL language shall not contain a <case state-
ment>.

2)  WithoutFeature 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>.

3) |Without Feature P008, “Comma-separated predicates in simple CASE statement”, in conformjng
SQL language, <when operand list> immediately contained in a <simple case statementwhen clguse>
shall 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 ptatement> ::=
| F| <search condition>
<if statenent then cl ause>
[ <if statement elseif clause>. .. ]
[ <if statement else clause> ]
END | F

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

<if ptatenent elseif clause> ::=
ELBEI F <search condition> THEN <SQ. statenent |ist>

<if ptatenent else clause> ::=
ELBE <SQ. statenment |ist>

Synitax Rules

1) |[If one or more <if statement elseif clause>s are\specified, then the <if statement> is equivaler|t to
an <if statement> that does not contain ELSEIF by performing the following transformation
recursively:

| F <search condition>
<if statement then cl ause>
| SEC1
[ <if statement elsgeif clause>. .. ]
[ <if statement elsescl ause> ]
END | F

is equivalent to

| F <search~cendi ti on>
<if statenent then cl ause>
ELSE
| £.8C1
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 False or to Unknown.

2) |Let Nbethe number of <SQL procedure statement>s simply contained in SL without an interv¢ning
<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>", in ISQ/IEC
9075-2, are applied with S; as EXECUTING STATEMENT.

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

Conformance Rules

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

Function

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

Format
<itefate statement> ::=
| TERATE <st at ement | abel >
Syntax Rules
1) |<statement label> shall be the <beginning label> of some iterated SQL-statement IS that cont]
<iterate statement> without an intervening <SQL schema statement>.
2) |LetSSL be the <SQL statement list> simply contained in IS.
Accpess Rules
None.
General Rules
1) |[The execution of SSL is terminated.
NOTE 20 — If the iteration condition for IS is-Irue or if IS does not have an iteration condition, then the next itej
of SSL commences immediately. If the iteration condition for IS is False, then there is no next iteration of SSL.
Conformance Rules
1) | Without Feature P208, “Iterate statement”, conforming SQL language shall not contain an <it

statement>.

nins

ration

brate
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15.9 <leave statement>

Function

Continue execution by leaving a labeled statement.

Format

<l eaye statenment> ::=
LEAVE <st at enent | abel >

Syntax Rules

1) |<statementlabel>shall be the <beginninglabel> of some <SQL procedure statement> S that contains
<leave statement> L without an intervening <SQL schema statement>.

Access Rules

None.

General Rules

1) [Forevery <compound statement> CS thatis contdined in S and that contains the <leave statempnt>:

a) Foreveryopen standing SQL-server cursor CR thatis declared in the <local cursor declarption
list> of CS, the General Rules of Subclause 15.4, “Effect of closing a cursor”, in ISO/IEC 9D75-
2, are applied with CR as CURSOR.and SAVE as DISPOSITION.

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

2) | The execution of S is terminated.

Conformance Rules

1) [Without Feature P209, “Leave statement”, conforming SQL language shall not contain a <leave
statement>.
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15.10 <loop statement>

Function

Repeat the execution of a statement.

For

<l oo

[

mat

b statenent> ::=

Kbegi nni ng | abel > <col on> ]
LooP

<SQ. statenent |ist>

END LOOP [ <ending | abel > ]

ning

nlLS.

Syntax Rules

1) |[Let LS be the <loop statement>.

2) |IfLS doesnot specify a <beginning label>, then an implementatioh-dependent (UD002) <beginning
label> that is not equivalent to any other <statement label> ¢ontained in the outermost conta
<SQL control statement> is implicit.

3) |If <ending label> is specified, then a <beginning label>'shall be specified that is equivalent to
<ending label>.

4) [The scope of the <beginning label> is LS excludihg every <SQL schema statement> contained
<beginning label> shall not be equivalent to aniother <beginning label> contained in LS exclugling
every <SQL schema statement> contained inLS.

Accpess Rules
None.

General Rules

1) |LetSSL be the <SQL-statement list> and let CCS be the <compound statement>:

BEG N NOT ATOM C SSL END

The General Rules of Subclause 9.17, “Executing an <SQL procedure statement>”, in ISO/IEC 9
2, aresapplied with CCS as EXECUTING STATEMENT, repeatedly.

NOTE 21 — The occurrence of an exception condition or the execution of a <leave statement> can also cause exe

075-

Cution

of LS to be terminated; see Subclause 6.3.3.7, “Exceptions”, in ISO/IEC 9075-1, and Subclause 15.9, “<leave statem

ent>",

respectively. Some actions taken by a condition handler might also cause execution of LS to be terminated; se
Subclause 15.2, “<handler declaration>".

Conformance Rules

1)

Without Feature P210, “Loop statement”, conforming SQL language shall not contain a <loop
statement>.
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15.11 <while statement>

Function

While a specified condition is True, repeat the execution of a statement.

For

<whi
[

mat

e statenment> :: =

Kbegi nni ng | abel > <col on> ]
VWH LE <search condition> DO
<SQ. statenent |ist>

END WH LE [ <endi ng | abel > ]

ning

ated.

cause

Syntax Rules

1) |Let WS be the <while statement>.

2) |If WS doesnotspecify a <beginning label>, then an implementatioh-dependent (UD003) <beginning
label> that is not equivalent to any other <statement label> ¢ontained in the outermost conta
<SQL control statement> is implicit.

3) |If <ending label> is specified, then a <beginning label>'shall be specified that is equivalent to
<ending label>.

4) [The scope of the <beginning label> is WS excluding every <SQL schema statement> contained in
WS. <beginning label> shall not be equivalentto another <beginning label> contained in WS
excluding every <SQL schema statement> centained in WS.

Accpss Rules
None.

General Rules

1) [The <search condition> is evaluated.

2) |Case:

a) Ifthe'<search condition> evaluates to False or Unknown, then execution of WS is termin|
b) , ULet 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
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>".
102
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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

Repe

at the execution of a statement until a specified condition becomes True.

Format

<rep

[

bat statenment> ::=

Kbegi nni ng | abel > <col on> ]
REPEAT

<SQ. statenent |ist>

UNTI L <search condition>

END REPEAT [ <ending | abel > ]

ining
ning

n RS.
ling

075-

Cution

e

Syntax Rules

1) |Let RS be the <repeat statement>.

2) |If RS doesnotspecify a <beginning label>, then an implementdtion-dependent (UD004) <begir
label> that is not equivalent to any other <statement label* contained in the outermost conta
<SQL control statement> is implicit.

3) |If <ending label> is specified, then a <beginning label>"shall be specified that is equivalent to
<ending label>.

4) | The scope of the <beginning label> is RS excluding every <SQL schema statement> contained
<beginning label> shall not be equivalent to.another <beginning label> contained in RS exclu
every <SQL schema statement> contained in RS.

Accpss Rules
None.

General Rules

1) |LetSSL be the<SQL statement list> and let CCS be the <compound statement>
BEG N NOT{-AFTOM C SSL END
The General Rules of Subclause 9.17, “Executing an <SQL procedure statement>", in ISO/IEC 9
2, are’applied with CCS as EXECUTING STATEMENT and then <search condition> is evaluated,

NOTE 23 — The occurrence of an exception condition or the execution of a <leave statement> can also cause exe
of RS to be terminated; see Subclause 6.3.3.7, “Exceptions”, in ISO/IEC9075-1, and Subclause 15.9, “<leave statement>",
respectively. Some actions taken by a condition handler might also cause execution of RS to be terminated; se
Subclause 15.2, “<handler declaration>".

2) Ifthe <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 <repeat

statement>.
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15.13 <for statement>

Function

Execute a statement for each row of a table.

Format

<for

[

<f or
<i

Synitax Rules

1)
2)

3)

4)

5)

6)

7)

statement> :: =

Kbegi nni ng | abel > <col on> ]

FOR [ <for |oop variable nane> AS ]

[ <cursor name> [ <cursor sensitivity>] CURSCOR FOR ]
<cursor specification>

DO <SQ. statenent |ist>

END FOR [ <ending | abel > ]

| oop variable name> ::=
dentifier>

Let FCS be the <cursor specification> of the <for statement>"FS.

If FS does not specify a <beginning label>, then an implementation-dependent (UD005) <begiy
label> that is not equivalent to any other <statemefit label> contained in the outermost conta
<SQL control statement> is implicit.

If <ending label> is specified, then a <beginfiing label> shall be specified that is equivalent to
<ending label>.

If <cursor name> is specified, then let/€N be that <cursor name>. Otherwise, let CN be an imple

outermost containing <SQL-client module definition> or <SQL-invoked routine>.

Let QF be the <query expression> of FCS. Each column of the table specified by QF shall have

V1,V2,.., Vnbe those=column name>s. Let DT1, DT2, ..., DTn be the declared types of the respe
columns.

Let BL, FLVN, and'SLL be the <beginning label>, <for loop variable name>, and <SQL statement
of FS, respettively.

a) LetAT_END be an implementation-dependent (UV010) <SQL variable name> that is not
equivalent to another <SQL variable name> or an <SQL parameter name> contained in
outermost containing <SQL-server module definition>, <SQL-invoked routine>, or <comp

<column name> that isfigt’equivalent to another <column name> in the table specified by QH.

ning
ining

men-

tation-dependent (UD006) <cursotrname> that is not equivalent to another <cursor name> in the

[+3)

Let
ctive

list>

the
bund

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;

© ISO/IEC 2023 - All rights reserved

105


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

ISO/IEC 9075-4:2023(E)
15.13 <for statement>

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, ..., Vn,
END;
I F AT_END THEN
LEAVE BL;
END | F;
SLL
END LOOP BL;
CLOSE CN;

Case:
a) 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 equivalentto:

BEG N NOT ATOMI'C
COVMON_CODE
END

8) |SLL shall not contain, without an intervening <SQL-invoked routine> or <SQL schema statem

a <leave statement> that specifies FLVN.

9) |[SLL shallnotcontain either a <commit statement> or a <rollback statement>.

10) [SLL shall not contain without an intervening <SQL-invoked routine> or <SQL schema statemg
a <fetch statement>, an <open statement>, or a <close statement> that specifies CN.

ent>,

nt>

Access Rules

None.

General Rules

None.
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Conformance Rules

1)  Without Feature P213, “For statement”, conforming SQL language shall not contain a <for statement>.
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16

This

Dynamic SQL

Clause modifies Clause 20, “Dynamic SQL”, in ISO/IEC 9075-2.

16.]

This

Fun

Prep

For

nrenaire -<tatement>
~pPreparcotate et

Subclause modifies Subclause 20.7, “<prepare statement>", in ISO/IEC 9075-2.

ction

hre a statement for execution.

mat

No additional Format items.

Syntax Rules

Acc

Gen

1)

2)

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

‘Augment GR 5)‘ by adding\“The syntactic substitutions specified in Subclause 15.5, “<assign
statement>", shall not be applied until the data types of <dynamic parameter specification>s
determined by this Géneral Rule. ” at the end of the lead text of the Rule.

value of a subfield SF of the declared type of such a <contextually typed row value expression
then letRT'be a row type in which the declared type of the i-th field is the declared type of th
<targetspecification>, <modified field reference>, or <mutator reference> immediately cont3
in the'i-th <assignment target> contained in the <assignment target list> of MVA.

Case:

ment
are

‘Insert after GR 5)a)xxvii):| If DP is a <contextually typed row value expression> simply contdined
in a <multiplelvariable assignment> MVA of an <assignment statement> or if DP represents the

>

h

)

ined

3)

108

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.

‘ 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.
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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 DDig 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 contained in &
<simple case statement> CS, or if DP represents the value of a subfield SF of the’declared typg 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 <row yalue
predicand>.

iii)  The set consisting of the declared types of eyery <row value predicand> simply don-
tained in every <comparison predicate part:2>, <between predicate part 2>, <charpcter
like predicate part 2>, <octet like predicate part 2>, <similar predicate part 2>, <fegex
like predicate part 2>, <overlaps predicate part 2>, <distinct predicate part 2>, of
<member predicate part 2> that is Simply contained in CS.

iv) The set consisting of the declared row type of a <table subquery> simply contained in
an <in predicate part 2>, <match predicate part 2>, or <quantified comparison predicate
part 2> simply contained i CS.

V) The set consisting ofthe declared types of the <row value expression>s simply contgined
in an <in value list>"simply contained in an <in predicate part 2> simply containgd in
CS.

NOTE 24 — The following “part 2” predicates do not have any value expressions with declared type infornfation:
<null predicate part 2>, <normalized predicate part 2>, <set predicate part 2>, <type predicate part 23.

b)  The Syntax Rules of Subclause 9.5, “Result of data type combinations”, in ISO/IEC 9075-2, are
applied with SDT as DTSET; let RT be the RESTYPE returned from the application of those
Syntax Rules.

c) Case
i) If DP is a <case operand> or <when operand> simply contained in CS, then DT is RT.
ii) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

Conformance Rules
No additional Conformance Rules.
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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 additional Format items.

Syntax Rules

1) ‘Augment SR1) ‘ by adding “an <SQL variable reference> " to the list of p@ssible <general valye
specification>s.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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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 additional Format items.

Syntax Rules

1) ‘Augment SR1) ‘ by adding “<SQL variable reference>" to the list of BNEx{on-terminals.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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17

Embedded SQL

This Clause modifies Clause 21, “Embedded SQL”, in ISO/IEC 9075-2.

17.]

This

Fun

Spec

For

ceambedded SOIL ho<ct nrooram>s
<elbeaaea o> -1Hos5tprogran-

Subclause modifies Subclause 21.1, “<embedded SQL host program>", in ISO/IEC 9075-2.

ction

fy an <embedded SQL host program>.

mat

No additional Format items.

Syntax Rules

1)

2)

3)

4)

5)

6)

‘Insert after the last SR:‘ Given an <identifier> I and a‘<host identifier> HJ, it is implementatig
defined (IA001) whether I and HI are equivalent:

‘Insert after the last SR:‘ An <SQL variable name> contained in an <SQL variable declaration>
is contained in an <embedded SQL host pregram> shall not be equivalent to a <host identifiers:
is contained in an <embedded SQL statément> in an <embedded SQL host program>.

‘ Insert after the last SR: ‘ If a <handlerdeclaration> is contained in an <embedded SQL host prog
with no intervening <compound statement>, then no <condition value> contained in that <ha
declaration> shall be equivalent to the <condition value> of another <handler declaration> in
diately contained in that zembedded SQL host program>.

‘Insert before SR 22)k):‘ M contains one <SQL variable declaration> for each <SQL variable d¢
ation> contained in H-Each <SQL variable declaration> of M is a copy of the corresponding <
variable declaration> of H.

‘Insert before.SR 22)1):‘ M contains one <handler declaration> for each <handler declaration
contained inH. Each <handler declaration> of M is a copy of the corresponding <handler declara
of H.

‘ Insertafter SR 23)c): ‘ Each <embedded SQL statement> that contains an <SQL variable declara
hds been deleted.

n_

that
that

Fam>
ndler
hme-

clar-

QL

\4

fion>

fion>

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.

TTCTIC™

18 1 zdirect SOL <tatements
. <aHe et oY1 Stdtel

This Subclause modifies Subclause 22.1, “<direct SQL statement>", in ISO/IEC 9075-2.

Furiction

Specjfy direct execution of SQL.

Format

No additional Format items.

Syntax Rules

1) ‘Insert after SR1): ‘ The <direct SQL data statement> shall not contain an <SQL variable referehce>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules,

Conformance Rules

No additionalConformance Rules.
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19 Diagnostics management
This Clause modifies Clause 23, “Diagnostics management”, in ISO/IEC 9075-2.

19 1 oot dircnostics statements
. <getaldghHosHesS St tte e Nt

This Subclause modifies Subclause 23.1, “<get diagnostics statement>", in ISO/IEC 9075-2.

Furiction

Get gxception or completion condition information from the diagnostics area.

Format

<get | di agnostics statenment> ::=
I All alternatives froml|SQ |EC 9075-2
| BET [ <which area> ] DI AGNOSTI CS <SQ. di agnostics iaformti on>

<whi £h area> ::=
CURRENT

| BTACKED

<conflition information itemnnane> ::=
I All alternatives from|SQ |EC 9075-2
| {PONDI TI ON_I DENTI FI ER

Syntax Rules

1) ’Insert after the last SR:| If <which area> is not specified, then CURRENT is implicit.

2) ‘Insert into Table 38, “Datatypes of <condition information item name>s”| the rows of Table [,
“Data types of <condition information item name>s".

Table 1 — Data types of <condition information item name>s
<identifier> Declared Type
CONDITION_IDENTIFIER variable-length character string with implementation-defined
(IL0O01) maximum length

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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b)  Otherwise, the original GR 1)‘

2) ‘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).

3) ‘Insert into Table 39, “SQL-statement codes”| the rows of Table 2, “SQL-statement codes”.

Table 2 — SQL-statement codes

SQL-statement Identifier Cocie
<assignment statement> ASSIGNMENT 5
<case statement> CASE 86
<compound statement> BEGIN END 12
<drop module statement> DROP MODULE 28
<for statement> FOR 46
<if statement> IF 88
<iterate statement> ITERATE 107
<leave statement> LEAVE 89
<loop statement> LOOP 90
<resignal statement> RESIGNAL 91
<repeat statement> REPEAT 95
<signal statement> SIGNAL 92
<SQL-server module defihition> CREATE MODULE 51
<while statement> WHILE 97

4) ’Insert before GR 4)n):‘ If the value of the RETURNED_SQLSTATE corresponds to unhandled user-
defined exception (45000), then the value of CONDITION_IDENTIFIER is the <condition name} of
the user-defined exception.

5) ||Insextbefore GR 4)p):| If COMMAND_FUNCTION or DYNAMIC_FUNCTION identifies a <signa]
statement> or <resignal statement>, then the values of CLASS_ORIGIN, SUBCLASS_ORIGIN, CON-

STRAINT_CATALUG, 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) ‘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

<sig
Sl

<sig
|

<set
SE

<sig
<s

<sig
<c

Syntax Rules

1)

2)

3)

nal statement> ::=
CNAL <signal value> [ <set signal information> ]

hal value> ::=
<xcondi ti on nane>
<sqgl state val ue>

signal information> ::=
I <signal information itemlist>

hal information itemlist> ::=
gnal information itenr [ { <comma> <signal information item }... ]

nal information itemp ::=
bndi tion information item name> <equal s operator> <sinple val ue specification>

Case:
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> equiv
to CN. Let CNS be the‘innermost such scope.

b)  Otherwise,let Cbe the SQLSTATE value defined by <sqlstate value>and let CN be a zero-lg
string.

<condition informatien item name> shall specify CLASS_ORIGIN, SUBCLASS_ORIGIN, CON-
STRAINT_CATALOG, CONSTRAINT_SCHEMA, CONSTRAINT_NAME, CATALOG_NAME, SCHEMA_N
TABLE_NAME; GOLUMN_NAME, CURSOR_NAME, or MESSAGE_TEXT. No alternative for <cond
informationivitem name> shall be specified more than once in <set signal information>.

The datatype of a <condition information item name> contained in <signal information item>
be the-data type specified in Table 1, “Data types of <condition information item name>s".

alent

ngth

AME,
ition

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) NUMBERissetto 1 (one).
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19.2

2)

<signal statement>

b) MOREissetto'N'.
c) COMMAND_FUNCTION is set to 'SIGNAL'.
d) 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:

3)

4)

5)
6)

Con

1)

a) IfCNis considered to be defined for an SQLSTATE value, then the condition information
RETURNED_SQLSTATE in CA is set to the value for which CN is considered to be defined w
CNS.

NOTE 25 — “considered to be defined for” is defined in Subclause 15.3, “<condition declaxation>".

b) If <sqlstate value> is specified, then the condition information item RETURNED_SQLSTA
in CA is set to <sqlstate value>.

c) Otherwise, the condition information item RETURNED_SQLSTATE\in"CA is set to a zero-lg
string.

The condition information items CLASS_ORIGIN, SUBCLASS_ORIGIN, CONSTRAINT_CATALOG

item
ithin

ATE

ngth

4

CONSTRAINT_SCHEMA, CONSTRAINT_NAME, CATALOG_NAME, SCHEMA_NAME, TABLE_NAME,

COLUMN_NAME, CURSOR_NAME, and MESSAGE_TEXT in-CAJare set to a zero-length string. T
condition information items MESSAGE_LENGTH and MESSAGE_OCTET_LENGTH in CA are set
(zero).

The General Rules of Subclause 23.2, “Pushing and-popping the diagnostics area stack”, in ISQ
9075-2, are applied with PUSH as OPERATION_and the diagnostics area stack as STACK.

Condition handling mode becomes in effect'in the SQL-session.

If <set signal information> is specified, then let SSI be the <set signal information>. Otherwis
SSIbe a zero-length string. The following <resignal statement> is effectively executed without fu
Syntax Rule checking:

RESI GNAL SSI

formance Rules

Without Feature-P214, “Signal statement”, conforming SQL language shall not contain a <sigr
statement>s

he
to0

JIEC

b let
rther

al
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19.3 <resignal statement>

Function

Resignal an exception condition.

Format

<res

gnal statement> ::=

ne>

ngth

JIEC

ition

REBI GNAL [ <signal value> ] [ <set signal information> ]
Syntax Rules
1) |Let RS be the <resignal statement>.
2) |If <signal value> is specified, then
Case:
a) If <signal value> immediately contains <condition name>}-then:
i) Let CN be the <condition name> contained imRS.
ii) The <resignal statement> shall be containieéd within the scope of a <condition na
equivalent to CN. Let CNS be the innermost such scope.
b)  Otherwise,let Cbe the SQLSTATE value defined by <sqlstate value>and let CN be a zero-lg
string.
Accpess Rules
None.
General Rules
1) |If condition handling-mode is not in effect, then an exception condition is raised: resignal whé
handler not actiye (0K000).
2) | The GeneralRules of Subclause 23.2, “Pushing and popping the diagnostics area stack”, in ISC
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 cong
aréa in DA.
4) If<sigmatvaluesisspecified, them:

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 in DA
identical contents; CA still identifies the first condition area.

© ISO/IEC 2023 - All rights reserved
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d)

The statement information item COMMAND_FUNCTION in 5S4 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 inform

ation

item RETURNED_SQLSTATE in CA is set to the SQLSTATE value for which CN is con-

sidered to be defined within CNS.

5) |If <set signal information> is specified, then for each <signal information item> in <set signal
information>:

a)

b)

6) |Case:

b)

NOTE 27 — “considered to be defined” is defined in Subclause 15.3, “<condition declaration>{.

ii) If <sqlstate value> is specified, then the condition information item RETURNED _|
STATE in CA is set to <sqlstate value>.

iii)  Otherwise, the condition information item RETURNED_SQLSTATE imCAis setto a
length string.

The condition information item in CA identified by the <condition information item nanj
set to the value of the <simple value specification>.

If the <condition information item name> specifies MESSAGE_TEXT, then the condition
information items MESSAGE_LENGTH and MESSAGE) OCTET_LENGTH in CA are set to co
the length in characters and the length in octets ofthe value of the <simple value specificat
respectively.

If the condition information item RETURNED_SQLSTATE in CA is not the zero-length str
then:

i) Let S be the value of the.condition 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 HANI

iii)  If no handlexis activated and S identifies an SQLSTATE value associated with an
exception condition EC, then this is an unhandled exception condition and the <S(
procedure statement> that resulted in execution of RS is terminated with the exce
conditien EC.

NOTE 28 — If S identifies an SQLSTATE value associated with a completion condition, then thi
unhandled completion condition and processing continues without altering the flow of control

Otherwise:

i) Let E be the value of the CONDITION_IDENTIFIER item in CA.

5QL-

V.€ro-

e>is

ntain
ion>,

ing,
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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 condi
and the <SQL procedure statement> that resulted in execution of RS is terminated
the exception condition unhandled user-defined exception (45000).

Conformance Rules

tion
with

1)  Without Feature P215, “Resignal statement”, conforming SQL language shall not contain a <resignal
statement>.
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Information Schema

This Clause modifies Clause 6, “Information Schema”, in ISO/IEC 9075-11.

20.]

This

Information Schema digital artifact
HHOFHAH Y EHe - algitdidittHd e

Subclause modifies Subclause 6.1, “Information Schema digital artifact”, in ISO/IEC 9075-11

‘Inse

from

the ISO website as a “digital artifact”. See ht t ps: / / st andar ds. i so. or g/ i 5031 ec/ 907

4/ ed- 7/ en/ to download digital artifacts for this document. To download the schéma definition

man

pulation statements, select the file named | SO | EC 9075- 4( E) _PSM schema- def i ni -

tion.sql.

20.]

Fun

Iden
depé

Def

CREA

2 MODULE_COLUMN_USAGE view

ction

ndent.
inition

[E VI EW MODULE_COLUWN_USAGE AS
SELECT MCU. MODULE_CATALOG, MCU. MODULE_SCHEMA, MCU. MODULE_NAME,
MCU. TABLE_CATALOG, MCU, TABLE SCHEMA, MCU. TABLE_NANME, MCU. COLUVN_NAVE
EROM DEFI NI TI ON_SCHEMA. MODULE_ QOLUWN_USAGE AS MU
JON
DEFI NI TI ON_SCHENMA. SGHEMATA AS S
ON ( ( MCU. TABLE_CATALOG, MCU. TABLE_SCHEMA ) =
( S. CATALOG NANE;~’S. SCHEMA_NAME ) )
MHERE ( S. SCHEMA_OWNER = CURRENT_USER
R
S. SCHEMANOMRER | N
( SELECTJER. ROLE_NAME
FROM/ENABLED ROLES AS ER ) )
AND
MCUSNODULE_CATALCG =
(\SELECT | SCN. CATALOG NAMVE
FROM | NFORMATI ON_SCHEMA CATALOG NAME AS | SCN ) ;

GRAN|

[ify the columns owned by a given user on which SQL-sexver modules defined in this catalog afe

It after the 1st paragraph:| These schema definition and manipulation statements are|also available

5/ -
hnd

[ “SELECT ON TABLE MODULE_ COLUMN_USAGE

O PUBLT U W TH GRANT UFTT OUN;

Conformance Rules

1)

2)

Without Feature F341, “Usage tables”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.MODULE_COLUMN_USAGE.

Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the vi
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.

Defjnition

CREATE VI 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
\MERE ( GRANTEE | N
( ' PUBLIC, CURRENT USER )
R
GRANTEE | N
( SELECT ROLE_NAME
FROM ENABLED ROLES )
R
GRANTOR = CURRENT_USER
R
GRANTOR | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) )
AND
MODULE_CATALOG =
( SELECT CATALOG NAMVE
FROM | NFORMATI ON_SCHEMA CATALOG(NAME ) ;
GRANT SELECT ON TABLE MODULE_PRI VI LEGES
[O PUBLI C W TH GRANT OPTI ON;

Conformance Rules

1) | Without Feature F231, “Privilege tables”, conforming SQL language shall not reference the vigw
INFORMATION_SCHEMA.MODULE_PRIVILEGES.

2) | Without Feature P003,) “Information Schema views”, conforming SQL language shall not referlence
the 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.

Defjnition

CREATE VI EW MODULE_TABLE_USAGE AS

GRANJ SELECT ON TABLE MODULE_TABLE_USACE

Con

1)

2)

SELECT MTU. MODULE_CATALOG, MTU. MODULE_SCHEMA, MIU. MODULE_NAME,
MTU. TABLE_CATALOG, MTU. TABLE _SCHEMA, MrU. TABLE_NANE
EROM DEFI NI TI ON_SCHEMA. MODULE_TABLE_USAGE AS MIU
JON
DEFI NI TI ON_SCHEMA. SCHEMATA AS S
ON ( ( MTU. TABLE_CATALOG, MIU. TABLE_SCHEMA ) =
( S.CATALOG NAME, S. SCHEMA NAME ) )
\HERE ( S. SCHEMA OWRER = 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 ASISCN ) ;

O PUBLI C W TH GRANT OPTI ON;

formance Rules

Without Feature F341, “Usage tables”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.MODULE.TABLE_USAGE.

Without Feature P003, “Infoktmation Schema views”, conforming SQL language shall not refer
the view INFORMATION_SGHEMA.MODULE_TABLE_USAGE.

ence
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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 VI EW MODULES AS
SELECT MODULE_CATALOG, MODULE_SCHEMA, NMODULE_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
\HERE ( MODULE_CATALOG, MODULE_SCHEMA, \MODULE_NAME ) | N
( SELECT MP. MODULE_CATALOG, MP. MODULE_SCHEMA, MP. MODULE_NANE
FROM DEFI NI TI ON_SCHEMA. MOBULE_PRI VI LEGES AS MP
WHERE ( MP. GRANTEE | N
( ' PUBLIC , ~GURRENT USER )
R
MP. GRANTEE, |'N
( SELECT ‘ROLE_NAVE
FROV. ENABLED ROLES ) ) )
AND
MODULE_CATALQG)=
( SELECT CATAOG NAME
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

GRANJ SELECT ON(¢TABLE MODULES
[O PUBLI C W.TH GRANT OPTI ON;

Conformance 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.
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