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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

and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of inforn
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

The procgdures used to develop this document and those intended for its further maintenance are de
the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for'the different
documenq should be noted. This document was drafted in accordance with the editerial rules of the

Directive
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The comrpittee responsible for this document i$ISO/IEC JTC 1, Information technology, SC 32, Dé
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A list of alll parts in the ISO/IEC9075 series, published under the general title Information technologly —

Databasglan-guages — SQL,\can be found on the ISO website.
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I ntroduction

The organization of this part of ISO/IEC 9075 is as follows:

1)
2)

3)

4)
5)

6)

7)

8)

9)

10) Clau
11) Clau
12) Clau

13) Clau
14) Clau
15) Clau

16) Clau

Clause 1, “Scope”, specifies the scope of this part of ISO/IEC 9075.

Clause 2, “Normative references”, identifies additional standards that, through reference in this

part of

ISO/

Clau
of IS

Clau

Clau
store

Clau
store

Clau
as us

Clau
persi

Claus
assod

modt

of pe

EC 9075, constitute provisions of this part of ISO/IEC 9075.

e 3, “Definitions, notations, and conventions”, defines the notations and conventions,used i
D/IEC 9075.

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

e 5, “Lexical elements”, defines a number of lexical elements used in the-definition of per
I modules.

e 6, “Scalar expressions”, defines a number of scalar expressions ysed in the definition of
1 modules.

bd in persistent stored modules.

stent stored modules.

e 10, “Schema definition and manipulation’;@efines the schema definition and manipulation s
iated with the definition of persistent stored modules.

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

e 13, “Data manipulation™, defines data manipulation operations associated with persister]
les.

e 14, “Additional data manipulation rules”, defines additional rules for data manipulation,
e 15, “Controhstatements”, defines the control statements used with persistent stored mog

e 16, “Dynamic SQL”, defines the facilities for executing SQL-statements dynamically in t
Fsistent-stored modules.

e 7, “Embedded SQL”, defines the host language embeddings.

N this part

Sistent

persistent

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

e 9, “Additional common elements”, defines additional common elements used in the definition of

tatements

t stored

ules.

e context

17) Clause 18, “Diagnostics management”, defines enhancements to the facilities used with persistent stored
modules.

18) Clause 19, “Information Schema”, defines the Information and Definition Schema objects associated with
persistent stored modules.

19) Clause 20, “Definition Schema”, defines base tables on which the viewed tables containing schema infor-
mation depend.

20) Clause 21, “Status codes”, defines SQLSTATE values related to persistent stored modules.

X Persistent Stored Modules (SQL/PSM)
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21) Clause 22, “Conformance”, defines the criteria for conformance to this part of ISO/IEC 9075.

22) Annex A, “SQL Conformance Summary”, is an informative Annex. It summarizes the conformance

requirements of the SQL language.

23) 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.

24) Anng
the b

25) Anngx D, “Deprecated features”, is an informative Annex. It lists features that the responsible
Compnittee intend will not appear in a future revised version of this part of ISO/IEC9075.

26) Anngx E, “Incompatibilities with ISO/IEC 9075:2011”, is an informative AnneX. It lists incomy
with the previous version of this part of ISO/IEC 9075.

27) Ann

echnical

atibilities

gx F, “SQL feature taxonomy”, is an informative Annex. It identifies features of the SQL Ighguage

specified in this part of ISO/IEC 9075 by an identifier and a short deSeriptive name. This taxonomy is used

to spgcify conformance.

28) Anngx G, “Defect reports not addressed in this edition of this{part of ISO/IEC 9075, is an informative
Anngx. It describes the Defect Reports that were known &t the time of publication of this part of this
International Standard. Each of these problems is a problem carried forward from the previous pdition of
ISO/|EC 9075. No new problems have been created*in‘the drafting of this edition of this Interngtional

Standard.

In the tex{ of this part of ISO/IEC 9075, Clauses and Annexes begin new odd-numbered pages, and in
“Lexical ¢lements”, through Clause 22, “Conformance”, Subclauses begin new pages. Any resulting
space is npt significant.

Clause 5,
blank

©ISO/IEC 2016 — All rights reserved Introduction xi
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INTERNATIONAL STANDARD

ISO 9075-4:2016(E)

| nfor mation technology — Database languages — SQL —

Part 4:
Persist

1 Sco

This part

t Stored M odules (SQL/PSM)

e

pf International Standard 1ISO/IEC 9075 specifies the syntax and semantie$ of a database |

for declarjng and maintaining persistent database language routines in SQL-server modules.

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

— The 4pecification of statements to direct the flow of control.

— The gssignment of the result of expressions to variables and parameters.

— The g

that grise during their execution.

— The gpecification of statements to signal and resighal conditions.

— The declaration of standing SQL-server cursors.

— The declaration of local variables.

It also ind

SQL-server modules and SQL-invoked-routines.

Ainguage

pecification of condition handlers that allow SQL-invoked routines to deal with various cgnditions

ludes the definition of the Infermation Schema tables that contain schema information pertaining to

©ISO/IEC 2016 — All rights reserved
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2.1 1SO and |EC standards

2 Normativereferences

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

21 180 and |EC standards
[1SO9(Q75-1] ISO/IEC 9075-1:2016, Information technology — Database languages — SQL — Hart 1:
Framefvork (SQL/Framework).

[1SO9(Q75-2] ISO/IEC 9075-2:2016, Information technology — Database [anguages — SQL — Hart 2:
Foundation (SQL/Foundation).

[1SO9(Q75-11] ISO/IEC 9075-11:2016, Information technology — Database languages — QL — Part 11:
Information and Definition Schemas (SQL/Schemata).

©ISO/IEC 2016 — All rights reserved Normativereferences 3
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3.1 Conventions

3 Definitions, notations, and conventions

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

3.1 Conventions

This Subdlause modifies Subclause 3.3, “Conventions’, in |SO/IEC 9075-2.

3.1.1 Useof terms

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

3.1.1.1 Pther terms

This Subdause 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
control statement> 2 if S2 contains Sl.

N\

0L

|Insert thig paragraph\ The phrase “The scope of a <handler declaration> contained in a Y is that Y, gxcluding
every <SQL schema statement> contaifned in that Y” means that the scope of the <handler declaratign> does

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

©ISO/IEC 2016 — All rights reserved Definitions, notations, and conventions 5
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4.1 SQL-server modules

4 Concepts

This Clause modifies Clause 4, “Concepts”, in 1SO/IEC 9075-2.

name>. S
module s

An<SQL
character

L -server modules

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

server module definition> contains an <SQL-server module name>y an’optional <SQL-serv|
et specification>, an optional <SQL-server module schema clause>) an optional <SQL-serv|

module
<drop

br module
br module

path specification>, zero or more SQL-server module declared local temperary tables specified by <temporary

table decl

The <SQ
specified
expressin

ration>s, and one or more <SQL-invoked routine>s.

-server module name> of an SQL-server module is.a<schema qualified name>. The char
y the <SQL-server module character set specification> identifies the character repertoire
the names of schema objects used in the <SQL.*server module definition>. The <default

hcter set
sed for
schema

name> spgcified by the <SQL-server module schema clause> identifies the schema name used for implicit

qualificat
of an SQL

An SQL-
identifier
is created,
determing

An SQL-
includes:

— The §
— The g
— Thed

on of unqualified names appearing in the <SQL-server module definition>. The SQL-invoke
[ -server module are invoked only from SQL-statements.

erver module has an SQL-server medule authorization identifier, which is set to the autho
pf the owner of the schema that contains the SQL-server module at the time the SQL-serv
The SQL-server module authgrization identifier acts as the current authorization identifier fo
tion for the SQL objects, if\any, contained in the SQL-server module.

erver module is described by an SQL-server module descriptor. An SQL-server module d

bQL-server madute name of the SQL-server module.
escriptor-0f the character set in which the SQL-server module is represented.

efaul’'schema name used for implicit qualification of unqualified names in the SQL-serve

0 routines

rization
br module
privilege

pscriptor

I module.

— The §

bQL<server module authorization identifier of the SQL-server module.

— Thel
— Thet

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

able 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.

— Thet

ext of the <SQL-server module definition>.

— The creation timestamp.

©ISO/IEC 2016 — All rights reserved
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4.2 Tables

4.2 Tables

This Subclause modifies Subclause 4.15, “Tables™, in | SO/IEC 9075-2.

421 Basetables

This Subdlause modifies Qubclause 4.15.2, “Base tables”, in ISO/IEC 9075-2.

4.2.1.1 [Temporary tables

This Subdlause modifies Subclause 4.15.2.3, “Temporary tables”, in ISO/IEC 9075-2.

| Insert thi$ paragraph|An SQL-server module declared local temporary table isadeclared local tempgrary table
defined i an <SQL-server module definition>. An SQL-server module declared local temporary taile is
effectively materialized the first time any <module routine> in the <SQL *server module definition> thgt contains
the <temporary table declaration> is executed, and it persists for that-SQL-session. Every SQL-server module
in every §QL-session that references an SQL-server module declared local temporary table causes g distinct
instance gf that declared local temporary table (i.e., a multiset-0f rows that is visible only to that SQ|L-server
module d@iring that SQL-session) to be materialized. That is,.the multiset of rows that is referenced by the <table
name> offan SQL-server module declared local temporaty.table cannot be shared between SQL-sesgions, nor
between $QL-server modules that execute during an SQL-session.

4.2.2 Uniqueidentification of tables

This Subdlause maodifies Subclause 4.15.5, ““Unique identification of tables”, in 1ISO/IEC 9075-2.

— |Appgnd after 4th list item] The <table name> of an SQL-server module declared local temporgry table,
together with an SQL-session identifier and an SQL-server module name, uniquely identifies a multiset
of roys.

4.3 SQL-schemas

This Subdause modifies Subclause 4.26, ““SQL -schemas™, in ISO/IEC 9075-2

[Insert into 1st paragraph|

— An SQL-server module descriptor.

4.4  SQL-invoked routines

This Subclause modifies Subclause 4.33, “SQL-invoked routines”, in 1SO/IEC 9075-2.
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441 Overview of SQL-invoked routines

This Subclause modifies Subclause 4.33.1, “Overview of SQL-invoked routines, in |SO/IEC 9075-2.

|Replace 3rd paragraph|An SQL-invoked routine is either a component of an SQL-server module or an element
of an SQL-schema. An SQL-invoked routine that is defined in an <SQL-server module definition> is called
an SQL-module-level routine. An SQL-invoked routine that is not defined in an <SQL-server module definition>
is an element of an SQL-schema and is called a schema-level routine.

4.4.2 Hxecution of conventional SQL -invoked routines

This Subdause modifies Subclause 4.33.3, ““Execution of conventional SQL-invoked+outines”, in ISO/IEC
9075-2.

|Rep|ace 2nd paragraph |An SQL-invoked routine has a routine SQL-path, whictrisinherited from its ¢ontaining
SQL-server module or schema, the current SQL-session, or the containing-SQL-client module.

4.4.3 Houtinedescriptors

This Subdause modifies Subclause 4.33.5, ““Routine descriptors”, in | SO/IEC 9075-2.

|Insert intp 1st paragraph|

— Ifthg SQL-invoked routine is not a schema-level routine, then the <SQL-server module name> of the SQL-
server module that includes the SQL-invokéd routine and the <schema name> of the schema thdt includes
the SRL-server module.

4.5

(@s)

QL -paths

This Subdause modifies Subelause 4.34, “SQL-paths”, in ISO/IEC 9075-2.

|Replace 2nd paragraph{The value specified by CURRENT_PATH is the value of the SQL-path of the current
SQL-sessjon. This'SQL-path is used to search for the subject routine of a <routine invocation> whosg <routine
name> dos not ¢entain a <schema name> when the <routine invocation> is contained in <preparable sthtement>s
that are prepared in the current SQL-session by either an <execute immediate statement> or a <prepare state-
ment>, orf contained in <direct SQL statement>s that are invoked directly. The definition of SQL-scljemas and
SQL-server modules specify an SQL-path that Is used to search for the subject routine of a <routine invocation>
whose <routine name>s do not contain a <schema name> when the <routine invocation> is contained respectively
in the <schema definition> or the <SQL-server module definition>.

46 Host parameters

This Subclause modifies Subclause 4.35, ““Host parameters”, in 1SO/IEC 9075-2.
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4.6.1 Statusparameters

This Subclause maodifies Subclause 4.35.2, “Status parameters”, in 1SO/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
conditionpthenmitiscaltedtheactivecomptetioncondition:

| Insert thi$ paragraph] If the <SQL procedure statement> is a <compound statement>, then the active|condition
may resulit from the action of some exception handler specified in the <compound statement>.

4.7 Diagnosticsarea

This Subdlause modifies Subclause 4.36, ““Diagnostics area”, in | SO/IEC9Q75-2.

| Insert thig paragraph| Information about a completion or exception condition is placed into one or morg 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 exécution is causing the first diagnogtics area

to be modified.

|Insert thib paragraph| The first diagnostics area is emptied during the execution of a <signal statemgnt>.
Informatipn is added to the first diagnostics area duringsthe execution of a <resignal statement>.

4.8 (Condition handling

Conditior] handling is the method of handling exception and completion conditions in SQL/PSM. Cpndition
handling provides a <handler declaration> to define a handler, specifying its type, the exception and cpmpletion
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 feclaration>s specify the handling of exception and completion conditions. <handler declgration>s
are optionplly specified in'<compound statement>s. The scope of a <handler declaration> specified in <¢gompound
statementp CSis €S 'excluding every <SQL schema statement> contained in CS

A <handlgr deClaration> associates one or more conditions with a handler action. The handler action i3 an <SQL
procedurq statement>.

A general <handler declaration> is one that 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>.

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
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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
a handler is an active handler.

The most appropriate handler is determined during execution of an implicit or explicit <resignal statement>

or a handler execution. A handler cannot be the most appropriate hander for an exception condition that occurs
during thg execution of that handler. An implicit <resignal statement> is executed when a <compound-statement>
or <handler action> completes with a condition other than successful completion.

If there isjno most appropriate handler and the condition is an exception condition, thernrthe SQL-statement
raising thg exception condition is terminated with that exception condition. This type/of exception cpndition
is called dn unhandled exception condition. Unhandled exception conditions are exatnined at the next visible
scope for handling. If an exception condition remains unhandled at the outermost <éxternally-invoked pyocedure>
or <direct|SQL statement>, it is seen by the SQL-client. Even if the SQL-client¥esolves the exception pondition,
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 i resumed
as specifi¢d in Subclause 6.3.3.7, “Exceptions”, in [ISO9075-1]. ThiSitype of completion condition |s called
an unhanglled compl etion condition.

A handler| type specifies CONTINUE, EXIT, or UNDO.

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

— Execlite the handler action.

— Pop the diagnostics area stack.

— Causp the SQL-session to continue:as it would have done if execution of the innermost executing|statement
that raised the condition had comipleted.

If a handlpr type specifies EXIT; then, when the handler is activated, it will:
— Push|the diagnostics aréa stack.

— Execlite the handler action.

— Pop the diagnostics area stack.

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

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

— Roll back all of the changes to 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.

— Execute the handler action.
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— Pop the diagnostics area stack.

— 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 a completion condition: successful completion, then it was able to resolve
the condition, and execution resumes as specified in Subclause 15.2, “<handler declaration>".

If a <handler action> completes with an exception or completion condition other than successful completion,
then an inyphett<resignat-statement>is-execttet—The<restgrat-statement>-determineswhetherthereis another
<handler feclaration> that can resolve the condition.

49 (Qursors

This Subdlause modifies Subclause 4.38, ““Cursors”, in | SO/IEC 9075-2.

49.1 (eneral description of cursors

This Subdlause modifies Subclause 4.38.1, “General descriptidn of cursors”, in ISO/IEC 9075-2.

|Insert after 2nd paragraph|A cursor specified by a <declare cursor> contained in an <SQL-client module def-
inition> without an intervening <SQL schema statement>-is a standing SQL-client cursor. A cursor(specified
by a <dedlare cursor> contained in a <compound statement> is a standing SQL-server cursor.

|Rep|ace the 3rd paragraph|A declared cursor is-either a standing cursor, a declared dynamic cursot, or a
received qursor. A declared cursor has a <cursarnhame>. A <declare cursor>, <dynamic declare curgor>, or
<allocate [received cursor statement> is either immediately contained in the <module contents> of ah <SQL-
client moglule definition>, or contained-in.the <local cursor declaration list> of a <compound statement>. The
scope of g <cursor name> is the innermast <SQL-client module definition> M that contains it, with the|exception
of any <SL schema statement>s contained in M, or the <local handler declaration list> LHDL of a <¢ompound
statementp CSexcluding every'<SQL schema statement> contained in LHDL and the <SQL statement list>
SSL of C$excluding every €«SQL schema statement> contained in SS..

|Replace Pnd list item] |of the 5th paragraph| The provenance of the cursor:

— If thg cursor is-adeclared cursor or a local extended dynamic cursor, then an indication of an SQL-client
modyle, or a:<eompound statement>.

— Ifthelcursor is a PTF dynamic cursor, then a <routine invocation> that invokes a polymorphic tablg function.

— Otherwise, an SQL-session identifier.

|Insert this 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 2 — Destroying an open with-return cursor does not simultaneously destroy that cursor's result set.
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4.10 SQL-statements

This Subclause modifies Subclause 4.39, “SQL-statements”, in I SO/IEC 9075-2.

4.10.1 Classesof SQL -statements

This Subdause modifies Subclause 4.39.1, ““Classes of SQL-statements”, in I SO/IEC 9075-2.

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

— SQL1control declarations

4.10.2 QL -statementsclassified by function

This Subdause modifies Subclause 4.39.2, ““SQL-statements classified by function™, in ISO/IEC 9075-2.

4.10.2.1 SQL -schema statements

This Subdause modifies Subclause 4.39.2.1, ““SQL-schema statements”, in I SO/IEC 9075-2.

[Insert thib paragraph| The following are additional, SQL-schema statements:

— <SQL-server module definition>

— <drop module statement>

4.10.2.2 BQL -control staterments

This Subdause modifies. Subclause 4.39.2.6, ““SQL-control statements”, in |SO/IEC 9075-2.

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

— <con pound Statement>

— <casg Statement>

— <if statement>

— <iterate statement>
— <leave statement>
— <loop statement>
— <while statement>

— <repeat statement>
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— <for statement>

— <assignment statement>

4.10.2.3 SQL -control declarations

||nsert this pamgraph} The following are the SQI -control declarations:

— <confition declaration>
— <hanfler declaration>

— <SQL variable declaration>

4.10.2.4 SQL -diagnostics statements

This Subdause modifies Subclause 4.39.2.8, ““SQL-diagnostics statements’, in 1SO/IEC 9075-2.

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

— <sigrnal statement>

— <resignal statement>

4.10.3 JQL -statements and transaction states

This Subdause modifies Subclause 4.39:4; ““SQL-statements and transaction states”, in 1SO/IEC 9(75-2.

|Insert thi$ paragraph\ The following additional SQL-statement is a transaction-initiating SQL-staterpent:

— <for statement>

|Insert thib paragraph| The\following additional SQL-statement is not a transaction-initiating SQL-sfatement:

— <itergte statement>

— <lea\e statement>

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

— SQL-control statements other than:
+  <for statement>
*  <ijterate statement>

¢ <leave statement>
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4.10.4 SQL-statement atomicity and statement execution contexts

This Subclause modifies Subclause 4.39.5, “SQL-statement atomicity and statement execution contexts”, in
| SO/IEC 9075-2.

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

—  <assi
<cast
<con

<for

<loo
<repg

<whi

4.10.5 Hmbeddable SQL -statements

This Subdause modifies Subclause 4.39.6, ““Embeddahle SQL-statements”, in I SO/IEC 9075-2.

<if sItement>.

gnment statement>.

statement>.
pound statement>, unless BEGIN ATOMIC is specified.

Statement>.

statement>.
at statement>.

lle statement>.

[Insert thi

paragraph | The following are additionakSQL-statements that are embeddable in an <embe

host prog

SQL-clieft module:

— Al SQL-control statements

NOTE
SQL-s

4.10.6 Freparable and-immediately executable SQL -statements

This Subdlause madifies Subclause 4.39.7, “Preparable and immediately executable SQL-statement|

ISO/IEC

am> and that may be the <SQL procedure statement> in an <externally-invoked procedur]

3 — SQL-control declarations contained in (for example) <compound statement>s are permitted, even when th
atement is embedded in an <embedded SQL host program>.

D075-21

[Insert thib-para

fded SQL
£> in an

e containing

>,in

<compound statement>
<case statement>

<if statement>

<iterate statement>
<leave statement>

<loop statement>
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— <while statement>

— <repeat statement>

— <for

statement>

— <assignment statement>

[Insert thi

S paragraph\ Consequently, the following SQL-control declarations are not preparable:

— <congition declaration>

— <hanfler declaration>

J— <SQ

| variable declaration>

4.10.7 Directly executable SQL -statements

This Subdlause modifies Subclause 4.39.8, “Directly executable SQL-statements”, in |SO/IEC 9075+

[Insert thi

b paragraph| The following are additional SQL-statements that may be executed directly:

— All SQL-control statements

4.10.8 Iterated SQL -statements

The follo

— <loo

—  <whi

ving are the iterated SQL-statements:
;[ statement>

e statement>

— <repgat statement>

— <for

statement>

4.10.9 dompound statements

A compo
compoun

ment. A

ﬁnd statement allows a sequence of SQL-statements to be considered as a single SQL-stats

server cursors can be declared. See Subclause 15.1, “<compound statement>".

4.11 Basic security model

This Subclause maodifies Subclause 4.40, “Basic security model”, in | SO/IEC 9075-2.
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4.11.1 Privileges

This Subclause modifies Subclause 4.40.2, “Privileges™, in ISO/IEC 9075-2.

|Insert into 1st paragraph|

— SQL-server module

| Insert this paragraph|An execute privilege descriptor may also identify the existence of a privilege on the SQL-
server mgdule identified by the privilege descriptor.

|Insert this paragraph\ The object identification included in an execute privilege descriptor may. also fidentify
the SQL-$erver module described by the descriptor.

|Insert thi$ paragraph\ If the object identified by an execute privilege descriptor is an SQL-invoked rputine R,
then Rshall be a schema-level routine.

NOTE}4 — “schema-level routine” is defined in Subclause 11.60, “<SQL-invoked routine>", in [ISO9075-2].

4.12 SQL-sessions

This Subdause modifies Subclause 4.43, “SQL-sessions”, in JSO/IEC 9075-2.

4.12.1 General description of SQL-sessions

This Subdlause modifies Subclause 4.43.1, “General description of SQL-sessions”, in ISO/IEC 907%-2.

|Insert thib paragraph| Certain operations during an SQL-session SSare possible only when SSis in fondition
handling mode. This mode becomes in gffect when execution of an SQL-statement has completed tofthe extent
that all diggnostics information pergaining to that execution is recorded in the first diagnostics area. Condition
handling node ceases to be in effectwhen execution of the next SQL-statement begins.
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(Blank page)
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5 Lexical elements

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

51 «

This Subg

Functid

Specify ¢

Format

<non-res
oA

| COND
| EXIT
| STAQ
| UNDO

<reserve
A

| DO
| ELSH

| HAND

token> and <separator >

lause modifies Qubclause 5.2, “<token> and <separator>"’, in | SO/IEC 9075-2.

DN

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

erved word> ::=
| alternatives from|SQO |EC 9075-2

ITION_IDENTIFIER

KED

d word> ::=
| alternatives fromI|SQO | EC 9075-2

IF

LER

I 1F |

| LEAV

ITERATE

E " LOOP

| REPEAT | RESIGNAL

| SIGN

| UNTI

AL

L

| WHILE
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Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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5.2 Namesand identifiers

This Subclause modifies Subclause 5.4, “Names and identifiers”, in 1SO/IEC 9075-2.

Function

Specify names.

Formal

<SQL-senver module name> ::=
<schema qualified name>

<SQL varjiable name> ::=
<identifier>

<conditijon name> ::=
<identifier>

Syntax|Rules

1) [Replace SR 4)a)| If the <local or schema qualified name>'is contained, without an intervening kschema
definjtion> or <SQL-server module definition>, in a <preparable statement> that is prepared in the current
SQL {session by an <execute immediate statement>@r a <prepare statement> or in a <direct SQL statement>
that ip invoked directly, then the default <unqualified schema name> for the SQL-session is implicit.

2) |Inseft before SR 4)b)| If the <local or schefa qualified name> is contained in an <SQL-server module
definjtion> without an intervening <schema definition>, then the <default schema name> that igspecified
or implicit in the <SQL-server module-definition> is implicit.

3) [Replace SR 5)a)| If LSQ is “MODULE”, then TN shall be contained in exactly one of the folloying:

a) n <SQL-client module definition> that contains, without an intervening <SQL schema statement>,
<temporary table-declaration> TT whose <table name> has a <qualified identifier> equivplent to
l.

b) An <SQL-server module definition> that contains a <temporary table declaration> TT whase <table
ame> hasa-<qualified identifier> equivalent to QI.

4)

ce SR'7)| Let CN be a <cursor name>. At least one of the following shall be true:

a) CNLs contained without-an-intervening <SQL _schema statement> _inan <SOL -client maodiile defini-
* T t t 5} < cere 5 € < *

tion> whose <module contents> contains a <declare cursor> or <dynamic declare cursor> whose
<cursor name> is CN.

b) CNiscontained, without an intervening <SQL schema statement>, in a <compound statement> whose
<local cursor declaration list> contains a <declare cursor> whose <cursor name> is CN.

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

a) If UDTN is simply contained in <path-resolved user-defined type name>, then
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b)

Case:

i)

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

Otherwise:
1) Case:

Caset

f UDTN(s)simply contained in <schema-resolved user-defined type name>, then

A) If UDTN is contained, without an intervening <schema definition> or <SQL—server
module definition>, in a <preparable statement> that is prepared in the curfent SQL-
session by an <execute immediate statement> or by a <prepare statement>|or in a
<direct SQL statement> that is invoked directly, then let DP be the:SQL-path of the
current SQL-session.

B) If UDTN s contained in an <SQL-server module definition> without an infervening
<schema definition>, then let DP be the SQL-path ofthat <SQL-server module defi-
nition>.

C) IfUDTNis contained in a <schema definition> thatis not contained in an <SQL-client
module definition>, then let DP be the SQL=path of that <schema definitiop>.

D) Otherwise, UDTN is contained in an <SQ@L-client module definition>; let IDP be the
SQL-path of that <SQL-client modulg ‘definition>.

2) Let Nbe the number of <schema name>sin DP. Let §, 1 (one) <i <N, be the i-thh <schema
name> in DP.

3) Let the set of subject types be:the set containing every user-defined type T in th¢ schema
identified by some §, 1 (onéy<i < N, such that the <qualified identifier> of T is gquivalent

to QI. 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 thaf there is
no other type UDT2 for which the <schema name> of the schema that includes|the 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) The implicit <schema name> of UDTN is the <schema name> of the schema thgt includes
the.user-defined type descriptor of UDT.

]

H-UbHHscontatnetwithottamtaterventrg<schema-defirttion>er<SQt=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 is invoked directly, then the implicit <schema name> of UDTN is the default <unqualified

schema name> of the current SQL-session.

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>.
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5.2 Namesand

identifiers

iii)  IfUDTN s contained in a <schema definition> that is not contained in an <SQL-client module
definition>, then the implicit <schema name> 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>.

6) \Replace SR 13)d)i)| If the <schema qualified name> is contained, without an intervening <schema defini-

tion>or <SQL-server module definition>, in a <preparable statement> that is prepared in the cur

Sessi
that i

bn by an <execute immediate statement> or a <prepare statement> or in a <direct SQLxsta]

7) \ Insent before SR 13)d)ii)| If the <schema qualified name> is contained in an <SQL-servermodule d

withqut an intervening <schema definition>, then the <default schema name> that\is’specified g
in the <SQL-server module definition> is implicit.

8) |Replace SR 28)| If a <descriptor name> contains an <extended descriptor name> that identifies

pararpeter reference> or an <SQL variable reference>, respectively, and-does not specify a <scop

then

valug for the <descriptor name>.

Access

No aglditional Access Rules.

General Rules

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

3 [Inse

optig

Confor

No agidifional Conformance Rules.

©ISO/IEC 2016 — All rights reserved

NOTE 5 — The previous rule disambiguates between an <extended descriptor name> that is an <SQL paramete
of an <SQL variable reference>, respectively, and a <non-extended descriptor name> that is an <identifier> and
precedence to the <SQL parameter reference> or <SQL variable{reference>, respectively.

hat <SQL parameter reference> or <SQL variable reference>respectively, is used to sup

Rules

hally a corresponding SQLSTATE value.

manceRules

Fent SQL-
ement>

5 invoked directly, then the default <unqualified schema name> for the SQL-session i implicit.

efinition>
r implicit

an <SQL
P option>,
ply the

reference>
gives

t this GR| A <condition name> identifies an exception condition or a completion conditiof and
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(Blank page)
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6 Scalar expressions

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

6.1 <value specification> and <target specification>

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

Function

Specify ohe or more values, host parameters, SQL parameters, dynamic.parameters, host variables, pr SQL
variables.

Format

<general| value specification> ::=
I All alternatives froml|SQO |EC 9075-2
| <SQY variable reference>

<simple [value specification> ::=
I Al alternatives from | SQ | ECy9075-2
| <SQY variable reference>

<target [specification> ::=
I All alternatives from1SQ | EC 9075- 2
| <SQY variable reference>

<simple [target specification> ::=
I Al alternatiwves from|SQ | EC 9075-2
| <SQY variablenreference>

<target [array_reference> ::=
I Al alternatives fromlSQO I EC 9075-2
| <SQY variable reference>

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.
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General Rules

1) |Replace GR 3)|A <target specification> specifies a target that is a host parameter, an output SQL param-
eter, a column of a new transition variable, an element of a target whose declared type is an array type or

a distinct type whose source type is an array type, a parameter used in a dynamically prepared statement,
a host variable, or an SQL variable, according to whether the <target specification> is a <host parameter
specification>, an <SQL parameter reference>, a <column reference>, a <target array element specification>,
a <dynamic parameter specification>, an <embedded variable specification>, or an <SQL variable refer-
ence¥, Tespectively.

2) |Replace GR 15)|A <simple target specification> specifies a target that is a host parameteri:an‘oytput SQL
parameter, a column of a new transition variable, a host variable, or an SQL variable, according o whether
the <gimple target specification> is a <host parameter name>, an <SQL parameter reference>, d <column
refer¢nce>, an <embedded variable name>, or an <SQL variable reference>, respectively.

NOTE 6 — A <simple target specification> can never be assigned the null value.

Conformance Rules

No a@lditional Conformance Rules.
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<
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4:2016(E)

6.2 <identifier chain>

identifier chain>

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

Function

Disambiguate a <period>-separated chain of identifiers.

Formal

No addit

Syntax

1)

2)

3)

4)

5)

6)

7)

©ISO/IEC 2016 — All rights reserved

i onal Format itens.

Rules

Inse

t before SR 8)| An SQL variable V is said to be refinable if the declared type of V is a row

struc

ured type.

[Replace the lead text of SR 8)| For at most one j between 1 (one)iand M, PIC; is called the bas]

and j
SQL
ared

type or a

sof IC,

is called the basis length of IC. The referent of the basisis a column C or a period P of a fable, an

parameter SP, or an SQL variable SV. The basis, basisJdength, basis scope and basis refere
btermined as follows:

nt of IC

|Replace SR 8)a)ii)| Otherwise, IC shall be contained'within the scope of one or more range varliables

whose associated column lists include a column:whose <column name> is equivalent to I, or in

of onge or more range variables whose associated period lists include a period whose period na
equivalent to 14, or within the scope of a <rgutine name> whose associated <SQL parameter deflaration

list> jncludes an SQL parameter whose-<SQL parameter name> is equivalent to 11 or within the scope of

one dr more <beginning label>s whase associated <local declaration list> includes an SQL vari
<SQL variable name> is equivalentto 1. Let ISbe the innermost such scope. Let the phrase posgble scope

enote those range variables; <routine name>s, and <beginning label>s whose scope is IS The number

tags
of po

ssible scope tags shallthe 1 (one). Let IPST be that possible scope tag.

[Inse

t after SR 8)a)ii)2)( If IPST is a <beginning label>, then let SV be the SQL variable whose

varia
the s

ple name> is_equivalent to I1. PIC; is the basis of IC, the basis length is 1 (one), the basis
ope of Sv{and the basis referent is SV.

[Inse

t before"SR 8)b)iv)| If IC is contained in the scope of a <beginning label> whose associats

decld

rationdist> includes an SQL variable SV whose <SQL variable name> is equivalent to 1,

the scope
eis

le whose

<SQL

bcope is

d <local
hen PIC;

isac

ndidate hasis of IC_the scope of DI(‘l is the scope of SV _and the referent of DI(‘l is SV

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

IC and whose associated <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 scope of SV, and the ref-

erent

of PIC, is SV.

\ Insert before SR 8)b)iv)\ If N> 2 and PICq 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
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name> is equivalent to I, then PIC, is a candidate basis of I1C, the scope of PIC, is the scope of SV, and
the referent of PIC, is SV.

8) |Replace the Note associated with SR 10)]

NOTE 7 — In this transformation, (PICg, ) is interpreted as a <value expression primary> of the form
<left paren> <value expression> <right paren>. PICp_is a <value expression> that is a <value expression primary> that is
either a <nonparenthesized value expression primary> that is a <column reference> or an <unsigned value specification>
that is a <general value specification> that is either an <SQL parameter reference> or an <SQL variable reference>. The

ig = NS EErTeT A e e d-Synte-R o d a
Subclause 6.17, “<meth

i
a

od invocation>". Alternatively, on the left-hand side of an <assignment statement>, (P!
terpreted as “<left paren> <target specification> <right paren>", and the identifiers I g +1, ..., Iy are parsédwusin

9) [Inse

Access

Non&.

Gener g

1) [inse

execmtion of the <compound statement> whose <local declaration list> contains the <SQL varia
ration> that declares SV.

Conformance Rules

1) Withput Feature P005, “Qualified SQL variable references”, conforming SQL language shall n

an S(

Rules

| Rules

DL variable reference whose-first <identifier> is the <beginning label> of a <compound stz

d

CaL) is
the Format

nd Syntax Rules of <modified field reference> and <mutator reference> in Subclause 15.5, “<assignment statdment>".

t after SR 15)| A <basic identifier chain> whose basis referent is an SQL variabl¢ is an QI variable
refergnce.

t this GR| If BIC is an SQL variable reference, then BIC references the SQL variable SV of a given

ble decla-

Dt contain
tement>.
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6.3 <next value expression>

This Subcl

ause modifies Subclause 6.14, “<next value expression>"", in |SO/IEC 9075-2.

Function

Return the next value of a sequence generator.

Formal

No addi tj

Syntax

onal Format itens.

Rules

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

2) |Inseft this SR|<next value expression> shall not be contained without an intervening <SQL stgtement

list>

statefqnent>.

Access

No aglditional Access Rules.

Generadl Rules

No a@lditional General Rules.

Conformance Rules

No a@lditional Conforymance Rules.

n a <case statement>, an <if statement>, a <loop statement>, a <while statement>, or a <fepeat

Rules
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6.4 <SQL

64 <

variable reference>

SQL variable reference>

Function

Reference

Forma

an SQL variable.

<SQL var
<basig

Syntax

iable reference> ::=
identifier chain>

Rules

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

Access

None.

Rules

General Rules

Nona.

Confor

Nona.

mance Rules
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7 Query expressions

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

7.1

A

tablereference>

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

Function

Referencs a table.

Format

No addi t}ji onal Format itens.

Syntax|Rules

1) ]Repllace SR 8)d)iii)\ QSTPSshall not contain‘a <column reference>, an <SQL parameter refergnce>, or
an <$QL variable reference>.

Access|Rules

No ag¢lditional Access Rules.

General Rules

No aglditional(General Rules.

Conformance Rules

No additional Conformance Rules.
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7.2 <quer

72 <

y specification>

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>.

Formal

No addi t]i onal Formmt itens.

Syntax

Rules

1) [Inse

t after SR 8)f)i)| If 1C is contained in the scope of a <beginning label* whose associated <

local dec-

laratipn list> includes an SQL variable SV whose <SQL variable name> is equivalent to I, then PIC; is

a candidate basis of I1C and the scope of PIC; is the scope of SV.

2) [Inse

t after SR 8)f)i)| If N = 2 and PIC; is equivalent to a <beginning label> BL whose scope ¢

and whose associated <local declaration list> includes an SQL variable SV whose <SQL varia
is equiivalent to 12, then PIC, is a candidate basis of |C;.the scope of PIC, is the scope of SV, a

erent|

of PIC, is SV.

3) [Inse

t after SR 8)f)i)| If N > 2 and PIC; is equivalent to a <beginning label> BL whose scope ¢

and whose associated <local declaration list>includes a refinable SQL variable SV whose <SQ

name
the re

> is equivalent to 12, then PIC, is a-eandidate basis of I1C, the scope of PIC; is the scope ¢
ferent of PIC, is SV.

4) [lInse

t after SR 13)o)ii)| If DCOLy s a single SQL variable reference, then COLN is the <SQU

name

> of the SQL variable designated by the SQL variable reference.

5) [Inse

t after SR 19)c)| I the i-th <derived column> in the <select list> does not specify an <as cl

the <
name
SQL

value expression>)of that <derived column> is a single SQL variable reference, then the <
> of the i-th-column of the result is the <SQL variable name> of the SQL variable designa
\variable reference.

6) |[Inse

t after'SR 21)b)iv)| An SQL variable.

pntains 1C

tme name>

d the ref-

pntains 1C

| variable
f SV, and

variable

huse> and
column
ted by the

Access

Rules

No additional Access Rules.

General Rules

No additional General Rules.
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Confor mance Rules

1) 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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8.1 Handler execution

8 Additional common rules

This Clause modifies Clause 9, “Additional common rules’, in |SO/IEC 9075-2.

8.1 Handler execution

Subclayse Signature

“Handlefy execution” [General Rules] (
Paramgter: “MOST APPROPRIATE HANDLER”

)

Function

Execute the most appropriate handler for an exception condition.

Syntax|Rules

Nona.

Access|Rules

Non&.

Generdl Rules

NOTE|8 — Except where explicitly specified, the GRs of this Subclause are not terminated when an exception conditipon is raised.
1) Case

a) If this-Subclause has been invoked as a “subroutine Subclause” from another Subclause, then: Let
MAH be the MOST APPROPRIATE HANDLER in an application of the General Rules of this $ubclause.
MAH is the most appropriate handler.

b) Otherwise, let MAH be the most appropriate handler for the condition C, the raising of which caused
the invocation of this Subclause.

2) Let HD be the <handler declaration> that effectively created MAH.
3) Let CShe the <compound statement> simply containing HD.

4) Let HT be the <handler type> specified in MAH.

5) Let HA be the <handler action> simply contained in MAH.
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6) 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.

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

RESI1GNAL
NOTE-to—tfacomditiomresutts marmmpticit Tottack {See-Subctause 242445 “tmpticit Totttacks ™ SO 96
afomic execution context, the transaction has been effectively rolled back by the time the Handler body is execy
tfansaction initiating statement is executed following this, it would require a transaction to be initiated in anatom
cpntext, which is not valid. Therefore, the condition is effectively resignaled to an outer non-atomic execution g

8) If HT specifies CONTINUE, then:

a) The General Rules of Subclause 23.2, “Pushing and popping the diagnosti¢s:area stack”, in |
2], are applied with PUSH as OPERATION and the diagnostics area stack as STACK.

b) The General Rules of Subclause 15.1, “<compound statement>”, are.applied with HA as CONl
$TATEMENT.

c) Case:

If there is an unhandled condition other than sueeéssful completion at the completio

then:

1) The General Rules of Subclause 23.2,%Pushing and popping the diagnostics ar
in [1SO9075-2], are applied with RISH as OPERATION and the diagnostics arg
STACK.

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

RESIGNAL

Otherwise:

1) The General Rules of Subclause 23.2, “Pushing and popping the diagnostics ar
in [ISO9075-2], are applied with POP as OPERATION and the diagnostics areg
STACK .

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

3).—~HA completes with completion condition successful completion and the SQL-s¢

continues as it would have done if execution of the innermost executing statem

75-2]) inan
ted. If any
ic execution
ontext.

1ISO9075-

IPOUND

n of HA,

pa stack”,
a stack as

ba stack”,
stack as

ssion
Nt that

raised the condition had completed.

9) If HT specifies EXIT, then:

a) The General Rules of Subclause 23.2, “Pushing and popping the diagnostics area stack”, in [ISO9075-
2], are applied with PUSH as OPERATION and the diagnostics area stack as STACK.

b) The General Rules of Subclause 15.1, “<compound statement>", are applied with HA as COMPOUND
STATEMENT.

c) Forevery open standing SQL-server cursor CR declared in the <local cursor declaration list> of CS
the General Rules of Subclause 15.4, “Effect of closing a cursor”, in [ISO9075-2], are applied with
CR as CURSOR and SAVE as DISPOS TION.
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d) Case:

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

1) The General Rules of Subclause 23.2, “Pushing and popping the diagnostics area stack”,
in [1ISO9075-2], are applied with PUSH as OPERATION and the diagnostics area stack as

STACK.
2\ T hae-fallawiaa ¥ reaal-ctatanaant H £F. U (WP VS iacl
L} LA™ IUIIUV\IIIIH ICQIyIIaI QULALCTTICTITU 1o UllchlVUly CAULULULCU.
RESIGNAL

ili) Otherwise:

1) The General Rules of Subclause 23.2, “Pushing and popping the diagnostics ar¢a stack”,
in [1ISO9075-2], are applied with POP as OPERATION and the‘diagnostics ared stack as
STACK.

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

3) HA completes with completion condition successfulcompletion and the SQL-sgssion
continues as it would have done if execution of CShad completed.

10) If HT specifies UNDO, then:

a) The General Rules of Subclause 23.2, “Pushing and\popping the diagnostics area stack”, in [[SO9075-
2], are applied with PUSH as OPERATION and the diagnostics area stack as STACK.

b) All changes made to SQL-data or schemas by the execution of SQL-statements contained injthe <SQL
gtatement list> of CSand any <SQL procedure statement>s triggered by the execution of ahy such
gtatements are canceled.

¢) Korevery open standing SQL-server cursor CR declared in the <local cursor declaration ligt> of CS
the General Rules of Subclause15.4, “Effect of closing a cursor”, in [ISO9075-2], are applied with
CR as CURSOR and SAVE as DISPOS TION.

d) The General Rules ofsSubclause 15.1, “<compound statement>”, are applied with HA as COMPOUND
$TATEMENT.

e) Case:

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

1) The General Rules of Subclause 23.2, “Pushing and popping the diagnostics ar¢a stack”,
in [TSO9075-2], are applied with PUSH as OPERATTON and the diagnostics area stack as
STACK.

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

i) Otherwise:
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1) The General Rules of Subclause 23.2, “Pushing and popping the diagnostics area stack”,

in [1ISO9075-2], are applied with POP as OPERATION and the diagnostics area stack as
STACK.

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

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

Conformance Rules

Nona.
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9 Additional common elements

This Clause modifies Clause 10, ““Additional common elements’, in |SO/IEC 9075-2.

9.1 <droutineinvocation>

This Subdlause modifies Subclause 10.4, ““<routine invocation>"’, in | SO/IEC 9075-2:

Function

Invoke an SQL-invoked routine.

Format

No addi t}ji onal Format itens.

Syntax|Rules

1) |Replace SR 6)|An SQL-invoked routine Ris;an executable routine if and only if Ris a possibly|candidate
routipe and

Case
a) If Rl is contained in an <SQL'schema statement>, then
Case:

i If Rl is contained in an <SQL-server module definition> M, then the applicable privjleges for
the <authorization identifier> that owns the containing schema include EXECUTE ¢n M.

)] Otherwise, the applicable privileges for the <authorization identifier> that owns the qontaining
seheéma include EXECUTE on R.

b) Otherwise,
Case:
i) If Rl is contained 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)c)| If RI is contained 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)c)| If Rl is contained in a <schema definition> without an intervening <SQL-server module
definition>, then let DP be the SQL-path of that <schema definition>.

4) ]Replace SR 9)h)iii)5)| If XA, is an <SQL variable reference>, an <SQL parameter reference>, a <column

reference>, or a <target array element specification>, then the Syntax Rules of Subclause 9.2, “Store
assignment”, in ISO/IEC 9075-2, are applied with P; as TARGET and XA, as VALUE.

NOTE 11 — The <column reference> can only be a new transition variable column reference.

Access|Rules

No aglditional Access Rules.

General Rules

1) [Inseft after GR 5)f)i)4)| The identities of declared local temporary tablesdhat are defined in <SQL-server
module definition>s.

2) |Inseft after GR 8)a)| If Ris included in an SQL-server module S then the method and time of Binding of
P to pis implementation-defined.

3) \Replace the lead text of GR 9)b)ii)| If TS is either an <SQL ‘variable reference>, an <SQL parameter ref-
erenge>, a <column reference>, or a <target array element specification>, then

NOTE 12 — The <column reference> can only be a new transition variable column reference.

Conformance Rules

No aglditional Conformance Rules.
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9.2 <gylstatevalue>

Function

Specify an SQLSTATE value.

Forma

<sqlstatle value> ::=
SQLSTATE [ VALUE ] <character string literal>

Syntax|Rules

1) Let L be the <character string literal> contained in <sglstate value>.

2) The implicit or explicit character set of L shall be the implementation-defined character set in which
SQL$TATE parameter values are returned.

3) Let \ be the character string that is the value of
TRIM| (BOTH ** FROM L )

4) Vshall comprise either:

a) [ive characters of which the first two have the-form of a standard-defined class code and theflast three
ave the form of a standard-defined subclass code.

b) Five characters of which the first two_tiave the form of a standard-defined class code and the] last three
ave the form of an implementatian-defined subclass code.

c) [ive characters of which the first two have the form of an implementation-defined class code and the
last three have the form of either a standard-defined subclass code or an implementation-dgfined
ubclass code.

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

Access|Rules

None.

General Rules

None.

Conformance Rules

None.
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(Blank page)

42 Persistent Stored Modules (SQL/PSM)

©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=b8ba8d821255c8bd96fc6d7cffa953bf

| SO/IEC 9075-4:2016(E)
10.1 <schema definition>

10 Schema definition and manipulation

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

10.1 <schema definition>

This Subdlause modifies Subclause 11.1, ““< schema definition>"’, in | SO/IEC 9075-2¢

Function

Define a §chema.

Format

<schema jelement> ::=
'l Al alternatives fromlSQ|EC 9075-2
| <SQY-server module definition>

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules:

Generadl Rules

No a¢lditional.General Rules.

ConformaneceRutes

No additional Conformance Rules.
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10.2 <drop schema statement>

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

Function

Destroy a

schema.

Formal

No addit

Syntax
1) [insei

Access

No a¢lditional Access Rules.

Geners

i onal Format itens.

Rules

t this SR| If RESTRICT is specified, then Sshall not include any-SQL-server modules.

Rules

| Rules

1) [Inse

t before GR 8)| For every SQL-server module M contained in S let MN be the <SQL-serv|

nameg

DROP

> of M. For every M, the following <drop module statement> is effectively executed:

MODULE MN CASCADE

br module

2) |Replace GR 11)|Let Rbe any SQL=invoked routine whose routine descriptor contains the <schea name>

of Si
Case

a)

[

b)

The following=drop module statement> is effectively executed without further Access Rule

n the <SQL routine body>:

f Ris included.in-an SQL-server module M, then let MN be the <SQL-server module nam

ROP MOBULE MN CASCADE

Dthérwise, let SN be the <specific name> of R. The following <drop routine statement> is ¢

p> 0of M.
checking:

ffectively

Xecuted without further Access Rute checking:

DROP SPECIFIC ROUTINE 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.. The following <drop module statement>
is effectively executed without further Access Rule checking:

DROP
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Confor mance Rules

No additional Conformance Rules.
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10.3 <tabledefinition>

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

Function

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

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |Replace SR 4)| The <table contents source> shall not contain a <host parameter specification>[an <SQL
parameter reference>, a <dynamic parameter specification>, an <embedded variable specificatiopn>, or an
<SQL variable reference>.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional Conformance.Rules.
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10.4 <column definition>

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

Function

Define a column of a base table.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |Replace SR 1)| The <column definition> shall not contain a <host parameter specification>, an

<SQL

parameter reference>, a <dynamic parameter specification>, an <embedded variable specificatiopn>, or an

<SQL variable reference>.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional Conformance.Rules.
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10.5 <default clause>

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

Function

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

Formal

No addi t]i onal Formmt itens.

Syntax|Rules
1) |Replace SR 1)| The subject data type of a <default clause> is the data-type specified in the desgriptor
ident|fied by the containing <column definition>, <domain definition>; <attribute definition>, <alt¢r column

definjtion>, or <alter domain statement>, or that defined by the <data type> specified in the corjtaining
<SQL variable declaration>.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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10.6 <check constraint definition>

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

Function

Specify a condition for the SQL-data.
Format

No additf onal Format itens.
Syntax|Rules

1) |Replace SR 1)| The <search condition> shall not contain a <host parameter specification>, an s

parar
<SQ
a sys

Access

heter reference>, a <dynamic parameter specification>, an <empedded variable specificati
| variable reference>, or a <column reference> that references.a’system-time period start ¢
em-time period end column.

Rules

No aglditional Access Rules.

Gener g

| Rules

No aglditional General Rules.

Confor

mance Rules

No aglditional Conformance Rules.

ESQL
bn>, an
olumn or
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10.7 <drop column scope clause>

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

Function

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

Format

No additf onal Format itens.

Syntax|Rules

1) [Inseft after SR 5)d)| The module descriptor of any SQL-server module.
Access|Rules

No a¢lditional Access Rules.

Geners

| Rules

1) |Replace GR 1)|For every SQL-invoked routine R whose routine descriptor includes an <SQL foutine

body
Case

a)

[

> that contains an impacted dereference operation,

f Ris included in an SQL-server module M, then let MN be the <SQL-server module nam

The following <drop module statement> is effectively executed without further Access Rule

ROP MODULE MN CASEADE

Dtherwise, let SN-be the <specific name> of R. The following <drop routine statement> is ¢
xecuted forevery R without further Access Rule checking:

ROP SPECIFIC ROUTINE SN CASCADE

p> of M.
checking:

ffectively

t after GR 4)\ Let SSI\/I be any SQL server module whose module descrlptor mcludes an i

module statement> is effectlvely executed without further Access Rule checklng

DROP

Confor

MODULE MN CASCADE

mance Rules

No additional Conformance Rules.
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10.8 <drop column definition>

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

Function

Destroy a column of a base table.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft after SR 7)e)| The module descriptor of any SQL-server module.

Access|Rules

No a¢lditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No ag¢lditional Conformance Rules;
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10.9 <drop table constraint definition>

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

Function

Destroy a constraint on a table.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

No afiditional Syntax Rules.

Access|Rules

No a¢lditional Access Rules.

General Rules

1) |Replace GR 2)|Let R be any SQL-invoked routine whose routine descriptor contains the <congtraint
namg> of TC in the <SQL routine body> arzany SQL-invoked routine that is dependent on TC.

Case

a) If Risincluded in an SQL-server module M, then let MN be the <SQL-server module namg> of M.
The following <drop module statement> is effectively executed without further Access Rulg checking
for every R

DROP MODULE M\-GASCADE

b) Otherwise, letSN be the <specific name> of R. The following <drop routine statement> is gffectively
gxecuted gvithout further Access Rule checking:

DROP\SPECIFIC ROUTINE SN CASCADE

Conformance Rules

No additional Conformance Rules.
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10.10 <drop table statement>

This Subclause modifies Subclause 11.31, “<drop table statement>", in 1SO/IEC 9075-2.

Function

Destroy a table.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft after SR 7)|If RESTRICT is specified, then T shall not be referenced in the module descyiptor of
any JQL-server module.

Access|Rules

No aglditional Access Rules.

General Rules

No a@lditional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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ew definition>

10.11 <view definition>

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

Function

Define a viewed table.

Formal

No addit

Syntax

i onal Format itens.

Rules

1) |Replace SR 2)| QE shall not contain a <host parameter specification>,.an-<SQL parameter refgrence>, a

<dyn

2) [Inse

Access

Rules

No aglditional Access Rules.

Geners

| Rules

No aglditional General Rules.

Confor

mance Rules

No aglditional Conformance Rules.

t after SR 21)t)vi)5)| The module descriptor of any SQL-sefver module.

bmic parameter specification>, an <embedded variable specification>, or an <SQL variable rgference>.
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10.12 <drop view statement>

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

Function

Destroy a view.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft after SR 5)| If RESTRICT is specified, then V shall not be referenced in the module desgriptor of
any JQL-server module.

Access|Rules

No aglditional Access Rules.

General Rules

No a@lditional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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10.13 <drop domain statement>

This Subclause modifies Subclause 11.40, “<drop domain statement>"", in 1SO/IEC 9075-2.

Function

Destroy a

domain.

Formal

No addit

Syntax

i onal Format itens.

Rules

1) [Inse

any 3

Access

QL-server module.

Rules

No aglditional Access Rules.

Gener g

| Rules

No a@lditional General Rules.

Confor

No aglditional Conformance Rules.

mance Rules

t after SR 2)| If RESTRICT is specified, then D shall not be refereneed in the module desgriptor of
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10.14 <drop character set statement>

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

Function

Destroy a character set.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft after SR 4)| C shall not be referenced in the module descriptor of\any SQL-server modul

D

Access|Rules

No a¢lditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No ag¢lditional Conformance Rules;
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10.15 <drop collation statement>

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

Function

Destroy a

collation.

Formal

No addit

Syntax

i onal Format itens.

Rules

1) [Inse

any 3

Access

QL-server module.

Rules

No aglditional Access Rules.

Gener g

| Rules

No a@lditional General Rules.

Confor

No aglditional Conformance Rules.

mance Rules

t after SR 4)| If RESTRICT is specified, then C shall not be referenced in the module desdriptor of
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10.16 <drop trandliteration statement>

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

Function

Destroy a character transliteration.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft after SR 3)|If RESTRICT is specified, then T shall not be referenced in the module descyiptor of
any JQL-server module.

Access|Rules

No aglditional Access Rules.

General Rules

No a@lditional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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10.17 <assertion definition>

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

Function

Specify an integrity constraint.

Formal

No addit

Syntax

i onal Format itens.

Rules

1) |Modify SR 5)|Add “, <SQL variable name>" to the list in the Syntax-Rule€.

2) [Inse

t after SR 5)|

N

Access

OTE 13 — <SQL variable name> is also excluded because of the scoping rules for <SQL variable name>.

Rules

No a¢lditional Access Rules.

Geners

| Rules

No aglditional General Rules.

Confor

mance Rules

No aglditional Conformance Rules.
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10.18 <drop assertion statement>

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

Function

Destroy an assertion.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

No afiditional Syntax Rules.

Access|Rules

No a¢lditional Access Rules.

General Rules

1) [Replace GR 1)|Let Rbe any SQL-invoked routine whose routine descriptor contains the <congtraint
namg> of A in the <SQL routine body>.

Case

a) If Risincluded in an SQL-server module M, then let MN be the <SQL-server module namg> of M.
The following <drop module statement> is effectively executed without further Access Rulelchecking:

[DROP MODULE MN CASEADE

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

D

DROP SPECTFIC ROUTINE SN CASCADE

Conformmance Rulss

No additional Conformance Rules.

©ISO/IEC 2016 — All rights reserved Schema definition and manipulation 61


https://iecnorm.com/api/?name=b8ba8d821255c8bd96fc6d7cffa953bf

| SO/IEC 9075-4:2016(E)
10.19 <trigger definition>

10.19 <trigger definition>

This Subclause modifies Subclause 11.49, “<trigger definition>"", in 1ISO/IEC 9075-2.

Function

Defined triggered SQL-statements.

Forma

<triggerled SQL statement> ::
<SQL procedure statement>

NOTE(14 — The preceding production defining <triggered SQL statement> completely supersedes the definition in [IISO9075-2].

Syntax|Rules

1) [lInseft this SR
speciffy ATOM

Access|Rules

If <SQL procedure statement> simply contains a <compound statement> CS, then CSshall

IC.

1) |Replace AR 3)|If the <triggered action> TA of a <trigger definition> contains an <old transitign table
namd> OTTN, an <old transition variable name=OTVN, a <new transition table name> NTTN, pr a <new

trans|tion variable name> NTVN, then:

a) If TAcontains OTTN, OTVN, or NTTN, or if TA contains NTVN other than as an <assignmgnt target>

of an <assignment statement>, then'the applicable privileges for A shall include SELECT ¢n T.

b) If TA contains NTVN as an-<assignment target> of an <assignment statement>, then the applicable

General Rules

No ag¢lditional General Rules.

privileges for A shall include UPDATE on T.

Conformanée Rules

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

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

Function

Destroy a user-defined ordering method.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft after SR 4)d)| The module descriptor of any SQL-server module.

Access|Rules

No a¢lditional Access Rules.

General Rules

1) |Replace GR 1)|Let Rbe any SQL-invoked routine whose <SQL routine body> contains an opefand of an
equality operation, a grouping operation, erxzordering operation whose declared type is some usgr-defined
type [I'1 whose comparison type is UDT.

Case

a) IfRisincluded in an SQLEserver module M with no intervening <schema definition>, then fet MN be
the <SQL-server module name> of M. The following <drop module statement> is effectively executed
vithout further Access*Rule checking:

DROP MODULE NNCASCADE

b) Otherwisg;Jet SN be the specific name of R The following <drop routine statement> is effpctively
gxecuted:without further Access Rule checking:

DROR”SPECIFIC ROUTINE SN CASCADE

2) |[Insert after GR 6)| Let SSMI be any SQL-server module whose module descriptor contains an operand of
an equality operation, a grouping operation, or an ordering operation whose declared type is some user-
defined type T1 whose comparison type is UDT and let MN be the <SQL-server module name> of SIV.
The following <drop module statement> is effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE
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Confor mance Rules

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

Function

Define an SQL-server module.

Forma

<SQL-senver module definition> ::=
CREATH MODULE <SQL-server module name>

[ kSQL-server module character set specification> ]
[ kSQL-server module schema clause> ]
[ kKSQL-server module path specification> ]
[ ktemporary table declaration>... ]
<SQL-server module contents>...
END MODULE

<SQL-serjver module character set specification> ::=
NAMES JARE <character set specification>

<SQL-sernver module schema clause> ::=
SCHEMA <default schema name>

<default schema name> ::=
<schema name>

<SQL-serjver module path specification> ::=
<path |specification>

<SQL-serjver module contents> ::=
<SQL-ijhvoked routine> <semicolon>

Syntax|Rules

1) If ankSQL-server module-definition> is contained in a <schema definition> SD and the <SQL{server
module name> of the <SQL-server module definition> contains a <schema name>, then that <qchema
namg> shall be equivalent to the specified or implicit <schema name> of SD.

2) The gchema identified by the explicit or implicit <schema name> of the <SQL-server module name> shall
not include amodule descriptor whose <SQL-server module name> is equivalent to the <SQL-perver
module name> of the containing <SQL-server module definition>.

3)
NOTE 15 — “Schema-level routine” is defined in Subclause 11.60, “<SQL-invoked routine>", in [ISO9075-2].
4) If <SQL-server module path specification> is not specified, then an <SQL-server module path specification>

containing an implementation-defined <schema name list> that includes the explicit or implicit <schema
name> of the <SQL-server module name> is implicit.

5) The explicit or implicit <catalog name> of each <schema name> contained in the <schema name list> of
the <SQL-server module path specification> shall be equivalent to the <catalog name> of the explicit or
implicit <schema name> of the <SQL-server module name>.
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6)

7)

8)

9)

Access|Rules

1)

General Rules

1)
2)

3)

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

The ¢xplicit or implicit <SQL-server module character set specification> is the character set in which the
SQLserver module is represented. If the SQL-server module is actually represented in a differen{ character
set, then the effects are implementation-dependent.

If an £SQL-server module definition> is contained in an <SQL-client module definition> with no irjtervening
<sch¢ma definition>, then the enabled authorization identifiers.shall include the <authorization iflentifier>
that qwns the schema identified by the implicit or explicif’<schema name> of the <SQL-server nodule

name>.

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

A privilege descriptor is created that defines the EXECUTE privilege on the SQL-server modulle to the
<authorization identifier> that owns'the schema identified by the explicit or implicit <schema name> of
the <BQL-server module name>.The grantor for the privilege descriptor is set to the special grahtor value
“ SYISTEM”. This privilege is grantable if and only if all of the privileges necessary for the <authorization
identjfier> to successfully.execute the <SQL procedure statement> contained in the <routine bqdy> of
every <SQL-invoked routine> contained in the <SQL-server module definition> are grantable.

NOTE 16 — The.necessary privileges include the EXECUTE privilege on every subject routine of every <routinefinvocation>
cpntained in the)<SQL procedure statement>.

An SPL-servermodule descriptor is created that describes the SQL-server module being defindd. The
SQL1serverymodule descriptor includes:

a) The QQI -server module name cpnr‘ifinrl h\j/ the (QQI -server module name>

b) The descriptor of the character set specified by the <SQL-server module character set specification>.
¢) The default schema name specified by the <SQL-server module schema clause>.

d) 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-server module
name>.

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

Conformance Rules

1) Withput Feature P001, “Stored modules”, conforming SQL language shall not contain an<SQL -server
module definition>.
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10.22 <drop module statement>

Function

Destroy an SQL-server module.

Forma

<drop mo

DROP

Syntax

1) LetN
2) Msh

3) IfRH
routi
follo

a)
b)

c)
d)
e)
f)

Access

1) Thed
ident

Generdg

The <parameter default> of any SQL parameter-of any routine descriptor not included in t
dlescriptor of M.

The <query expression> of any view destriptor.

The <search condition> of any constraint descriptor.

The module descriptor of ‘any SQL-server module other than M.

dule statement> :@:=
ODULE <SQL-server module name> <drop behavior>

Rules

IN be the <SQL-server module name> and let M be the SQL-server module identified by |
Il be an SQL-server module.

STRICT is specified, then the descriptor of M shall not include-the descriptor of an SQL-i
ne that is included in the subject routines of a <routine invacation> that is contained in any
ving:

The <SQL routine body> of any routine descriptor net included in the module descriptor OI M.

A\ny trigger descriptor.

Rules

nabled authorization identifiers shall include the <authorization identifier> that owns the §
fied by the '<schema name> of M.

| -Rules

nvoked
of the

e module

chema

1) Let A be the current authorization identifier. The following <revoke statement> is effectively executed
with a current authorization identifier of “_SYSTEM” and without further Access Rule checking:

REVOKE EXECUTE ON MODULE MN FROM A
CASCADE

2) The descriptor of M is destroyed.
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Confor mance 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 |SO/IEC 9075-2.

Function

Destroy a user-defined type.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |[Inseft after SR 4)f)v)| The module descriptor of any SQL-server module:

2) |Inseft after SR 4)h)i)4)| The module descriptor of any SQL-servermadule.

Access|Rules

No aglditional Access Rules.

General Rules

No a¢lditional General Rules.

Conformance Rules

No a@lditional Conformance Rules.

70 Persistent Stored Modules (SQL/PSM) ©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=b8ba8d821255c8bd96fc6d7cffa953bf

| SO/IEC 9075-

4:2016(E)

10.24 <SQL-invoked routine>

10.24 <SQL -invoked routine>

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

Function

Define an

Formal

SQL-invoked routine.

<SQL-invjoked routine> ::=
I Al alternatives from|SQ |EC 9075-2
| <module routine>

<module

routine> ::=

<module procedure>
| <module function>

<module

procedure> ::=

[ DECUARE ] <SQL-invoked procedure>

<module

function> ::=

[ DECUARE ] <SQL-invoked function>

Syntax

Rules

1) [Repl

lace SR 9)h)| Case:

a)

b)

f an <SQL-invoked routine> is cantained in an <SQL-server module definition>, and <lan

¢lause> is not specified, then a.clanguage clause> that is equivalent to the <language claus
£SQL-server module definition> is implicit.

f an <SQL-invoked routine> is not contained in an <SQL-server module definition> and <

¢lause> is not specified, then LANGUAGE SQL is implicit.

2) |Replace SR 9)q) | If <SQL-invoked routine> is contained in a <schema definition> without an ir

<50

| -server modulée definition> and RN contains a <schema name> SN, then SN shall be equi

the specified orhmplicit <schema name> of the containing <schema definition>. Let Sbhe the SQ

ident|

fied by SN.

guage
> of the

language

tervening
alent to
|_-schema

3) [Inse

tafter SR 9)g)| If <SQL- mvoked routlne> is contalned inan <SQL- server module definitig

RN cen

ns schema name nen SN pe eq o-the spe ied orimp scher

of the contalnlng <SQL-server module def|n|t|0n> Let Sbe the SQL-schema |dent|f|ed by SN.

pn> and if
aname>

4) \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> that identifies an SQL-
server module declared local temporary table.

Access

Rules

No additional Access Rules.
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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 the SQL-server
module that includes the SQL-invoked routine and the schema name of the schema that includes that SQL-
server module.

Confor manceRules

No aglditional 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.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft after SR 4)c)v)| The module descriptor of any SQL-server module:

Access|Rules

No a¢lditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No ag¢lditional 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 | SO/IEC 9075-2.

Function

Destroy a user-defined cast.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft after SR 7)d)| The module descriptor of any SQL-server module.

Access|Rules

No a¢lditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No ag¢lditional Conformance Rules;
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11 Accesscontrol

This Clause modifies Clause 12, ““Access control™, in | SO/IEC 9075-2.

11.1 <grant statement>

This Subdlause modifies Subclause 12.1, “<grant statement>"’, in | SO/IEC 9075-2.

Function

Define privileges and role authorizations.

Format

No addi t}ji onal Format itens.

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules.

Generadl Rules

1) [Inseft this GR| Forevery involved grantee G and for every SQL-server module M1 owned by G, if the
applicable privileges for G contain all of the privileges necessary to successfully execute every <KSQL
procgdure statement> contained in the <routine body> of every SQL-invoked routine contained in M1,
and those'\privileges are grantable, then for every privilege descriptor with an <action> of EXECUTE, a
<graptor= of “ SYSTEM?”, <object name> of M1, and <grantee> G that is not grantable, the foflowing
<grant statement> is executed with a current user identifier of “_SYSTEM?” and without further Access
Rule checking:

GRANT EXECUTE ON ML TO
G WITH GRANT OPTION.

NOTE 17 — The privileges necessary include the EXECUTE privilege on every subject routine of every <routine invocation>
contained in those <SQL procedure statement>s.
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Confor mance Rules

No additional Conformance Rules.
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11.2 <privileges>

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

Function

Specify privileges.

Formal

<object jhame> ::=
I Al alternatives from|SQ |EC 9075-2
| MODULE <SQL-server module name>

Syntax|Rules
1) |Replace SR 6)|If the object identified by <object name> of the <grant statement> or <revoke sfatement>

is an PQL-invoked routine or an SQL-server module, then <privileges> may specify EXECUTE; ptherwise,
EXECUTE shall not be specified.

Access|Rules

No aglditional Access Rules.

General Rules

No ag¢lditional General Rules.

Conformance Rules

1) Withput Feature P00, 'Stored modules”, conforming SQL language shall not contain an <objgct name>
that gontains MODULE.
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11.3 <revoke statement>

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

Function

Destroy privileges and role authorizations.

Formal

No addit

Syntax

No afiditional Syntax Rules.

Access

Geners

1)

2)

3)

4)

5)

6)

78

No a¢lditional Access Rules.

i onal Format itens.

Rules

Rules

| Rules

Inse

t after GR 15)e)| EXECUTE privilege on\every SQL-server module that includes one or n

invok
<stat

ed routines that are among the subjectaoutines of a <routine invocation>, <method invocsg
¢ method invocation>, or <method reference> that is contained in the QE.

Inse

t after GR 17)e)| EXECUTE privilege on every SQL-server module that includes one or n

invoK
<stat

of TQ.

ed routines that are among-the’subject routines of a <routine invocation>, <method invoca
¢ method invocation>, or'<method reference> that is contained in any applicable <search g

Inse

t after GR 18)e)[EXECUTE privilege on every SQL-server module that includes one or n

invoK
<stat

of AX.

ed routines that are among the subject routines of a <routine invocation>, <method invoca
¢ method invocation>, or <method reference> that is contained in any applicable <search g

Inse

t after GR 19)g)| EXECUTE privilege on every SQL-server module that includes one or n

ore SQL-
tion>,

ore SQL-
tion>,
ondition>

ore SQL-
tion>,
ondition>

ore SQL-

invoK

ed‘outines that are among the subject routines of a <routine invocation>, <method invoca

tion>,

<static method invocation>, or <method reference> that 1s contained In any <search condition> of TR

\ Insert after GR 19)h)| 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 <triggered SQL statement> of

TR

\ Insert after GR 20)e)\ 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 any <search condition> of DC.
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7) \Insert after GR 22)d)| CD has a generation expression GE and the revoke destruction action would result

in Al no longer having in its applicable privileges EXECUTE privilege on any SQL-server module that
includes one or more SQL-invoked routines that are among the subject routines of any <routine invocation>,
<method invocation>, <static method invocation>, or <method reference> that is contained in GE.

8) |Insert after GR 29)a)

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> that is contained in the
<SQL routine body> of RD or in the <parameter default> of any SQL parameter of RD.

9) |Inseft after et e any -server module descriptor of an -server module-icluded in

S1. M is said to be abandoned if the revoke destruction action would result in A1 no longer-hiaving in

its agplicable privileges any of the following:

a)

b)

d)

f)

9)

h)

EXECUTE privilege on every schema-level routine that is among the subject routines of a<routine
invocation> that is contained in the <SQL routine body> of any SQL-invoked routine inclded in

XECUTE privilege on every SQL-server module that includes one<r'more SQL-invoked|routines
at are among the subject routines of a <routine invocation> that-is eontained in the <SQU routine
ody> of any SQL-invoked routine included in SSM.

ELECT privilege on at least one column of each table ideptified by a <table reference> contained
in a <query expression> simply contained in a <cursor specification>, an <insert statementp, or a
merge statement> contained in the <SQL routine bedy> of any SQL-invoked routine with an SQL
ecurity characteristic of DEFINER included in SSIVE:

ELECT privilege on at least one column of eachtable identified by a <table reference> contained
in a <table expression> or <select list> immediately contained in a <select statement: single row>
ontained in the <SQL routine body> of any SQL-invoked routine with an SQL security chafacteristic
f DEFINER included in SSM.

ELECT privilege on at least one Column of each table identified by a <table reference> contained
in a <search condition> contained in a <delete statement: positioned>, an <update statement: posi-
ioned>, or a <merge statement> contained in the <SQL routine body> of any SQL-invokef routine
ith an SQL security characteristic of DEFINER included in SSM.

ELECT privilege ofvat least one column of each table identified by a <table reference> contained
in a <value expression> simply contained in an <update source> or an <assigned row> contained in
e <SQL routine:body> of any SQL-invoked routine with an SQL security characteristic of DEFINER
included in/SSM.

$ELECT.privilege on at least one column identified by a <column reference> contained inja <search
gondition> contained in a <delete statement: searched>, an <update statement: searched>, offa <merge
gtatement> contained in the <SQL routine body> of any SQL-invoked routine with an SQU security
characteristic of DEFINER included in SS9V

SELECT privilege on at least one column identified by a <column reference> contained in a <value
expression> simply contained in an <update source> or an <assigned row> contained in the <SQL
routine body> of any SQL-invoked routine with an SQL security characteristic of DEFINER included
in SSVI.

INSERT privilege on every column

Case:
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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 any SQL-invoked routine with
an SQL security characteristic of DEFINER included in SSM.

Of the table identified by the <table name> immediately contained in an <insert statement>
that does not contain an <insert column list> and that is contained in the <SQL routine body>
of any SQL-invoked routine with an SQL security characteristic of DEFINER included in SSM.

Of the table identified by the <target table> immediately contained in a <merge statement>

)

K)

p)

q)

security characteristic of DEFINER included in SSM.

f DEFINER included in SSM.

ELETE privilege on every table whose name is contained in a <tahle’name> immediately
in either a <delete statement: positioned> or a <delete statement..searched> contained in th
outine body> of any SQL-invoked routine with an SQL securityCharacteristic of DEFINER
in SSM.

ELETE privilege on the table identified by the <targét table> contained in a <merge staten
ontains a <merge delete specification> and that is:contained in the <SQL routine body> of
invoked routine with an SQL security characteristic of DEFINER included in SSM.

USAGE privilege on every domain, every callation, every character set, every transliteratic
gvery sequence generator whose name is.contained in the <SQL routine body> of any SQL
foutine with an SQL security characteristic of DEFINER included in SSM.

USAGE privilege on each user-defined type UDT such that a declared type of any SQL pa
fleturns data type, or result castincluded in any SQL-invoked routine with an SQL security
istic of DEFINER included-in-SSM that is usage-dependent on UDT.

USAGE privilege on every user-defined type UDT such that there is a <data type> containg
£SQL routine body=>of any SQL-invoked routine with an SQL security characteristic of D
included in SS9 that'is usage-dependent on UDT.

gnce> MR-contained in the <SQL routine body> of any SQL-invoked routine with an SQL

primary> of MR and M is the subject routine of MR.

that confains a <merge insert specification> and that does not contain an <insert colimn list>
and that is contained in the <SQL routine body> of any SQL-invoked routine with-an SQL

JPDATE privilege on every column whose name is contained in an <object column> contgined in
gither an <update statement: positioned>, an <update statement: searched>,.0r a <merge statement>
¢ontained in the <SQL routine body> of any SQL-invoked routine with ancSQL security chafacteristic

contained
e <SQL
 included

nent> that
any SQL-

n, and
-invoked

ameter,
character-

bd in the
FFINER

The table/method privilege on every table T1 and every method M such that there is a <method refer-

security

¢haracteristic of DEFINER included in SSM such that T1 is in the scope of the <value expression

that is equivalent to a <dereference operation> contained in any of the following:

o3

ubquery>

i)

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

A <table expression> or <select list> immediately contained in a <select statement: single row>
contained in the <SQL routine body> of any SQL-invoked routine with an SQL security char-
acteristic of DEFINER included in SSM.
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iii) A <search condition> contained in a <delete statement: searched>, an <update statement:
searched>, or a <merge statement> contained in the <SQL routine body> of any SQL-invoked
routine with an SQL security characteristic of DEFINER included in SSV.

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

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped table of
ny <reterence resolution> that Is contained In any <query expression> simply contained-inja <cursor
pecification>, an <insert statement>, or a <merge statement> contained in the <SQL reutihe body>
f any SQL-invoked routine with an SQL security characteristic of DEFINER included in

ELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped|table of
ny <reference resolution> that is contained in any <table expression> or <s€lect list> immediately
ontained in a <select statement: single row> contained in the <SQL routinetbody> of any SQ|-i
outine with an SQL security characteristic of DEFINER included in SS\.

ELECT privilege WITH HIERARCHY OPTION on at least ong-supertable of the scoped|table of

ny <reference resolution> that is contained in any <search condition> contained in a <delete statement:
earched>, an <update statement: searched>, or a <merge statentent> contained in the <SQL routine
ody> of any SQL-invoked routine with an SQL security characteristic of DEFINER included in SSM.

ELECT privilege WITH HIERARCHY OPTION orat least one supertable of the scoped|table of

ny <reference resolution> that is contained in any.<value expression> simply contained in gn <update
ource> or an <assigned row> contained in the <SQL routine body> of any SQL-invoked roptine with
n SQL security characteristic of DEFINER ip¢luded in SSM.

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

y of the

[ A <query expression> simply contained in a <cursor specification>, an <insert statefnent>, or
a <merge statement> contained in the <SQL routine body> of any SQL-invoked routine with
an SQL security charactéristic of DEFINER included in SSM.

ili) A <table expression> or <select list> immediately contained in a <select statement: single row>
contained inthe'<SQL routine body> of any SQL-invoked routine with an SQL secyrity char-
acteristic of BPEFINER included in SSM.

i) A <search condition> contained in a <delete statement: searched>, an <update statement:
searched>, or a <merge statement> contained in the <SQL routine body> of any SQL-invoked
routine with an SQL security characteristic of DEFINER included in SSV.

iv)< ;A <value expression> contained in an <update source> or an <assigned row> contained in the

DEFINER included in SSM.
SELECT privilege WITH HIERARCHY OPTION on at least one supertable of every typed table
identified by a <table reference> that simply contains an <only spec> and that is contained in the

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

10) [Insert after GR 48)| For every abandoned SQL-server module descriptor MD, let M be the SQL-server

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

Conformance Rules

No additional Conformance Rules.
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12 SQL -client modules

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

12.1 dexternally-invoked procedure>

This Subdause maodifies Subclause 13.3, “<externally-invoked procedure>, in |SO/HEC9075-2.

Function

Define an[externally-invoked procedure.

Syntax|Rules

1) [Inseftinto SR 10)e)]

CASE_NOT_FOUND_FOR_CASE_STATEMENT_NO_SUBCLASS:

constant SQLSTATE_TYPE :='"20000";
DATA_EXCEPTION_NULL_VALUE_IN_FIELD_REFERENCE:

constant SQLSTATE_TYPE :="2202A";
DIAGNOSTICS_EXCEPTION_STACKED-DTAGNOSTICS_ACCESSED_WITHOUT_ACTIVE_HANDLER
constant SQLSTATE_TYPE :='(0zZ002";
RESIGNAL_WHEN_HANDLER_NOT(ACTIVE_NO_SUBCLASS:

constant SQLSTATE_TYPE_Z="0KO000";

UNHANDLED _USER_DEFINED_ jEXCEPTION_NO_SUBCLASS:

constant SQLSTATE TYPE :="45000";

Access|Rules

No aglditional-Access Rules.

Genergl-Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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12.2 <SQL procedure statement>

This Subclause modifies Subclause 13.4, ““<SQL procedure statement>", in 1SO/IEC 9075-2.

Function

Define all

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

Forma

<SQL sc
I

I <SQ

<SQL sc
I

| <dr

<SQL co
I

<as
<co
<ca
<if
<it
<leq
<loo
<whi
<rep
<fon

<SQL diq
A

| <sig

| <resg

Syntax
1) [inses

an <9

ma definition statement> ::=
| alternatives from|SQO | EC 9075-2
-server module definition>

ma manipulation statement> ::=
| alternatives froml| SO |EC 9075-2
p module statement>

rol statement> ::=
| alternatives from|SQO | EC 9075-2
ignment statement>
pound statement>
statement>
tatement>
rate statement>
ve statement>
p statement>
le statement>
eat statement>
statement>

gnostics statement> :: =

| alternatives from@SO | EC 9075-2
nal statement>

ignal statement>

Rules

t this SR|An <SQL connection statement> shall not be contained in an <SQL control stat
QL ;server module definition>.

ement> or

2) |[Inse

t after SR 3)d)| Sis a <compound statement> and Scontains an <SQL variable declaratior

> that

specifies a <default option> that contains a <datetime value function>, CURRENT_USER, CUR-
RENT_ROLE, SESSION_USER, SYSTEM_USER, CURRENT_CATALOG, CURRENT_SCHEMA,
or CURRENT_PATH.

3) |Insert after SR 3)d)| Sis a <compound statement> and Scontains an <SQL variable declaration> that

specifies a <domain name> and the domain descriptor identified by the <domain name> has a default value
that contains a <datetime value function>, CURRENT_USER, CURRENT_ROLE, SESSION_USER,
SYSTEM_USER, CURRENT_CATALOG, CURRENT_SCHEMA, or CURRENT_PATH.

84 Persistent Stored Modules (SQL/PSM)

©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=b8ba8d821255c8bd96fc6d7cffa953bf

| SO/IEC 9075-4:2016(E)
12.2 <SQL procedure statement>

Access Rules

No additional Access Rules.

General Rules
1) |Replace GR 6)|If Sis not an <SQL diagnostics statement> or a <compound statement>, then the first

dia rnn'l-ir\r\ Aroa 1o amnting
g oSt e TarCo o Crpteor

2) |Inseft before GR 21)| Condition handling mode becomes in effect in the SQL-session.

3) |Inseft before GR 21)|If Sdid not execute successfully, then the General Rules of Subclause 8.1) “Handler
execytion”, are applied with no handler as MOST APPROPRIATE HANDLER.

NOTE 18 — The General Rules of Subclause 8.1, “Handler execution” determine which handler will be invokgd for the
cprrent condition.

4) [Inseft after GR 23)| Condition handling mode ceases to be in effect in theSQL-session.

Conformance Rules

No aglditional Conformance Rules.
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(Blank page)
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13.1 <declare cursor>

This Clause modifies Clause 14, “Data manipulation™, in |ISO/IEC 9075-2.

131 <

This Subg

Functid

Declare a

Format

No addit

Syntax

declare cursor>

DN

standing cursor.

Rules

i onal Format itens.

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

1) [Replace the lead text of SR 1)

If a <declarg'cursor> is contained in an <SQL-client module de

M wikhout an intervening <SQ

t this SR| If a <declare cursor> DC is contained in the <local cursor declaration list> LCDL of a
pound statement> CS then:

2) [inse

<comn

a)
b)

Access

Rules

No a]jditional Access Rules.

L schema statement>, then:

The <cursor name> shall not be equivalent to the <cursor name> of any other <declare cur
kdynamic declare cursor>, or <allocate received cursor statement> contained in LCDL.

The scope of the'<eursor name> is CS

Finition>

B0I>,

General Rules

1) [Replace GR 1)b)| The provenance of the cursor is

Case:

a) If the <declare cursor> is contained in a <compound statement>, then the innermost <compound
statement> that contains DC.

©ISO/IEC 2016 — All rights reserved
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b) Otherwise, an indication of the SQL-client module whose <SQL-client module definition> contains
the <declare cursor>.

Conformance Rules

No additional Conformance Rules.
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13.2 <open statement>

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

Function

Open a standing cursor.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |Replace SR 1)|Let CN be the <cursor name> in the <open statement>..CN shall be contained Wvithin the
scopg¢ of one or more <cursor name>s that are equivalent to CN. If there is more than one such gcursor
namg>, then the one with the innermost scope is specified.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional Conformance.Rules.
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ch statement>

13.3 <fetch statement>

This Subclause modifies Subclause 14.5, ““<fetch statement>", in | SO/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 additf onal Format itens.

Syntax|Rules

1) |Replace SR 3)|Let CN be the <cursor name> in the <fetch statement>/CN shall be contained
scopg¢ of one or more <cursor name>s that are equivalent to CN. df'thére is more than one such
namg>, then the one with the innermost scope is specified.

2) |Repl

Rule

arbitrary value of the row type of T as VALUE.

of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied with TSas TARGE

3) |Replace the lead text of SR 9)b)iii)| For each <target specification> TSL;, 1 (one) < i < NTS th

an <$QL variable reference>, an <SQL parameter reference>, or a <target array element specif|

Access

No aglditional Access Rules.

General Rules

Rules

1) [Repl

lace GR 5)a)i) [\ TSis an <SQL variable reference> or an <SQL parameter reference>, the

Genegral Rules of’Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied with TSas

and t

ne current row as VALUE.

2) [Repl

vithin the
<cursor

lace SR 9)a)i) | If TSis an <SQL variable reference> or-an’<SQL parameter reference>, then the Syntax

T and an

tis either
cation>,

n the
TARGET

eter refer-

ace the lead text of GR 5)b)i)\ If TV is either an <SQL variable reference>, an <SQL param

ence}, 0ra <target array element specification>, then for each <target specification> in the <fefch target
list>, let TV, be the i-th <target specification> in the <fetch target list> and let SV; denote the i-th corre-

sponding value in the current row of CR.

Confor

mance Rules

No additional Conformance Rules.
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13.4 <close statement>

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

Function

Close a standing cursor.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |Replace SR 1)|Let CN be the <cursor name> in the <close statement>,\CN shall be contained Within the
scopg¢ of one or more <cursor name>s that are equivalent to CN. If there is more than one such gcursor
namg>, then the one with the innermost scope is specified.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional Conformance.Rules.
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135 <sd

9075-4.2016(E)
ect statement: singlerow>

13.5 <select statement: single row>

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

Function

Retrieve values from a specified row of a table.

Format

No additf onal Format itens.

Syntax|Rules

1) [Replace the lead text of SR 3)b)ii)| For i varying from 1 (one) to NOE,let TS, be the i-th <targpt specifi-

catio

orasd

with

Access

fhe <target specification> in the <select target list>.

Rules

No aglditional Access Rules.

General Rules

1) [Replace the lead text of GR 4)b)ii)|For i varying from 1 (one) to NOE, let TS be the i-th <targ

catio

or a ftarget array element specification>, and let SL; denote the corresponding (i-th) value in th
Q. The assignment of valués, to targets in the <select target list> is in an implementation-dependent order.

Confor

mance Rules

No aglditional( Conformance Rules.

N> in the <select target list> that is either an <SQL variable reference>, an <SQL parameter r¢ference>,
target array element specification>, and let SL; be the i-th element of the <select list> that cofrresponds

bt specifi-

N> in the <select target list>that is either an <SQL variable reference>, an <SQL parameter r¢ference>,

e row of
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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.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |Replpace SR 1)|Let DSP be the <delete statement: positioned> and let CN e the <cursor name> immediately
contgined in DSP. CN shall be contained within the scope of one or mere-<cursor name>s that are gquivalent
to CN. If there is more than one such <cursor name>, then the ong with the innermost scope is $pecified.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional 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.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |Replpace SR 1)|Let USP be the <update statement: positioned> and let CNbe the <cursor name> imjmediately
contgined in USP. CN shall be contained within the scope of one or mere-<cursor name>s that are gquivalent
to CN. If there is more than one such <cursor name>, then the ong with the innermost scope is $pecified.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional Conformance.Rules.
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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.

Formal

No addit

Syntax|Rules

i onal Format itens.

1) |Replace SR 2)| TTD shall be contained in an <SQL-client module definition>, in a <direct SQL sthtement>,

orin

2) |Repliace SR 4)| Case:

a)

b)

Access|Rules

No aglditional Access Rules.

General Rules

1) [Replace GR 3)Case:

a)

an <SQL-server module definition>.

f a <temporary table declaration> is contained in an <SQL-client module definition> M w

gquivalent to the <qualified identifier> of the <table:hame> of any other <temporary table de
ontained without an intervening <SQL-server module definition> in M.

Dtherwise, the <qualified identifier> of TN'shall not be equivalent to the <qualified identifi
ftable name> of any other <temporary,table declaration> contained in the containing <SQ
fmodule definition>.

f <temporary table declaration> is contained in an <SQL-client module definition> withou
ening <SQL-server module definition>, then the definition of T within the <SQL-client m

a¥a an A ado o A na a ho A i

client module, any reference to MODULE.T that is not contained in an <SQL schema state
equivalent to a reference to U.T.

thout an

intervening <SQL-server module definition>, then the <qualified identifier> of TN shall nat be

laration>

br> of the
|_-server

t an inter-
odule

he SQL-

ment> is

b) Otherwise, the definition of T within an <SQL-server module definition> is effectively equivalent to
the definition of a persistent base table U.T. Within the SQL-server module, any reference to MOD-
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Confor mance 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 Hffect of opening a cursor

This Subdlause maodifies Subclause 15.1, “Effect of opening a cursor™, in ISO/IEC 9075-2.

Function

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

Syntax|Rules

Nong.

Access|Rules

None.

General Rules

1) [Replace GR 5)a)i)| Each <embedded variable specification>, <host parameter specification>, <
pararpeter reference>, <dynamic parameter specification>, and <SQL variable reference> is ref
a <literal> denoting the-value resulting from evaluating the <embedded variable specification>,
parameter specification>, <SQL parameter reference>, <dynamic parameter specification>, and
variaple reference>} respectively, with all such evaluations effectively done at the same instancq

SQL
laced by
<host
<SQL
in time.

©ISO/IEC 2016 — All rights reserved Additional data manipulation rules 97


https://iecnorm.com/api/?name=b8ba8d821255c8bd96fc6d7cffa953bf

| SO/IEC 9075-4:2016(E)

(Blank page)
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15 Control statements

This Clause is modified by Clause 15, “Control statements”, in | SO/IEC 9075-14.
This Clause modifies Clause 16, ““Control statements™, in |SO/IEC 9075-2.

15.1 dcompound statement>

This Subdlause is modified by Subclause 11.27, ““<compound statement>"’, in |SOAEC 9075-10.
This Subdause is modified by Subclause 15.1, “<compound statement>"", in | SO/|EC 9075-14.

Subclayse Signature

“<compopnd statement>"" [General Rules] (
Paramgter: “COMPOUND STATEMENT”

)

Function

Specify alstatement that groups other statements together.

Formal

[10 [ 14 <cpmpound statement> ::=
[ <bedinning label> <colon>-] BEGIN [ [ NOT ] ATOMIC ]
[ klocal declaration\list> ] [ <local cursor declaration list> ]
[ klocal handler declaration list> ]
[ KSQL statement [ist> ]
END [ <endingtlabel> 7]

<beginnijng labed="\::
<statgment Jabel>

<ending [label> ::=
<statement label>

<statement label> ::
<identifier>

<local declaration list> ::=
<terminated local declaration>...

<terminated local declaration> ::=
<local declaration> <semicolon>

<local declaration> ::=
<SQL variable declaration>

©ISO/IEC 2016 — All rights reserved Control statements 99


https://iecnorm.com/api/?name=b8ba8d821255c8bd96fc6d7cffa953bf

| SO/IEC 9075-4:2016(E)
15.1 <compound statement>

| <condition declaration>

<local cursor declaration list> ::=

<termi

nated local cursor declaration>...

<terminated local cursor declaration> ::=
<declare cursor> <semicolon>

<local handler declaration list> ::=

<termi

<termin

<handlier declaration> <semicolon>

<SQL statement list> ::=
<termijnated SQL statement>. ..

<termin
<SQL

Syntax

1) Let ¢Sbe the <compound statement>.

nated local handler declaration>...

ed local handler declaration> ::=

ed SQL statement> ::=
rocedure statement> <semicolon>

Rules

2) If CYdoes not specify a <beginning label>, then an implementation-dependent <beginning labgl> that is
not equivalent to any other <statement label> contained in.the outermost containing <SQL control statement>

isim
3) Ifan
<end

licit.

<ending label> is specified, then CSshall specify a <beginning label> that is equivalent td that
Ing label>.

4) The qcope of the <beginning label> is CSexcluding every <SQL schema statement> contained |in CSand
exclyding every <local handler declaration list> contained in CS <beginning label> shall not be ¢quivalent

to an

5) If CYspecifies neither ATOMIC xior NOT ATOMIC, then NOT ATOMIC is implicit.

y other <beginning label>s within that scope.

6) If CYspecifies ATOMIC sthen the <SQL statement list> shall not contain either a <commit statgment> or

a <rolllback statement>‘that does not specify a <savepoint clause>.

7) Let N be an <SQL.\variable name> contained in a <local declaration list>. The declared local hame of

the vi

hriable ideftified by VN is VN.

8) Let QON béthe <condition name> immediately contained in a <condition declaration> containgd in a

<local declaration list>. The declared local name of the <condition declaration> is CON.

9) Let

N be the <cursor name> immediately contained in a <declare cursor> DC contained in a <local cursor

declaration list>. The declared local name of the standing SQL-server cursor declared by DC is CN.

10) No two variables declared in a <local declaration list> shall have equivalent declared local names.

11) No two <condition declaration>s contained in a <local declaration list> shall have equivalent declared

local

names.

12) No two standing SQL-servers cursors declared in a <local cursor declaration list> shall have equivalent
declared local names.
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13) The scope of an <SQL variable name> of an <SQL variable declaration> simply contained in a <local
declaration> simply contained in CSis the <local cursor declaration list> of CS the <local handler decla-
ration list> LHDL of CSexcluding every <SQL schema statement> contained in LHDL, and the <SQL

14)

15)

16)

17) If thej<compound statement> simply contains a <handler declaration> that'specifies UNDO, then

Access|Rules

General Rules

1)

2)
3)

4)

©ISO/IEC 2016 — All rights reserved

state

ment list> SSL of CSexcluding every <SQL schema statement> contained in SSL.

The scope of the <condition name> in a <condition declaration> simply contained in a <local declaration>
simply contained in CSis the <local handler declaration list> LHDL of CSexcluding every <SQL schema
statement> contained in LHDL and the <SQL statement list> S3_ of CSexcluding every <SQL schema

state
The

declgration> simply contained in CSis the <local handler declaration list> LHDL of CSexclud
| schema statement> contained in LHDL and the <SQL statement list> SSL of CSeXcluding every

<SQ
<SQ

The qcope of a <handler declaration> simply contained in a <local handler declaration list> simply
in C$is the <SQL statement list> SS. of CSexcluding every <SQL schema statement> contain

shall

None.

NOTE(19 — Except where explicitly specified, the Gefieral Rules of this Subclause are not terminated when an excepti
is raisgd.

Case

a) If this Subclause has beensdnyvoked as a “subroutine Subclause” from another Subclause, the

b)

If CYspecifies ATOMIC, then a new savepoint level is established.

The
<loc
tatio

L t I\ hatha mipmabhar ~f cCAI nrAnnAlivs otatamaant~s e Aandatnad 1 thn ~CAIL cdntnant Lot +h o
€ TCtNC oot U SOQ T PTrottOurc—StatC e S CoOmaime U thiC~ < O StatCCrt irst=—trct

ment> contained in SN

4cope of the <cursor name> in a <declare cursor> simply contained in a <terminated local

| schema statement> contained in SSL.

be specified.

e the COMPOUND STATEMENT in an application of the General Rules of this Subclaus

Dtherwise, let CShethe <compound statement>.

$QL variables, standing SQL-server cursors, and handlers specified in the <local declaratig
dl curserdeclaration list>, and the <local handler declaration list> of CSare created in an i
n-dependent order.

cursor
ng every

contained
pd in SSL.

ATOMIC

n condition

n: Let CS

P

n list>,
mplemen-

is imme-

diately contained in CSwithout an intervening <SQL control statement>. For i ranging from 1 (one) to N:

a)

b)

c)

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

The General Rules of Subclause 13.4, “<SQL procedure statement>”, in ISO/IEC 9075-2, are applied

with § as EXECUTING STATEMENT.

If the execution of § terminates with exception conditions or completion conditions other than suc-

cessful completion, then:
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)] The following <resignal statement> is effectively executed:
RESIGNAL

i) If there are unhandled exception conditions at the completion of the execution of a handler (if
any), then the execution of GR 4) is terminated immediately and evaluation continues with GR
5).

5) For every open cursor CRthat is declared in the <local cursor declaration list> of CS the General Rules
of Subclause 15.4, “Effect of closing a cursor”, in [1ISO9075-2], are applied with CR as CURSJPR and
SAVE as DISPOSTION.

6) The $QL variables, standing SQL-server cursors, and handlers specified in <local declaration list>, the
<locgl cursor declaration list>, and the <local handler declaration list> of CSare destroyed.

7) If CYspecifies ATOMIC, then the current savepoint level is destroyed.

OTE 20 — Destroying a savepoint level destroys all existing savepoints that are established at that level.

8) The fcondition name> of every <condition declaration> contained in <lgcal declaration list> cqases to be
considered to be defined.

Conformance Rules

1) Withput Feature P002, “Computational completeness™,.conforming SQL language shall not contain a
<conppound statement>.
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15.2 <handler declaration>

Function

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

Forma

<handler] declaration> ::=
DECLARE <handler type> HANDLER FOR <condition value list> <handler action>

<handler| type> ::=
CONT[INUE

| EXIT]

| UNDO

<handlern action> ::=
<SQL procedure statement>

<conditifon value list> ::=
<condiftion value> [ { <comma> <condition value> }._< ]}

<conditipon value> ::=
<sqlistate value>
<condition name>
SQLEXCEPTION
SQLWARNING

NOT |[FOUND

Syntax|Rules

1) Let HD be the <handler declaration>.

2) A <cpndition name> CN specified in a <condition value> of HD shall be defined by some <con
declgration> with a scopethat contains HD. Let C be the condition specified by the innermost s
dition declaration>.

3) If a qcondition value> specifies SQLEXCEPTION, SQLWARNING, or NOT FOUND, then ne
<sqglgtate valuexnor <condition name> shall be specified.

4) No other <handler declaration> with the same scope as HD shall contain in its <condition valug
<congitionvalue> that represents the same condition as a <condition value> contained in the <

dition
ich <con-

ther

list> a
condition

valueiss—-oef-Hb-

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

the SQLSTATE value associated with C.

6) SQLEXCEPTION, SQLWARNING, and NOT FOUND correspond to SQLSTATE class codes correspond-

ing to categories X, W, and N, respectively, in Subclause 24.1, “SQLSTATE”, in [ISO9075-2].

7) If a<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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8) If there is a general <handler declaration> and a specific <handler declaration> for the same <condition
value> in the same scope, then only the specific <handler declaration> is associated with that <condition
value>.

9) Let HA be the <handler action>.

10) HAIis associated with every <condition name> specified in the <condition value list> of HD and with every
SQLSTATE value specified in every <sqglstate value> specified in the <condition value list> of HD.

11 IfH H ratacd stk nditian-aana aad-that adition-nana A AL dafinad faor on CM STATE
To doouvlLITdiCu vwillT A CUTTUITUIUIT TTArmrmc arfua it CUTTUItIvIT 1rarmmc vVdo UTTITICU TUT dIl \J\{

valug, then HA is also associated with that SQLSTATE value.

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

Access|Rules

None.

General Rules

1) When the handler H associated with the conditions specifiedby HD is created, it is the most appropriate
hand]er for any condition CN raised during execution of'any SQL-statements that are in the scqpe of HD
that has an SQLSTATE value or condition name that is;the same as an SQLSTATE value or corjdition
namg associated with this handler, until H is destroyed. CN has a more appropriate handler if, quring the
existence of H, another handler AH is created with-a scope containing CN, and if AH is associat¢d with an
SQLS$TATE value or 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 destroyed. When AH is destrpyed, H is
reinsfated as the most appropriate handlerfor CN.

Conformance Rules

1) Withput Feature P002, “Computational completeness”, conforming SQL language shall not contain a
<hangler declaration>.
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15.3 <condition declaration>

Function

Declare a condition name and an optional corresponding SQLSTATE value.

Format

<conditi|on declaration> ::=
DECLARE <condition name> CONDITION [ FOR <sglstate value> ]

Syntax|Rules

1) Let @D be the <condition declaration>.

2) Let ¢N be the <condition name>. At most one <condition declaration>shall specify a <conditipn name>
that i equivalent to CN and has the same scope as CN.

3) <confition name> is considered to be defined, within its scope, for the SQLSTATE value specified by
<sglstate value>.

Access|Rules

None.

Generdl Rules

None.

Conformance Rules

1) Withput Feature P002, {Computational completeness”, conforming SQL language shall not contain a
<congition declaration>.
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15.4 <SQL variable declaration>

Function

Declare one or more variables.

Forma

<SQL var

DECLARE <SQL variable name list> <data type> [ <default clause> ]

<SQL van

<SQL variable name> [ { <comma> <SQL variable name> }... ]

Syntax
1) Thes

Access

None.

General Rules

1) If<SPL variable declaration> contains <default clause> DC, then let DV be the <default option>
in DC. Otherwise let DV be <null specification>. Let SV be the variable defined by the <SQL v

decla

SET

Confor

1) With
<SQ

iable declaration> ::=

iable name list> ::=

Rules

pecified <data type> is the declared type of each variable declared-by the <SQL variable dec

Rules

ration>. The following SQL-statement is effectively executed:

5V = DV

mance Rules

| variable-déclaration>.

laration>.

contained
iriable

put Feature P02, “Computational completeness”, conforming SQL language shall not contain a
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15.5 <assignment statement>

This Subclause is modified by Subclause 11.16, “<assignment statement>"’, in | SO/IEC 9075-10.
This Subclause is modified by Subclause 15.2, “<assignment statement>, in 1SO/IEC 9075-14.

Function

Assign a alue to an SQL variable, SQL parameter, NOSt parameter, or Nost variable.

nt statement> ::=
leton variable assignment>
iple variable assignment>

variable assignment> ::=
signment target list> <equals operator> <assigned row>

nt target list> ::=

SET <
<assignnent target> ::=
<tarjget specification>

ified field reference>
tor reference>

nt source> :I:=

extually typed source>

ually typed source> I:=
licitly typed value specification>
extually typed~rew value expression>

field reference> :-:=
ied field-target> <period> <field name>

field\target> ::=
et specification>

paren> <target specification> <right paren>
ified field reference>

.. ] <right paren>

<mutator reference> ::=
<mutated target specification> <period> <method name>

<mutated target specification> ::=
<target specification>
| <left paren> <target specification> <right paren>
| <mutator reference>
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Syntax Rules

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

a)

b)
c)

d)

2) A <target specification> immediately contained'in a <modified field target> or a <mutated targg
catiop> that is a <column reference> shall bea new transition variable column reference.

3) If thg <assignment statement> is contained in a <triggered SQL statement> of an AFTER trigge|
<modlified field target> or a <mutated target specification> contained in the <assignment target>
immediately contain a <column-reference>.

4) The declared type of the-<target specification> simply contained in a <mutator reference> MR
user-flefined type.

5) If <agsignment target> immediately contains a <mutator reference>, then let TShe the <mutate
speci’ﬂcationz tet FN be the <method name>, and let ASbe the <assignment source>. The <asgignment
state

SET

Let ATL be the <assignment target list> contained in A, let ATN be the number of <assignment target>s

contained in ATL, and let AR be the <assigned row> contained in A.
ATN shall be equal to the degree of AR.

et X be an arbitrary <SQL variable name> that is not equivalent to any <target specification>
in A.

et XT be the declared type of AR

et AT;, 1 (one) <i < ATN, be the i-th <assignment target> contained in ATL and let FN; be
ame> of the i-th field of AR

CSis:

BEGIN

DECLARE X XT ;

SET X = AR ;

SET ATy = X . FNy ;

SET ATATN = X . FNATN ;
END

NOTE 21 — “New transition variable columnreference” is defined in Subclause 6.6, “<identifier chain>", in [l

ent>«s€quivalent to:

IS‘&’ TS.FN ( AS )

contained

the <field

bt specifi-

509075-2].
I, then the
shall not

hall be a

d target

NOTE 22 — The preceding rule is applied recursively until the <assignment target> no longer contains a <mutator reference>.

6) If <assignment target> is a <modified field reference> FR, then:

a)

b)
c)

Let F be the field identified by <field name> simply contained in <assignment target>and n
contained in <modified field target>.

Let ASbe the <assignment source>.

The Syntax Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied w
TARGET and ASas VALUE.
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7)

8)

9)

10)

11)

Access|Rules

General Rules

1)

2)

3)

4)

| SO/IEC 9075-4:2016(E)
155 <assignment statement>

If the <assignment target> simply contains an <embedded variable name> or a <host parameter specifica-
tion>, 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 ISO/IEC 9075-2, are applied with <assignment target> as TARGET
and <assignment source> as VALUE.

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

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

b) The Syntax Rules of Subclause 9.2, “Store assignment”, in ISO/IEC.9075-2, are applied wjith an
arbitrary site whose declared type is the declared type of the <target'specification> as TARGET and
fassignment source> as VALUE.

A <cpntextually typed row value expression> that is specified as-a <contextually typed source>{shall not
contgin a <default specification>.

None.

[If gassignment target> is a <target specification> that is a <column reference> T, an <SQL variable

refer¢nce> to an SQL variable(T, or an <SQL parameter reference> to an SQL parameter T of gn SQL-
invoKed routine, then the General Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 907%-2, are
applipd with T as TARGETand <assignment source> as VALUE.

If Kassignment target> is a <target specification> that is the <embedded variable name> of a host variable
T or the <host parameter specification> of a host parameter T, then the General Rules of Subclguse 9.1,
“Retfieval assigiiment”, in ISO/IEC 9075-2, are applied with T as TARGET and <assignment squrce> as
VALUE.

If <agsignment target> is a <target specification> that is a new transition variable column refergnce, then
let C'be-the-cotumn-identified by the—<cotumnreference>antHet Rbe-the-row-thatisto-be i'cpl ced by
that transition variable. For each transition variable TV that is a replacement for a subrow of Ror for a
superrow of Rin a table in which Cis a column, the General Rules of Subclause 9.2, “Store assignment”,
in ISO/IEC 9075-2, are applied with TV.C as TARGET and <assignment source> as VALUE.

If <assignment target> is a <modified field reference> FR, then let T be the <target specification> simply
contained in FR. Let F; be a field identified by each <field name> simply contained in FR. Let FT be the

field identified by the <field name> that is simply contained in <assignment target> and that is not simply
contained in <modified field target>.

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

b) [=Otherwise, the 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) If the value of <target array reference> TAR, is null, then an exception condition is raised:
gxception — null valuein array target.

b) Otherwise:

i
i)
iii)
iv)

)

Let N be the maximum cardinality of TAR.

Let M be the cardinality of the value of TAR.
Let | be the value of the <simple value specification> immediatély contained in TAR.
Let EDT be the element type of TAR.

Case:

1)

2)

3)

If | is greater than zero and less than or equal to M, then the value of TAR is rep
an array A with element type EDT and.eardinality M derived as follows:

A) Forj varying from 1 (one) to |-1'and from I+1 to M, the j-th element in A i
of the j-th element in TAR.

Hata

laced by

the value

B) []The General Rules.of'Subclause 9.2, “Store assignment”, in ISO/IEC 90[5-2, are

applied with I-th element of A as TARGET and <assignment source> as VA

If | is greater than M and less than or equal to N, then the value of TAR is replag
array A with elemeént type EDT and cardinality | derived as follows:

A) Forj varying from 1 (one) to M, the j-th element in A is the value of the j-t
in TAR.

B) For | varying from M+1 to |, the j-th element in A is the null value.

C)> T]The General Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 90

LUE.
ed by an

N element

75-2, are

applied with I-th element of A as TARGET and <assignment source> as VALUE.

Otherwise, an exception condition is raised: data exception — array element er

for.

Conformance Rules

1) Without Feature P002, “Computational completeness”, conforming SQL language shall not contain a
<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 refer-

ence>.
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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

<case stlatement> ::=
<si
| <se

<simple
CASE

<case stiatement else clause> ::=
ELSE

WHEN

=
D
o
D
[%2]
D
(%]
=
QO
—
@D
3
@D
>
=
V.
[%2)
=]
@D
=
=h
(1]
(%2]
o b]
N\
2,
3
=
D
o
QO
[%2]
D
(%]
=
QO
—
@D
3
@D
>
=
Vv
—
=
@D
=
@
—
=
on
D
—
=
@
JAY
Q
QD
[%2)
(0]
o
=}
@
=
[<5)
>
o
w3

ple case statement>
rched case statement>

ase statement> ::=

ase operand>

imple case statement when clause>. ..
case statement else clause> ]

D CASE

case statement> ::=

earched case statement when clause>. ..
case statement else clause> ]

D CASE

ase statement when clause> ::=
hen operand list>
EN <SQL statement list>

case statement when clause> ::=
earch condition>

01 shalKnet generally contain a <routine invocation> whose subject routines include anf SQL-
invoked-routine that is possibly non-deterministic or that possibly modifies SQL-data.

T SCOL is <overlaps predicate part 1>, then each <when operand> shall be <overlaps preﬂicate part
>wif SCO1 is <row value predicand>, then each <when operand> shall not be <overlaps gredicate
part 2>.

Let N be the number of <simple case statement when clause>s.

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

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

Case:
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i) If WO, j is a <row value predicand>, then let SCO2; ; be

= VQ N
i) Otherwise, let SCO2; ; be WO; ;.

f) Let SS; be the <SQL statement list> of the i-th <simple case statement when clause>.
g) f <case statement else clause> is cppr‘ifipd, then let CSEC he the <case statement else clause>: other-
vise, 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--th gsearched
¢ase statement when clause> takes the form:
HEN ( SCOL SC2; ; ) OR
. . OR
( SCOL SCXRj i) )
THEN SSL;
i) The <case statement else clause> of the equivalent <searched Case statement> takes the fofm:
[SEC
j)  The Conformance Rules of the Subclauses of Clause, “Predicates”, in [ISO9075-2], are dpplied to
the result of this syntactic transformation.
NOTE 23 — The specific Subclauses of Clause 8, “Predicates”, in [ISO9075-2], are determined by the predicates that
are created as a result of the syntactic transformation.
Access|Rules
Nona.
Generdl Rules
1) Case
a) If the <search'condition> of some <searched case statement when clause> in a <case statement> is
True, then'let S be the <SQL statement list> of the first (leftmost) <searched case statement when
¢lause>whose <search condition> is True.
b) Ifthe<case statement> simply contains a <case statement else clause>, then let S be the £SQL
statement 1iST> Of that <case statement else clause>.
c) Otherwise, an exception condition is raised: case not found for case statement, and the execution of

2)

the <case statement> is terminated immediately.

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

a)

Let § be the i-th such <SQL procedure statement>.
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b) The General Rules of Subclause 13.4, “<SQL procedure statement>", in ISO/IEC 9075-2, are applied
with § as EXECUTING STATEMENT.

c) If the execution of § terminates with an unhandled exception condition, then the execution of the
<case statement> is terminates with that condition.

Confor mance Rules

1) Withput Feature P002, “Computational completeness”, conforming SQL language shall not contdin a <case
statement>.

2) Withput Feature P004, “Extended CASE statement”, in conforming SQL language, both-<case joperand>
immediately contained in a <simple case statement> and a <when operand> immedidtely contajned in a
<whdn operand list> immediately contained in a <simple case statement when clause> shall be|a <row
valug predicand> that is a <row value constructor predicand> that is a single <eommon value exXjpression>
or <Hoolean predicand>.

3) Withput Feature P08, “Comma-separated predicates in simple CASE statement”, in conforming SQL
langyage, <when operand list> immediately contained in a <simple-case statement when clausg> 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 condition.

Format

<if statement> ::=
IF <selarch condition>
<iff statement then clause>
[ kif statement elseif clause>... ]
[ kif statement else clause> ]
END IF

<if statement then clause> ::=
THEN <4SQL statement list>

<if statlement elseif clause> ::=
ELSEIH <search condition> THEN <SQL statement list>

<if statement else clause> ::=
ELSE <SQL statement list>

Syntax|Rules

1) If ong or more <if statement elseif clause>s are specified, then the <if statement> is equivalent {o an <if
statenent> that does not contain ELSEIF byperforming the following transformation recursivelly:

|F <search condition>

<if statement then clause>

| SEC1

[ <if statement elseif clause>... ]
[ <if statement_else clause> ]

END 1

is eqiivalent to

|F <search condition>
<ifsstatement then clause>
ELSE
IF SC1
I'AHEN SL 1
[ <if statement elseif clause>... ]
[ <if statement else clause> ]
END IF
END IF

where SC1 is the <search condition> simply contained in <if statement elseif clause> ISEC1 and 9.1 is
the <SQL statement list> simply contained in |SEC1.
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Rules

None.

General Rules

en let L

list>
evaluates to

ing <SQL

re applied

of the <if

1) Case:
a) 1f the <search condition> immediately contained in the <if statement> evaluates to True;;th
e 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 statément
immediately contained in the <if statement else clause>.
NOTE 24 — “Otherwise” means that the <search condition> immediately contained ir\the <if statement>
False or to Unknown.
2) Let N be the number of <SQL procedure statement>s simply contained inSL-without an interven
contrpl statement>. For i ranging from 1 (one) to N:
a) lLet § be the i-th such <SQL procedure statement>.
b) The General Rules of Subclause 13.4, “<SQL procedure statement>", in ISO/IEC 9075-2, 4
vith § as EXECUTING STATEMENT.
c) If the execution of § terminates with an unhandledhexception condition, then the execution
gtatement> is terminated and the condition remains active.
Conformance Rules
1) Withput Feature P002, “Computational completeness”, conforming SQL language shall not contain a <if
statement>.

©ISO/IEC 2016 — All rights reserved

Control statements 115


https://iecnorm.com/api/?name=b8ba8d821255c8bd96fc6d7cffa953bf

| SO/IEC 9075-4:2016(E)
15.8 <iterate statement>

15.8 <iterate statement>

Function

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

Forma

<iterateg statement> ::=
ITERAT[E <statement label>

Syntax|Rules

1) <statement label> shall be the <beginning label> of some iterated SQL-statement | Sthat contaifs <iterate

stateent> without an intervening <SQL schema statement>.

2) Let 99 be the <SQL statement list> simply contained in IS

Access|Rules

Nona.

General Rules

1) The gxecution of SSL is terminated.

Conformance Rules

NOTE 25 — If the iteration condition for. [Sis True or if ISdoes not have an iteration condition, then the next iferation of
3. commences immediately. If the iteration condition for 1Sis False, then there is no next iteration of S3..

1) Withput Feature P002; “Computational completeness”, conforming SQL language shall not coftain a

<itergte statement>,
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15.9 <leave statement>

Function

Continue execution by leaving a labeled statement.

Forma

<leave dtatement> ::=
LEAVE kstatement label>

Syntax|Rules
1) <statement label> shall be the <beginning label> of some <SQL procedure(statement> Sthat cgntains

<lea\e statement> L without an intervening <SQL schema statement>.
Access|Rules

None.

General Rules

1) For epery <compound statement> CSthat is contained in Sand that contains the <leave statemgnt>:

a) Kor every open standing SQL-server clrsor 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 [ISO9075-2], afe applied
vith CR as CURSOR and SAVE as DISPOS TION.

b) The variables, standing SQL-server cursors, and handlers specified in the <local declaration list>, the
flocal cursor declaration list>, and the <local handler declaration list> of CSare destroyed|

2) The gxecution of Sis terminated.

Conformance Rules

1) Withput Feature P002, “Computational completeness”, conforming SQL language shall not contain a
<leave statement>.
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15.10 <loop statement>

Function

Repeat the execution of a statement.

Format
<loop stlatement> ::=
[ <bedginning label> <colon> ]
LOpP
<SQL statement list>
END LOOP [ <ending label> ]

Syntax|Rules

1) Let 4She the <loop statement>.

2) If LSdoes not specify a <beginning label>, then an implementation-dependent <beginning label> that is
not equivalent to any other <statement label> contained in the.gutermost containing <SQL control statement>
is implicit.

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

4) The 4cope of the <beginning label> is LSexcluding every <SQL schema statement> contained jn LS
<begjnning label> shall not be equivalent ta-any other <beginning label> contained in LSexcluding every
<SQL schema statement> contained in LS.

Access|Rules
Nona.

Generdl Rules

1) Let §9 be the §SQL statement list> and let CCSbe the <compound statement>
BEGIN NOTJATOMIC SSL END
The GertreratRutesof Subctause 134 “<SQtprocedurestatement>"imtSOHEC 80752 areapplied with

CCSas EXECUTING STATEMENT

NOTE 26 — The occurrence of an exception condition or the execution of a <leave statement> may also cause execution of
LSto be terminated; see Subclause 6.3.3.7, “Exceptions”, in [ISO9075-1], and Subclause 15.9, “<leave statement>",
respectively. Some actions taken by a condition handler might also cause execution of LSto be terminated; see Subclause 15.2,
“<handler declaration>".
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Confor mance Rules

1) Without Feature P002, “Computational completeness”, 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.

Format

<while
[ <be

W
<

atement> ::=

inning label> <colon> ]
ILE <search condition> DO
L statement list>

END WHILE [ <ending label> ]

Syntax|Rules

1) Let WShbe the <while statement>.

2) If W3 does not specify a <beginning label>, then an implementation-dependent <beginning labgl> that is
not equivalent to any other <statement label> contained in the.gutermost containing <SQL control statement>
is implicit.

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

4) The 4cope of the <beginning label> is WSexcluding every <SQL schema statement> contained|in WS
<begjnning label> shall not be equivalent to;any other <beginning label> contained in WSexcluding every
<SQL schema statement> contained in WS

Access|Rules

Generdl Rules

b)

Lsearch eondition> is evaluated.

Let SS_ be the <SQL statement list> and let CCSbe the <compound statement>

BEGIN NOT ATOMIC SSL END

If the <search condition> evaluates to True, then the General Rules of Subclause 13.4, “<SQL procedure
statement>", in ISO/IEC 9075-2, are applied with CCSas EXECUTING STATEMENT and the execution
of WSis repeated.

NOTE 27 — The occurrence of an exception condition or the execution of a <leave statement> may also cause execution
of WSto be terminated; see Subclause 6.3.3.7, “Exceptions”, in [ISO9075-1], and Subclause 15.9, “<leave statement>",
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respectively. Some actions taken by a condition handler might also cause execution of WSto be terminated; see
Subclause 15.2, “<handler declaration>".

Conformance Rules

1) Without Feature P002, “Computational completeness”, conforming SQL language shall not contain a
<while statement>.
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15.12 <repeat statement>

Function

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

Format

<repeat [statement> ::=
[ <bedginning label> <colon> ]
PEAT
<SQL statement list>
UNTIL <search condition>
END REPEAT [ <ending label> ]

)

Syntax|Rules

1) Let RSbe the <repeat statement>.

2) If RYdoes not specify a <beginning label>, then an implementation-dependent <beginning labgl> that is
not equivalent to any other <statement label> contained in the-outermost containing <SQL control statement>
is implicit.

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

4) The 4cope of the <beginning label> is RSexcluding every <SQL schema statement> contained jin RS
<begjnning label> shall not be equivalent.to any other <beginning label> contained in RSexcluding every
<SQL schema statement> contained intRS

Access|Rules

None.

Generdl Rules
1) Let §9 bethe <SQL statement list> and let CCSbe the <compound statement>

BEGIN“NOT ATOMIC SSL END

The General Rules of Subclause 13.4, “<SQL procedure statement>”, in ISO/IEC 9075-2, are applied with
CCSas EXECUTING STATEMENT and then <search condition> is evaluated.

NOTE 28 — The occurrence of an exception condition or the execution of a <leave statement> may also cause execution of
RSto be terminated; see Subclause 6.3.3.7, “Exceptions”, in [ISO9075-1], and Subclause 15.9, “<leave statement>",
respectively. Some actions taken by a condition handler might also cause execution of RSto be terminated; see Subclause 15.2,
“<handler declaration>".

2) If the <search condition> evaluates to False or Unknown, then the execution of RSis repeated; otherwise,
execution of RSis terminated.

122 Persistent Stored Modules (SQL/PSM) ©ISO/IEC 2016 — Al rights reserved


https://iecnorm.com/api/?name=b8ba8d821255c8bd96fc6d7cffa953bf

I SO/IEC 9075-4:2016(E)
15.12 <repeat statement>

Confor mance Rules

1) Without Feature P002, “Computational completeness”, 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.

inning label> <colon> ]

R [ <for loop variable name> AS ]

cursor name> [ <cursor sensitivity> ] CURSOR FOR ]
ursor specification>

<SQL statement list>

D FOR [ <ending label> ]

<for logp variable name> ::=

1) Let HCShe the <cursor specification> of the <for statement> FS

2) If F9does not specify a <beginning label>, then an implementation-dependent <beginning labg
uivalent to any other <statement label> contaitied in the outermost containing <SQL control 3
is implicit.
3) If <ending label> is specified, then a <beginning label> shall be specified that is equivalent to <
labelp.

4) If <clirsor name> is specified, thendét CN be that <cursor name>. Otherwise, let CN be an implen
dependent <cursor name> that(is,not equivalent to any other <cursor name> in the outermost cg
<SQL-client module definition> or <SQL-invoked routine>.

5) Let QE be the <query expression> of FCS Each column of the table specified by QE shall have g
namg> that is not equivalent to any other <column name> in the table specified by QE. Let V1,
be thpse <columnsname>s. Let DT, DT2, ..., DTn be the declared types of the respective colun

6) LetBL, FLVN, and SLL be the <beginning label>, <for loop variable name>, and <SQL statemg
FS respegtively.

I> that is
tatement>

ending

nentation-
ntaining

<column
V2, ..., Vn
ns.

nt list> of

a) Let’AT END be an implementation-dependent <SQL variable name> that is not equivalent

to any

other <SQL variable name> or any <SQL parameter name> contained in the outermost containing

<SQL-server module definition>, <SQL-invoked routine>, or <compound statement>.

b) Let NOT_FOUND be an implementation-dependent <condition name> that is not equivalent to any
other <condition name> contained in the outermost containing <SQL-server module definition>,

<SQL-invoked routine>, or <compound statement>.
c) Let CShbe the explicit or implicit <cursor sensitivity>.

7) Let COMMON_CODE be:
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DECLARE V1 DT1;
DECLARE V2 DT2;

DECLARE Vn DTn;
DECLARE AT_END BOOLEAN DEFAULT FALSE;
DECLARE NOT_FOUND CONDITION FOR SQLSTATE "02000°;

NEOL ARC _ADCAL COAN OAMNDE T8 AN
DCCTCANT OF CIV_ N0\ CONDT T TUIV,

DECLARE CN CS CURSOR FOR FCS
DECLARE EXIT HANDLER FOR OPEN_ERRCR
RESIGNAL;
BEGIN NOT ATOMIC
DECLARE EXIT HANDLER FOR SQLEXCEPTION
RESIGNAL OPEN_ERROR;
OPEN CN;
END;
BL:LOOP
BEGIN NOT ATOMIC
DECLARE CONTINUE HANDLER FOR NOT_FOUND
SET AT_END = TRUE;
DECLARE CONTINUE HANDLER FOR SQLEXCEPTION
BEGIN NOT ATOMIC
SET AT_END = TRUE;
RESIGNAL;
END;
FETCH CN INTO V1, V2, ..., Mn;
END;
IF AT_END THEN
LEAVE BL;
END IF;
SLL
END LOOP BL;
CLOSE CN;

Case

a) If <for loop variable~name> is specified, then FSis equivalent to:
FLVN: BEGIN NOT ATOMIC

COVMIDN_CODE
END (FLVN;

b) Otherwise, FSis equivalent to:

BEGIN NOT ATOMIC
COVMON_CODE
END

8) 9L shall not contain, without an intervening <SQL-invoked routine> or <SQL schema statement>, a
<leave statement> that specifies FLVN.

9) SLL shall not contain either a <commit statement> or a <rollback statement>.

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

None.

General Rules

None.

Conformance Rules

1) Withput Feature P002, “Computational completeness”, conforming SQL language shalknot contain a <for
statement>.
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16 Dynamic SQL

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

16.1 <dprepare statement>

This Subdlause maodifies Subclause 20.7, “<prepare statement>", in 1SO/IEC 9075-2

Function

Prepare a[statement for execution.

Format

No addi t}ji onal Format itens.

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules.

Generadl Rules

1) [Appénd to the lead text of GR 5)| The syntactic substitutions specified in Subclause 15.5, “<asgignment
statefment>", shall not be applied until the data types of <dynamic parameter specification>s are determined
by thjs General Rule.

2) \ Inseft-after GR 5)a)xxvii)| If DP is a <contextually typed row value expression> simply contaiped in a
<multipte varrapte assignment> MVA O am <assignment Statement> or if DP Tepresents the vatue of a
subfield S of the declared type of such a <contextually typed row value expression>, then let RT be a row
type in which the declared type of the i-th field is the declared type of the <target specification>, <modified
field reference>, or <mutator reference> immediately contained in the i-th <assignment target> contained
in the <assignment target list> of MVA.

Case:
a) If DPis a <contextually typed row value expression> simply contained in MVA, then DT is RT.

b) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

©ISO/IEC 2016 — Al rights reserved Dynamic SQL 127


https://iecnorm.com/api/?name=b8ba8d821255c8bd96fc6d7cffa953bf

| SO/IEC 9075-4:2016(E)
16.1 <prepare statement>

3) \ Insert after GR 5)a)xxxi)| If DP is the <assignment target> simply contained in a <singleton variable

assignment> SVA of an <assignment statement>, then

Case:

a) If the <assignment source> immediately contains a <null specification>, then DT is undefined.

b) Otherwise, DT is the declared type of the <value expression> simply contained in the <assignment
source> of SVA.

4) |Inse

t after GR 5)a)xxxi) | If DP is the <value expression> simply contained in an <assignment

inafd

asu
<assi

Case
a)
b)

singleton variable assignment> SVA of an <assignment statement> or if DP represents the
ield SF of the declared type of such a <value expression>, then let RT be the declared typ
nment target> simply contained in SVA.

f DP is the <value expression> simply contained in the <assignment source>, then DT is R

Dtherwise, DT is the declared type of the subfield of RT that correspends to SF.

5) [Inse

t after GR 5)a)xxxi)| If DP is a <case operand> or <when operand> simply contained in a

case
opera

a) |

statement> CS or if DP represents the value of a subfield S5-of the declared type of such
nd> or <when operand>, then:

et DT be the set union of the following sets of detlared types:

NOTE 29 — The following “part 2” predicates do not have any value expressions with declared type inforn

The set consisting of the declared type ofithe <case operand>.

The set consisting of the declared type of any <when operand> of CSthat is a <row
predicand>.

The set consisting of the declared types of any <row value predicand> simply contai

source>
value of
b of the

RT.
<simple

| <Case

value

ned in any

<comparison predicate part:2>, <between predicate part 2>, <character like predicate part 2>,

<octet like predicate part2>, <similar predicate part 2>, <regex like predicate part 2>,
predicate part 2>, <distinct predicate part 2>, or <member predicate part 2> that is §
contained in CS

The set consisting of the declared row type of a <table subquery> simply contained
predicate part2>, <match predicate part 2>, or <quantified comparison predicate part
contained.in CS

Theset consisting of the declared types of the <row value expression>s simply cont
an*<in value list> simply contained in an <in predicate part 2> simply contained in

<overlaps
imply

in an <in
D> simply

hined in
CS

ation: <null

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)
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If DP is a <case operand> or <when operand> simply contained in CS, then DT is RT.

Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.
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Confor mance 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>.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |Replace SR 1)[The <general value specification> immediately containedin <using argument> ghall be
eithef a <host parameter specification>, an <SQL parameter reference>; an <SQL variable refefence>, or
an <gmbedded variable specification>.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional Conformance.Rules.
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16.3 <output using clause>

This Subclause modifies Subclause 20.12, “<output using clause>", in 1SO/IEC 9075-2.

Function

Supply output variables for an <SQL dynamic statement>.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |Replace SR 1)[The <target specification> immediately contained in <into argument> shall be ejither a
<host parameter specification>, an <SQL parameter reference>, an <SQL variable reference>, pr an
<embedded variable specification>.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional Conformance.Rules.
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17 Embedded SQL

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

program>

17.1 <

This Subg

Functid

Specify a

Format

No addit

Syntax

1)

2)

3)

4)

5)

6)

and H

an <q
<eml

inter
shall
in thg

embedded SQL host program>

lause modifies Subclause 21.1, “<embedded SQL host program>"’, in | SO/HEC'9075-2.

DN

N <embedded SQL host program>.

i onal Format itens.

Rules

t this SR | Given an <identifier> | and@,<host identifier> HI, it is implementation-defined
1l are equivalent.

t this SR |An <SQL variable name> contained in an <SQL variable declaration> that is co

edded SQL statement> in.an <embedded SQL host program>.

t this SR | If a <handler declaration> is contained in an <embedded SQL host program> W
ening <compound.statement>, then any <condition value> contained in that <handler dec|
not be equivalentto the <condition value> of any other <handler declaration> immediately
t <embedded"SQL host program>.

Inse

t before. SR 22)k)| M contains one <SQL variable declaration> for each <SQL variable de

contd
declg

inedin"H. Each <SQL variable declaration> of M is a copy of the corresponding <SQL v4
ration> of H.

Whether |

htained in

mbedded SQL host program>sshall not be equivalent to any <host identifier> that is contajned in an

ith no
aration>
contained

Claration>
riable

[ Insert before SR 22)I)| M contains one <handler declaration> for each <handler declaration> contained in

H. Each <handler declaration> of M is a copy of the corresponding <handler declaration> of H.

|Replace SR 23)c)| Each <embedded SQL statement> that contains a <declare cursor>, a <dynamic declare

cursor>, an <SQL variable declaration>, an <SQL-invoked routine>, or a <temporary table declaration>
has been deleted, and every <embedded SQL statement> that contains an <embedded exception declaration>
has been replaced with statements of the host language that will have the effect specified by the General
Rules of Subclause 21.2, “<embedded exception declaration>", in [ISO9075-2].
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Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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18 Diagnostics management

This Clause modifies Clause 23, ““Diagnostics management™, in | SO/IEC 9075-2.

181 <

This Subg

Functid

Get excef

Format

<get dia&
GET [

get diagnostics statement>

lause modifies Subclause 23.1, ““<get diagnostics statement>"’, in | SO/IECQ075-2.

DN

tion or completion condition information from the diagnostics-area.

gnostics statement> ::=
<which area> ] DIAGNOSTICS <SQL diagnostics information>

<which

CURRENT
| STAGKED

<conditipon information item name> ::.=

A
| COND

Syntax
1) [inse

2) Tabld
Table
2].

rea> -I=

| alternatives from [l SO90F5- 2]
ITION_IDENTIFIER

Rules

t this SR | If <which area> is not specified, then CURRENT is implicit.

1, “<condifion information item name>s for use with <get diagnostics statement>"", moglifies
36, “<condition information item name> s for use with <get diagnostics statement>"’, in [|| SO9075-

Table 1 — <condition information item name>sfor usewith <get rliagnn':rir‘c statement>

<identifier> Declared Type

All alternativesfrom[1S09075-2]

CONDITION_IDENTIFIER variable-length character string with implementation-defined maxi-

mum length
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Access Rules

No additional Access Rules.

General Rules

1) |Replace GR 1)|Case:

a) If <which area> specifies CURRENT, then let DA be the first diagnostics area.
b) If <which area> specifies STACKED, then let DA be the second diagnostics area.
2) \Inse t after GR 1)\ If <which area> specifies STACKED and no condition handler jis activated, then an
exception condition is raised: diagnostics exception — stacked diagnosti cs accessedwithout activie handler.
3) Tablg 2, “SQL-statement codes”, modifies Table 37, ““SQL-statement codes?, TA'[1SO9075-2] .
Table 2 — SQL -statement codes
SQU-statement I dentifier Code
All giternatives from [1S09075-2]
<assjgnment statement> ASSIGNMENT 5
<casg statement> CASE 86
<compound statement> BEGIN END 12
<drgp module statement> DROP MODULE 28
<for|statement> FOR 46
<if sfatement> IF 88
<iterjate statement> ITERATE 102
<leaye statement> LEAVE 89
<loop statement> LOOP 90
<res|ghdl-statement> RESIGNAL 91
<repeat statement> REPEAT 95
<signal statement> SIGNAL 92
<SQL-server module definition> CREATE MODULE 51
<while statement> WHILE 97
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If the value of the RETURNED_SQLSTATE corresponds to unhandled user-defined
ue of CONDITION_IDENTIFIER is the <condition name> of the user-defined

5) |Insert before GR 4)p)| If COMMAND_FUNCTION or DYNAMIC_FUNCTION identifies a <signal

statement> or <resignal statement>, then the values of CLASS_ORIGIN, SUBCLASS_ORIGIN, CON-
STRAINT_CATALOG, CONSTRAINT_SCHEMA, CONSTRAINT_NAME, CATALOG_NAME,

SCHEMA NAME, TABLE_NAME, COLUMN_NAME, CURSOR_NAME, MESSAGE_TEXT, MES-
SAGE_LENGTH, and MEQQAGE OCTET_ LENGTH are notsetassoemfled|an809075 2], but instead

are sgt as specified in Subclause 18.2, <S|gnal statement>", and Subclause 18.3, “<re5|gnal stafement>”,

in this part of ISO/IEC 9075.

Conformance Rules

1) Withput Feature P0O07,

a <which area>.

“Enhanced diagnostics management”, conforming SQL-{anguage shall npt contain
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18.2 <signal statement>

Function

Signal an exception condition.

Forma

<signal

SIGNAY <signal value> [ <set signal information> ]

<signal

<condition name>
| <sqgljstate value>

<set signhal information> ::=
SET <dignal information item list>

<signal

<signgl information item> [ { <comma> <signal informatkon item> }... ]

<signal

<condiftion information item name> <equals operators’ <simple value specification

Syntax

1) Case

a)

b)

2) <con
STR
SCH

i Let CN be the <conditien_name> contained in the <signal statement>.

)] The <signal statement> shall be contained in the scope of a <condition name> equi

statement> -:=

value> ::=

information item list> ::=

information item> ::=

Rules

f <signal value> immediately contains <condition name>, then:

CN. Let CNSbe the innermost such scope.

\4

alent to

Dtherwise, let C be the SQLSTATE value defined by <sqglstate value> and let CN be a zerotlength
qtring.

dition information item name> shall specify CLASS_ORIGIN, SUBCLASS_ORIGIN, CON-
AINT_CATALOG, CONSTRAINT_SCHEMA, CONSTRAINT_NAME, CATALOG_NAME,
EMA-NAME, TABLE_NAME, COLUMN_NAME, CURSOR_NAME, or MESSAGE_T[EXT. No
alternative-for <condition information item name> shall be specified more than once in <set sig
matien>

nal infor-

3) The data type of a <condition information item name> contained in <signal information item> shall be the
data type specified in Table 1, “<condition information item name>s for use with <get diagnostics state-

ment

Access

>11.

Rules

None.
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General Rules

1) The first diagnostics area is emptied and the following changes are made to statement information items
in the first diagnostics area:

a) NUMBER is setto 1 (one).
b) MORE issetto'N'.

c)
d) I

2) Letd
TION

Case

a)
F

b) |
i
c)

[

3) Thed
CON
TAB
lengt
in CA

4) The
area

5) Cond

6) If <sq
a zer
Rule

RESI

gtring.

COMMAND_FUONCTION TS SET 10 SIGNAL”
DYNAMIC_FUNCTION is set to a zero-length string.

A be the first condition area in the first diagnostics area. The condition information item C
| IDENTIFIER in CAis set to CN.

f CN is considered to be defined for an SQLSTATE value, then the €endition information
RETURNED_SQLSTATE in CA is set to the value for which CN-is\considered to be defing
CNS

NOTE 30 — “considered to be defined for” is defined in Subclause45.3, “<condition declaration>".

f <sqlstate value> is specified, then the condition information item RETURNED_SQLSTA
5 set to <sqlstate value>.

Dtherwise, the condition information item RETWURNED_SQLSTATE in CAis set to a zero

ondition information items CLASS_ORIGIN, SUBCLASS_ORIGIN, CONSTRAINT_C
STRAINT_SCHEMA, CONSTRAINT NAME, CATALOG_NAME, SCHEMA_NAME,
L E_NAME, COLUMN_NAME, CURSOR_NAME, and MESSAGE_TEXT in CA are set
N string. The condition informationitems MESSAGE_LENGTH and MESSAGE_OCTET |
\ are set to O (zero).

Seneral Rules of Subclause’23.2, “Pushing and popping the diagnostics area stack”, in [IS
pplied with PUSH as ©OPERATION and the diagnostics area stack as STACK.

ition handling njode becomes in effect in the SQL-session.

t signal infermation> is specified, then let SS be the <set signal information>. Otherwise,
b-length string. The following <resignal statement> is effectively executed without further
checking:

GNAL” SSI

ONDI-

tem
pd within

TE in CA

-length

ATALOG,

to a zero-
| ENGTH

D9075-2],

let SS be
Syntax

Confor

mance Rules

1) Without Feature P002, “Computational completeness”, conforming SQL language shall not contain a
<signal statement>.
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18.3 <resignal statement>

Function

Resignal an exception condition.

Forma

<resigndl statement> ::=
RESIGNAL [ <signal value> ] [ <set signal information> ]

Syntax|Rules

1) Let RSbe 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 in.RS

i)  The <resignal statement> shall be contained'within the scope of a <condition name> ¢quivalent
to CN. Let CNSbe the innermost such Scope.

b) Otherwise, let C be the SQLSTATE value\defined by <sqlstate value> and let CN be a zeroplength
gtring.

Access|Rules

Non&.

Generdl Rules

1) If copdition handling mode is not in effect, then an exception condition is raised: resignal wher] handler
not aftive.

2) The General Rules of Subclause 23.2, “Pushing and popping the diagnostics area stack”, in [ISP9075-2],
are applied with POP as OPERATION and the diagnostics area stack as STACK.

3) Let DA be the first diagnostics area, let SA be the statement area in DA, and let CA be the first condition
area in DA.

4) If <signal value> is specified, then:
a) The statement information item NUMBER in SA is incremented by 1 (one).

b) If the 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.
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¢) Let nbe the maximum number of condition areas for diagnostics areas. For i ranging fromn-1to 1
(one), copy the contents of the i-th condition area into the i+1-th condition area.

NOTE 31 — After evaluation of the preceding General Rule, the first and second condition areas in DA have identical

contents; CA still identifies the first condition area.

d) The statement information item COMMAND_FUNCTION in SAis setto 'RESIGNAL'. The statement
information item DYNAMIC_FUNCTION in SAis set to a zero-length string. The condition information
item CONDITION_IDENTIFIER in CA s set to CN.

5) If<sg

a)

6) Case

Case:

ilii)  Otherwise, the condition information item RETURNED_SQLSTATE in CAis set tg

The condition information item in CA identified by the <condition information item name3
the value of the <simple value specification>.

RETURNED_SQLSTATE in CAis set to the SQLSTATE value for whichCNis cot
to be defined within CNS

NOTE 32 — “considered to be defined” is defined in Subclause 15.3, “<condition‘declaration>".
in CAis set to <sglstate value>.

length string.

characters and the length in octets of;the value of the <simple value specification>, respe

f the condition information.itetm RETURNED_SQLSTATE in CA is not the zero-length st
Let She that value.

i) If a handler H.is'the most appropriate handler for S, then the General Rules of Subc
“Handler gxeeution”, are applied with H as MOST APPROPRIATE HANDLER.

i)  If nokandler is activated and Sidentifies an SQLSTATE value associated with an ex
condition EC, then this is an unhandled exception condition and the <SQL procedure §
thatresulted in execution of RSis terminated with the exception condition EC.

NOTE 33 — If Sidentifies an SQLSTATE value associated with a completion condition, then thi

If CN is considered to be defined for an SQLSTATE value, then the condition.ifformgtion item

sidered

i) If <sglstate value> is specified, then the condition information ittm RETURNED_SOQLSTATE

a zero-

t signal information> is specified, then for each <signal ifformation item> in <set signal infofmation>:

is set to

f the <condition information item name> specifies MESSAGE_TEXT, then the condition information
it]ems MESSAGE_LENGTH and MESSAGE_OCTET_LENGTH in CA are set to contain the length

ctively.

ing, then:

ause 8.1,

ception
fatement>

isan

unhandled completion condition and processing continues without altering the flow of control.

b) Otherwise:

©ISO/IEC 2016 — All rights reserved

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

i) If a handler H is the most appropriate handler for E, then the General Rules of Subc
“Handler execution”, are applied with H as MOST APPROPRIATE HANDLER.

ii)  If there is no appropriate handler for E, then this is an unhandled exception conditiol

lause 8.1,

n and the

<SQL procedure statement> that resulted in execution of RSis terminated with the exception

condition unhandled user-defined exception.
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Confor mance Rules

1) Without Feature P002, “Computational completeness”, conforming SQL language shall not contain a
<resignal statement>.

142 Persistent Stored Modules (SQL/PSM) ©ISO/IEC 2016 — Al rights reserved


https://iecnorm.com/api/?name=b8ba8d821255c8bd96fc6d7cffa953bf

I SO/IEC 9075-4:2016(E)
19.1 MODULE_COLUMN_USAGE view

19 Information Schema

This Clause modifies Clause 5, ““Information Schema’, in |SO/IEC 9075-11.

19.1 MODULE_COLUMN_USAGE view

Function

Identify the columns owned by a given user on which SQL-server modules defined in this catalog are dependent.
Definition

CREATE VIEW MODULE_COLUMN_USAGE AS
SELECT MCU.MODULE_CATALOG, MCU_MODULE_SCHEMA, 4CY.MODULE_NAME,
MCU.TABLE_CATALOG, MCU.TABLE_SCHEMA, MCU.TABLE_NAME, MCU.COLUMN_NAME
FROM DEFINITION_SCHEMA.MODULE_COLUMN_USAGELAS" MCU
JOIN
DEFINITION_SCHEMA.SCHEMATA AS S
ON ( ( MCU.TABLE_CATALOG, MCU.TABLEASCHEMA ) =
( S.CATALOG_NAME, S.SCHEMA -NAME ) )
WHERE ( S.SCHEMA_OWNER = CURRENT USER
OR
S.SCHEMA_OWNER IN
( SELECT ER.ROLE_NAME
FROM ENABLED_ROLES AS ER ) )
AND
MCU .MODULE_CATALOG =
( SELECT ISCN.CATALOG_NAME
FROM INFORMATION_SCHEMA_CATALOG_NAME AS ISCN ):
GRANT SHLECT ON TABLE MODULE_COLUMN_USAGE
TO PUBLIC WITH GRANT OPTION;

Conformance Rules

1) Without Feature F341, “Usage tables”, conforming SQL language shall not reference INFORMA.-
TION_SCHEMA . MODULE_COLUMN_USAGE.

2) Without Feature F391, “Long identifiers”, conforming SQL language shall not reference INFORMA-
TION_SCHEMA . MODULE_COLUMN_USAGE.

3) Without Feature P0O03, “Information Schema views”, conforming SQL language shall not reference
INFORMATION_SCHEMA . MODULE_COLUMN_USAGE.
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19.2 MODULE_PRIVILEGESview

Function

Identify the privileges on SQL-server modules defined in this catalog that are available to or granted by a given
user.

Definition

CREATE V[IEW MODULE_PRIVILEGES AS
SELECT
GRANTOR, GRANTEE, MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
PRIVILEGE_TYPE, 1S_GRANTABLE
FROM DEFINITION_SCHEMA.MODULE_PRIVILEGES
WHERE ( GRANTEE IN
( "PUBLIC", CURRENT_USER )
OR
GRANTEE IN
( SELECT ROLE_NAME
FROM ENABLED_ROLES )
OR
GRANTOR = CURRENT_USER
OR
GRANTOR IN
( SELECT ROLE_NAME
FROM ENABLED_ROLES ) )
AND
MODULE_CATALOG =
( SELECT CATALOG_NAME
FROM INFORMATION_SCHEMA~CATALOG_NAME );
GRANT SHLECT ON TABLE MODULE_PRIVILEGES
TO PUBLIC WITH GRANT OPTIONS

Conformance Rules

1) Withput Feature F231, “Privilege tables”, conforming SQL language shall not reference INFORMA-
TION_SCHEMA ™~ MODULE_PRIVILEGES.

2) Withput Feature P0O03, “Information Schema views”, conforming SQL language shall not referg¢nce
INFORMATION_SCHEMA . MODULE_PRIVILEGES.
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19.3 MODULE_TABLE_USAGE view

Function

Identify the tables owned by a given user on which SQL-server modules defined in this catalog are dependent.

Definition

CREATE VIEW MODULE_TABLE_USAGE AS
SELECT MTU.MODULE_CATALOG, MTU_MODULE_SCHEMA, MTU.MODULE_NAME,
MTU.TABLE_CATALOG, MTU.TABLE_SCHEMA, MTU.TABLE_NAME
FROM DEFINITION_SCHEMA.MODULE_TABLE_USAGE AS MTU
JOIN
DEFINITION_SCHEMA.SCHEMATA AS S
ON ( ( MTU.TABLE_CATALOG, MTU.TABLE_SCHEMA ) =
( S.CATALOG_NAME, S.SCHEMA NAME ) )
WHERE ( S.SCHEMA_OWNER = CURRENT_USER
OR
S.SCHEMA_OWNER IN
( SELECT ER.ROLE_NAME
FROM ENABLED ROLES AS ER ) )
AND
MTU.MODULE_CATALOG =
( SELECT ISCN.CATALOG_NAME
FROM INFORMATION_SCHEMA_CATALOGANAME AS ISCN ):
GRANT SHLECT ON TABLE MODULE_TABLE_USAGE
TO PUBLIC WITH GRANT OPTION;

Conformance Rules

1) Withput Feature F341, “Usagetables”, conforming SQL language shall not reference INFORMA.-
TION_SCHEMA . MODULE, TABLE_USAGE.

2) Withput Feature P003, ¢‘Information Schema views”, conforming SQL language shall not refergnce
INFORMATION_SCHEMA . MODULE_TABLE_USAGE.
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19.4 MODULESview

Function

Identify the SQL-server modules in this catalog that are accessible to a given user.

Definition

CREATE VIEW MODULES AS
SELECT MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
DEFAULT_CHARACTER_SET CATALOG, DEFAULT CHARACTER SET_SCHEMA,
DEFAULT_CHARACTER_SET_NAME,
DEFAULT_SCHEMA_CATALOG, DEFAULT_ SCHEMA NAME,
CASE
WHEN EXISTS (
SELECT *
FROM DEFINITION_SCHEMA.SCHEMATA AS S
WHERE ( MODULE_CATALOG, MODULE_SCHEMA ) =
( S.CATALOG_NAME, S.SCHEMA NAME )
AND
( S.SCHEMA_OWNER = CURRENT_USER
OR
S.SCHEMA_OWNER IN
( SELECT ROLE_NAME
FROM ENABLED_ROLES ) “)
THEN MODULE_DEFINITION
ELSE NULL
END AS MODULE_DEFINITION,
MODULE_AUTHORIZATION, SQL.PATH, CREATED
FROM DEFINITION_SCHEMA.MODULES
WHERE ( MODULE_CATALOG, MODWLE SCHEMA, MODULE_NAME ) IN
( SELECT MP_MODULECATALOG, MP.MODULE_SCHEMA, MP.MODULE_NAME
FROM DEFINITION-SCHEMA.MODULE_PRIVILEGES AS MP
WHERE ( MP.GRANTEE IN
(" PUBLIC", CURRENT USER )
OR
MP_GRANTEE IN
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
AND
MODULE_CATALOG =
(/SELECT CATALOG_NAME
FROM  TNFORMATTON_SCHEMA_CATALUG_NAME ),
GRANT SELECT ON TABLE MODULES
TO PUBLIC WITH GRANT OPTION;

Conformance Rules

1) Without Feature F391, “Long identifiers”, conforming SQL language shall not reference INFORMA-
TION_SCHEMA . MODULES.
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2) Without Feature P0O03, “Information Schema views”, conforming SQL language shall not reference

INFORMATION_SCHEMA . MODULES.
3) Without Feature T011, “Timestamp in Information Schema”, conforming SQL language shall not reference
INFORMATION_SCHEMA.MODULES.MODULE_CREATED.
4) Without Feature T011, “Timestamp in Information Schema”, conforming SQL language shall not reference
INFORMATION_SCHEMA.MODULES.MODULE_LAST_ALTERED.
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19.5 PARAMETERSview

This Subclause modifies Subclause 5.37, “PARAMETERSview”, in | SO/IEC 9075-11.

Function

Identify the SQL parameters of SQL-invoked routines defined in this catalog that are accessible to a given user
or role.

Definition

|Replace fhe outermost WHERE clause of the VIEW definition with: |

WHERE ( ( ( R.MODULE_CATALOG, R.MODULE_SCHEMA, R.MODULE_NAME () ,IS NULL
AND
( SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME ) IN
( SELECT RP.SPECIFIC_CATALOG, RP.SPECIFIC_SCHEMA, RP.SPECIFIC_NAME
FROM DEFINITION_SCHEMA.ROUTINE_PRIVILEGES “AS’ RP
WHERE ( RP.GRANTEE IN
( "PUBLIC", CURRENT USER )
OR
RP_GRANTEE IN
( SELECT ER.ROLE_NAME
FROM ENABLED_ROLES AS“ER ) ) ) )
OR
( ( R.MODULE_CATALOG, R.MODULE“SCHEMA, R.MODULE_NAME ) IS NOT NULL
AND
( R.MODULE_CATALOG, R.MODULE_SCHEMA, R.MODULE_NAME ) IN
( SELECT MP_MODULE_GCATALOG, MP.MODULE_SCHEMA, MP.MODULE_NAME
FROM DEFINITION, SCHEMA.MODULE_PRIVILEGES AS MP
WHERE ( MP_GRANTEE IN
( PUBLIC", CURRENT USER )
OR
MP.GRANTEE IN
( SELECT ER.ROLE_NAME
FROM ENABLED ROLES AS ER ) ) ) ) )
AND SPECIFIC_GATALOG
= ( SELEGT_ISCN.CATALOG_NAME
FROM™INFORMAT I0ON_SCHEMA_CATALOG_NAME AS ISCN ):

Conformance Rules

No additional Conformance Rules.
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