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PREFACE

This Standard was prepared by the Standards Australia Committee 1T-027, Data Management
and Interchange to supersede AS 3968.4—1998.

This Standard is identical with, and has been reproduced from ISO/IEC 9075-4:2003,
Information technology—Database languages—SQL—Part 4: Persistent Stored Modules
(SQL/PSM).

The objective of this Standard is to provide database designers, administrators and developers
with syntax and semantics of a database language for declaring and maintaining persistent
database language routines in SQL-server modules.

This Standard is Part 4 of AS 9075, Information technology—Database languages—SQL, which
is published in parts as follows:

Part 1: Framework (SQL/Framework)

Part 2: Foundation (SQL/Foundation)

Part 3: Call-Level Interface (SQL/CLI)

Part 4: Persistent Stored Modules (SQL/PSM) (this Standard)

Part 5: Host Language Bindings (SQL/Bindings)

Part 9: Management of External Data (SQL/MED)

Part 10: Object Language Bindings (SQL/OLB)

Part 11: Information and Definition Schemas (SQL/Schemata)

Part 13: SQL Routines and Types Using the Java™ Programming Language (SQL/JRT)
Part 14: XML-Related Specifications (SQL/XML)

As this Standard is reproduced from an international standard, the following applies:

(a) Its number appears on the cover and title page while the international standard number
appears only on the cover.

(b) In the source text ‘this part of ISO/IEC 9075’ should read ‘this Australian Standard’.
(c) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian Standard
ISO/IEC AS
9075 Information technology—Database 9075 Information technology—
languages—SQL Database languages—SQL
9075-1 Part 1: Framework (SQL/Framework)  9075.1 Part 1: Framework
(SQL/Framework)
9075-2  Part 2: Foundation (SQL/Foundation) 9075.2 Part 2: Foundation
(SQL/Foundation)
9075-11 Part 11: Information and Definition 9075.11 Part 11: Information and
Schemas (SQL/Schemas) Definition Schemas
(SQL/Schemas)
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viii

INTRODUCTION

The organization of this part of ISO/IEC 9075 isasfollows:
1) Clausel, “Scope’, specifies the scope of this part of 1SO/IEC 9075.

2) Clause 2, “Normative references’, identifies additional standards that, through reference in this part of
I SO/IEC 9075, constitute provisions of this part of 1SO/IEC 9075.

3) Clause 3, “Definitions, notations, and conventions”, defines the notations and conventions used in this part
of ISO/IEC 9075.

4) Clause 4, “Concepts’, presents concepts used in the definition of persistent stored modules.

5) Clauseb, “Lexical elements’, defines a number of lexical e ements used in the definition of persistent
stored modules.

6) Clause 6, “Scalar expressions’, defines a number of scalar expressions used in the definition of persistent
stored modules.

7) Clause7, “Query expressions’, defines the elements of the language that produce rows and tables of data
as used in persistent stored modules.

8) Clause 8, “Additional common elements’, defines additional common elements used in the definition of
persistent stored modules.

9) Clause9, “Schemadefinition and manipulation”, defines the schema definition and manipul ation statements
associated with the definition of persistent stored modules.

10) Clause 10, “Access control”, defines facilities for controlling access to SQL -data.
11) Clause 11, “SQL-client modules’, defines the facilities for using persistent stored modules.

12) Clause 12, “Data manipulation”, defines data manipulation operations associated with persistent stored
modul es.

13) Clause 13, “Control statements’, defines the control statements used with persistent stored modules.

14) Clause 14, “Dynamic SQL", definesthefacilitiesfor executing SQL -statements dynamically in the context
of persistent stored modules.

15) Clause 15, “Embedded SQL", defines the host language embeddings.

16) Clause 16, “Diagnostics management”, defines enhancements to the facilities used with persistent stored
modules.

17) Clause 17, “Information Schema”, defines the Information and Definition Schema objects associated with
persistent stored modules.

18) Clause 18, “Definition Schema’, defines base tables on which the viewed tables containing schemainfor-
mation depend.

19) Clause 19, “ Status codes’, defines SQLSTATE values related to persistent stored modules.
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20) Clause 20, “ Conformance”, defines the criteria for conformance to this part of 1SO/IEC 9075.

21) Annex A, “SQL Conformance Summary”, is an informative Annex. It summarizes the conformance
regquirements of the SQL language.

22) Annex B, “Implementation-defined elements’, is an informative Annex. It lists those features for which
the body of this part of ISO/IEC 9075 states that the syntax, the meaning, the returned results, the effect
on SQL-data and/or schemas, or any other behavior is partly or wholly implementation-defined.

23) Annex C, “Implementation-dependent elements’, is an informative Annex. It lists those features for which
the body of this part of ISO/IEC 9075 states that the syntax, the meaning, the returned results, the effect
on SQL -data and/or schemas, or any other behavior is partly or wholly implementation-dependent.

24) Annex D, “Incompatibilitieswith ISO/IEC 9075:1999", is an informative Annex. It lists the incompatibil-
ities between this edition of this part of |SO/IEC 9075 and | SO/IEC 9075-4:1996.

25) Annex E, “Defect reports not addressed in this edition of this part of ISO/IEC 9075”, is an informative
Annex. It describesreported defectsin the previous edition of this part of 1SO/IEC 9075 that remain in this
edition.

26) Annex F, “SQL feature taxonomy”, is an informative Annex. It identifies features of the SQL language
specified in this part of 1SO/IEC 9075 by anumeric identifier and a short descriptive name. This taxonomy
is used to specify conformance and may be used to develop other profilesinvolving the SQL language.

In the text of this part of 1ISO/IEC 9075, Clauses begin a new odd-numbered page, and in Clause 5, “Lexical
elements’, through Clause 20, “ Conformance”, Subclauses begin a new page. Any resulting blank space is not
significant.
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AUSTRALIAN STANDARD

I nfor mation technology — Database languages — SQL —

Part 4.
Persistent Stored M odules (SQL/PSM)

1

Scope

This part of International Standard |SO/IEC 9075 specifies the syntax and semantics of a database language
for declaring and maintaining persistent database language routines in SQL -server modules.

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

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

The specification of statements to direct the flow of control.
The assignment of the result of expressionsto variables and parameters.

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

The specification of statementsto signal and resignal conditions.
The declaration of local cursors.

The declaration of local variables.

It also includes the definition of the Information Schema tables that contain schema information pertaining to
SQL-server modules and SQL -invoked routines.
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2 Normativereferences

Thefollowing referenced documents are indispensabl e for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

2.1 JTC1lstandards

[Framework] 1SO/IEC 9075-1:2003, | nformation technol ogy —Database |anguages— SQL —Part 1.
Framework (SQL/Framework).

[Foundation] ISO/IEC 9075-2:2003, Information technology — Database |anguages— SQL —Part 2:
Foundation (SQL/Foundation).

[Schemata] I SO/IEC 9075-11:2003, Infor mation technol ogy — Database languages— SQL —Part 11:
Information and Definition Schemas (SQL/Schemata).
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3 De€finitions, notations, and conventions

This Clause modifies Clause 3, “ Definitions, notations, and conventions”, in |SO/IEC 9075-2.

3.1 Conventions

This Subclause modifies Subclause 3.3, “ Conventions’ , in ISO/IEC 9075-2.

3.1.1 Useof terms

This Subclause modifies Subclause 3.3.1, “ Use of terms”, in |SO/IEC 9075-2.

3.1.1.1 Other terms

This Subclause modifies Subclause 3.3.1.1, “ Other terms”, in |SO/IEC 9075-2.

Insert this paragraph| An SQL-statement Sl is said to be executed as a direct result of executing an <SQL
control statement> S2 if S2 contains S1.

| Insert this paragraph\ The phrase “ The scope of a<handler declaration> contained ina 'Y isthat Y, excluding

every <SQL schema statement> contained in that Y’ means that the scope of the <handler declaration> does

not extend to SQL -statements contained in such an <SQL schema statement>; it does, however, extend to the
<SQL schema statement> itself.
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4 Concepts

This Clause modifies Clause 4, “ Concepts’, in | SO/IEC 9075-2.

4.1 SQL-server modules

An SQL-server module is a persistent object defined in a schema and identified by an <SQL-server module
name>. SQL -server modules are created with <SQL -server module definition>s and destroyed with <drop
modul e statement>s and by <drop schema statement>s that destroy the schemas that contain them.

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

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

An SQL-server module has an SQL-server module authorization identifier, which is set to the authorization
identifier of the owner of the schemathat contains the SQL-server module at the time the SQL-server module
iscreated. The SQL-server module authorization identifier actsasthe current authorization identifier for privilege
determination for the SQL objects, if any, contained in the SQL-server module.

An SQL-server module is described by an SQL-server module descriptor. An SQL -server modul e descriptor
includes:

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

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

— The default schema name used for implicit qualification of unqualified namesin the SQL-server module.
— The SQL-server module authorization identifier of the SQL-server module.

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

— Thetable 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.

— Thetext of the <SQL-server module definition>.
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4.2 Tables

This Subclause modifies Subclause 4.14, “ Tables’ , in |SO/IEC 9075-2.

4.2.1 Typesof tables

This Subclause modifies Subclause 4.14.2, “ Types of tables” , in |SO/IEC 9075-2.

|Insert this paragraph| A declared local temporary table may be declared in an SQL-server module.

|Insert this paragraph| A declared local temporary table that is declared in an SQL-server module is a named
table defined by a <temporary table declaration> that is effectively materialized the first time any <module
routine> in the <SQL-server module definition> that contains the <temporary table declaration> is executed.

Insert this paragraph| A declared local temporary table is accessible only by <module routine>sin the <SQL -
server module definition> that contains the <temporary table declaration>. The effective <schema name> of
the <schema qualified name> of the declared local temporary table may be thought of as the implementation-
dependent SQL-session identifier associated with the SQL -session and the name of the <SQL -server module
definition> that contains the <temporary table declaration>.

4.3 SQL-invoked routines

This Subclause modifies Subclause 4.27, “ SQL-invoked routines’ , in ISO/IEC 9075-2.

4.3.1 Overview of SQL-invoked routines

This Subclause modifies Subclause 4.27.1, “ Overview of SQL-invoked routines’ , in |SO/IEC 9075-2.

| Replace 2nd paragraph| An SQL-invoked routineis either acomponent of an <SQL -server module definition>
or an element of an SQL-schema. An SQL-invoked routine that is an element of an SQL-schemaiscaled a
schema-level routine.

4.3.2 Execution of SQL-invoked routines

This Subclause modifies Subclause 4.27.3, “ Execution of SQL-invoked routines’ , in ISO/IEC 9075-2.

| Replace 5th paragraph| An SQL -invoked routine has aroutine SQL-path, which isinherited from its containing
SQL-server module or schema, the current SQL-session, or the containing SQL -client module.
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| Insert in the 7th paragraph| — If the SQL-invoked routine is not aschema-level routine, then the <SQL -server
module hame> of the SQL -server module that includes the SQL-invoked routine and the <schema name> of
the schema that includes the SQL-server module.

4.4 SQL-schemas

This Subclause modifies Subclause 4.20, “ SQL-schemas’, in 1SO/IEC 9075-2.

| Insert into the 2nd paragraph|

— An SQL-server module descriptor.

45 SQL-paths

This Subclause modifies Subclause 4.28, “ SQL-paths’, in ISO/IEC 9075-2.

| Replace 3rd paragraph| The value specified by CURRENT_PATH isthe value of the SQL-path of the current
SQL-session. This SQL-path is used to search for the subject routine of a <routine invocation> whose <routine
name> does not contai n a<schemaname> when the <routine invocation> is contained in <preparabl e statement>s
that are prepared in the current SQL-session by either an <execute immediate statement> or a <prepare state-
ment>, or contained in <direct SQL statement>sthat areinvoked directly. The definition of SQL-schemas and
SQL -server modul es specify an SQL-path that is used to search for the subject routine of a<routineinvocation>
whose <routine name>s do not contain a <schemaname> when the <routineinvocation> is contained respectively
in the <schema definition> or the <SQL -server module definition>.

46 Host parameters

This Subclause modifies Subclause 4.29, * Host parameters’, in ISO/IEC 9075-2.

4.6.1 Statusparameters

This Subclause modifies Subclause 4.29.2, “ Satus parameters’, in I SO/IEC 9075-2.

|Insert this paragraph| Exception conditions or completion conditions may be raised during the execution of an
<SQL procedure statement>. One of the conditions becomes the active condition when the <SQL procedure
statement> terminates; the active condition is the condition returned in SQLSTATE. If the active condition is
an exception condition, then it is called the active exception condition. If the active condition is a completion
condition, then it is called the active completion condition.

Insert this paragraph| If the <SQL procedure statement> is a <compound statement>, then the active condition
may result from the action of some exception handler specified in the <compound statement>.
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4.7 Diagnostics area

This Subclause modifies Subclause 4.30, “ Diagnostics area” , in | SO/IEC 9075-2.

| Insert this paragraph| Information about acompl etion 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.

|Insert this paragraph| The first diagnostics areais emptied during the execution of a<signal statement>.
Information is added to the first diagnostics area during the execution of a <resignal statement>.

48 Cursors

This Subclause modifies Subclause 4.32, “ Cursors’, in ISO/IEC 9075-2.

4.8.1 General description of cursors

This Subclause modifies Subclause 4.32.1, “ General description of cursors’, in ISO/IEC 9075-2.

| Insert this paragraph\ For every <declare cursor> in a <compound statement>, a cursor is effectively created
each time the <compound statement> is executed and, unless the cursor is an open result set cursor, destroyed
when that execution completes.

4.9 Condition handling

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

<handler declaration>s specify the handling of exception and completion conditions. <handler declaration>s
areoptionally specified in <compound statement>s. The scope of a<handler declaration> specified in <compound
statement> CSis CS, excluding every <SQL schema statement> contained in CS.

A <handler declaration> associates one or more conditionswith ahandler action. The handler actionisan <SQL
procedure statement>.

A general <handler declaration> is onethat is associated with the <condition value>s SQLEXCEPTION,
SQLWARNING, or NOT FOUND. All other <handler declaration>s are specific <handler declaration>s.

A condition represents an error or informational state caused by execution of an <SQL procedure statement>.
Conditions are raised to provide information in a diagnostics area about the execution of an <SQL procedure
statement>.
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A <condition declaration> is used to declare a <condition name>, and to optionally associate it with an SQL-
STATE value. If a<condition declaration> does not specify an SQLSTATE value, it declares a user-defined
exception condition. <condition name>s can be used in <handler declaration>s, <signal statement>s, and
<resignal statement>s.

When the <compound statement> containing a <handler declaration> is executed, a handler is created for the
conditions associated with that <handler declaration>. A created handler is activated when it is the most
appropriate handler for an exception or completion condition that has been raised by an SQL -statement. Such
ahandler is an active handler.

The most appropriate handler is determined during execution of an implicit or explicit <resignal statement>.
Animplicit <resignal statement> is executed when a <compound statement> or <handler action> compl etes
with a condition other than successful completion.

If there is no most appropriate handler and the condition is an exception condition, then the SQL -statement
raising the exception condition is terminated with that exception condition. This type of exception condition
is called an unhandled exception condition. Unhandled exception conditions are examined at the next visible
scopefor handling. If an exception condition remains unhandled at the outermost <externally-invoked procedure>
or <direct SQL statement>, it is seen by the SQL -client. Even if the SQL -client resolves the exception condition,
execution is not resumed in the SQL-server where the exception condition was raised.

If there is no most appropriate handler and the condition is a completion condition, then execution is resumed
asspecified in Subclause 6.3.3.7, “Exceptions’, in ISO/IEC 9075-1. Thistype of completion conditioniscalled
an unhandled completion condition.

A handler type specifies CONTINUE, EXIT, or UNDO.

If ahandler type specifies CONTINUE, then, when the handler is activated, it will:
— Push the diagnostics area stack.

— Execute the handler action.

— Pop the diagnostics area stack.

— Causethe SQL-session to continue asit would have done if execution of the innermost executing statement
that raised the condition had compl eted.

If ahandler type specifies EXIT, then, when the handler is activated, it will:
— Push the diagnostics area stack.

— Execute the handler action.

— Pop the diagnostics area stack.

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

If ahandler type specifies UNDO, then, when the handler is activated, it will:
— Push the diagnostics area stack.

— Rall back al of the changesto SQL -data or to schemas by the execution of every SQL -statement contained
in the SQL -statement list of the <compound statement> at the scope of the handler and cancel any <SQL
procedure statement>s triggered by the execution of such statements.
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— Pop the diagnostics area stack.
— Execute the handler action.

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

If a<handler action> completes with acompletion condition: successful completion, then it was ableto resolve
the condition, and execution resumes as specified in Subclause 13.2, “ <handler declaration>".

If a<handler action> completes with an exception or completion condition other than successful completion,
then animplicit <resignal statement> isexecuted. The <resignal statement> determineswhether thereisanother
<handler declaration> that can resolve the condition.

4.10 SQL-statements

This Subclause modifies Subclause 4.33, “ SQL-statements” , in |SO/IEC 9075-2.

4.10.1 Classes of SQL -statements

This Subclause modifies Subclause 4.33.1, “ Classes of SQL-statements’, in |SO/IEC 9075-2.

| Insert this paragraph\ The following are additional main classes of SQL -statements:

— SQL-control declarations

4.10.2 SQL-statementsclassified by function

This Subclause modifies Subclause 4.33.2, “ SQL-statements classified by function” , in ISO/IEC 9075-2.

4.10.2.1 SQL -schema statements

This Subclause modifies Subclause 4.33.2.1, “ SQL-schema statements” , in | SO/IEC 9075-2.

|Insert this paragraph| The following are additional SQL -schema statements:

— <SQL-server module definition>

— <drop module statement>
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4.10.2.2 SQL -control statements

This Subclause modifies Subclause 4.33.2.6, “ SQL-control statements” , in |SO/IEC 9075-2.
The following are additional SQL-control statements:
— <compound statement>

— <case statement>

— <if statement>

— <iterate statement>

— <leave statement>

— <loop statement>

— <while statement>

— <repeat statement>

— <for statement>

— <assignment statement>

4.10.2.3 SQL -contr ol declarations

|Insert this paragraph| The following are the SQL-control declarations:

— <condition declaration>
— <handler declaration>
— <SQL variable declaration>

4.10.2.4 SQL -diagnostics statements

This Subclause maodifies Subclause 4.33.2.8, “ SQL-diagnostics statements” , in 1 SO/IEC 9075-2.

|Insert this paragraph| The following are additional SQL -diagnostics statements:

— <signal statement>

— <resigna statement>
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4.10.3 Embeddable SQL -statements

This Subclause modifies Subclause 4.33.6, “ Embeddable SQL-statements” , in |SO/IEC 9075-2.

| Insert this paragraph| The following are additional SQL -statementsthat are embeddablein an <embedded SQL
host program> and that may be the <SQL procedure statement> in an <externally-invoked procedure> in an
SQL-client module:

— All SQL-control statements

NOTE 1 — 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>.

4.10.4 Preparable and immediately executable SQL -statements

This Subclause madifies Subclause 4.33.7, “ Preparable and immediately executable SQL-statements” , in
| SO/IEC 9075-2.

|Insert this paragraph| Consequently, the following SQL-control statements are not preparable:

— <compound statement>
— <case statement>

— <if statement>

— <iterate statement>

— <leave statement>

— <loop statement>

— <while statement>

— <repeat statement>

— <for statement>

— <assignment statement>

| Insert this paragraph| Consequently, the following SQL-control declarations are not preparable:

— <condition declaration>
— <handler declaration>
— <SQL variable declaration>

4.10.5 Directly executable SQL -statements

This Subclause modifies Subclause 4.33.8, “ Directly executable SQL-statements’ , in 1SO/IEC 9075-2.
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|Insert this paragraph| The following are additional SQL -statements that may be executed directly:

— AIll SQL-control statements

4.10.6 Iterated SQL -statements

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

— <while statement>

— <repeat statement>

— <for statement>

4.10.7 SQL -statements and transaction states

This Subclause modifies Subclause 4.33.4, * SQL-statements and transaction states’, in |SO/IEC 9075-2.

|Insert this paragraph| The following additional SQL-statement is a transaction-initiating SQL -statement:

— <for statement>

Insert this paragraph| The following additional SQL-statement is not a transaction-initiating SQL -statement:

— <iterate statement>

— <leave statement>

|Insert this paragraph| The following additional SQL-statements are possibly transaction-initiating SQL -state-
ments:

— SQL-control statements other than:
o <for statement>
e <iterate statement>

¢ <|eave statement>

4.10.8 Compound statements

A compound statement allows a sequence of SQL-statements to be considered as a single SQL -statement. A
compound statement also defines aloca scope in which SQL-variables, condition handlers, and cursors can
be declared. See Subclause 13.1, “<compound statement>".
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4.10.9 SQL-statement atomicity and statement execution contexts

This Subclause maodifies Subclause 4.33.5, “ SQL-statement atomicity and statement execution contexts”, in
| SO/IEC 9075-2.

|Add to the list of non-atomic SQL -statements|

— <assignment statement>.

— <case statement>.

— <compound statement>, unless BEGIN ATOMIC is specified.
— <for statement>.

— <if statement>.

— <loop statement>.

— <repeat statement>.

— <while statement>.

4.11 Basic security model

This Subclause modifies Subclause 4.34, * Basic security model” , in ISO/IEC 9075-2.

4.11.1 Privileges

This Subclause modifies Subclause 4.34.2, “ Privileges’ , in ISO/IEC 9075-2.

| Insert this paragraph| A privilege further authorizes agiven category of <action> to be performed on aspecified
SQL-server module by a specified <authorization identifier>.

| Insert thisparagraoh\An execute privilege descriptor may also identify the existence of aprivilege onthe SQL -
server module identified by the privilege descriptor.

| Insert this paragraph| The identification included in an EXECUTE privilege descriptor may also identify the
SQL -server module described by the descriptor.

| Insert this paragraph| Individual SQL-invoked routines contained in an SQL -server modul e cannot be associated
with EXECUTE privilege descriptors. Only schema-level routines and SQL -server modul es are associated with
EXECUTE privilege descriptors.

NOTE 2 — “schema-level routing” is defined in Subclause 11.50, “<SQL-invoked routine>", in ISO/IEC 9075-2.
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4.12 SQL-sessions

This Subclause modifies Subclause 4.37, “ SQL-sessions” , in ISO/IEC 9075-2.

4.12.1 General description of SQL-sessions

This Subclause modifies Subclause 4.37.1, “ General description of SQL-sessions’ , in 1SO/IEC 9075-2.

|Insert this paragraph| Certain operations during an SQL-session SSare possible only when SSisin condition
handling mode. This mode becomesin effect when execution of an SQL -statement has compl eted to the extent
that al diagnostics information pertaining to that execution is recorded in the first diagnostics area. Condition
handling mode ceases to be in effect when execution of the next SQL -statement begins.
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5 Lexical eements

This Clause modifies Clause 5, “ Lexical elements’, in |SO/IEC 9075-2.

51 <token> and <separator>

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

Function

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

For mat

<non-reserved word> ::=

I'l Al alternatives from|SQ |EC 9075-2
| CONDI TI ON_I DENTI FI ER

| EXIT

| STACKED

| UNDO

<reserved word> ::=
'l Al alternatives fromlSQ'|EC 9075-2
| DO

| ELSEIF

| HANDLER

I F | | TERATE

| LEAVE | LOOP

| REPEAT | RESI GNAL
| SI GNAL

| UNTIL

| WHI LE
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Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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5.2 Namesand identifiers

This Subclause modifies Subclause 5.4, “ Names and identifiers’, in | SO/IEC 9075-2.

Function

Specify names.

Format

<SQ.-server nodul e name> ::= <schena qualified nane>
<SQL variable nanme> ::= <identifier>

<condition nanme> ::= <identifier>

Syntax Rules

1) |Replace SR 4)a)|If the <local or schema qualified name> is contained, without an intervening <schema
definition> or <SQL -server module definition>, in a<preparabl e statement> that is prepared in the current
SQL -session by an <executeimmediate statement> or a<prepare statement> or in a<direct SQL statement>
that isinvoked directly, then the default <unqualified schema name> for the SQL-session isimplicit.

2) |Insert before SR 4)b)| If the <local or schema qualified name> 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> isimplicit.

3) | Replace SR 13)b)i) \ If the <schemaqudified name> is contained, without an intervening <schemadefinition>
or <SQL -server module definition>, in a<preparabl e statement> that is prepared in the current SQL-session
by an <execute immediate statement> or a <prepare statement> or in a<direct SQL statement> that is
invoked directly, then the default <unqualified schema name> for the SQL-session isimplicit.

4) | Insert before SR 13)b)ii)\ If the <schemaqualified name> is contained in an <SQL -server modul e definition>
without an intervening <schema definition>, then the <default schema name> that is specified or implicit
in the <SQL -server module definition> is implicit.

5) |Replace SR 8)| If <user-defined type name> UDTN with a<qualified identifier> QI is specified, then
Case:

a) If UDTN issimply contained in <path-resolved user-defined type name>, then
Case:

i) If UDTN contains a <schema name> SN, then the schemaidentified by SN shall contain the
descriptor of auser-defined type UDT such that the <qualified identifier> of UDT is equivalent
to Ql. UDT isthe user-defined type identified by UDTN.

i) Otherwise:
1) Case
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A) If UDTN is contained, without an intervening <schema definition> or <SQL -server
module definition>, in a <preparable statement> that is prepared in the current SQL-
session by an <executeimmediate statement> or by a<prepare statement> or in a<direct
SQL statement> that isinvoked directly, then let DP be the SQL-path of the current
SQL-session.

B) If UDTNiscontained in an <SQL-server module definition> without in intervening
<schema definition>, then let DP be the SQL-path of that <SQL -server module defini-
tion>.

C) If UDTNiscontained in a <schema definition> that is not contained in an <SQL-client
module definition>, then let DP be the SQL -path of that <schema definition>.

D) Otherwise, UDTN is contained in an <SQL-client module definition>; let DP be the
SQL-path of that <SQL -client module definition>.

2) Let N bethe number of <schemaname>sinDP. Let §, 1 (one) <i < N, bethei-th <schema
name> in DP.

3) Let the set of subject types be the set containing every user-defined type T in the schema
identified by some §, 1 (one) < i < N, such that the <qualified identifier> of T is equivaent
to Ql. There shall be at least one type in the set of subject types.

4) Let UDT be the user-defined type contained in the set of subject types such that thereis no
other type UDT2 for which the <schema name> of the schemathat includesthe user-defined
type descriptor of UDT2 precedes in DP the <schema name> identifying the schema that
includes the user-defined type descriptor of UDT. UDTN identifies UDT.

5) Theimplicit <schemaname> of UDTN is the <schema name> of the schemathat includes
the user-defined type descriptor of UDT.

b) If UDTN issimply contained in <schema-resolved user-defined type name>, then
Case:

i) If UDTN is contained, without an intervening <schema definition> or <SQL-server module
definition>, in a <preparable statement> that is prepared in the current SQL-session by an
<execute immediate statement> or by a <prepare statement> or in a<direct SQL statement>
that isinvoked directly, then the implicit <schemaname> of UDTN is the default <unqualified
schema name> of the current SQL -session.

i) If UDTN iscontained in an <SQL-server module definition> without in intervening <schema
definition>, then the implicit <schemaname> of UDTN isthe <schema name> that is specified
or implicit in <SQL-server module definition>.

i) If UDTN iscontained in a <schema definition> that is not contained in an <SQL -client module
definition>, then the implicit <schemaname> of UDTN is the <schema name> that is specified
or implicit in <schema definition>.

iv)  Otherwise, UDTN is contained in an <SQL-client module definition>; the implicit <schema
name> of UDTN is the <schema name> that is specified or implicit in <SQL-client module
definition>.
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Access Rules

No additional Access Rules.

General Rules

1) |Insert this GR| An <SQL-server module name> identifies an SQL-server module.
2) |Insert this GR| An <SQL variable name> identifies an SQL variable.

3) |Insert this GR| A <condition name> identifies an exception condition or a completion condition and
optionally a corresponding SQLSTATE value.

Conformance Rules

No additional Conformance Rules.
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6 Scalar expressions

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

6.1 <value specification> and <target specification>

This Subclause modifies Subclause 6.4, “ <value specification> and <target specification>" , in | SO/IEC 9075-
2.

Function

Specify one or more values, host parameters, SQL parameters, dynamic parameters, host variables, or SQL
variables.

Format

<general val ue specification> ::=
'l Al alternatives from|SQ'|EC 9075-2
| <SQ variable reference>

<sinpl e val ue specification> ::=
'l Al alternatives froml|SQ'|EC 9075-2
| <SQ variable reference>
<target specification> ::=
'l Al alternatives from|SQ'|EC 9075-2
| <SQ variable reference>
<sinple target specification> ::=
'l Al alternatives froml|SQ'|EC 9075-2
| <SQ variable reference>

<target array reference> ::=
'l Al alternatives from|SQ'|EC 9075-2
| <SQ variable reference>

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.
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General Rules

No additional General Rules.

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 Fornat itens.

Syntax Rules

1) |Insert before SR 8)| An SQL variable V is said to be refinable if the declared type of Visarow typeor a
structured type.

2) |Replaceintroductory paragraph of SR 8)| For at most onej between 1 (one) and M, PI Cjiscaledthebasis
of IC, and j iscaled the basis length of IC. Thereferent of the basisis acolumn C of atable, an SQL
parameter SP, or an SQL variable SV. The basis, basis length, basis scope and basis referent of IC are
determined as follows:

3) |Replace SR 8)a)ii)| Otherwise, IC shall be contained within the scope of one or more range variableswhose
associated tables include a column whose <column name> is equivalent to 11 or within the scope of a

<routine name> whose associated <SQL parameter declaration list> includes an SQL parameter whose
<SQL parameter name> is equivalent to 11 or within the scope of one or more <beginning label>s whose

associated <local declaration list> includes an SQL variable whose <identifier> isequivalent to 11. Let the
phrase possible scope tags denote those range variables, <routine name>s, and <beginning label>s.

4) |[Insert after SR 8)a)ii)1)B)] If IPST isa<beginning |abel>, then let SV be the SQL variable whose <SQL
variable name> isequivalent to I 1. PICq isthe basis of I1C, the basislength is 1 (one), the basis scope isthe

scope of SP, and the basisreferent is Sv.

5) |Insert before SR 8)b)iv)| If IC is contained in the scope of a <beginning |abel> whose associated <local
declaration list> includes an SQL variable SV whose <SQL variable name> is equivalent to |4, then PIC;

isacandidate basis of IC, the scope of PIC; isthe scope of SV, and the referent of PIC; is SV.

6) |Insert before SR 8)b)iv)| If N=2and PIC; is equivalent to a <beginning label> BL whose scope contains

I C and whose associated <local declaration list> includesan SQL variable SV whose <SQL variable name>
isequivalent to I, then PIC, isacandidate basis of | C, the scope of PIC, isthe scope of SV, and the referent

of PIC,isSV.

7) [Insert before SR 8)b)iv)| If N> 2 and PIC; is equivalent to a <beginning |abel> BL whose scope contains
I C and whose associated <local declaration list> includesarefinable SQL variable SV whose <SQL variable
name> is equivalent to |5, then PIC, is a candidate basis of I1C, the scope of PIC, is the scope of SV, and
the referent of PIC, is SV.
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8) |Replace SR 10)|If BL < N, then let TIC be the <value expression primary>:

( PICg ) <period> Ipg+1 <period> ... <period> |y

The Syntax Rules of Subclause 6.25, “<vaue expression>", are applied to TIC, yielding acolumn reference,
an SQL parameter reference, or an SQL variable reference, and (N-BL) <field reference>s, <method
invocation>s, <modified field reference>s, and/or <mutator reference>s.

NOTE 3 — In thistransformation, (PICg| ) isinterpreted as a <value expression primary> of the form <left paren> <value
expression> <right paren>. PICg|_isa<value expression> that is a <value expression primary> that is an <unsigned val ue specifi-
cation> that is either a <column reference> or an <SQL parameter reference>. The identifierslg +1, ..., |y @e parsed using the
Syntax Rules of <field reference> and <method invocation>. Alternatively, on the left-hand side of an <assignment statement>,
(PICpgy) isinterpreted as “<left paren> <target specification> <right paren>", and the identifiers g 41, ..., I\ are parsed using the
Syntax Rules of <modified field reference> and <mutator reference>.

9) |Insert after SR 13)| A <basic identifier chain>whose basis referent isan SQL variableisan SQL variable
reference.

Access Rules

None.

General Rules
1) |Insert thisGR|If BIC isan SQL variable reference, then BIC references the SQL variable SV of agiven

execution of the <compound statement> whose <local declaration list> contains the <SQL variable decla-
ration> that declares Sv.

Conformance Rules

1) Without Feature PO05, “Qualified SQL variable references’, conforming SQL language shall not contain
an SQL variable reference whose first <identifier> is the <beginning label> of a <compound statement>.
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6.3 <next value expression>
This Subclause modifies Subclause 6.13, “ <next value expression>", in |SO/IEC 9075-2.

Function

Return the next value of a sequence generator.

Format

No additional Fornat itens.

Syntax Rules

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

2) |Insertthis SR|<next value expression> shall not be contained without an intervening <SQL statement list>
in a<case statement>, an <if statement>, a<loop statement>, a<while statement>, 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 variablereference>

Function

Reference an SQL variable.

Format

<SQ. variable reference> ::= <basic identifier chain>

Syntax Rules

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

Access Rules

None.

General Rules

None.

Conformance Rules

No additional Conformance Rules.
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7 Query expressions

This Clause modifies Clause 7, “ Query expressions’, in |SO/IEC 9075-2.

7.1 <query specification>
This Subclause modifies Subclause 7.12, * <query specification>", in [ISO/IEC 9075-2.

Function

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

For mat

No additional Fornmat itens.

Syntax Rules

1) |Insert after SR 7)f)i)|If ICiscontained in the scope of a <beginning label> whose associated <local decla-
ration list> includes an SQL variable SV whose <SQL variable name> is equivalent to 11, then PIC; isa

candidate basis of 1C and the scope of PIC; isthe scope of SV.

2) |Insert after SR 7)f)i)| If N=2 and PIC is equivalent to a <beginning label> BL whose scope contains IC

and whose associated <local declaration list> includesan SQL variable SV of row typewhose <SQL variable
name> is equivalent to 12, then PIC, is a candidate basis of 1C, the scope of PIC, is the scope of SV, and

the referent of PIC, is SV.

3) |Insert after SR 7)f)i)| If N> 2 and PIC; is equivalent to a <beginning label> BL whose scope contains IC

and whose associated <local declaration list> includes arefinable SQL variable SV whose <SQL variable
name> is equivalent to 12, then PIC, isa candidate basis of 1C, the scope of PIC, is the scope of SV, and

the referent of PIC, is SV.

4) |Insert after SR 18)a)iv)| An SQL variable.

Access Rules

No additional Access Rules.
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General Rules

No additional General Rules.

Conformance Rules

1) Without Feature PO05, “Qualified SQL variable references’, conforming SQL language shall not contain
an <asterisked identifier chain>whosefirst <identifier> isthe <beginning label > of a<compound statement>.
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8 Additional common elements

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

8.1 <routineinvocation>
This Subclause modifies Subclause 10.4, “ <routine invocation>", in |SO/IEC 9075-2.

Function

Invoke an SQL-invoked routine.

For mat

No additional Fornmat itens.

Syntax Rules

1) |Replace SR 5)| An SQL-invoked routine Ris an executable routine if and only if Risa possibly candidate
routine and

Case:
a) If Rl iscontained in an <SQL schema statement>, then
Case:

i) If Rl is contained in an <SQL-server module definition> M, then the applicable privileges for
the <authorization identifier> that owns the containing schemainclude EXECUTE on M.

i) Otherwise, the applicable privileges for the <authorization identifier> that owns the containing
schemainclude EXECUTE on R.

b) Otherwise,
Case:

)] If RI iscontained in an <SQL-server module definition> M, then the current privileges include
EXECUTE on M.

i) Otherwise, the current privileges include EXECUTE on R.

2) | Insert before SR 7)b)i)1)C)I)| If Rl iscontained in an <SQL-server module definition>, then let DP be the
SQL -path of that <SQL -server module definition>.
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3) [Replace SR 7)b)i)1)C))|If RI iscontained in a <schema definition> without an intervening <SQL-server
module definition>, then let DP be the SQL -path of that <schema definition>.

4) |Insert before SR 8)b)i)1)C)!)|If RI is contained in an <SQL-server module definition>, then let DP be the
SQL-path of that <SQL -server module definition>.

5) |Replace SR 8)b)i)1)C)I)|If RI is contained in a <schema definition> without an intervening <SQL-server
module definition>, then let DP be the SQL -path of that <schema definition>.

6) |Replace SR 8)c)i)4)C)| If A iseither an <SQL variable reference>, an <SQL parameter reference>, a
<column reference>, or a<target array element specification>, then P; shall be assignable to A;, according
to the Syntax Rules of Subclause 9.2, “ Store assignment”, in 1SO/IEC 9075-2, with A; and P; as TARGET
and VALUE, respectively.

NOTE 4 — The <column reference> can only be a new transition variable column reference.

Access Rules

No additional Access Rules.

General Rules

1) |Insert after GR 5)d)i)|
NOTE 5 — Theidentities of declared local temporary tables that are defined in <SQL-server module>s are not removed.

2) |Replacetheintroductory paragraph of GR 9)b)ii)| If TS is either an <SQL variable reference>, an <SQL
parameter reference>, a <column reference>, or a <target array element specification>, then

NOTE 6 — The <column reference> can only be a new transition variable column reference.

Conformance Rules

No additional Conformance Rules.
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8.2 <gylstatevalue>

Function

Specify an SQLSTATE vaue.

Format

<sql state val ue> ::= SQLSTATE [ VALUE ] <character string literal >
Syntax Rules

1) LetL bethe<character string literal> contained in <sglstate value>.

2) Theimplicit or explicit character set of L shall be the implementation-defined character set in which
SQL STATE parameter values are returned.

3) LetV bethe character string that is the value of
TRIM (BOTH '' FROM L )

4) V shall comprise either:

a) Fivecharactersof which thefirst two have the form of a standard-defined class value and the last three
have the form of a standard-defined subclass value.

b) Five charactersof which thefirst two have the form of a standard-defined class value and the last three
have the form of an implementation-defined subclass value.

¢) Five characters of which thefirst two have the form of an implementation-defined class value and the
last three have theform of either a standard-defined subclassvalue or an implementati on-defined subclass
value.

5) Vshal not be the SQLSTATE value for the condition successful completion.
6) The SQLSTATE value defined by the <sglstate value> is V.

Access Rules

None.

General Rules

None.

Conformance Rules

None.
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9 Schema definition and manipulation

This Clause modifies Clause 11, “ Schema definition and manipulation” , in | SO/IEC 9075-2.

9.1 <schema definition>
This Subclause modifies Subclause 11.1, “ <schema definition>" , in 1SO/IEC 9075-2.

Function

Define a schema.

For mat

<schema el ement> ::=
I'l Al alternatives from|SQ |EC 9075-2
| <SQ.-server nodul e definition>

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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9.2 <drop schema statement>
This Subclause modifies Subclause 11.2, “ <drop schema statement>", in ISO/IEC 9075-2.

Function

Destroy a schema.

Format

No additional Fornat itens.

Syntax Rules

1) |Insert thisSR|If RESTRICT is specified, then Sshall not include any 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, let MN be the <SQL-server module
name> of M. For every M, the following <drop module statement> is effectively executed:

DROP MODULE MN CASCADE

2) |Replace GR 11)|Let Rbeany SQL-invoked routine whose routine descriptor contains the <schemaname>
of Sinthe <SQL routine body>.

Case:

a) If Risincludedinan SQL-server module M, then let MN be the <SQL -server module hame> of M.
Thefollowing <drop modul e statement> is effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE

b) Otherwise, let SN be the <specific name> of R. The following <drop routine statement> is effectively
executed without further Access Rule checking:

DROP SPECI FI C ROUTI NE SN CASCADE

3) |Insert after GR 11)| Let SSM be any SQL-server module whose module descriptor includes the <schema
name> of Sand let MN be the <SQL -server module name> of SSM. Thefollowing <drop modul e statement>
is effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE
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