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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the spemahzed system for worldw1de standardization. National bodles that are members

estab 1shed by the respectlve organlzatlon to deal W1th partlcular ﬁelds of technlcal act1v1ty ISO and [EC

techrfical committees collaborate in fields of mutual interest. Other international organizations, governm
and rjon-governmental, in liaison with ISO and IEC, also take part in the work. In the field of informatig
techrjology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintenance are descril]
the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the different types
document should be noted. This document was drafted in accordance with the editorial rules of the ISO
Diregtives, Part 2 (see www.iso.org/directives).

Attenjtion is drawn to the possibility that some of the elements of this docunieit may be the subject of p4
rights. ISO and IEC shall not be held responsible for identifying any or all'such patent rights. Details of]
patent rights identified during the development of the document will be in' the Introduction and/or on thg
list of patent declarations received (see www.iso.org/patents).

Any frade name used in this document is information given for:the convenience of users and does not
consa[':ute an endorsement.

For an explanation on the meaning of ISO specific termsiand expressions related to conformity assessmg
well s information about ISO's adherence to the World* Trade Organization (WTO) principles in the
Techpical Barriers to Trade (TBT) see the following™URL: www.iso.org/iso/foreword.html.

The ¢gommittee responsible for this document 1$ISO/IEC JTC 1, Information technology, SC 32, Data
mandgement and interchange.

This pixth edition of ISO/IEC 9075-4 cancels and replaces the fifth edition (ISO/IEC 9075-4:2011), whig
beenitechnically revised.

A list of all parts in the ISO/IEC 9075 series, published under the general title I nformation technology —
Datapase |lan-guages — SQL; can be found on the ISO website.

NOTH The individual parts of multi-part standards are not necessarily published together. New editions of one or more parts
can bqg published withotit publication of new editions of other parts.
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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)
11)
12)

13)
14)
15)

16)
17)

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

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

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

Clause 5, “Lexical elements”, defines a number of lexical elements used in theddefinition of persiste
gtored modules.

Clause 6, “Scalar expressions”, defines a number of scalar expressions used in the definition of pers
gtored modules.

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

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

Clause 10, “Schema definition and manipulation”defines the schema definition and manipulation stater
dssociated with the definition of persistent stored modules.

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

Clause 13, “Data manipulation™;déefines data manipulation operations associated with persistent sto
modules.

Clause 14, “Additional.data manipulation rules”, defines additional rules for data manipulation.
Clause 15, “Contrel'statements”, defines the control statements used with persistent stored modules

Clause 16, “Dynamic SQL”, defines the facilities for executing SQL-statements dynamically in the cg
of persistentistored modules.

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

stent

data

n of

nents

red

ntext

Clause 18, “Diagnostics management”, defines enhancements to the facilities used with persistent s‘ored

y= P |
IMTUUUITS.

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-

20)

X Persistent Stored Modules (SQL/PSM)

mation depend.

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

©ISO/IEC 2016 — All rights reserved
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Clause 22, “Conformance”, defines the criteria for conformance to this part of ISO/IEC 9075.

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

26)

27)

28)

In the
“Lexjcal elements”, through Clause 22, “Confarmance”, Subclauses begin new pages. Any resulting bla
spacg is not significant.

©ISO/IEC 2016 — All rights reserved

the body of this part of ISO/IEC 907

5 states that the syntax, the meaning, the returned results,

O v v O

n SQL-data and/or schemas, or any other behavior is partly or wholly implementation-dependent.

Committee intend will not appear in a future revised version of this part of ISO/IEE9075.

Annex E, “Incompatibilities with ISO/IEC 9075:2011”, is an informative Angex. It lists incompatib
vith the previous version of this part of ISO/IEC 9075.

Annex F, “SQL feature taxonomy”, is an informative Annex. It identifies-features of the SQL langua
gpecified in this part of ISO/IEC 9075 by an identifier and a short descriptive name. This taxonomy is
tio specify conformance.

Annex G, “Defect reports not addressed in this edition of thispart of ISO/IEC 9075, is an informa]
Annex. It describes the Defect Reports that were known at the time of publication of this part of this
International Standard. Each of these problems is a problem carried forward from the previous editi
SO/IEC 9075. No new problems have been created«in the drafting of this edition of this Internation
$tandard.

the effect

Annex C, “Implementation-dependent elements”, is an informative Annex. It lists those features.for which
1he body of this part of ISO/IEC 9075 states that the syntax, the meaning, the returned resulfs] the effect

Annex D, “Deprecated features”, is an informative Annex. It lists features that the responsible Technical

lities

ge
used

ive

bn of
sl

text of this part of ISO/IEC 9075, Clauses anétAnnexes begin new odd-numbered pages, and in Clatise 5,

Nk
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INTERNATIONAL STANDARD ISO 9075-4:2016

(E)

| nfor mation technology — Database languages — SQL —

Part{4:
Persistent Stored Modules (SQL/PSM)

1 $cope

This part of International Standard ISO/IEC 9075 specifies the syntax and semantie$-of a database langu
for declaring and maintaining persistent database language routines in SQL-server modules.

The dlatabase language for <externally-invoked procedure>s and <SQL-inyoked routine>s includes:
— The specification of statements to direct the flow of control.
— The assignment of the result of expressions to variables and parameters.

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

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

— The declaration of local variables.

age

ons

It alsp includes the definition of the Infarmation Schema tables that contain schema information pertainipg to

SQLtserver modules and SQL-invoked.routines.

©ISO/IEC 2016 — All rights reserved Scope 1
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2 Normativereferences

| SO/IEC 9075-4:2016(E)
2.1 1SO and |EC standards

The IBIIowmg referenced documents are mdlspensable forthe appllcatlon Of ThiS document. For dated refergnces,

only
any g

2.1

[19
Fr

[1S
=

[19

In

mendments) applies.

| SO and | EC standards

amework (SQL/FrameworKk).

undation (SQL/Foundation).

ormation and Definition Schemas (SQL/Schemata).

09075-1] ISO/IEC 9075-1:2016, Information technology — Database languages — QL — Part 1:

b09075-2] ISO/IEC 9075-2:2016, Information technology — Database languages — SQL — Part 2

the edition cited applies. For undated references, the latest edition of the referenced document (ineliding

b09075-11] ISO/IEC 9075-11:2016, Information technology’- Database languages — SQL — Parft 11:

©ISO/

IEC 2016 — All rights reserved
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3.1 Conventions

3 Definitions, notations, and conventions

This

3.1

This

3.1.1

This

3.1.1

This

_lause modities Clause s, " Dernitions, notations, and conventions™, 1n 1S0/MeC YU 75-2.

Conventions

Subclause modifies Subclause 3.3, “Conventions”, in 1SO/IEC 9075-2.

Use of terms

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

.1 Other terms

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

Inse

t this paragraph \ An SQL-statement Sl is said to be executed as a direct result of executing an <SQL

contr

ol statement> 2 if 2 contains Sl.

[Inse

t this paragraph\ The phrase “The scope of a <handler declaration> contained in a Y is that Y, excluging

every
not e
<SQ

<SQL schema statement> contained in that Y” means that the scope of the <handler declaration> does
ktend to SQL-statements contaihed in such an <SQL schema statement>; it does, however, extend tp the
| 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 ISO/TEC 9075-2Z.

4.1 SQL-server modules

An JQL-server module is a persistent object defined in a schema and identified by an.<SQL-server moddle
namg>. SQL-server modules are created with <SQL-server module definition>s and‘destroyed with <drgp
modyle statement>s and by <drop schema statement>s that destroy the schemas that contain them.

An <BQL-server module definition> contains an <SQL-server module name>;-an optional <SQL-server mpdule
chargcter set specification>, an optional <SQL-server module schema clausé>, an optional <SQL-server mpdule
path gpecification>, zero or more SQL-server module declared local tempotrary tables specified by <tempgprary
table|declaration>s, and one or more <SQL-invoked routine>s.

The £SQL-server module name> of an SQL-server module is ai<schema qualified name>. The charactel set
speciffied by the <SQL-server module character set specification> identifies the character repertoire used|for
exprgssing the names of schema objects used in the <SQL~Sserver module definition>. The <default schena

namg> specified by the <SQL-server module schema clause> identifies the schema name used for impligit
qualification of unqualified names appearing in the <SQL-server module definition>. The SQL-invoked roytines
of an[SQL-server module are invoked only from SQL-statements.

An SPL-server module has an SQL-server module authorization identifier, which is set to the authorization
identjfier of the owner of the schema that.contains the SQL-server module at the time the SQL-server mgdule
is crepted. The SQL-server module authorization identifier acts as the current authorization identifier for privilege

An SRL-server module is described by an SQL-server module descriptor. An SQL-server module descriptor

he SQL-server modale name of the SQL-server module.
he descriptor-0f the character set in which the SQL-server module is represented.
he defaultsschema name used for implicit qualification of unqualified names in the SQL-server madule.

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

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

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

— The creation timestamp.
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4.2 Tables

4.2

This

4.2.

Tables

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

This

4211 Temporary tables

This

Subclause modifies Subclause 4.15.2, “Base tables”, in |SO/IEC 9075-2.

QUbclause modifies Subclause 4.15.2.3, “Temporary tables”, in | SO/IEC 9075-2.

[Inse

t this paragraph|An SQL-server module declared local temporary table.jsa declared local temporary|

defin
effec
the <
in ev
insta

module during that SQL-session) to be materialized. That is, the multiset of rows that is referenced by the <
namg> of an SQL-server module declared local temporary table cannot be shared between SQL-sessions

betw

4.2.2

This

bd in an <SQL-server module definition>. An SQL-server module degelared local temporary table is
ively materialized the first time any <module routine> in the <SQlsserver module definition> that corn
temporary table declaration> is executed, and it persists for that SQL-session. Every SQL-server m
bry SQL-session that references an SQL-server module declared local temporary table causes a dist
nce of that declared local temporary table (i.e., a multiset ofsrows that is visible only to that SQL-se

pen SQL-server modules that execute during an SQL-session.

Unique identification of tables

Subclause modifies Subclause 4.15.5, “Unique identification of tables™, in 1SO/IEC 9075-2.

Append after 4th list item|The <table name> of an SQL-server module declared local temporary t

4.3

This

f rows.

SQL -schemas

Qubclause modifies Subclause 4.26, “SQL-schemas”, in 1SO/IEC 9075-2.

Inse

table

tains
pdule
nct
Fver
table
, hor

ble,

gether with an SQL-session identifier and an SQL-server module name, uniquely identifies a multiset

tinfo 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.

8 Persistent Stored Modules (SQL/PSM)
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| SO/IEC 9075-4:2016(E)
4.4 SQL-invoked routines

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 routme that i is defmed inan <SQL server module definition> is called

4.4.2 Execution of conventional SQL -invoked routines

element of an SQL- schema and is called a schema- Ievel routine.

fion>

C

This Bubclause modifies Subclause 4.33.3, ““Execution of conventional SQL-invokedroutines™, in ISO/IH
9075t2.

|Rep|ace 2nd paragraph |An SQL-invoked routine has a routine SQL-path, whieh.is inherited from its contgining
SQL1server module or schema, the current SQL-session, or the containing SQL-client module.

4.4.3 Routinedescriptors

This

Subclause modifies Subclause 4.33.5, “Routine descriptors”, in 1SO/IEC 9075-2.

Inse

t into 1st paragraph|

4.5

This

gerver module that includes the SQL-invokéd routine and the <schema name> of the schema that ing]
the SQL-server module.

f the SQL-invoked routine is not a schema-level routine, then the <SQL-server module name> of the

SQL -paths

Rubclause modifies Qubclause 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 cU

SQL

name> does not.contain a <schema name> when the <routine invocation> is contained in <preparable statem
that dre prepared in the current SQL-session by either an <execute immediate statement> or a <prepare §

ment

session. This;SQL-path is used to search for the subject routine of a <routine invocation> whose <rg

5QL-

udes

rrent
utine
ent>s
tate-

>, or contained in <direct SQL statement>s that are invoked directly. The definition of SQL-schemap
server modules specify an SQL- path that is used to search for the subject routlne of a <rout|ne invoca

and

in the <schema def|n|t|on> or the <SQL server module def|n|t|on>

4.6

Host parameters

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

©ISO/
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4.6 Host parameters

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 condltlons becomes the actlve condition when the <SQL procedure

state
an ex
cond

ception condltlon then it is called the active exception condition. If the actlve condltlon is a complg
tion, then it is called the active completion condition.

Inse

t this paragraph| If the <SQL procedure statement> is a <compound statement>, then the agtive cond

may

4.7

This

result from the action of some exception handler specified in the <compound statement>;

Diagnostics area

Subclause modifies Qubclause 4.36, ““Diagnostics area”, in | SO/IECO075-2.

[Inser

areas
that t
to be

modified.

[Inse

t this paragraph| The first diagnostics area is emptied-during the execution of a <signal statement>.

Infor]

4.8

Cong
hand
cond
expli

<han
areo

A<h
procq

mation is added to the first diagnostics area during\the execution of a <resignal statement>.

Condition handling

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

dler declaration>s.specify the handling of exception and completion conditions. <handler declaratiq

andler de€laration> associates one or more conditions with a handler action. The handler action is an <
dure statement>.

A g¢f

neral <handler declaration> is one that is associated with the <condition value>s SQLEXCEPTION,

tion

ition

t this paragraph | Information about a completion or exception condition is placed into one or more conglition
of the first diagnostics area before any handler is activated. The diagnostics area stack is then pushgd so
he handler can access that information even while its own execution is causing the first diagnostics jprea

ion
etion

n>s

ptionally specified\in’<compound statement>s. The scope of a <handler declaration> specified in <comgound
statement> CSis €S-excluding every <SQL schema statement> contained in CS

SQL

SQLWARNING, or NOT FOUND At other <handter dectaration=s are Specific <handter dectaration=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

10 Persistent Stored Modules (SQL/PSM)
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4.8 Condition handling

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.

or <Handler action> completes with a condition other than successful completion.

st appropriate handler is determined during execution of an implicit or explicit <resignal statemgnt>
andler execution. A handler cannot be the most appropriate hander for an exception conditionhat occurs
the execution of that handler. An implicit <resignal statement> is executed when a <compound-statement>

If thgre is no most appropriate handler and the condition is an exception condition, then-the SQL-statement
raisirng the exception condition is terminated with that exception condition. This type-of€xception condifion
is calfled an unhandled exception condition. Unhandled exception conditions are examined at the next vigible
scopeg for handling. If an exception condition remains unhandled at the outermost <externally-invoked proceglure>

or<

execytion is not resumed in the SQL-server where the exception condition.was raised.

irect SQL statement>, it is seen by the SQL-client. Even if the SQL-clientresolves the exception condition,

If thgre is no most appropriate handler and the condition is a completion condition, then execution is resymed
as spgcified in Subclause 6.3.3.7, “Exceptions”, in [ISO9075-1]. This type of completion condition is called

an unhandled completion condition.

A hapdler type specifies CONTINUE, EXIT, or UNDO.

ndler type specifies CONTINUE, then, when the handler is activated, it will:
ush the diagnostics area stack.

xecute the handler action.

op the diagnostics area stack.

ause the SQL-session to continue as it would have done if execution of the innermost executing statgment
hat raised the condition had.completed.

ndler type specifies EXIT/then, when the handler is activated, it will:
ush the diagnostics‘area stack.
xecute the handler action.

op the diagnostics area stack.

mplicitly LEAVE the <compound statement> for which the handler was created, with no active exception
ondition.

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.

©ISO/IEC 2016 — All rights reserved Concepts 11
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4.8 Condition handling

— 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>".

Ifa<
then
<han

4.9

This

4.9.1

This

handler action> completes with an exception or completion condition other than successful comple
an implicit <resignal statement> is executed. The <resignal statement> determines whether there.iS-ar
dler declaration> that can resolve the condition.

Cursors

Subclause modifies Subclause 4.38, ““Cursors’™, in | SO/IEC 9075-2.

General description of cursors

Subclause modifies Subclause 4.38.1, “General descriptionoef cursors”, in ISO/IEC 9075-2.

Inse

t after 2nd paragraph|A cursor specified by a <declaréursor> contained in an <SQL-client modulg

initio
by a

n> without an intervening <SQL schema statement>is a standing SQL-client cursor. A cursor speg
Kdeclare cursor> contained in a <compound statentent> is a standing SQL-server cursor.

[Repl

ace the 3rd paragraph|A declared cursor is-either a standing cursor, a declared dynamic cursor, or g

recei
<allo
clien
SCopé
ofan
state
SN

ed cursor. A declared cursor has a <cursor-hame>. A <declare cursor>, <dynamic declare cursor>,
cate received cursor statement> is eithér'immediately contained in the <module contents> of an <S
module definition>, or contained in;the <local cursor declaration list> of a <compound statement>|
of a <cursor name> is the innermost <SQL-client module definition> M that contains it, with the exce
y <SQL schema statement>s.contained in M, or the <local handler declaration list> LHDL of a <comg
ent> CSexcluding every-<SQL schema statement> contained in LHDL and the <SQL statement |
f CSexcluding every <SQL schema statement> contained in SSL.

[Repl

ace 2nd list item{ofthe 5th paragraph| The provenance of the cursor:

module, or a:<compound statement>.

f the cursor is-a declared cursor or a local extended dynamic cursor, then an indication of an SQL-¢

f the curser is a PTF dynamic cursor, then a <routine invocation> that invokes a polymorphic table fun

Dtherwise, an SQL-session identifier.

fion,
other

def-
ified

|
or
QL-

. The
ption
ound
St>

lient

ction.

|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.

12 Persistent Stored Modules (SQL/PSM)

©ISO/IEC 2016 — All rights reserved


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

I SO/IEC 9075-4:2016(E)
4.10 SQL-statements

4.10 SQL-statements

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

4 10 1 Claccoanf SOl ctatomonta
. T CrasSSCS U O StatCIrertsS

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

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

— $QL-control declarations

4.10[2 SQL-statements classified by function

This Bubclause modifies Subclause 4.39.2, ““SQL-statements classified by.function™, in [SO/IEC 9075-2.

4.10{2.1 SQL -schema statements

This Bubclause modifies Subclause 4.39.2.1, ““SQL-schema statements”, in ISO/IEC 9075-2.

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

£SQL-server module definition>

— fdrop module statement>

4.10]2.2 SQL -control statements

This Bubclause modifiesSbclause 4.39.2.6, “SQL-control statements”, in |SO/IEC 9075-2.

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

— =:compound Statement>

— <{case statement>

— <ifstatement>

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

— <repeat statement>
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4,10 SQL-statements

— <for statement>

— <assignment statement>

4.10.2.3 SQL -control declarations

|Inse t this paragraph\ The following are the SQL-control declarations:

— <condition declaration>
— <handler declaration>

— <SQL variable declaration>

4.10{2.4 SQL -diagnostics statements

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

| Inseft this paragraph| The following are additional SQL-diagnosties statements:

— <signal statement>

— <resignal statement>

4.10{3 SQL -statements and transaction states

This Bubclause modifies Subclause 4.39.4) ““ SQL-statements and transaction states”, in 1SO/IEC 9075-2.

|Inse t this paragraph\ The following:additional SQL-statement is a transaction-initiating SQL-statement

— «for statement>

| Inseft this paragraph| Thé-following additional SQL-statement is not a transaction-initiating SQL-statenjent:

— <iterate statements>

— <leave statement>

|Inse t this paragraph\The following additional SQL-statements are possibly transaction-initiating SQL-$tate-
mentp:

— SQt=controtstatementsotherthan:
»  <for statement>
*  <iterate statement>

¢ <leave statement>
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I SO/IEC 9075-4:2016(E)
4.10 SQL-statements

4 SQL-statement atomicity and statement execution contexts

This Subclause modifies Subclause 4.39.5, “SQL-statement atomicity and statement execution contexts”, in

1O/

EC 9075-2.

[Add

to the list of non-atomic SQL-statements|

— {
—
—_

—_

4.10

This

rassignment statement>.

Fcase statement>.

rcompound statement>, unless BEGIN ATOMIC is specified.
cfor statement>.

Cif statement>.

cloop statement>.

Crepeat statement>.

cwhile statement>.

5 Embeddable SQL -statements

Subclause modifies Subclause 4.39.6, “Embeddable SQL-statements’, in | SO/IEC 9075-2.

Inse

t this paragraph | The following are additional-SQL-statements that are embeddable in an <embedded

host
SQL

n =z

4.10

This
10/

program> and that may be the <SQL procedure statement> in an <externally-invoked procedure> ir
client module:

A\l SQL-control statements

OTE 3 — SQL-control declarations.cantained in (for example) <compound statement>s are permitted, even when the conf
QL-statement is embedded in an Kembedded SQL host program>.

6 Preparable andimmediately executable SQL -statements

Rubclause medifies Subclause 4.39.7, ““Preparable and immediately executable SQL-statements”, i
EC 9075-2)

Inse

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

SQL
an

@ining

— <case statement>

— <if statement>

— <jterate statement>

— <l|eave statement>

— <loop statement>
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4,10 SQL-statements
— <while statement>
— <repeat statement>
— <for statement>

— <assignment statement>

| Inseffthis paragraph| Consequently, the following SQL-control declarations are not preparable;

— <condition declaration>
— <handler declaration>

— <SQL variable declaration>

4.10{7 Directly executable SQL -statements

This Bubclause modifies Subclause 4.39.8, “Directly executable SQL-statements”, in | SO/IEC 9075-2.

| Insett this paragraph| The following are additional SQL-statementshat may be executed directly:

— Al SQL-control statements

4.10(8 Iterated SQL -statements

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

— $while statement>

— {repeat statement>

— «for statement>

4.10[9 Compound statements

A compound-statement allows a sequence of SQL-statements to be considered as a single SQL-statement. A
compourd Statement also defines a local scope in which SQL-variables, condition handlers, and standing $QL-
servelr ‘edrsors 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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| SO/IEC 9075-4:2016(E)
4,11 Basic security model

1 Privileges

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

|Insert into 1st paragraph|

— SQL-server module

Inse

t this paragraph|An execute privilege descriptor may also identify the existence of a privilege on;the

serve

r module identified by the privilege descriptor.

Inse

the S

QL-server module described by the descriptor.

[Inse

t this paragraph\ If the object identified by an execute privilege descriptor is an SQL-invoked routir

then
N

4.14

This

4.12

This

R shall be a schema-level routine.
OTE 4 — “schema-level routine” is defined in Subclause 11.60, “<SQL-invoked routine>*in'[I1SO9075-2].

SQL -sessions

Subclause modifies Subclause 4.43, “SQL-sessions”, in ] SOAEC 9075-2.

1 General description of SQL-sessions

Subclause modifies Subclause 4.43.1, “General description of SQL-sessions”, in |SO/IEC 9075-2.

Inse

t this paragraph| Certain operations.during an SQL-session SSare possible only when SSis in cond

hand
that 4
hand

ing mode. This mode becomes in effect when execution of an SQL-statement has completed to the ¢
Il diagnostics information pertaining to that execution is recorded in the first diagnostics area. Cong
ing mode ceases to be in effect when execution of the next SQL-statement begins.

t this paragraph\ The object identification included in an execute privilege descriptor may,also identi

ition
xtent
ition
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(Blank page)
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5 Lexical elements

| SO/IEC 9075-4:2016(E)
5.1 <token> and <separator>

This Clause modifies Clause b, - Lexical elements , in 190/TEC 9075-2.

5.1

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

Fun

Spec

<token> and <separator >

ction

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

Format

<non

-reserved word> ::=
I All alternatives fromI|SQO|EC 9075-2

CONDITION_IDENTIFIER
EXIT

STACKED

UNDO

brved word> ::=
I All alternatives froam!SQO | EC 9075-2

DO

ELSEIF
HANDLER

IF | ITERATE

| EAVE 7} LOOP

REPEAT | RESIGNAL

| SIGNAL

| UNTIL

| WHILE

©ISO/
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5.1 <token>and <separator>

Syntax Rules

No additional Syntax Rules.

Acc

ess Rules

Gen

Con

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

No additional Conformance Rules.

20 Persistent Stored Modules (SQL/PSM)
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5.2

This

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

5.2 Namesand ident

Names and identifiers

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

Function

Spec|fy names.

For

<SQL}server module name> ::=
<sthema qualified name>

<SQL| variable name> ::=

<i

<con@ition name> ::=

<i

Syntax Rules

ifiers

mat

Hentifier>

Hentifier>

Replace SR 4)a)| If the <local or schema qualified name>'is contained, without an intervening <sch

}efinition> or <SQL-server module definition>, in a:<preparable statement> that is prepared in the cU

QL-session by an <execute immediate statement>0r a <prepare statement> or in a <direct SQL staten
hat is invoked directly, then the default <unqualified schema name> for the SQL-session is implicit

nsert before SR 4)b)| If the <local or schefna qualified name> is contained in an <SQL-server mod

$efinition> without an intervening <schema definition>, then the <default schema name> that is speq
r implicit in the <SQL-server moduledefinition> is implicit.

3) |

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

4) An <SQL-client module-definition> that contains, without an intervening <SQL schema statem
a <temporary table-decfaration> TT whose <table name> has a <qualified identifier> equivalent

Ql.

b) An <SQL-server module definition> that contains a <temporary table declaration> TT whose <
name> hasia<qualified identifier> equivalent to QI.

3) CNris contained, without an intervening <SQL schema statement>, in an <SQL-client module d
tion> whose <module contents> contains a <declare cursor> or <dynamic declare cursor> who

Replace SR 5)a)\ If LSQ is “M@DULE”, then TN shall be contained in exactly one of the following:

ema
rrent
hent>

Lle

ified

ent>,

to

able

efini-
he

ZCUTSOT TTaIme=>15 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

©ISO/IEC 2016 — All rights reserved
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5.2 Namesand identifiers

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.

i) Otherwise:
1) Case:

A) If UDTN is contained, without an intervening <schema definition> or <SQL-sefver
module definition>, in a <preparable statement> that is prepared in the,current QL-
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 intervening
<schema definition>, then let DP be the SQL-path of that <SQL-server module|defi-
nition>.

C) IfUDTNis contained in a <schema definition> tlat'is not contained in an <SQL-¢lient
module definition>, then let DP be the SQL-path of that <schema definition>.

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

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

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

to QI. There shall be atdgast one type in the set of subject types.

4) Let UDT be the user-defined type contained in the set of subject types such that there is
no other type UDT2 for which the <schema name> of the schema that includes the Uiser-
defined typecdescriptor 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 imptlicit <schema name> of UDTN is the <schema name> of the schema that incjudes
theyser-defined type descriptor of UDT.

) If UDTNas-simply contained in <schema-resolved user-defined type name>, then
Case:

i) If UDTN is contained, without an intervening <schema definition> or <SQL-server modyle
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.

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

3ion> or <SQL-server module definition>, in a <preparable statement> that is prepared in the current

ession by an <execute immediate statement> or a <prepare statement> or in a <direct SQL‘stateme
hat is invoked directly, then the default <unqualified schema name> for the SQL-session is implicit

nsert before SR 13)d)ii)| If the <schema qualified name> is contained in an <SQL-servenmodule defini

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

vithout an intervening <schema definition>, then the <default schema name> that is’specified or im

Replace SR 28)] If a <descriptor name> contains an <extended descriptor(name> that identifies an <

Acg

3 |

Con

optionally a corresponding SQLSTATE value.

hen that <SQL parameter reference> or <SQL variable reference>, respectively, is used to supply t
alue for the <descriptor name>.

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

ess Rules

No additional Access Rules.

eral Rules

nsert this GR|An <SQL-servermodule name> identifies an SQL-server module.
nsert this GR|An <SQL yariable name> identifies an SQL variable.

nsert this GR| A <condition name> identifies an exception condition or a completion condition ang

formance-Rules

No additional Conformance Rules.

arameter reference> or an <SQL variable reference>, respectively, and'does not specify a <scope opﬂ:on>,

bfini-
BQL-

nt>

fion>
blicit

SQL

e

ence>
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(Blank page)
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6 Scalar expressions

This [Clause modifieS Clause b, <calar expressions , In TSO/MTEC 9075-2.

6.1| <value specification> and <target specification>

This Bubclause maodifies Subclause 6.4, ““<value specification> and <target specification>"", in |SO/IEQ
9075t 2.

Function

Spec|fy one or more values, host parameters, SQL parameters, dynamic parameters, host variables, or SQL
variaples.

Format

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

<simple value specification> ::=
I Al alternatives from|SQ | EC,9075-2
| KSQL variable reference>

<tarpet specification> ::=
I All alternatives from¥SQ | EC 9075-2
| kSQL variable reference>

<simple target specification> ::=
I Al alternatives fromI|SQ |EC 9075-2
| fSQL variable~reference>

<tarpet array treference> ::=
I All @a ternatives fromlSQO |EC 9075-2
| kSQL variable reference>

Syntax-Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

©ISO/IEC 2016 — All rights reserved Scalar expressions 25


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

| SO/IEC 9075-4:2016(E)
6.1 <value specification> and <target specification>

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>ran<SQl-parameterreferences—a<columnreference=ra<targetarray-elementspeeification>,
4 <dynamic parameter specification>, an <embedded variable specification>, or an <SQL variablesgfer-
gnce>, respectively.

2) |Replace GR 15)|A <simple target specification> specifies a target that is a host parameter, an-output{SQL
ﬂmrameter, a column of a new transition variable, a host variable, or an SQL variable, according to whether

he <simple target specification> is a <host parameter name>, an <SQL parameter reference>, a <cojumn
eference>, 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 additional Conformance Rules.
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6.2 <identifier chain>

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

Function

Disallnbiguate a <period>-separated chain of identifiers.

Format

No aflditi onal Formmt itens.

Syntax Rules

1)

2)

3)

4)

5)

6)

7)

©ISO/IEC 2016 — All rights reserved

gtructured type.

|Replace the lead text of SR 8)| For at most one j between 1 (on€)yand M, PIC; is called the basis of
qnd j is called the basis length of IC. The referent of the basisds a column C or a period P of a table

dre determined as follows:

vhose associated column lists include a columnawvhose <column name> is equivalent to I4, or in the
f one or more range variables whose associated period lists include a period whose period name is

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

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

o
an

$OL parameter SP, or an SQL variable SV. The basis, basis,length, basis scope and basis referent of IC

cope

quivalent to |4, or within the scope of a <rgutine name> whose associated <SQL parameter declargtion
ist> includes an SQL parameter whose <SQL parameter name> is equivalent to 11 or within the scgpe of
ne or more <beginning label>s whose associated <local declaration list> includes an SQL variable whose

SQL variable name> is equivalent to I1. Let ISbe the innermost such scope. Let the phrase possible

scope

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

f possible scope tags shall be'1 (one). Let IPST be that possible scope tag.

the scope of SY{and the basis referent is SV.

Insert before’SR 8)b)iv) | If IC is contained in the scope of a <beginning label> whose associated <I
declarationdist> includes an SQL variable SV whose <SQL variable name> is equivalent to 14, then

is a candidate basis of IC, the scope of PIC; is the scope of SV, and the referent of PIC; is SV.

’ neAart hnfnrc CD Q\h\l\l\‘ I'F l\l = ’) and P |o r\nnnlqlnnf tn o <hn fatTa¥al |ahn| DI whaca seepe-cof

\ nsert after SR 8)a)ii)2)\ If IPST is a <beginning label>, then let SV be the SQL variable whose <SQL
ariable name> isequivalent to 1. PICy is the basis of IC, the basis length is 1 (one), the basis scopg i

D
%)

pcal
PIC,

tains

ol
TTSCTCIOCTOT SIAS A o T |vl cOUTvoa T to™r socy iy T TVITOJC ICUP T CUT

IC and whose assouated <Iocal 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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6.2 <identifier chain>

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 — |Replace Note 173/ 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

c;thm a IIUIIFGICIIthCD;LCd VG:UC Cl\plcabiull pl;lllaly that ;D a bU:uIIIII ICfCICIIbC ulr ari ullbiyllcd va:uc apcu;ﬁuat- n>
that is a <general value specification> that is either an <SQL parameter reference> or an <SQL variable reference>=he
identifiers Igy 41, ..., Iy are parsed using the Format and Syntax Rules of Subclause 6.15, “<field reference>", and

Subclause 6.17, “<method invocation>". Alternatively, on the left-hand side of an <assignment statement>, (PICp) )
interpreted as “<left paren> <target specification> <right paren>", and the identifiers I g| 41, ..., |y are parsediusing the Hormat

and Syntax Rules of <modified field reference> and <mutator reference> in Subclause 15.5, “<assignment statementp”.

[2])

nsert after SR 15)| A <basic identifier chain> whose basis referent is an SQL variable’is an SQL varfiable

Acaoess Rules

Ger

[None.

eference.

eral Rules

1) [ nsert this GR| If BIC is an SQL variable reference, then BIC references the SQL variable SV of a gjven

6
[

Cor

1)

q

xecution of the <compound statement> whose <local-declaration list> contains the <SQL variable decla-
ation> that declares SV.

formance Rules

(Vithout Feature PO05, “Qualified SQL variable references”, conforming SQL language shall not coptain

an SQL variable reference whose-first <identifier> is the <beginning label> of a <compound statemgnt>.
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6.3 <next value expression>

This Subclause maodifies Subclause 6.14, “<next value expression>"’, in | SO/IEC 9075-2.

Function

Retufn the next value of a sequence generator.

Format

No aflditi onal Formmt itens.

Syntax Rules

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

2) [ nsert this SR | <next value expression> shall not be contained without an intervening <SQL statemént
list> in a <case statement>, an <if statement>, a <loop statement>, a <while statement>, or a <repea
gtatement>.

—

Acaess Rules

[No additional Access Rules.

Gernjeral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance Rules.
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6.4

<SQL variablereference>

Function

Refe

For

rence an SQL variable.

mat

<SQL| variable reference> ::=
<bpsic i1dentifier chain>

Syntax Rules

1)

Acaoess Rules

[None.

Gerneral Rules

[None.

Conformance Rules

[None.

A\n <SQL variable reference> shall be a <basic identifier chain> that is an/SQL variable reference.
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7 Query expressions

This [Clrause modifieS Clause 7, - QUeTy eXxpressions -, InTSOMTEC 9075-2

71| <tablereference>

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

Function

Reference a table.

Format

No aflditional Format itens.

Syntax Rules

1) ]Replace SR 8)d)iii)\ QSTPSshall not contain a <column reference>, an <SQL parameter referencex, or
qn <SQL variable reference>.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

INo additionalkGeneral Rules.

Confor mance Rules

INoZadditional Conformance Rules.

©ISO/IEC 2016 — All rights reserved Query expressions 31


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

SO/
7.2

1.2

This

|EC 9075-4:2016(E)
<query specification>

<query specification>

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

Function

Spec|fy a table derived from the result of a <table expression>.

For

No aflditi onal Formmt itens.

Syntax Rules

1)

4)

5)

6)

AcoesSRules

mat

Insert after SR 8)f)i)| If IC is contained in the scope of a <beginning labgl> whose associated <loca
laration list> includes an SQL variable SV whose <SQL variable name> is equivalent to |4, then PIC

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

qnd whose associated <local declaration list> includes an:SQL variable SV whose <SQL variable ng
is equivalent to 12, then PIC, is a candidate basis of 1Czthe scope of PICs is the scope of SV, and th

grent of PIC is SV.

qnd whose associated <local declaration list> includes a refinable SQL variable SV whose <SQL vat
:||ame> is equivalent to 12, then PIC, is a.candidate basis of I1C, the scope of PIC; is the scope of SV

he referent of PIC, is SV.

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

Insert after SR 19)c)] If the'i-th <derived column> in the <select list> does not specify an <as clause

ame> of the i-th Celumn of the result is the <SQL variable name> of the SQL variable designated I
$OL variable reference.

Insert after-SR 21)b)iv)| An SQL variable.

dec-
:1 is

Insert after SR 8)f)i)| If N =2 and PIC; is equivalent to a <heginning label> BL whose scope contaips I1C

me>
b ref-

Insert after SR 8)f)i)| If N > 2 and PIC; is equivalent to a <beginning label> BL whose scope contaips I1C

iable
and

Insert after SR 13)o)ii)| If DCOLis a single SQL variable reference, then COLN is the <SQL varipble

> and

he <value expression>of that <derived column> is a single SQL variable reference, then the <column

y the

No additional Access Rules.

General Rules

32 Persistent Stored Modules (SQL/PSM)

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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(Blank page)
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8.1 Handler execution

8 Additional common rules

This

8.1

Subclause Signature

“Harjdler execution” [General Rules] (
Pdrameter: “MOST APPROPRIATE HANDLER”

)

Function

Exec

Syn

Acaoess Rules

General Rules

1)

b)

[None.

[None.

NOTE 8 — Except where explicitly specified, the GRs of this Subclause are not terminated when an exception condition is

q) If thissSubclause has been invoked as a “subroutine Subclause” from another Subclause, then: L

_lause modities Clause ¥, ~Aaditional common rules™, 1n 130/MTEC YU75-2.

Handler execution

te the most appropriate handler for an exception condition.

tax Rules

Case:

MAH be the MOST APPROPRIATE HANDLERin an application of the General Rules of this Subc
MAH is the most appropriate handler.

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.

©ISO/

aised.

et

ause.

Otherwise, let MAH be the most appropriate handler for the condition C, the raising of which caused
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8.1 Handler execution

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

7)

8)

9

36 Persistent Stored Modules (SQL/PSM)

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.

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:

RESIGNAL

NOTE 10 — If a condition results in an implicit rollback (See Subclause 4.41.5, “Implicit rollbacks”, in [ISO90./5-2]) in an
atomic execution context, the transaction has been effectively rolled back by the time the Handler body is executed. If any
transaction initiating statement is executed following this, it would require a transaction to be initiated in amatemic exdcution
context, which is not valid. Therefore, the condition is effectively resignaled to an outer non-atomic execttion context.

3)

)

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

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

Case:

i) If there is an unhandled condition other than successful completion at the completion of

then:

1)

2)

Otherwise:

1)

2)
3)

fHT specifies EXIT, then:

f HT specifies CONTINUE, then:

The General Rules of Subclause 23.2{*Pushing and popping the diagnostics area st
in [1SO9075-2], are applied with RUSH as OPERATION and the diagnostics area stg
STACK.

The following <resignal statement> is effectively executed:

RESIGNAL

The GeneralRules of Subclause 23.2, “Pushing and popping the diagnostics area st
in [1ISO9075-2], are applied with POP as OPERATION and the diagnostics area stag
STACK:

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

HA completes with completion condition successful completion and the SQL-sessio

075-

UND

HA,

ick”,
ck as

ck”,
k as

L

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

raised the condition had completed.

a)

b)

c)

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.

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

For every 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 DISPOSI TION.
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)
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8.1 Handler execution

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

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

RESIGNAL

Otherwise:

1) The General Rules of Subclause 23.2, “Pushing and popping thé€ diagnostics area stack”,
in [1SO9075-2], are applied with POP as OPERATION and the(diagnostics area stagk 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-sessioh

continues as it would have done if execution of CShad completed.

f HT specifies UNDO, then:

) For every open standing SQL-getver cursor CR declared in the <local cursor declaration list> 0
the General Rules of Subclause15.4, “Effect of closing a cursor”, in [ISO9075-2], are applied
CR as CURSOR and SAVE\as DISPOS TION.

¢) The General Rules of Subclause 15.1, “<compound statement>", are applied with HAas COMPQ
STATEMENT.

¢) Case:
i) If there is an unhandled condition other than successful completion at the completion of

then:

1)

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

1) 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.

All changes made to SQL-data or schemas\by the execution of SQL-statements contained in the $SQL
statement list> of CSand any <SQL precedure statement>s triggered by the execution of any sdich
statements are canceled.

F CS,
vith

UND

HA,

ck”,
ck as

STACK

©ISO/IEC 2016 — All rights reserved
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The following <resignal statement> is effectively executed:

RESIGNAL

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 completlon and the SQL-session

Jal bk A +F £ Lbadl Baa
bUIILIIIuCO ao Il. Woththavetotett C/\CL;UI.IUII Ul 'ooTiau \;UIIIPICLCU

Conformance Rules

[None.
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9 Additional common elements

This Clause modifies Clause 10, ~Additional common elements ., in 1SO/TEC 9075-2.

9.1| <routineinvocation>

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

Function

Involte an SQL-invoked routine.

Format

No aflditional Format itens.

Syntax Rules

1) [Replace SR 6)| An SQL-invoked routine R is,an executable routine if and only if Ris a possibly candidate
foutine and

Case:
3) 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 privileggs for
the <authorization identifier> that owns the containing schema include EXECUTE on M|

i) Otherwise, the applicable privileges for the <authorization identifier> that owns the contalining
schéma 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.

Acg

Gen

— NOTE tt=—"The<cotummreference>tamronty bea Tew trarsitiom variatte totarmmT reference:

ess Rules

No additional Access Rules.

eral Rules

nsert after GR 5)f)i)4)| The identities of declared local temporary tables.that are defined in <SQL-S

module definition>s.

nsert after GR 8)a)| If Ris included in an SQL-server module Sctherl the method and time of bindi

P to Sis implementation-defined.

Replace the lead text of GR 9)b)ii)| If TS is either an <SQL.wvariable reference>, an <SQL parametg

Cor

rence>, a <column reference>, or a <target array elementspecification>, then

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

formance Rules

No additional Conformance Rules.

erver

ng of

r ref-
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9.2 <gylstatevalue>

Function

Specify an SQLSTATE value.

Format

<sqlptate 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
$QLSTATE parameter values are returned.

3) lLet V be the character string that is the value of
TRIM (BOTH ** FROM L )

4) shall comprise either:

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

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

) Five characters of which the first two have the form of an implementation-defined class code and the
last three have the form of gither a standard-defined subclass code or an implementation-definegl
subclass code.

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

Acaess Rules

[None.

General Rules

None.

Conformance Rules

None.
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(Blank page)
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10.1 <schema definition>

10 Schema definition and manipulation

This [Clause modifies Clause L1, —schema definition and maniputation , iIn TSO/TEC 9075-2.

10.1 <schema definition>

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

Function

Define a schema.

Format

<schgma element> ::=
I All alternatives fromI|SQO|EC 9075-2
| fSQL-server module definition>

Syntax Rules

INo additional Syntax Rules.

Acaess Rules

[No additional Access Rules.

Gerneral Rules

[No additional-General Rules.

Conformance Rules

\o 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

Destr|oy a schema.

Format

No aflditi onal Formmt itens.

Syntax Rules
1) [ nsert this SR| If RESTRICT is specified, then Sshall not include any SQL-server modules.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

1) [Insert before GR 8)| For every SQL-server module M contained in S let MN be the <SQL-server mpdule
1ame> of M. For every M, the following <drop module statement> is effectively executed:

ROP MODULE MN CASCADE

2) |Replace GR 11)|Let Rbe any SQL-invoked routine whose routine descriptor contains the <schema ngme>
of Sin the <SQL routine body>:.

Case:

3) If Risincluded\inian SQL-server module M, then let MN be the <SQL-server module name> of M.
The following=<drop module statement> is effectively executed without further Access Rule chedking:

DROP MOPULE MN CASCADE

) Otherwise, let SN be the <specific name> of R. The following <drop routine statement> is effectively
executed without further Access Rule 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 MODULE MN CASCADE
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10.2 <drop schema statement>

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.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Replace SR 4)| The <table contents source> shall not contain a <host pafameter specification>, an 4SQL
parameter reference>, a <dynamic parameter specification>, an <empedded variable specification>, pr an
£SQL variable reference>.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

INo additional 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.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Replace SR 1)| The <column definition> shall not contain a <host paratieter specification>, an <SQL
parameter reference>, a <dynamic parameter specification>, an <empedded variable specification>, pr an
£SQL variable reference>.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

INo additional Conformance Rules.

©ISO/IEC 2016 — All rights reserved Schema definition and manipulation 47


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

| SO/IEC 9075-4:2016(E)
10.5 <default clause>

10.5 <default clause>

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

Function

Spec|fy the default for a column, domain, attribute, or SQL variable.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Replace SR 1)| The subject data type of a <default clause> is the data type specified in the descript(
:I;jentified by the containing <column definition>, <domain definition><attribute definition>, <alter cojJumn
efinition>, or <alter domain statement>, or that defined by the <data type> specified in the contain|ng

£SQL variable declaration>.

Acaoess Rules

[No additional Access Rules.

Gernjeral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance Rules.

=
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10.6 <check constraint definition>

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

Function

Spec|fy a condition for the SQL-data.

Format

No aflditi onal Formmt itens.

Syntax Rules
1) [Replace SR 1)| The <search condition> shall not contain a <host paramgtér specification>, an <SQIL
parameter reference>, a <dynamic parameter specification>, an <embedded variable specification>,jan

£SQL variable reference>, or a <column reference> that references a system-time period start columin or
4 system-time period end column.

Acaoess Rules

[No additional Access Rules.

Gernjeral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance Rules.
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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.

For

No aflditi onal Formmt itens.

Syntax Rules

Acoess Rules

Gerneral Rules

1)

2)

mat

Insert after SR 5)d)| The module descriptor of any SQL-server module:

INo additional Access Rules.

[Replace GR 1) | For every SQL-invoked routine'R whose routine descriptor includes an <SQL routi
body> that contains an impacted dereference operation,

Case:

The following <drop module-statement> is effectively executed without further Access Rule cheg
DROP MODULE MN CASCADE

) Otherwise, let SN'be the <specific name> of R. The following <drop routine statement> is effect
executed for-every R without further Access Rule checking:

DROP SRECIFIC ROUTINE SN CASCADE

[Insert.after GR 4)| Let SSM be any SQL-server module whose module descriptor includes an impag

q3) If Risincluded in an SQL-server module M, then let MN be the <SQL-server module name> of

e

king:

ively

ted

ﬁreference operation, and let MN be the <SQL-server module name> of SSMVI. The following <drop
odule statement> is effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE

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

Destr|oy a column of a base table.

Format

No aflditi onal Formmt itens.

Syntax Rules

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

Acoess Rules

INo additional Access Rules.

Gerneral Rules

INo additional General Rules.

Conformance Rules

INo additional 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

Destr|oy a constraint on a table.

Format

No aflditi onal Formmt itens.

Syntax Rules

INo additional Syntax Rules.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

—

1) [Replace GR 2)| Let R be any SQL-invoked rettine whose routine descriptor contains the <constrair
mame> of TC in the <SQL routine body> oriany SQL-invoked routine that is dependent on TC.

Case:

q3) If Risincluded in an SQL-server module M, then let MN be the <SQL-server module name> of M.
The following <drop module statement> is effectively executed without further Access Rule chegking
for every R

DROP MODULE M\.'CASCADE

) Otherwise, let"SN be the <specific name> of R. The following <drop routine statement> is effectively
executedauithout further Access Rule checking:

DRORNSPECIFIC 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

Destr|oy a table.

Format

No aflditi onal Formmt itens.

Syntax Rules

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

Acaoess Rules

[No additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance-Rulfes.
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10.11 <view definition>

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

Function

Define a viewed table.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Replace SR 2)| QE shall not contain a <host parameter specification>,"an<SQL parameter referencp>, a

2) [Insert after SR 21)t)vi)5)| The module descriptor of any SQL-server module.

Acoess Rules

INo additional Access Rules.

Gernleral Rules

INo additional General Rules.

Conformance Rules

[No additional Conformanee Rules.

fdynamic parameter specification>, an <embedded variable specification>, or an <SQL variable referepce>.
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10.12 <drop view statement>

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

Function

Destr|oy a view.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Insert after SR 5)| If RESTRICT is specified, then V shall not be refereniced in the module descriptdr of
any SQL-server module.

Acaoess Rules

[No additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance-Rulfes.
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10.13 <drop domain statement>

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

Function

Destr|oy a domain.

For

No aflditi onal Formmt itens.

mat

tax Rules

Acaoess Rules

Ger
1

Cor
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No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

No additional Confor mance-Rules.

nsert after SR 2)| If RESTRICT is specified, then D shall not be refereficed in the module descriptgr of
iny SQL-server module.
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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

Destrloy a character set.

Format

No aflditi onal Formmt itens.

Syntax Rules

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

Acoess Rules

INo additional Access Rules.

Gerneral Rules

INo additional General Rules.

Conformance Rules

INo additional 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

Destr|oy a collation.

For

No aflditi onal Formmt itens.

mat

Syntax Rules

Acaoess Rules

Ger
1

Cor
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No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

No additional Confor mance-Rules.

nsert after SR 4)| If RESTRICT is specified, then C shall not be referenced in the module descriptdr of
iny SQL-server module.
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10.16 <drop trandliteration statement>

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

Function

Destr|oy a character transliteration.

Format

No aflditi onal Formmt itens.

Syntax Rules

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

Acaoess Rules

[No additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance-Rulfes.
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10.17 <assertion definition>

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

Function

Spec

For

No a

fy an integrity constraint.

mat

fidi ti onal Format itens.

tax Rules

nsert after SR 5)|

Acoess Rules

INo additional Access Rules.

Gerneral Rules

INo additional General Rules.

Conformance Rules
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INo additional Conformance Rules.

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

NOTE 13 — <SQL variable name> is also excluded because of the scoping rules for <SQL variable name>.
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10.18 <drop assertion statement>

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

Function

Destrloy an assertion.

Format

No aflditi onal Formmt itens.

Syntax Rules

INo additional Syntax Rules.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

—

1) [Replace GR 1) Let R be any SQL-invoked rotitine whose routine descriptor contains the <constrair
mame> of A in the <SQL routine body>.

Case:

q3) If Risincluded in an SQL-server module M, then let MN be the <SQL-server module name> of M.
The following <drop module-statement> is effectively executed without further Access Rule chegking:

DROP MODULE MN CASCADE

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

DROP SRECIFIC ROUTINE SN CASCADE

Conformance Rules

No additional Conformance Rules.
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10.19 <trigger definition>

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

Function

Defined triggered SQL-statements.

Format

<tripggered SQL statement> ::=
<SPL procedure statement>

NOTE 14 — The preceding production defining <triggered SQL statement> completely supersedes.the definition in [1SO9075-2].

Syntax Rules

1) [Insert this SR|If <SQL procedure statement> simply contains a <eompound statement> CS then CYshall
gpecify ATOMIC.

Acaoess Rules

1) [Replace AR 3)| If the <triggered action> TA of a_<trigger definition> contains an <old transition taijle
ame> OTTN, an <old transition variable name>OTVN, a <new transition table name> NTTN, or a knew
ransition variable name> NTVN, then:

3) If TAcontains OTTN, OTVN, or NTEN, or if TA contains NTVN other than as an <assignment target>
of an <assignment statement>, thenthe applicable privileges for A shall include SELECT on T.

) If TA contains NTVN as ant<assignment target> of an <assignment statement>, then the applicable
privileges for A shall inctude UPDATE on T.

Gernjeral Rules

[No additional General Rules.

Confor mance Rules

INe-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

Destr|oy a user-defined ordering method.

Format

No aflditi onal Formmt itens.

Syntax Rules

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

Acoess Rules

INo additional Access Rules.

Gerneral Rules

1) [Replace GR 1)| Let Rbe any SQL-invoked routine whose <SQL routine body> contains an operand|of an
gquality operation, a grouping operation, erordering operation whose declared type is some user-degfined
type T1 whose comparison type is UDT.

Case:

3) IfRisincluded in an SQls=server module M with no intervening <schema definition>, then let MN be
the <SQL-server module name> of M. The following <drop module statement> is effectively exefuted
without further Access-Rule checking:

DROP MODULE MN-CASCADE

D

) Otherwise)let SN be the specific name of R. The following <drop routine statement> is effectiv
execute@without further Access Rule checking:

y

DROR SPECIFIC ROUTINE SN CASCADE

2) [Insert after GR 6)|Let SSM be any SQL-server module whose module descriptor contains an operapd 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

©ISO/IEC 2016 — All rights reserved Schema definition and manipulation 63


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

| SO/IEC 9075-4:2016(E)
10.20 <drop user-defined ordering statement>

Confor mance Rules

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

Function

Define an SQL-server module.

Format

<SQLfserver module definition> ::=
CREATE MODULE <SQL-server module name>
[ <SQL-server module character set specification> ]
[ <SQL-server module schema clause> ]
[ <SQL-server module path specification> ]
[ <temporary table declaration>... ]
<SQL-server module contents>...
END MODULE

<SQLfserver module character set specification> ::=
NAMES ARE <character set specification>

<SQL}server module schema clause> ::=
SCHEMA <default schema name>

<defpult schema name> ::=
<sthema name>

<SQL}-server module path specification> ::=
<ppth specification>

<SQL}server module contents> ::=
<SPL-invoked routine> <semicolon>

Syntax Rules

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

2) The schema identified by the explicit or implicit <schema name> of the <SQL-server module name>|[shall
ot include aynodule descriptor whose <SQL-server module name> is equivalent to the <SQL-serve
odule name> of the containing <SQL-server module definition>.

=

3) TheSQL-invoked routine specified by <SQL-invoked routine> shall not be a schema-level routine.
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)

Ac

1)

Gernjeral Rules

1)
2)

3)

66

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> 1s implicit.

f <SQL-server module character set specification> is not specified, then an <SQL-server module cha:lacter
et specification> containing the <character set specification> that is equivalent to the <schema character
et specification> of the schema identified by the explicit or implicit <schema name> of/th€ <SQL-sgrver
odule name> is implicit.

he explicit or implicit <SQL-server module character set specification> is the ghardcter set in whigh the
QL-server module is represented. If the SQL-server module is actually represented in a different chafacter
et, then the effects are implementation-dependent.

Rules

f an <SQL-server module definition> is contained in an <SQL-elient module definition> with no intervéning
schema definition>, then the enabled authorization identifiers'shall include the <authorization identifier>
hat owns the schema identified by the implicit or explicit:<schema name> of the <SQL-server modjle

ame>.

A\n <SQL-server module definition> defines-an SQL-server module.

A\ privilege descriptor is created that'defines the EXECUTE privilege on the SQL-server module to the
fauthorization identifier> that owns-the schema identified by the explicit or implicit <schema namep of
the <SQL-server module namg>:.The grantor for the privilege descriptor is set to the special grantor palue
t_SYSTEM?”. This privilege/is)grantable if and only if all of the privileges necessary for the <authorization
identifier> to successfully.execute the <SQL procedure statement> contained in the <routine body>|of
gvery <SQL-invoked routine> contained in the <SQL-server module definition> are grantable.

NOTE 16 — Thenecessary privileges include the EXECUTE privilege on every subject routine of every <routine invocation>
contained in the’<SQL procedure statement>.

A\n SQL-server module descriptor is created that describes the SQL-server module being defined. The
$QL-server module descriptor includes:

4) TheSQL-server module name specified by the <SQL-server module name>.

ication>.

¢) 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) Without Feature P001, “Stored modules”, conforming SQL language shall not contain an £SQL-serper
module definition>.
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10.22 <drop module statement>

Function

Destroy an SQL-server module.

Format

<drop module statement> ::=
DRPP MODULE <SQL-server module name> <drop behavior>

Syntax Rules

1) lLet MN be the <SQL-server module name> and let M be the SQL-server madule identified by MN.
2) M shall be an SQL-server module.

3) [If RESTRICT is specified, then the descriptor of M shall not include the descriptor of an SQL-invoked
outine that is included in the subject routines of a <routine invocation> that is contained in any of the
ollowing:

) The <SQL routine body> of any routine descriptor nat’included in the module descriptor of M.

) The <parameter default> of any SQL parameter-of any routine descriptor not included in the mpdule
descriptor of M.

The <query expression> of any view descriptor.
The <search condition> of any constraint descriptor.
Any trigger descriptor.

The module descriptor of<ahy SQL-server module other than M.

Rules

he enabled authefization identifiers shall include the <authorization identifier> that owns the schema
identified by the-<schema name> of M.

eralRules

1) LetA be the current authorization identifier. The following <revoke statement> is effectively executgd

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

Destr|oy a user-defined type.

Format

No aflditi onal Formmt itens.

Syntax Rules

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

2) |Insert after SR 4)h)i)4)| The module descriptor of any SQL-server madule.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance.Rules.
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10.24 <SQL -invoked routine>

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

Function

Defirle an SQL-invoked routine.

Format

<SQLfinvoked routine> ::=
I Al alternatives fromI|SQ |EC 9075-2
| gkmodule routine>

<modple routine> ::=
kmodule procedure>
| gmodule function>

<modple procedure> ::=
[ PECLARE ] <SQL-invoked procedure>

<modiile function> ::=
[ PECLARE ] <SQL-invoked function>

Syntax Rules

1) [Replace SR 9)h)| Case:

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

b) If an <SQL-invoked rodtine> is not contained in an <SQL-server module definition> and <language
clause> is not specified) then LANGUAGE SQL is implicit.

2) |Replace SR 9)q)| If.£8QL-invoked routine> is contained in a <schema definition> without an intervgning
£SQL-server modute definition> and RN contains a <schema name> SN, then SN shall be equivalent to
126 specified orimplicit <schema name> of the containing <schema definition>. Let Sbe the SQL-schema
identified by-SN.

3) [Insert after'SR 9)q)] If <SQL-invoked routine> is contained in an <SQL-server module definition> gnd if
RN contains a <schema name> SN, then SN shall be equivalent to the specified or implicit <schema ngme>
(I)f the containing <SQL-server module definition>. Let Sbe the SQL-schema identified by SN.

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.

Conformance Rules

[No additional Conformance Rules.
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10.25 <drop routine statement>

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

Function

Destr|oy an SQL-invoked routine.

Format

No aflditi onal Formmt itens.

Syntax Rules

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

Acoess Rules

INo additional Access Rules.

Gerneral Rules

INo additional General Rules.

Conformance Rules

INo additional Conformance Rules.
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10.26 <drop user-defined cast statement>

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

Function

Destr|oy a user-defined cast.

Format

No aflditi onal Formmt itens.

Syntax Rules

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

Acoess Rules

INo additional Access Rules.

Gerneral Rules

INo additional General Rules.

Conformance Rules

INo additional Conformance Rules.
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11 Accesscontrol

This [Clause modifies Clause 12, —ACCesS control, in 190/TEC 9075-2.

11.1 <grant statement>

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

Function

Defirje privileges and role authorizations.

Format

No aflditional Format itens.

Syntax Rules

INo additional Syntax Rules.

Acaess Rules

[No additional Access Rules.

Gerneral Rules

1) [ nsert this GR| Fer-every involved grantee G and for every SQL-server module M1 owned by G, if fhe

dpplicable privileges for G contain all of the privileges necessary to successfully execute every <SQL
rocedure statement> contained in the <routine body> of every SQL-invoked routine contained in M1,
nd those privileges are grantable, then for every privilege descriptor with an <action> of EXECUTE, a
grantor> of “_SYSTEM?”, <object name> of M1, and <grantee> G that is not grantable, the follow|ng
grant statement> is executed with a current user identifier of “_SYSTEM?” and without further Acdess

ule chockina:
I~tHEe-GREGKHIG-

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>

This

Subclause modifies Subclause 12.3, “<privileges>", in 1SO/IEC 9075-2.

Function

Spec|fy privileges.

For
<obj
|

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

Acaoess Rules

Gernjeral Rules

Conformance Rules

1)

©ISO/IEC 2016 — All rights reserved

mat

bct name> :[:=
I Al alternatives fromI|SQ |EC 9075-2
MODULE <SQL-server module name>

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

INo additional Access Rules.

[No additional General Rules.

(Vithout Feature P00Z,-“Stored modules”, conforming SQL language shall not contain an <object n3
that contains MODRULE.

ent>
ise,

\me>
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11.3 <revoke statement>

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

Function

Destr|oy privileges and role authorizations.

For mat
No afiditional Format itemns.
Syntax Rules

Acoess Rules

Gerneral Rules

2)

3)

4)

5)

6)

78

INo additional Syntax Rules.

INo additional Access Rules.

Insert after GR 15)e)| EXECUTE privilege on\every SQL-server module that includes one or more
invoked routines that are among the subjectroutines of a <routine invocation>, <method invocation
fstatic method invocation>, or <method.reference> that is contained in the QE.

Insert after GR 17)e)| EXECUTE privilege on every SQL-server module that includes one or more
invoked routines that are among. the subject routines of a <routine invocation>, <method invocation
£static method invocation>, ef’<method reference> that is contained in any applicable <search condi
of TC.

Insert after GR 18)e)} EXECUTE privilege on every SQL-server module that includes one or more
invoked routines that.are among the subject routines of a <routine invocation>, <method invocation

5QL-

>

5QL-

tion>

\'4

5QL-

\'4

£static method invocation>, or <method reference> that is contained in any applicable <search condifion>

of AX.

Insert after GR 19)g)| EXECUTE privilege on every SQL-server module that includes one or more
invokedroutines that are among the subject routines of a <routine invocation>, <method invocation
fstatic'method invocation>, or <method reference> that is contained in any <search condition> of T

5QL-

>

R.

|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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11.3 <revoke statement>

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) [Insert after GR 32)| Let SSM be any SQL-server module descriptor of an SQL-server module inclug

cl)

)

d)

1)

$1. SSM is said to be abandoned if the revoke destruction action would result in A1 no longerthavin
its applicable privileges any of the following:

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

ed in
J in

tine
n

EXECUTE privilege on every SQL-server module that includes one.ar more SQL-invoked routines

that are among the subject routines of a <routine invocation> that is.contained in the <SQL rou
body> of any SQL-invoked routine included in SSM.

SELECT privilege on at least one column of each table identified by a <table reference> contai
in a <query expression> simply contained in a <cursor specification>, an <insert statement>, of
<merge statement> contained in the <SQL routine body> of any SQL-invoked routine with an
security characteristic of DEFINER included in SSM:

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

SELECT privilege on at least one Column of each table identified by a <table reference> contai
in a <search condition> contaified in a <delete statement: positioned>, an <update statement: p
tioned>, or a <merge statement> contained in the <SQL routine body> of any SQL-invoked roy
with an SQL security characteristic of DEFINER included in SSM.

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

SELECT-privilege on at least one column identified by a <column reference> contained in a <s
condition> contained in a <delete statement: searched>, an <update statement: searched>, or a <n
statement> contained in the <SQL routine body> of any SQL-invoked routine with an SQL sec
characteristic of DEFINER included in SSM.

ine

ned

a
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>
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ned
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SELCECTT privilege on at Ieast 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 SSM.
INSERT privilege on every column

Case:
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)] 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.

i) 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.

iii)  Of the table identified by the <target table> immediately contained in a <merge statement>
that contains a <merge insert specification> and that does not contain an <insert cglumn flist>
and that is contained in the <SQL routine body> of any SQL-invoked routine with-an SQL
security characteristic of DEFINER included in SSM.

) UPDATE privilege on every column whose name is contained in an <object column> contained in

either an <update statement: positioned>, an <update statement: searched>or @ <merge statement>
contained in the <SQL routine body> of any SQL-invoked routine with ancSQL security charactgristic
of DEFINER included in SSM.

k) DELETE privilege on every table whose name is contained in a <tafjle name> immediately contpined
in either a <delete statement: positioned> or a <delete statement:-searched> contained in the <§QL

routine body> of any SQL-invoked routine with an SQL secufity characteristic of DEFINER inc|uded
in SSVI.

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

m) USAGE privilege on every domain, every calation, every character set, every transliteration, afd
every sequence generator whose name is.¢ontained in the <SQL routine body> of any SQL-invpked
routine with an SQL security characteristic of DEFINER included in SSM.

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

0®) USAGE privilege on every user-defined type UDT such that there is a <data type> contained in|the
<SQL routine body>‘ef'any SQL-invoked routine with an SQL security characteristic of DEFINER
included in SSMVI.that is usage-dependent on UDT.

p) The table/method privilege on every table T1 and every method M such that there is a <method fefer-
ence> MRcoentained in the <SQL routine body> of any SQL-invoked routine with an SQL secyrity

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

) ASELECT privilege on any column identified by a <column reference> contained in a <scalar subquery>
T that is equivalent to a <dereference operation> contained in any of the following: T

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.

i) 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 tablg of

any <reference resolution> that is contained in any <query expression> simply contained.ig‘a <dqursor
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

§) SELECT privilege WITH HIERARCHY OPTION on at least one supertable of\the scoped tablg of
any <reference resolution> that is contained in any <table expression> or <seléect list> immediately
contained in a <select statement: single row> contained in the <SQL routine’body> of any SQL-inyoked
routine with an SQL security characteristic of DEFINER included in SSW.

) SELECT privilege WITH HIERARCHY OPTION on at least onge stupertable of the scoped tablg of

any <reference resolution> that is contained in any <search conditign> contained in a <delete statenent:
searched>, an <update statement: searched>, or a <merge statement> contained in the <SQL rojutine
body> of any SQL-invoked routine with an SQL security characteristic of DEFINER included in|SSM.

W) SELECT privilege WITH HIERARCHY OPTION on-atleast one supertable of the scoped tablg of

any <reference resolution> that is contained in any <value expression> simply contained in an <update
source> or an <assigned row> contained in the <SQL routine body> of any SQL-invoked routing with
an SQL security characteristic of DEFINER included in SSM.

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

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

i) 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.

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

w) 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, ~SJL-client modules , in ISO/TEC 9075-2.

12.1 <externally-invoked procedure>

This Bubclause modifies Subclause 13.3, “<externally-invoked procedure>, in 1SO/IE©9075-2.

Function

Defirje an externally-invoked procedure.

Syntax Rules

1) [Insertinto 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; DYAGNOSTICS_ACCESSED_WITHOUT_ACTIVE_HANDLER:
constant SQLSTATE_TYPE :='{0zZ002";
RESIGNAL_WHEN_HANDLER_NOT_ACTIVE_NO_SUBCLASS:
constant SQLSTATE_TYPE I='"0KOOO";
UNHANDLED_USER_DEFINEDNEXCEPTION_NO_SUBCLASS:
constant SQLSTATE_TYPE :="45000";

Acaess Rules

[No additional/Aceess Rules.

Gerneral Rules

INe‘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.

For

<SQL| schema definition statement> ::=
<SQL| schema manipulation statement> ::=

<SQL| control statement> ::=

<SQL| diagnostics statement> ::=

Syntax Rules

1) [ nsert this SRYAn <SQL connection statement> shall not be contained in an <SQL control statemer

2)

3)

84 Persistent Stored Modules (SQL/PSM)

mat

I All alternatives from|SQ |EC 9075-2
<SQL-server module definition>

I Al alternatives fromI|SQ |EC 9075-2
<drop module statement>

I All alternatives from|SQO|EC 9075-2
cassignment statement>
<compound statement>
Kcase statement>

<if statement>
Kiterate statement>
<leave statement>
<loop statement>
<while statement>
Krepeat statement>
<for statement>

I All alternatives from NSO | EC 9075-2
Ksignal statement>
Kresignal statement>

qn <SQL-server module definition>.

[Insertiafter SR 3)d)| Sis a <compound statement> and Scontains an <SQL variable declaration> th

gpecifies a <default option> that contains a <datetime value function>, CURRENT_USER, CUR-
REN RO —SESS C DREN ATA C A )
or CURRENT_PATH.

[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.
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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 fifst
iagnostics area is emptied.

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

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

NOTE 18 — The General Rules of Subclause 8.1, “Handler execution” determine which handlér will be invoked for the
current condition.

4) |Insert after GR 23)| Condition handling mode ceases to be in effect in the;SQL-session.

Conformance Rules

[No additional Conformance Rules.
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13 Data manipulation

This [Cratuse modifies Crause 14, ~Data maniputation, in TSO/TEC 9075-2.

13.1 <declare cursor>

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

Function

Declare a standing cursor.

Format

No aflditional Format itens.

Syntax Rules

1) \ Replace the lead text of SR 1) | If a <declare-cursor> is contained in an <SQL-client module definitipn>
IM without an intervening <SQL schema statement>, then:

2) [ nsert this SR | If a <declare cursor® DC is contained in the <local cursor declaration list> LCDL of|a
fcompound statement> CS then:

3) The <cursor name> shall'yiot be equivalent to the <cursor name> of any other <declare cursor>
<dynamic declare cursor>, or <allocate received cursor statement> contained in LCDL.

) The scope of the<cursor name> is CS

Ac Rules

o additional Access Rules.

G

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.
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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

Oper a standing cursor.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Replace SR 1)|Let CN be the <cursor name> in the <open statement>»CN shall be contained withip the
gcope of one or more <cursor name>s that are equivalent to CN. If there is more than one such <curgor
mame>, then the one with the innermost scope is specified.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

INo additional Conformance Rules.
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13.3 <fetch statement>

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

Function

Positjon a standing cursor on a specified row of the standing cursor's result set and retrieve values from tlwat
row.

Format

No afiditional Format itens.

Syntax Rules

1)

2)

3)

gcope of one or more <cursor name>s that are equivalent to CN. If.there is more than one such <cur
mame>, then the one with the innermost scope is specified.

|Replace SR 9)a)i)| If TSis an <SQL variable reference> or an<SQL parameter reference>, then the S
Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied with TSas TARGET an
rbitrary value of the row type of T as VALUE.

|Replace the lead text of SR 9)b)iii)| For each <target specification> TS, 1 (one) < i < NTS that is ¢

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

1)

2)

|Replace GR 5)a)i)}1f TSis an <SQL variable reference> or an <SQL parameter reference>, then th
Seneral Rules of Stubclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied with TSas TAR
and the currentrow as VALUE.

] Replace the' lead text of GR 5)b)i)\ If TV is either an <SQL variable reference>, an <SQL parameter
gnce>j.or a <target array element specification>, then for each <target specification> in the <fetch tg
ist>, et TV, be the i-th <target specification> in the <fetch target list> and let SV; denote the i-th co

[Replace SR 3)| Let CN be the <cursor name> in the <fetch statement>. CN shall be contained within the

Jolg

ntax
d an

ither

qn <SQL variable reference>, an <SQL parameter reference>, or a <target array element specificatipn>,

1%

RGET

refer-
rget
re-

-9~ H ] ot + £ D
SPUTIUTTIY VArut T uic CUTTTTit TOVW UT O\,

Conformance Rules
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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

Closg a standing cursor.

Format

No aflditi 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
gcope of one or more <cursor name>s that are equivalent to CN. If there is more than one such <curgor
mame>, then the one with the innermost scope is specified.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

INo additional Conformance Rules.
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13.5 <select statement: single row>

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

Function

Retripve values from a specified row of a table.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Replace the lead text of SR 3)b)ii)| For i varying from 1 (one) to NOE, {e£'TS]; be the i-th <target spgcifi-

¢ation> in the <select target list> that is either an <SQL variable reference>, an <SQL parameter referepce>,
or a <target array element specification>, and let 3 be the i-th element of the <select list> that corresgonds

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

Acaess Rules

INo additional Access Rules.

Gernjeral 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 <target spgcifi-

ation> in the <select target list> that is either an <SQL variable reference>, an <SQL parameter referehce>,
or a <target array element spetification>, and let SL; denote the corresponding (i-th) value in the row of

D. The assignment of values+to targets in the <select target list> is in an implementation-dependent ¢rder.

Conformance Rules

[No additional\€enformance Rules.
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13.6 <delete statement: positioned>

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

Function

Delele a row of a table.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Replace SR 1)|Let DSP be the <delete statement: positioned> and let CN\bethe <cursor name> immedjately
ontained in DSP. CN shall be contained within the scope of one or more.<cursor name>s that are equiyalent
o CN. If there is more than one such <cursor name>, then the oné.with the innermost scope is specified.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

INo additional Conformance Rules.

©ISO/IEC 2016 — All rights reserved Data manipulation 93


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

| SO/IEC 9075-4:2016(E)
13.7 <update statement: positioned>

13.7 <update statement: positioned>

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

Function

Upddte a row of a table.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Replace SR 1)|Let USP be the <update statement: positioned> and let CN\be’the <cursor name> immedjately
ontained in USP. CN shall be contained within the scope of one or more.<cursor name>s that are equiyalent
o CN. If there is more than one such <cursor name>, then the oné.with the innermost scope is specified.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

INo additional Conformance Rules.

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


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

| SO/IEC 9075-4:2016(E)
13.8 <temporary table declaration>

13.8 <temporary table declaration>

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

Function

Declare a declared local temporary table.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Replace SR 2)| TTD shall be contained in an <SQL-client module definition>, in a <direct SQL statement>,
or in an <SQL-server module definition>.

2) [Replace SR 4)] Case:

q) If a <temporary table declaration> is contained in an <SQL-client module definition> M withoyt an
intervening <SQL-server module definition>, then the-<qualified identifier> of TN shall not be
equivalent to the <qualified identifier> of the <tabléshame> of any other <temporary table declaration>
contained without an intervening <SQL-server module definition> in M.

b) Otherwise, the <qualified identifier> of TN.shall not be equivalent to the <qualified identifier> gf the
<table name> of any other <temporary table declaration> contained in the containing <SQL-sefver
module definition>.

Acg

Gen
1) |

ess Rules

No additional Access Rules!

eral Rules

Replace GR 3)[ Case:

3) If <temporary table declaration> is contained in an <SQL-client module definition> without an |nter-
vening <SQL-server module definition>, then the definition of T within the <SQL-client modul
definition> is effectively equivalent to the definition of a persistent base table U.T. Within the SQL-
client module, any reference to MODULE.T that is not contained in an <SQL schema statemenf> is
equivalent to a reference to U.T.

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-
ULE.T is equivalent to a reference to U.T.

©ISO/IEC 2016 — All rights reserved Data manipulation 95


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

| SO/IEC 9075-4:2016(E)
13.8 <temporary table declaration>

Confor mance Rules

No additional Conformance Rules.
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14 Additional data manipulation rules

This

14.1 Effect of opening a cursor

This

Function
Spec|fy the effect of opening a cursor that is not a received cursor.
Syntax Rules

Acaoess Rules

Gerneral Rules

1)

©ISO/IEC 2016 — All rights reserved

_lause modities Clause 15, ~Additional data manipulation rules™, 1n 1S0MeC Y075-2.

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

INone.

[None.

IReplace GR 5)a)i)| Each <embedded variable specification>, <host parameter specification>, <SQL
iarameter reference>, <dynamic parameter specification>, and <SQL variable reference> is replace

<literal> denoting the-value resulting from evaluating the <embedded variable specification>, <ho
arameter specification>; <SQL parameter reference>, <dynamic parameter specification>, and <S(
ariable reference=.respectively, with all such evaluations effectively done at the same instance in t

d by
St
DL
me.
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15 Control statements

This [Crause is moditied by Clause 15, - Control statements , in 1S0/TEC 9075-14.
This Clause modifies Clause 16, “Control statements”, in |SO/IEC 9075-2.

15.1 <compound statement>

This Bubclause is modified by Subclause 11.27, ““<compound statement>"’, in 1SQ/LEC 9075-10.
This Rubclause is modified by Subclause 15.1, “<compound statement>"", in |SO/EC 9075-14.

Subclause Signature

“<cgmpound statement>"" [General Rules] (
Pdrameter: “COMPOUND STATEMENT”
)

Function

Spec|fy a statement that groups other statements together.

For mat

14 l<compound statement> ::3
[ gbeginning label> <colon>7] BEGIN [ [ NOT ] ATOMIC ]
[ <local declaration ‘HMst> ] [ <local cursor declaration list> ]
[ <local handler  declaration list> ]
[ <SQL statement:Mst> ]
END [ <ending- label> ]

<begfnning labed>\::=
<sgtatement Fabel>

<endjng label> ::=
<statement label>

<statement label> - -
<identifier>

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

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

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

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

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

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

<terpinated local handler declaration> ::=
<hpindler declaration> <semicolon>

<SQL| statement list> ::=
<terminated SQL statement>. ..

<terpinated SQL statement> ::=
<SPL procedure statement> <semicolon>

Syntax Rules

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)
11)

12)

100 Persistent Stored Modules (SQL/PSM)

| et CShe the <compound statement>.

f CSdoes not specify a <beginning label>, then an implementation-dependent <beginning label> tf
mot equivalent to any other <statement label> contained in.the outermost containing <SQL control staten
is implicit.

f an <ending label> is specified, then CSshall specify a <beginning label> that is equivalent to that
fending label>.

The scope of the <beginning label> is CSexcluding every <SQL schema statement> contained in C
gxcluding every <local handler declaration list> contained in CS <beginning label> shall not be equi
to any other <beginning label>s within that scope.

f CSspecifies neither ATOMIC nor NOT ATOMIC, then NOT ATOMIC is implicit.

f CSspecifies ATOMIC, then the <SQL statement list> shall not contain either a <commit statemer
4 <rollback statement>(that does not specify a <savepoint clause>.

et VN be an <SQlL-variable name> contained in a <local declaration list>. The declared local nan
the variable ideftified by VN is VN.

et CON be, the <condition name> immediately contained in a <condition declaration> contained ir
flocal decldration list>. The declared local hame of the <condition declaration> is CON.

| et'CIN be the <cursor name> immediately contained in a <declare cursor> DC contained in a <local

atis
hent>

S and
alent

t> or

\1”4
(@]
=

ursor

declaration list> The declared laocal name of the standing SQI -server cursor declared by DC is CNI

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

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

local names.

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

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

14) 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

15)

tatement> contained in LHDL and the <SQL statement Tist> S3_ of CSexcluding every <SQL sché
tatement> contained in SSL.

he scope of the <cursor name> in a <declare cursor> simply contained in a <terminated local curs
eclaration> simply contained in CSis the <local handler declaration list> LHDL of CSexcluding e
£SQL schema statement> contained in LHDL and the <SQL statement list> SS of CSexcluding ey
£SQL schema statement> contained in S9_.

ma

Dr
very
ery

16) The scope of a <handler declaration> simply contained in a <local handler declaration list> simply contgined

17)

Acaoess Rules

Gerneral Rules

1)

2)
3)

4)

©ISO

NOTE 19 — Except where explicitly specified, the Geqéral Rules of this Subclause are not terminated when an exception co

in CSis the <SQL statement list> S of CSexcluding every <SQL schema.statement> contained in

f the <compound statement> simply contains a <handler declaration> that-specifies UNDO, then ATC
ghall be specified.

[None.

raised.
Case:

d) Ifthis Subclause has been invoked as a “subroutine Subclause” from another Subclause, then: L
be the COMPOUND STATEMENT in an application of the General Rules of this Subclause.

) Otherwise, let CSpe the <compound statement>.
f CSspecifies ATOMIC, then a new savepoint level is established.

The SQL variables, standing SQL-server cursors, and handlers specified in the <local declaration lig
flocal cursor-declaration list>, and the <local handler declaration list> of CSare created in an imple
tiation-dependent order.

S
MIC

dition

et CS

men-

_et.N be the number of <SQL procedure statement>s contained in the <SQL statement list> that is i

me-

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

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

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 exception conditions or completion conditions other than
cessful completion, then:

/IEC 2016 — All rights reserved
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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) ior every open cursor CR that is declared in the <local cursor declaration list> of CS, the General R’l.lles

f Subclause 15.4, “Effect of closing a cursor”, in [ISO9075-2], are applied with CR as CURSOR a
$AVE as DISPOS TION.

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

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

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

8) The <condition name> of every <condition declaration> contained in <loeal declaration list> ceases
onsidered to be defined.

Conformance Rules

1) Without Feature P002, “Computational completeness” conforming SQL language shall not contain
fcompound statement>.

d

the

to be

a

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


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

| SO/IEC 9075-4:2016(E)
15.2 <handler declaration>

15.2 <handler declaration>

Function

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

For

<han
DE

<han

<han
<S

<con
<C

<con

mat

dler declaration> ::=
CLARE <handler type> HANDLER FOR <condition value list> <handler action>

Hler type> ::=
CONT INUE

EXIT

UNDO

Hler action> ::=
DL procedure statement>

Hition value list> ::=
bndition value> [ { <comma> <condition value> }..)]

jition value> ::=
Ksglstate value>
<condition name>

>

Lcon-

!

ff\n

|
| BQLEXCEPTION
| BQLWARNING
| NOT FOUND
Syntax Rules
1) lLet HD be the <handler declaration>.
2) A <condition name> CN spécified in a <condition value> of HD shall be defined by some <conditid
$eclaration> with a scope that contains HD. Let C be the condition specified by the innermost such 4
ition declaration>.
3) If a <condition value> specifies SQLEXCEPTION, SQLWARNING, or NOT FOUND, then neither
£sqlstate value>"nor <condition name> shall be specified.
4) INo other <handler declaration> with the same scope as HD shall contain in its <condition value list
fcondition value> that represents the same condition as a <condition value> contained in the <condjtion
alue list> of HD.
5) Fhe<econdition-valuetist>—shall-notcontainthe-same<condition-value>or<sglstate-value>more-t

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-

ng 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>.

©ISO/IEC 2016 — All rights reserved
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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) HAisassociated with every <condition name> specmed inthe <condition value list> of HD and with every

OLCTATE ol 1Ficel ol 1+ +h £11

11)

12)

Acaoess Rules

Gernjeral Rules

1)

Cor

1)

A el L L
PVYLOTATL varte O}JC\:IIICU th CVCIy oqlawu.c VGIUC OPC\;IIIUU Hthe \;UIIUILIUII Yarde Ilol. urtiQ.

[None.

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

lass.

fVhen the handler H associated with the conditions specified\by HD is created, it is the most approp

f HA is associated with an SQLSTATE class, then it is associated with each SQLSTAT&value of that

NTE

riate

andler for any condition CN raised during execution of‘any SQL-statements that are in the scope of HD

hat has an SQLSTATE value or condition name that ist¢he same as an SQLSTATE value or conditig
ame associated with this handler, until H is destroyed. CN has a more appropriate handler if, durin
xistence of H, another handler AH is created with'a scope containing CN, and if AH is associated w
QLSTATE value or condition name that is thg same as the SQLSTATE value or condition name of
H replaces H as the most appropriate handler for CN until AH is destroyed. When AH is destroyed
einstated as the most appropriate handler-for CN.

formance Rules

(Vithout Feature P002, “Computational completeness”, conforming SQL language shall not contain
chandler declaration>.

n
) the
th an
CN.
His

a
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15.3 <condition declaration>

Function

Decl

For

<con

DECLARE <condition name> CONDITION [ FOR <sglstate value> ]

Syntax Rules

1)
2)

3) <condition name> is considered to be defined, within its scopefor the SQLSTATE value specified f
£sqlstate value>.

Acaoess Rules

General Rules

Conformance Rules

1)

©ISO/

that is equivalent to CN and has the same scope as CN.

[None.

[None.

fcondition declaration>.

are a condition name and an optional corresponding SQLSTATE value.

mat

Hition declaration> ::=

| et CD be the <condition declaration>.

L et CN be the <condition name>. At most one <condition declaration>"shall specify a <condition ng

(Vithout Feature P0O02~“Computational completeness”, conforming SQL language shall not contain

me>

y

a
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15.4 <SQL variable declaration>

Function

Decl

For

are one or more variables.

mat

<SQL| variable declaration> ::=
DECLARE <SQL variable name list> <data type> [ <default clause> ]

<SQL| variable name list> ::=

<SPL variable name> [ { <comma> <SQL variable name> }... ]
Syntax Rules
1) The specified <data type> is the declared type of each variable declared by the <SQL variable declaratjon>.
Acgess Rules
INone.

Gernjeral Rules

1)

i
eclaration>. The following SQL-statement is effectively executed:

$ET SV = DV

Conformance Rules

1)

106

(Vithout Feature P02, “Computational completeness”, conforming SQL language shall not contain

£SQL variablg-declaration>.

f <SQL variable declaration> contains <default clause> DC, then let DV be the <default option> conthined
n DC. Otherwise let DV be <null specifieation>. Let SV be the variable defined by the <SQL variabjle

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.

Fun

Assig

For
<ass

<mul
SE

<ass
4 |

[1al<
SE

<ass

<ass

<con

<mod
<m

<mod

cHon
n a value to an SQL variable, SQL parameter, host parameter, or host variable.

mat

fgnment statement> ::=
<xsingleton variable assignment>
xmultiple variable assignment>

tiple variable assignment> ::=
[ <assignment target list> <equals operator> <assigned rew>

ignment target list> :[:=

bft paren> <assignment target> [ { <comma> <assignment target> }.

singleton variable assignment> ::=
I <assignment target> <equals operator> <assignment source>

fgnment target> :[:=
<target specification>
<modified field reference>
<mutator reference>

fgnment source> ::=
kvalue expression>
ccontextually typed source>

kextually typed source>->:=
<implicitly typed value-specification>
<contextually typed-.row value expression>

pfied field reference> :-:=
pdified Field-target> <period> <field name>

pfied field<target> ::=

<target Specification>

<left paren> <target specification> <right paren>
<xmodiFired Field reference>

<mut

ptor reference> :

.. ] <right paren>

<mutated target specification> <period> <method name>

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

©ISO/IEC 2016 — All rights reserved
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Syntax Rules

1)

2)

3)

4)

5)

6)

108 Persistent Stored Modules (SQL/PSM)

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

by a

a) 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.

tL) ATN shall be equal to the degree of AR

in A.
¢) Let XT be the declared type of AR

name> of the i-th field of AR
) CSis:

BEGIN
DECLARE X XT ;
SET X = AR ;
SET ATy = X . FN;

SET AJﬁJN = X . thTN ;
END

ation> that is a <column reference> shall be a new transition variable column reference.

NOTE 21 — “New transition variable column-reference” is defined in Subclause 6.6, “<identifier chain>", in [ISO90

f the <assignment statement> is contained in a <triggered SQL statement> of an AFTER trigger, the
tmodified field target> or a <mutated target specification> contained in the <assignment target> sha
immediately contain a <columnreference>.

The declared type of the <target specification> simply contained in a <mutator reference> MR shall
yser-defined type.

f <assignment target> immediately contains a <mutator reference>, then let TSbe the <mutated tar
gtatement>_is'equivalent to:

$ET TS = TS.FN ( AS )

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

¢) Let Xbe an arbitrary <SQL variable name> that is not equivalent to any <target specification> contpined

@) LetAT;, 1 (one) <i< ATN, be the i-th <assignment target> contained in ATL and let FN; be the {field

\ <target specification> immediately containedhin a <modified field target> or a <mutated target spe¢cifi-

75-2].
n the
| not

be a

et

gpecification>;let’'FN be the <method name>, and let ASbe the <assignment source>. The <assignment

Pnce>.

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

a) LetF be the field identified by <field name> simply contained in <assignment target> and not simply

contained in <modified field target>.

b) Let ASbe the <assignment source>.

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

TARGET and ASas VALUE.
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7)

8)

9)

10)

11)

Acaoess Rules

Gernjeral Rules

1)

2)

3)

4)
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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
dnd <assignment source> as VALUE.

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

f <target array element specification> is specified, then:
d) <target array reference> contained in an <assignment target> shall not be.<Column reference>.

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

-

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

[None.

[Jz)If <assignment target> is a <target specification> that is a <column reference> T, an <SQL variabje
lleference> to an SQL variable:T;-or an <SQL parameter reference> to an SQL parameter T of an SQL-
invoked routine, then the General Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are
dpplied with T as TARGEF-and <assignment source> as VALUE.

[jo] If <assignment tarxget> is a <target specification> that is the <embedded variable name> of a host vatiable
T or the <host parameter specification> of a host parameter T, then the General Rules of Subclause 9.1,
‘Retrieval assignment”, in ISO/IEC 9075-2, are applied with T as TARGET and <assignment source> as
ALUE.

f <assignment target> is a <target specification> that is a new transition variable column reference,|then
t @.be the column identified by the <column reference> and let R be the row that is to be replaced|by
hat transition variable. For each transition variable TV that is a replacement for a subrow of R or 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:

Confarmance Rules

3) If the value of <target array reference> TAR, is null, then an exception condition is raised: data
exception — null valuein array target.

) Otherwise:
i) Let N be the maximum cardinality of TAR.
i) Let M be the cardinality of the value of TAR.
iii)  Let| be the value of the <simple value specification> immediately contained in TAR.
iv)  Let EDT be the element type of TAR.
V) Case:
1) If I is greater than zero and less than or equal to M, then the value of TAR is replace

2)

3)

an array A with element type EDT and gardinality M derived as follows:

A) Forj varying from 1 (one) to [-Iand from I+1 to M, the j-th element in A is the
of the j-th element in TAR.

B) []The General Rules of-Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2

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

If | is greater than I and less than or equal to N, then the value of TAR is replaced b
array A with element 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-th ele
in TAR

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

C)~1JThe General Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2

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

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

i by

value

are

y an

ment

are

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

<casfp statement> ::=
<ksimple case statement>
| ksearched case statement>

<simple case statement> ::=
CABE <case operand>
<simple case statement when clause>...
[ <case statement else clause> ]
END CASE

<seafched case statement> ::=

CABE <searched case statement when clause>. ..
[ <case statement else clause> ]
END CASE

<simple case statement when clause> ::=
WHEN <when operand list>
THEN <SQL statement list>

<seafched case statement when clause> ::=
WHEN <search condition>
THEN <SQL statement list>

<casgp statement else clause> ::=
ELBE <SQL statement list>

Syntax Rules

1) If a <case statement>specifies a <simple case statement>, then let SCOL1 be the <case operand>:

qd) SCO1 shalknot generally contain a <routine invocation> whose subject routines include an SQL
invoked.rautine that is possibly non-deterministic or that possibly modifies SQL-data.

b) If SCOL1 is <overlaps predicate part 1>, then each <when operand> shall be <overlaps predicatq part
25~1f SCO1 is <row value predicand>, then each <when operand> shall not be <overlaps predigate
part 2>.

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

d) Foreachi 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;.

e) Foreachi 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; ;.

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

)

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

The <simple case statement> is equivalent to a <searched case statement> in whichthe'i-th <sea
case statement when clause> takes the form:

WHEN ( SCOL SCC2j ; ) OR
. - - OR

( SCOt SCxi i) )

THEN SSL;

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

The Conformance Rules of the Subclauses of Clausé.8; “Predicates”, in [ISO9075-2], are appli
the result of this syntactic transformation.

NOTE 23 — The specific Subclauses of Clause 8, <Predicates”, in [ISO9075-2], are determined by the predicat
are created as a result of the syntactic transformation.

Acaess Rules

[None.

Gernjeral Rules

1) Case:

cl)

)

If the <search eondition> of some <searched case statement when clause> in a <case statement
True, therdet SL be the <SQL statement list> of the first (leftmost) <searched case statement w
clause=>'Whose <search condition> is True.

If.the <case statement> simply contains a <case statement else clause>, then let S be the <SQ
statement list> of that <case statement else clause>.

ther-

‘ched

bd to

bs that

> S
hen

OTNerwise, an exception condition is raised: case Not found for case statement, and the executl
the <case statement> is terminated immediately.

n of

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

a)

112 Persistent Stored Modules (SQL/PSM)

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.

Conformance Rules

1) Without Feature P002, “Computational completeness”, conforming SQL language shall not contain a gcase
gtatement>.

2) Yithout Feature P004, “Extended CASE statement”, in conforming SQL language, pboth~<case operand>
immediately contained in a <simple case statement> and a <when operand> immediately contained|in a
+when operand list> immediately contained in a <simple case statement when, ¢lause> shall be a <rpw
alue predicand> that is a <row value constructor predicand> that is a single. <edmmon value expres§ion>
r <boolean predicand>.

3) ithout Feature P0O08, “Comma-separated predicates in simple CASE statement”, in conforming SQL
nguage, <when operand list> immediately contained in a <simple €ase statement when clause> shall
gimply contain exactly one <when operand>.
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15.7 <if statement>

Function

Prov

For

<if
IF

<if
TH

<if
EL

<if
EL

1)

q

ide conditional execution based on the truth value of a condition.

mat

Statement> :-:=
<search condition>
<if statement then clause>
[ <if statement elseif clause>... ]
[ <if statement else clause> ]
END IF

statement then clause> ::=
EN <SQL statement list>

statement elseif clause> ::=
SEIF <search condition> THEN <SQL statement list>

statement else clause> ::=
SE <SQL statement list>

tax Rules

IF <search condition>
<if statement then clause>
| SEC1
[ <if statement elseif clause>... ]
[ <if statement(else clause> ]
END IF

S equivalent to

IF <seafch”condition>
<if_statement then clause>
ELSE
IF SC1
THEN SL1
[ <if statement elseif clause>... ]

f one or more <if statement elseif clause>s are specified, then the <if statement> is equivalent to an <if
gtatement> that does not contain ELSEIF by-performing the following transformation recursively:

L <1t 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.

114
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Access Rules

None.

General Rules

1) Case:

q) If the <search condition> immediately contained in the <if statement> evaluates to Truenthen l¢t SL
be the <SQL statement list> immediately contained in the <if statement then clause>.

) Otherwise, if an <if statement else clause> is specified, then let SL be the <SQL. statement list>
immediately contained in the <if statement else clause>.

NOTE 24 — “Otherwise” means that the <search condition> immediately contained in\thé <if statement> evaluftes to
False or to Unknown.

2) lLet N be the number of <SQL procedure statement>s simply contained in-S=without an intervening 4SQL
¢ontrol statement>. For i ranging from 1 (one) to N:

3) 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 agplied
with § as EXECUTING STATEMENT.

¢) If the execution of § terminates with an unhandlédexception condition, then the execution of the <if
statement> is terminated and the condition remains active.

Conformance Rules

1) Without Feature P002, “Computatienal completeness”, conforming SQL language shall not contain|a <if
gtatement>.
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15.8 <iterate statement>

Function

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

For

<ite
IT

mat

Fate statement> :@:=
FRATE <statement label>

Syntax Rules

1) 1

q

2)

et SS. be the <SQL statement list> simply contained in IS

Acoess Rules

[None.

Gernleral Rules

1)

The execution of SSL is terminated.

Conformance Rules

1)

116

(Vithout Feature P002,(“Computational completeness”, conforming SQL language shall not containja
{iterate statement>:

cstatement label> shall be the <beginning label> of some iterated SQL-statement | Sthat contains <iferate
gtatement> without an intervening <SQL schema statement>.

NOTE 25 — If the iteration condition for ISis True or if ISdoes not have an iteration condition, then the next iteratign of
SSL commences immediately. If the itération condition for ISis False, then there is no next iteration of SSL.

Persistent Stored Modules (SQL/PSM)
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15.9 <leave statement>

Function

Cont

For

<leal
LE

inue execution by leaving a labeled statement.

mat

e statement> ::=
\VE <statement label>

Syntax Rules

1) <statement label> shall be the <beginning label> of some <SQL procedure-statement> Sthat contai

fleave statement> L without an intervening <SQL schema statement>.

Acaoess Rules

[None.

Gernjeral Rules

1) [ror every <compound statement> CSthat is contained in Sand that contains the <leave statement>:

2)

4) For every open standing SQL-server etrsor CR that is declared in the <local cursor declaration

of CS the General Rules of Subclause 15.4, “Effect of closing a cursor”, in [ISO9075-2], are af
with CR as CURSOR and SAVE'as DISPOS TION.

) The variables, standing SQL.-server cursors, and handlers specified in the <local declaration list]

<local cursor declarationlist>, and the <local handler declaration list> of CSare destroyed.

The execution of Sis terminated.

Confor mance Rules

1)

©ISO/

(Vithout Feature P002, “Computational completeness”, conforming SQL language shall not contain

fleave statement>.

list>
plied

> the

a
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15.10 <loop statement>

Function

Repeat the execution of a statement.

For

mat

<loop statement> ::=

L

Kbeginning label> <colon> ]
LOOP
<SQL statement list>
END LOOP [ <ending label> ]

at is
hent>

Bvery

Syntax Rules

1) et LShbe the <loop statement>.

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

3) If <ending label> is specified, then a <beginning label=$hall be specified that is equivalent to <endihg
label>.

4) The scope of the <beginning label> is LS excluding every <SQL schema statement> contained in L$
£beginning label> shall not be equivalent ta-any other <beginning label> contained in LSexcluding
£SQL schema statement> contained in LS

Acagess Rules

[None.

Gernjeral Rules

1)

118

et SSL be the <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

CESas 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

<whifle statement> ::=

L

Kbeginning label> <colon> ]
WHILE <search condition> DO
<SQL statement list>

END WHILE [ <ending label> ]

Syntax Rules

1) Let WShe the <while statement>.

2) |f WSdoes not specify a <beginning label>, then an implementation-dependent <beginning label> that is
mot 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=$hall be specified that is equivalent to <endihg
label>.

4) The scope of the <beginning label> is WSexcluding every <SQL schema statement> contained in WS
fbeginning label> shall not be equivalent to:any other <beginning label> contained in WSexcluding pvery
£SQL schema statement> contained in WS

Acagess Rules

General Rules

1)
2)

120

[None.

The <search eonhdition> is evaluated.
Case:

q) Af\the <search condition> evaluates to False or Unknown, then execution of WSis terminated.

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 exe
of WSto be terminated; see Subclause 6.3.3.7, “Exceptions”, in [ISO9075-1], and Subclause 15.9, “<leave statem

cution
ent>",
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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

laal +aot +.
NVVITTTC SLALTITITTIL—.,
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15.12 <repeat statement>

Function

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

For

mat

<repgat statement> :>:=

L

Kbeginning label> <colon> ]
REPEAT
<SQL statement list>
UNTIL <search condition>
END REPEAT [ <ending label> ]

Syntax Rules

1)
2)

3)

4)

et RSbe the <repeat statement>.

f RS does not specify a <beginning label>, then an implementation-dependent <beginning label> th
mot equivalent to any other <statement label> contained in the.outermost containing <SQL control staten
is implicit.

label>.

The scope of the <beginning label> is RSgxeluding every <SQL schema statement> contained in R
£beginning label> shall not be equivalent torany other <beginning label> contained in RSexcluding
£SQL schema statement> contained intRS

Acaoess Rules

[None.

Gerneral Rules

1)

2)

122

et SIS be the-<SQL statement list> and let CCSbe the <compound statement>

EGIN:-NOT ATOMIC SSL END

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

at is
hent>

f <ending label> is specified, then a <beginning label> shall be specified that is equivalent to <endihg

S
Bvery

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>".

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

execution of RSis terminated.
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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.

For

<for| statement> ::=

L

<for| loop variable name> ::=

<i

Syntax Rules

1)
2)

3)

4)

5)

6)

7)

124

mat

Kbeginning label> <colon> ]

FOR [ <for loop variable name> AS ]

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

DO <SQL statement list>

END FOR [ <ending label> ]

Hentifier>

| et FCSbe the <cursor specification> of the <for statement> FS

f FSdoes not specify a <beginning label>, then an implementation-dependent <beginning label> th
mot equivalent to any other <statement label> contaified in the outermost containing <SQL control staten
is implicit.

label>.

f <cursor name> is specified, then let’CN be that <cursor name>. Otherwise, let CN be an implementa
glependent <cursor name> that.is\not equivalent to any other <cursor name> in the outermost contai
£SQL-client module definition> or <SQL-invoked routine>.

et QE be the <query expression> of FCS Each column of the table specified by QE shall have a <cg
ame> that is not equivalent to any other <column name> in the table specified by QE. Let V1, V2, .
e those <columntrame>s. Let DT1, DT2, ..., DTn be the declared types of the respective columns.

et BL, FLVNyand SLL be the <beginning label>, <for loop variable name>, and <SQL statement li
IFS respectively.

q4) LetAT _END be an implementation-dependent <SQL variable name> that is not equivalent to a
other <SQL variable name> or any <SQL parameter name> contained in the outermost contain

at is
hent>

f <ending label> is specified, then a <heginning label> shall be specified that is equivalent to <endihg

tion-
hing

umn
., 'Vn

t> of

y
ng

<QQI -server module definition> <QQI -invaked routine>_or <f‘nmpn|1nd 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>.

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°;
DECLARE OPEN_ERROR CONDITION;
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 SQLEXCERTRION
BEGIN NOT ATOMIC
SET AT_END = TRUE;
RESIGNAL;
END;
FETCH CN INTO V1, V2, ..., Vng
END;
IF AT_END THEN
LEAVE BL;
END IF;
SLL
END LOOP BL;
CLOSE CN;

Case:
3) If <for loop variable name> is specified, then FSis equivalent to:

FLVN: BEGIN NOT ATOMIC
COVVION~ CODE
END <FLVN;

) 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) Without Feature P002, “Computational completeness”, conforming SQL language shallhnot contain g <for
gtatement>.

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


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

I SO/IEC 9075-4:2016(E)
16.1 <prepare statement>

16 Dynamic SQL

This [Clause modifies Clause 20, ~Dynamic SJL -, in TSO/TEC 9075-Z.

16.1 <prepare statement>

This Bubclause maodifies Subclause 20.7, “<prepare statement>", in 1SO/IEC 9075-2.

Function

Prepare a statement for execution.

Format

No aflditional Format itens.

Syntax Rules

INo additional Syntax Rules.

Acaess Rules

[No additional Access Rules.

Gerneral Rules

1) [Append to the lead-text of GR 5)| The syntactic substitutions specified in Subclause 15.5, “<assignment
gtatement>", shall'not be applied until the data types of <dynamic parameter specification>s are determined
by this General Rule.

¥multiple variable assignment> MVA of an <assignment statement> or if DP represents the value of|a
jubfield SF of the declared type of such a <contextually typed row value expression>, then let RT be & 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.

2) \ nsert.after GR 5)a)xxvii)| If DP is a <contextually typed row value expression> simply contained :[ a

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.
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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.

Otherwise, DT is the declared type of the <value expression> simply contained in the <assignment

source> of SVA.

4) |Insert after GR 5)a)xxxi)| If DP is the <value expression> simply contained in an <assignment-source>

in a <singleton variable assignment> SVA of an <assignment statement> or if DP represents the valye of
4 subfield SF of the declared type of such a <value expression>, then let RT be the declared type of the

fassignment target> simply contained in SVA.

Case:
3) If DPis the <value expression> simply contained in the <assignment squrCe>, then DT is RT.
) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.
5) \ nsert after GR 5)a)xxxi) | If DP is a <case operand> or <when operand> simply contained in a <simple
ase statement> CS or if DP represents the value of a subfield &5 'of the declared type of such a <cgdse
operand> or <when operand>, then:
qd) Let SDT be the set union of the following sets of de¢lared types:

i) The set consisting of the declared type of the <case operand>.

i) The set consisting of the declared type of any <when operand> of CSthat is a <row valug
predicand>.

iii)  The set consisting of the declared types of any <row value predicand> simply contained ipn any
<comparison predicate part:2>, <between predicate part 2>, <character like predicate paft 2>,
<octet like predicate part.2>, <similar predicate part 2>, <regex like predicate part 2>, <ovgrlaps
predicate part 2>, <distinct predicate part 2>, or <member predicate part 2> that is simply
contained in CS

iv)  The set consisting of the declared row type of a <table subquery> simply contained in ar <in
predicateart’2>, <match predicate part 2>, or <quantified comparison predicate part 2> simply
containediin CS

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

NOTE 29 — The following “part 2” predicates do not have any value expressions with declared type informationf <null
predicate part 2>, <normalized predicate part 2>, <set predicate part 2>, <type predicate part 2>.
[ H H ” - plied
with SDT as DTSET; let RT be the RESTYPE returned from the application of those Syntax Rules.
c) Case:
i) If DP is a <case operand> or <when operand> simply contained in CS, then DT is RT.

i) 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

Supp

For

No a

Syn
1) |

6

q

Acg

Gen

Con

130 Persistent Stored Modules (SQL/PSM)

mat

fidi ti onal

y input values for an <SQL dynamic statement>.

Format itens.

tax Rules

Replace SR 1) [The <general value specification> immediately contained-in <using argument> shall|be
ither a <host parameter specification>, an <SQL parameter reference>, an <SQL variable referencg>, or
an <embedded variable specification>.

ess Rules

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

No additional ConformanceRules.
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16.3 <output using clause>

This Subclause modifies Subclause 20.12, “<output using clause>", in 1SO/IEC 9075-2.

Function

Supplly output variables for an <SQL dynamic statement>.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Replace SR 1) [The <target specification> immediately contained in <into’argument> shall be eitherja
fhost parameter specification>, an <SQL parameter reference>, an <SQL variable reference>, or an
¥embedded variable specification>.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

INo additional Conformance Rules.
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Embedded SQL

ram>

This [Clause modifies Clause 21, ~Embedded SO, In TSO/TEC 9075-2.

17.1 <embedded SQL host program>

This Bubclause maodifies Subclause 21.1, “<embedded SQL host program>"’, in ISO/IE© 9075-2.

Function

Spec|fy an <embedded SQL host program>.

For

mat

No aflditional Format itens.

Syntax Rules

2)

3)

4)

5)

6)

qnd HI are equivalent.

[ nsert this SR | An <SQL variable mame> contained in an <SQL variable declaration> that is contair
qn <embedded SQL host program> shall not be equivalent to any <host identifier> that is contained
fembedded SQL statement>_in-an <embedded SQL host program>.

[ nsert this SR | If a <handler declaration> is contained in an <embedded SQL host program> with n
intervening <compound Statement>, then any <condition value> contained in that <handler declarat
ghall not be equivalentto the <condition value> of any other <handler declaration> immediately cont
in that <embedded"SQL host program>.

Insert before SR 22)k)| M contains one <SQL variable declaration> for each <SQL variable declar
ontainediin H. Each <SQL variable declaration> of M is a copy of the corresponding <SQL variab
dleclaration> of H.

[ nsert this SR | Given an <identifier> | and@y<host identifier> HI, it is implementation-defined whether |

edin
in an

0
on>
hined

ion>
e

edin

Insert before SR 22)I)| M contains one <handler declaration> for each <handler declaration> contair

I = L I Ll [l L s L N A £ bl L L Ll l L s, £ Ll
. EdUIT STariaret uetldialiur= Ur ivi 15 d LOPY Ul UTE CUTTESPUTTUITTY S Tlartdrel uetiaratlur-= Ut ri.

|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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<embedded SQL host program>

Access Rules

No additional Access Rules.

Gen

eral Rules

Con

INo additional General Rules.

formance Rules

INo additional Conformance Rules.
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18 Diagnostics management

This [Clause modifies Clause 23, ~Diagnostics management -, I TSOITEC 9075-2.

18.1 <get diagnostics statement>

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

Function

Get gxception or completion condition information from the diagnostics area.

Format

<get| diagnostics statement> ::=
GE[r [ <which area> ] DIAGNOSTICS <SQL diagnostiés information>

<whifh area> ::=
CURRENT
| BTACKED

<con@ition information item name> ::=
I Al alternatives from [| SO90Q75- 2]
| CONDITION_IDENTIFIER

Syntax Rules

1) [ nsert this SR | If <whieh area> is not specified, then CURRENT is implicit.

2) Table 1, “<condition information item name>s for use with <get diagnostics statement>"’, modified
Table 36, “<eondition information item name>s for use with <get diagnostics statement>"’, in [ SO9075-

2].

Table 1 — <condition information item name>s for use with <get diagnostics statement>

o s Pyl (=
TUCTILTIeT ~ Ucliarcu 1ype

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:
3) If <which area> specifies CURRENT, then let DA be the first diagnostics area.
) If <which area> specifies STACKED, then let DA be the second diagnostics area.
2) \ nsert after GR 1)\ If <which area> specifies STACKED and no condition handler is.activated, thenjan
gxception condition is raised: diagnostics exception — stacked diagnosti cs accessed Without active handler.
3) Table 2, “SQL-statement codes”, modifies Table 37, ““SQL-statement codes™;\in]1S09075-2] .
Table 2 — SQL -statement codes
SQL -statement I dentifier Code
All alternatives from [1S09075-2]
Kassignment statement> ASSIGNMENT 5
<case statement> CASE 86
<compound statement> BEGIN END 12
<drop module statement> DROP MODULE 28
<for statement> FOR 46
<if statement> IF 88
Kiterate statement> ITERATE 102
<leave statement> LEAVE 89
<loop statement> LOOP 90
<resignal statement> RESIGNAL 91
<repeat statement> REPEAT 95
<signal statement> SIGNAL 92
<SQL-server module definition> CREATE MODULE 51
<while statement> WHILE 97
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4) \ Insert before GR 4)n) | If the value of the RETURNED_SQLSTATE corresponds to unhandled user-defined
exception, then the value of CONDITION_IDENTIFIER is the <condition name> of the user-defined
exception.

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,
$CHEMA_NAME, TABLE_NAME, COLUMN_NAME, CURSOR_NAME, MESSAGE_TEXT, JIES-
$AGE_LENGTH, and MESSAGE_OCTET_LENGTH are not set as specified in [ISO9075-2], but instead
qre set as specified in Subclause 18.2, “<signal statement>", and Subclause 18.3, “<resignal statement>",
in this part of ISO/IEC 9075.

Conformance Rules

1) Without Feature PO07, “Enhanced diagnostics management”, conforming SQL<language shall not cqntain
4 <which area>.
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18.2 <signal statement>

Function

Signal an exception condition.

Format

<sigphal statement> ::=
SIBNAL <signal value> [ <set signal information> ]

<sighal value> ::=

<set| signal information> ::=
SETr <signal information item list>

<sigphal information item list> ::=
<sfignal information item> [ { <comma> <signal informatien item> }... ]

<sigphal information item> ::=
<cpndition information item name> <equals operator® <simple value specification>

Syntax Rules

1)

<condition name>
<sqlstate value>

Case:
3) If <signal value> immediately contains <condition name>, then:
i) Let CN be the <conditign phame> contained in the <signal statement>.

i) The <signal statement> shall be contained in the scope of a <condition name> equivalen
CN. Let CNSbe the‘innermost such scope.

) Otherwise, let C bg'the SQLSTATE value defined by <sqglstate value> and let CN be a zero-leng
string.

[ to

2) fcondition information item name> shall specify CLASS_ORIGIN, SUBCLASS_ORIGIN, CON-
PTRAINT_CATALOG, CONSTRAINT_SCHEMA, CONSTRAINT_NAME, CATALOG_NAME,
$CHEMA-NAME, TABLE_NAME, COLUMN_NAME, CURSOR_NAME, or MESSAGE_TEXT|. No
alternative for <condition information item name> shall be specified more than once in <set signal ipfor-

3) —ltCAEA Ho—ls - - - o - - - - - - - - S al - = - = S Gl .e the
data type specified in Table 1, “<condition information item name>s for use with <get diagnostics state-
ment>".

Access 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

2)

3)

4)

5)
6)

in the first diagnostics area:

a) NUMBER is setto 1 (one).

Iy MORETSSer 10 N~
) COMMAND_FUNCTION is set to 'SIGNAL".
¢d) DYNAMIC _FUNCTION is set to a zero-length string.

et CA be the first condition area in the first diagnostics area. The condition informationitem CON
TION_IDENTIFIER in CAis set to CN.

Case:

qd) If CNis considered to be defined for an SQLSTATE value, then the.condition information item
RETURNED_SQLSTATE in CAis set to the value for which CN is.considered to be defined w
CNS

NOTE 30 — “considered to be defined for” is defined in Subclause™15:3, “<condition declaration>".
is set to <sglstate value>.

string.

The condition information items CLASS_ORIGIN, SUBCLASS ORIGIN, CONSTRAINT_CATA
CONSTRAINT_SCHEMA, CONSTRAINT NAME, CATALOG_NAME, SCHEMA NAME,
TABLE_NAME, COLUMN_NAME, CURSOR_NAME, and MESSAGE_TEXT in CAare setto a
ngth string. The condition informatien-items MESSAGE_LENGTH and MESSAGE_OCTET_LEN
in CA are set to 0 (zero).

he General Rules of Subclause'23.2, “Pushing and popping the diagnostics area stack”, in [ISO907
re applied with PUSH asfOPERATION and the diagnostics area stack as STACK.

ondition handling mode becomes in effect in the SQL-session.

f <set signal infermation> is specified, then let S be the <set signal information>. Otherwise, let S
zero-length string. The following <resignal statement> is effectively executed without further Syn
ule checking:

ESIGNAL SSI

thin

b) If <sglstate value> is specified, then the condition information item RETURNED_SQLSTATE in CA

¢) Otherwise, the condition information item RETURNED_SQLSTATE in CA is set to a zero-length

L OG,

zero-
GTH

5-2],

S be
ax

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.

Format

<resjignal statement> ::=
REBIGNAL [ <signal value> ] [ <set signal information> ]

Syntax Rules
1)
2)

Acaoess Rules

General Rules

1)

2)

3)

4)

140 Persistent Stored Modules (SQL/PSM)

et RS be the <resignal statement>.

f <signal value> is specified, then

Case:

q) If <signal value> immediately contains <condition name>), then:
i) Let CN be the <condition name> contained in.RS

i) The <resignal statement> shall be containgd-within the scope of a <condition name> equi
to CN. Let CNSbe the innermost suchsscope.

) Otherwise, let C be the SQLSTATE value'defined by <sqlstate value> and let CN be a zero-leng
string.

[None.

f condition handling mode is not in effect, then an exception condition is raised: resignal when han
ot active.

he General Rules of Subclause 23.2, “Pushing and popping the diagnostics area stack”, in [ISO907
re apphied with POP as OPERATION and the diagnostics area stack as STACK.

alent

dler

5-2],

et’DA be the first diagnostics area, let SA be the statement area in DA, and let CA be the first condi
area in DA.

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 state
information item MORE in SA is set to "Y' and the last condition area in DA is made vacant.

on

ment

©ISO/IEC 2016 — All rights reserved


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

d)

| SO/IEC 9075-4:2016(E)
18.3 <resignal statement>

Let n be the maximum number of condition areas for diagnostics areas. For i ranging from n-1to 1
(one), copy the contents of the i-th condition area into the i+1-th condition area.

NOTE 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.

The statement information item COMMAND_FUNCTION in SAis set to '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.

Case:

)] If CN is considered to be defined for an SQLSTATE value, then the condition.informatior| item
RETURNED_SQLSTATE in CAis set to the SQLSTATE value for which-CN'is considefed
to be defined within CNS

NOTE 32 — “considered to be defined” is defined in Subclause 15.3, “<condition declaration>".

i) If <sglstate value> is specified, then the condition information itemm*RETURNED_SQLSTATE
in CAis set to <sglstate value>.

iii)  Otherwise, the condition information item RETURNED (SQLSTATE in CAis set to a zgro-
length string.

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

cl)

)

6) Case:

3)

1)

The condition information item in CA identified by the'<condition information item name> is sgt to
the value of the <simple value specification>.

If the <condition information item name> specifies MESSAGE_TEXT, then the condition information
items MESSAGE_LENGTH and MESSAGE_OCTET_LENGTH in CA are set to contain the length
in characters and the length in octets of-the value of the <simple value specification>, respectivgly.

If the condition information item@ RETURNED_SQLSTATE in CA is not the zero-length string, [then:
i) Let She that value,

i) If a handler H is‘the most appropriate handler for S then the General Rules of Subclausq 8.1,
“Handler execution”, are applied with H as MOST APPROPRIATE HANDLER.

iii)  If nohandler is activated and Sidentifies an SQLSTATE value associated with an exception
condition EC, then this is an unhandled exception condition and the <SQL procedure statement>
that resulted in execution of RSis terminated with the exception condition EC.

NOTE 33 — If Sidentifies an SQLSTATE value associated with a completion condition, then this is an
unhandled completion condition and processing continues without altering the flow of control.

Otherwise:

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

i) If a handler H is the most appropriate handler for E, then the General Rules of Subclause 8.1,
“Handler execution”, are applied with H as MOST APPROPRIATE HANDLER.

iii)  If there is no appropriate handler for E, then this is an unhandled exception condition and the
<SQL procedure statement> that resulted in execution of 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>.
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19 Information Schema

This Clause modifies Clause b, - Thior mation schema. -, in TSO/TEC 9075-11.

19.1 MODULE_COLUMN_USAGE view

Function

Identify the columns owned by a given user on which SQL-server modules defingdin this catalog are deperjdent.
Definition

CREA'E VIEW MODULE_COLUMN_USAGE AS
SELECT MCU.MODULE_CATALOG, MCU.MODULE_SCHEMA, (MCU.MODULE_NAME,
MCU.TABLE_CATALOG, MCU.TABLE_SCHEMA, MCU.TABLE_NAME, MCU.COLUMN_NAME
FROM DEFINITION_SCHEMA.MODULE_COLUMN_USAGENAS™ MCU
JOIN
DEFINITION_SCHEMA._SCHEMATA AS S
ON ( ( MCU.TABLE_CATALOG, MCU.TABLEASCHEMA ) =
( S.CATALOG_NAME, S.SCHEMA_NAME ) )
HERE ( S.SCHEMA_OWNER = CURRENTUSER
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 );
GRAN[" SELECT ON TABLE MODULE_COLUMN_USAGE
O PUBLIC WMH'H/GRANT OPTION;

Conformance Rules

1) Without Feature F341, “Usage tables”, conforming SQL language shall not reference INFORMA.-

LN laVaY T =l W .\ MO LL oL LLA AN L LIC A O
TUIN_OSCUTMCEIVIA . VIUDULLE_CULUNIN_UOSAGLE.

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 VIEW MODULE_PRIVILEGES AS
SELECT
GRANTOR, GRANTEE, MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
PRIVILEGE_TYPE, 1S_GRANTABLE
CROM DEFINITION_SCHEMA_MODULE_PRIVILEGES
HERE ( 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 );
GRAN[F SELECT ON TABLE MODULE_PRIVILEGES
TO PUBLIC WITH GRANT OPTAON;

Conformance Rules

1) Without Feature F231, “Privilege tables”, conforming SQL language shall not reference INFORMA
TION_SCHEMA/. MODULE_PRIVILEGES.

2) Without Feature P0O03, “Information Schema views”, conforming SQL language shall not reference
NFORMATION_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
CROM 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 ) )
HERE ( 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_CATALOG.-NAME AS ISCN ):
GRAN[ SELECT ON TABLE MODULE_TABLE_USAGE
TO PUBLIC WITH GRANT OPTION;

Conformance Rules

1) Without Feature F341, “Usage-tables”, conforming SQL language shall not reference INFORMA.-
TION_SCHEMA . MODULE) TABLE_USAGE.

2) Without Feature P0O03,(“Information Schema views”, conforming SQL language shall not reference
NFORMATION_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, SQLPATH, CREATED
CROM DEFINITION_SCHEMA . MODULES
HERE ( MODULE_CATALOG, MODULE SCHEMA, MODULE_NAME ) IN
( SELECT MP_MODULE.CATALOG, MP.MODULE_SCHEMA, MP.MODULE_NAME
FROM DEFINITFON: SCHEMA.MODULE_PRIVILEGES AS MP
WHERE ( MP (GRANTEE IN
¢~ PUBLIC", CURRENT USER )
OR
MP-GRANTEE IN
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
AND
MORULE_CATALOG =
(. SELECT CATALOG_NAME
FROM INFORMATION_SCHEMA_CATALOG_NAME );
GRANT “SELECT ON TABLE MODULES
0 PUBLTC WITH GRANT OPTTON;

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

NEORMATION . _COLICAMA _MNMODLIL CC AMAANNL L 1 ACT ALTECOC
INTTUTNNIVIATTUIN_OCUTTEIVIAWIVUDULLO. WIVDULL AT _ALTLEINLEU.
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19.5 PARAMETERSview

This Subclause modifies Subclause 5.37, “PARAMETERSview”, in | SO/IEC 9075-11.

Function

Identtfy the SQL parameters of SQL-invoked routines defined in this catalog that are accessible to a given user
or role.

Definition

|Repliace the outermost WHERE clause of the VIEW definition with: |

HERE ( ( ( R.MODULE_CATALOG, R.MODULE_SCHEMA, R.MODULE_NAME.)M'S NULL
AND
( SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAWE ) 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 ASMER ) ) ) )
OR
( ( R.MODULE_CATALOG, R.MODULE-SCHEMA, R.MODULE_NAME ) IS NOT NULL
AND
( R.MODULE_CATALOG, R.MOBULE_SCHEMA, R.MODULE_NAME ) IN
( SELECT MP_MODULE_CATALOG, MP.MODULE_SCHEMA, MP.MODULE_NAME
FROM DEFINITION-'SCHEMA.MODULE_PRIVILEGES AS MP
WHERE ( MP_GRANTEE IN
( "RUBLIC", CURRENT USER )
OR
MP~GRANTEE IN
( SELECT ER.ROLE_NAME
FROM ENABLED ROLES AS ER ) ) ) ) )
AND SPECIFICCATALOG
= ( SELEGT\ ¥SCN.CATALOG_NAME
FRO-INFORMAT ION_SCHEMA_CATALOG_NAME AS ISCN ):

Confor mance Rules

INoZadditional Conformance Rules.
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