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s of 1SO or IEC participate in the development of International Standards through t
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tion technology, Subcommittee SC 32, Data management and interchange.
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Introduction
The orggnization of this part of ISO/IEC 9075 is as follows:
1) Clagise 1, “Scope”, specifies the scope of this part of ISO/IEC 9075.
2) Clatise 2, “Normative references”, identifies additional standards that, throligh referencg in this
part of ISO/IEC 9075, constitute provisions of this part of ISO/IEC 9075:
3) Clalise 3, “Definitions, notations, and conventions”, defines the notations and conventiorjs used
in this part of ISO/IEC 9075.
4) Clatise 4, “"Concepts”, presents concepts used in the definitiomnof’'persistent stored modulgs.
5) Clatise 5, “Lexical elements”, defines a number of lexical elements used in the definition of
pergistent stored modules.
6) Clalise 6, “Scalar expressions”, defines a number of'scalar expressions used in the definition of
pergistent stored modules.
7) Clauise 7, “Query expressions”, defines the elements of the language that produce rows pnd
tables of data as used in persistent storedimodules.
8) Clabise 8, “Additional common elements”, defines additional common elements used in the
defipition of persistent stored modules.
9) Clauise 9, “Schema definition and manipulation”, defines the schema definition and manipulation
statements associated with the definition of persistent stored modules.
10) Clauise 10, “Access cantrol”, defines facilities for controlling access to SQL-data.
11) Clauise 11, “SQL-chient modules”, defines the facilities for using persistent stored modulgs.
12) Clapise 12, ."Data manipulation”, defines data manipulation operations associated with pgrsistent
stored medules.
13) Clapse13, “Control statements”, defines the control statements used with persistent stgred
modules.
14) Clause 14, “Dynamic SQL", defines the facilities for executing SQL-statements dynamically in
the context of persistent stored modules.
15) Clause 15, “Embedded SQL", defines the host language embeddings.
16) Clause 16, “Diagnostics management”, defines enhancements to the facilities used with persis-
tent stored modules.
17) Clause 17, “Information Schema”, defines the Information and Definition Schema objects associ-
ated with persistent stored modules.
18) Clause 18, “Definition Schema”, defines base tables on which the viewed tables containing

schema information depend.

Introduct

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

21) Annex A, “SQL Conformance Summary”, is an informative Annex. It summarizes the confor-
mance requirements of the SQL language.

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

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

24) Annex D, “Deprecated features”, is an informative Annex. lt\ists features that the resppnsible
Technical Committee intends will not appear in a future revised version of ISO/IEC 907%.

25) Annex E, “Incompatibilities with ISO/IEC 9075:1992¢ is*an informative Annex. It lists|the
incdmpatibilities between this edition of this part of 'SO/IEC 9075 and ISO/IEC 9075-4:1996.

26) Annex F, “SQL Feature Taxonomy”, is an informative Annex. It identifies features of the SQL
language specified in this part of ISO/IEC 9075 by a numeric identifier and a short desdriptive
name. This taxonomy is used to specify conformance to Core SQL and may be used to develop
othgr profiles involving the SQL languageé:

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

X Persistent Stored Modules (SQL/PSM)
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Information technology — Database languages — SQL —

Part 4.
Persistent Stored Modules (SQL/PSM)

1 Sdg

This pa
languag

modules.

The datlabase language for <externally-invoked procedure>s and <SQL-invoked routine>s in

— The
— The

— The

condlitions that arise during their execution.

— The
— The
— The

It also Includes the definition of the Information Schema tables that contain schema inform

pertain

NOTE 1
Manageinent (ISO/IEC 10032:1993).

ope

't of International Standard ISO/IEC 9075 specifies the syntax and semantics of a d
e for declaring and maintaining persistent database language routines in SQL-serV|

specification of statements to direct the flow of control.
assignment of the result of expressions to variablesiand parameters.

specification of condition handlers that allow SQL-invoked routines to deal with va

specification of statements to signal and-~esignal conditions.
declaration of local cursors.

declaration of local variables.

ng to SQL-server moduléstand SQL-invoked routines.
— The context for this part of ISO/IEC 9075 is described by the Reference Model of Data

htabase
er

Cludes:

rious

ation

Scope 1
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2 Normative references

TS ORI At & I TS TexXT, To lovisions
/IEC 9075. At the time of publication, the editions indicated were vatid.[All
s are subject to revision, and parties to agreements based on this part of ISOHEC P075
are encpuraged to investigate the possibility of applying the most recent editions of the starjdards
indicatqgd below. Members of IEC and 1SO maintain registers of currently valid lnternational

Standaifds.

of this
standa

ISOYIEC 8652:1995, Information technology — Programming languages — Ada.

ISOJIEC 9075-1, Information technology — Database languages — SQL — Part 1: Framework
(SQL/Framework).

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

ISOJIEC 9075-3:1996, Information technology — Database languages — SQL — Part 3: |Call-
Levgl Interface (SQL/CLI).

ISOJIEC 9075-5, Information technology —‘Database languages — SQL — Part 5: Host
Language Bindings (SQL/Bindings).

Normative references 3
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3 Definitions, notations, and conventions

3.1 Definitions

ISO/IEC 9075-4:1999 (E)

3.1.1 |Definitions provided in Part 4

[ Insert tifis paragraph | For the purposes of this part of ISO/IEC 9075, the definitions given in |

9075-1 and ISO/IEC 9075-2 apply.

3.2 INotations

| Insert this paragraph | The syntax notation used in this part of ISO/IEC 9075 is an extended v

of BNF|("Backus Normal Form" or "Backus Naur Form"). Thisversion of BNF is fully descr

Subclayse 6.1, "Notation", of ISO/IEC 9075-1.

3.3 Conventions

[ Insert tHis paragraph | Except as otherwise specified in this part of ISO/IEC 9075, the convent

used in|this part of ISO/IEC 9075 are identical to those described in ISO/IEC 9075-1 and I

9075-2.

3.3.1 [Use of terms

3.3.1.1| Exceptions

| Modified paragraph | The(phrase “an exception condition is raised:”, followed by the name of a

tion, is psed in General Rules and elsewhere to indicate that:

— The|execution)of a statement is unsuccessful.

— The|application of General Rules, other than those of Subclause 10.4, "<routine invocati
ISOJIEEC 9075-2, Subclause 11.2, “<SQL procedure statement>", Subclause 17.1, "<direct

SO/IEC

Ersion
ibed in

ons
O/IEC

condi-

DN>", in

SQL

statement>", in ISO/IEC 9075-5, Subclause 13.1, “<compound statement>", and Subclause 13.2,
“<handler declaration>", may be terminated.

Diagnostic information is to be made available.

Execution of the statement is to have no effect on SQL-data or schemas.

| Insert this paragraph | The phrase “C is re-raised by S” is used in General Rules and elsewhere to

indicate that C, a condition raised by an SQL-statement executed during execution of S, is raised
again by S.

Definitions, notations, and conventi

ons 5
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3.3.1.2 Other terms

©ISO/IEC

[ Insert this paragraph | An SQL-statement S1 may be said to be executed as a direct result of executing
an SQL-statement if S1 is the SQL-statement contained in an <externally-invoked procedure> or
<SQL-invoked routine> that has been executed.

[ Insert tis paragraph TAn SQL-statement S1 may be said to be executed as a direct result of €}

an <SQL control statement> S2 if S2 contains S1.

| Insert th

is paragraph | The phrase “The scope of a <handler declaration> contained in a/an’Y i
excludimg every <SQL schema statement> contained in that Y” means that the scope‘of the <

declaration> does not extend to SQL-statements contained in such an <SQL schema statem
does, hqwever, extend to the <SQL schema statement> itself.

3.3.2

3.3.2.1

Relationships to other parts of ISO/IEC 9075

Clause, Subclause, and Table relationships

Table 1—Clause, Subclause, and Table relationships

ecuting

that Y,
handler
pnt>; it

Clausg, Subclause, or Table in
this pprt of ISO/IEC 9075

Corresponding“Clause,
Subclause, pr Table from an-
other part

Part containing
spondence

orre-

Clausg 1, “Scope”
Clausq 2, “Normative references”

Clausq 3, “Definitions, notations,
and conventions”

Subcldquse 3.1, “Definitions”

Subclduse 3.1.1, “Definitions.pro-
vided |n Part 4”

Subcldquse 3.3, “Conventions”
Subcldquse 3.3.1,.“Yse of terms”
Subclduse 3.83:121, “Exceptions”
Subclquses3:3.1.2, “Other terms”

Clause-1, "Scope"
Clause 2, "Normative references"

Clause 3, "Definitions, notations,
and conventions"

Subclause 3.1, "Definitions"

(none)

Subclause 3.3, "Conventions"
Subclause 3.3.1, "Use of terms"
Subclause 6.2.3.1, "Exceptions”
Subclause 6.2.3.7, "Other terms"

ISO/IEC 9075-2
ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2

(none)

ISO/IEC 9075-2
ISO/IEC 9075-2
ISO/IEC 9075-1
ISO/IEC 9075-1

Subclause 3.3.Z, "Relationships to (none) (none)
other parts of ISO/IEC 9075”
Subclause 3.3.2.1, “Clause, (none) (none)

Subclause, and Table relationships”

Subclause 3.4, “Object identifier for
Database Language SQL"

Clause 4, “Concepts”

Subclause 4.1, “SQL-server mod-
ules”

Subclause 6.3, "Object identifier for
Database Language SQL"

Clause 4, "Concepts"

(none)

6 Persistent Stored Modules (SQL/PSM)

ISO/IEC 9075-1

ISO/IEC 9075-2

(none)
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause,
Subclause, or Table from an-
other part

Part containing corre-
spondence

Subclause 4.2, “SQL-invoked rou-

Subclause 4.23, "SQL-invoked

ISO/IEC 9075-2

tines”
Subclguse 4.3, “SQL-paths”
Subclguse 4.4, “Tables”
Subclquse 4.5, “SQL-schemas”
Subclguse 4.6, “Host parameters”

Subclduse 4.6.1, “Status parame-
ters”

Subclduse 4.7, “Diagnostics area”
Subcldquse 4.8, “Cursors”

Subclduse 4.9, “Condition handling”
Subcldquse 4.10, “SQL-statements”

Subclguse 4.10.1, “SQL-statements
classifled by function”

Subclguse 4.10.2, “Embeddable
SQL-statements”

Subclduse 4.10.3, “Directly exe-
cutablg¢ SQL-statements”

Subclduse 4.10.4, “Iterated SQL-
statenmjents”

Subclguse 4.10.5, “SQL-statements
and trpnsaction states”

Subclguse 4.10.6, “Compound state-
ments

Subclduse 4.1047,y'SQL-statement

atomidity

Subcldusé 4711, “Basic security
model

routines”

Subclause 4.25, "SQL-paths"
Subclause 4.16, "Tables"
Subclause 4.20, "SQL-schemas"
Subclause 4.26, "Host parameters"

Subclause 4.26.1, "Status parame-
ters"

Subclause 4.27, "Diagnostics area™
Subclause 4.29, "Cursors"

(none)

Subclause 4.30, "SQL-statements"

Subclause 4.30.2,)"'SQL-statements
classified by function"

Subclause*4.6.4, "Embeddable SQL-
statements”

Sube¢lause 4.6.6, "Directly exe-
cutable SQL-statements"

(none)

Subclause 4.30.3, "SQL-statements
and transaction states"

(none)

(none)

Subclause 4.31, "Basic security
model"

ISO/IEC 907552
ISO/IEC Q075-2
ISOAEC 9075-2
ISOAEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-2
(none)

ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-5

ISO/IEC 9075-5

(none)

ISO/IEC 9075-2

(none)

(none)

ISO/IEC 9075-2

Subclause 4.11.1, “Privileges”

Clause 5, “Lexical elements”

Subclause 5.1, “<token> and <sepa-
rator>"

Subclause 5.2, “Names and identi-
fiers”

Clause 6, “Scalar expressions”

Subclause 4.31, "Basic security
model"

Clause 5, "Lexical elements"

Subclause 5.2, "<token> and <sepa-
rator>"

Subclause 5.4, "Names and identi-
fiers"

Clause 6, "Scalar expressions"

ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause,
Subclause, or Table from an-
other part

Part containing corre-
spondence

Subclause 6.1, “<value specifica-

Subclause 6.3, "<value specifica-

ISO/IEC 9075-2

tion> @and <target specification>"
Subclduse 6.2, “<identifier chain>"

Subclduse 6.3, “<SQL variable
referemce>"

Clausg 7, “Query expressions”

Subclduse 7.1, “<query specifica-
tion>"

Clausq 8, “Additional common
elements”

Subcldquse 8.1, “<routine invoca-
tion>”"

Subclduse 8.2, “<privileges>"
Subclduse 8.3, “<sqglstate value>"

Clausq 9, “Schema definition and
manipplation”

Subcldquse 9.1, “<schema defini-
tion>"

Subclduse 9.2, “<drop schema state-
ment>{’

Subclgquse 9.3, “<default clause>"

Subclduse 9.4, “<drop column\scope
clausep”

Subclguse 9.5, “<drop.column defini-
tion>"

Subclduse 9.6, “<drop table con-
strain{ definition>"

Subclduse 9.7, “<drop table state-

tion> and <target specification>"
Subclause 6.5, "<identifier chain>"

(none)

Clause 7, "Query expressions”

Subclause 7.11, "<query specifica-
tion>"

Clause 10, "Additional common
elements"

Subclause 10.4, "<routine inyvoca-
tion>"

Subclause 10.5, "<privileges>"
(none)

Clause 11, “Schema definition and
manipulation”

Subclause 11.1, "<schema defini-
tion>"

Subclause 11.2, "<drop schema
statement>"

Subclause 11.5, "<default clause>"

Subclause 11.16, "<drop column
scope clause>"

Subclause 11.17, "<drop column
definition>"

Subclause 11.19, "<drop table con-
straint definition>"

Subclause 11.20, "<drop table state-

ISO/IEC 907552

(none)

ISONEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2
(none)
ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ment>
Subclause 9.8, “<view definition>"

Subclause 9.9, “<drop view state-
ment>"

Subclause 9.10, “<drop domain
statement>"

Subclause 9.11, “<drop character set
statement>"

Subclause 9.12, “<drop collation
statement>"

Imerie-
Subclause 11.21, "<view definition>"

Subclause 11.22, "<drop view state-
ment>"

Subclause 11.29, "<drop domain
statement>"

Subclause 11.31, "<drop character
set statement>"

Subclause 11.33, "<drop collation
statement>"

8 Persistent Stored Modules (SQL/PSM)
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause,
Subclause, or Table from an-
other part

Part containing corre-
spondence

Subclause 9.13, “<drop translation

Subclause 11.35, "<drop translation

ISO/IEC 9075-2

statement>"

Subcldquse 9.14, “<assertion defini-
tion>"

Subclduse 9.15, “<drop assertion
statement>"

Subclduse 9.16, “<trigger defini-
tion>"

Subclquse 9.17, “<drop user-defined
orderipg statement>"

Subclduse 9.18, “<SQL-server mod-
ule definition>"

Subclduse 9.19, “<drop module
statement>"

Subclduse 9.21, “<SQL-invoked
routing>"

Subclquse 9.22, “<drop routine
statenent>"

Clausq 10, “Access control”
Subclduse 10.1, “<grant statement>"

Subcldquse 10.2, “<revoke state-
ment>[’

Clausq 11, “SQL-client moduiles”

Subclduse 11.1, “Calls\to an
<exterpally-invoked-procedure>"

Subclduse 11.2,,“<SQL procedure
statenent>"

Clausq 12"Data manipulation”

statement>"

Subclause 11.36, "<assertion defini-
tion>"

Subclause 11.37, "<drop assertion
statement>"

Subclause 11.38, "<trigger defini-
tion>"

Subclause 11.55, "<drop user-
defined ordering statement>"

(none)

(none)

Subclause 11.49;-"<SQL-invoked
routine>"

Subclause 11.51, “<drop routine
statement>"

Clause 12, "Access control”
Subclause 12.1, "<grant statement>"

Subclause 12.6, "<revoke state-
ment>"

Subclause 13.1, "<SQL-client mod-
ule definition>"

Subclause 13.4, "Calls to an
<externally-invoked procedure>"

Subclause 13.5, "<SQL procedure
statement>"

Clause 14, "Data manipulation"

ISO/IEC 907552

ISO/IEC9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

(none)

(none)

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

Subclause 12.1, “<open statement>"
Subclause 12.2, “<fetch statement>"
Subclause 12.3, “<close statement>"

Subclause 12.4, “<select statement:
single row>"

Subclause 12.5, “<delete statement:
positioned>"

Subclause 12.6, “<update statement:
positioned>"

Subclause 14.2, "<open statement>"
Subclause 14.3, "<fetch statement>"
Subclause 14.4, "<close statement>"

Subclause 14.5, "<select statement:
single row>"

Subclause 14.6, "<delete statement:
positioned>"

Subclause 14.9, "<update statement:
positioned>"

ISO/IEC 9075-2
ISO/IEC 9075-2
ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause,
Subclause, or Table from an-
other part

Part containing corre-
spondence

Subclause 12.7, “<temporary table

Subclause 14.11, "<temporary table

ISO/IEC 9075-2

declargtion>"
Clausg 13, “Control statements”

Subclduse 13.1, “<compound state-
ment>[’

Subclgquse 13.2, “<handler declara-
tion>”"

Subcldquse 13.3, “<condition declara-
tion>"

Subclquse 13.4, “<SQL variable
declargation>"

Subclduse 13.5, “<assignment state-
ment>[’

Subclduse 13.6, “<case statement>"
Subclquse 13.7, “<if statement>"

Subcldquse 13.8, “<iterate state-
ment>[’

Subcldquse 13.9, “<leave statement>"
Subclquse 13.10, “<loop statement>"

Subclquse 13.11, “<while state-
ment>{’

Subclduse 13.12, “<repeat state-
ment>[’

Subcldquse 13.13, “<fox_statement>"
Clausg 14, “Dynamic SQL”

Subclduse 141, "<prepare state-
ment>[’

Clausd_15.""Embedded SQL”

declaration>"
(none)

(none)

(none)

(none)

(none)

(none)

(none)
(none)

(none)

(nore)
(none)

(none)

(none)

(none)
Clause 15, "Dynamic SQL"

Subclause 15.6, "<prepare state-
ment>"

Clause 16, "Embedded SQL"

(none)

(none)

(néne)

(none)

(none)

(none)

(none)
(none)

(none)

(none)
(none)

(none)

(none)

(none)
ISO/IEC 9075-5
ISO/IEC 9075-5

ISO/IEC 9075-5

Subclause 15.1, “<embedded SQL
host program>"

Clause 16, “Diagnostics manage-
ment”

Subclause 16.1, “<get diagnostics
statement>"

Subclause 16.2, “<signal state-
ment>"

Subclause 16.3, “<resignal state-
ment>"

Subclause 16.1, "<embedded SQL
host program>"

Clause 19, "Diagnostics manage-
ment"

Subclause 19.1, "<get diagnostics
statement>"

(none)

(none)
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause,
Subclause, or Table from an-
other part

Part containing corre-
spondence

Clause 17, “Information Schema”

Clause 20, "Information Schema"

ISO/IEC 9075-2

Subclduse 17.1, “MODULE_
COLUMN_USAGE view”

Subclguse 17.2, “MODULE_
PRIVILEGES view”

Subclguse 17.3, “MODULE_TABLE _
USAGE view”

Subcldquse 17.4, “MODULES view”
Clausq 18, “Definition Schema”

Subclduse 18.1, “MODULE_
COLUMN_USAGE base table”

Subclduse 18.2, “MODULE_
PRIVILEGES base table”

Subclduse 18.3, “MODULE_TABLE _
USAGE base table”

Subcldquse 18.4, “MODULES base

19, “Status codes”
use 19.1, “SQLSTATE"
20, “Conformance”

use 20.1, “Claims of confor-

A, “SQL Conformance

ry”

B, “Implementation-defined
ts”

C,.“lmplementation-
ent elements”

(none)

(none)

(none)

(none)
Clause 21, "Definition Schema"

(none)

(none)

(none)

(none)

Clause 22, "Status codes"
Subclause 22.1, "SQLSTATE"
Clause 8, "Conformance"

Subclause 8.1.5, "Claims of confor-
mance"

Appendix A, "SQL Conformance
Summary"

Appendix B, "Implementation-
defined elements"

Appendix C, "Implementation-
dependent elements"

(none)

(none)

(néne)

(none)
ISO/IEC 9075-2

(none)

(none)

(none)

(none)

ISO/IEC 9075-2
ISO/IEC 9075-2
ISO/IEC 9075-1
ISO/IEC 9075-1

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

Annex D, “Deprecated features”

Annex E, “Incompatibilities with
ISO/IEC 9075:1992”

Annex F, “SQL Feature Taxonomy”

Table 1, “Clause, Subclause, and
Table relationships”

Table 2, “<identifier>s for use with
<get diagnostics statement>"

Appendix D, "Deprecated features”

Appendix E, "Incompatibilities with
ISO/IEC 9075:1992 and ISO/IEC
9075-4:1996"

Appendix F, "SQL feature and
package taxonomy"

(none)

Table 25, "<identifier>s for use with
<get diagnostics statement>"

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

(none)

ISO/IEC 9075-2
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Corresponding Clause,

Clause, Subclause, or Table in Subclause, or Table from an- Part containing corre-
this part of ISO/IEC 9075 other part spondence
Table 3, “SQL-statement codes for Table 26, "SQL-statement codes" ISO/IEC 9075-2
use in|the diagnostics area”
Table #1, “SQLSTATE class and Table 27, "SQLSTATE class and ISO/IEC 907552
subclaps values” subclass values"
Table b, “SQL/PSM feature tax- Table 13, "SQL/Bindings feature ISO/IEC79075-5
onomy] for features outside Core taxonomy for features outside Core
sQL” sQL”
3.4 Object identifier for Database Language SQL
The objgect identifier for Database Language SQL is defined,in\JSO/IEC 9075-1 in Subclausg¢ 6.3,
"Object lidentifier for Database Language SQL", with the fellowing additions:
Format
<Part 4 yes> ::=<Part 4 conformance> <Part_ (4 nodul e>
<Part 4 conformance> ::=4 | sqgl psm999.%<l eft paren> 4 <right paren>
<Part 4 nodule> ::= <Part 4 nodul e yes>| <Part 4 nodul e no>
<Part 4 nodule yes> ::=1 | noduleyes <l eft paren> 1 <right paren>
<Part 4 nodule no> ::=0 | .medul eno <l eft paren> 0 <right paren>
Syntax Rules
1) Spetification 6f<Part 4 yes> implies that conformance to ISO/IEC 9075-4 is claimed.
2) Spetificatian of <Part 4 module yes> implies that conformance to Feature P01, “Stored modules”,
is c1aimed.

3) Specification of <Part 4 module no> implies that conformance to Feature P01, “Stored modules”,
is not claimed.
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4.1 9

An SQL
module
stroyed
that corn

An <SQ
Server I
optiona
specifie

The <S
acter se
repertoire used for expressing the names of schema objects used in the <SQL-server modulg
tion>. 1
the schg
module
SQL-std

An SQL
authori
time th
current
the SQL

An SQL
descriptor includes:

The
The
The

bQL-server modules

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

tain them.

L-server module definition> contains an <SQL-server module name>, an optional <
hodule character set specification>, an optional <SQL-server-module schema clause]
| by <temporary table declaration>s, and one or more <SQL-invoked routine>s.

DL-server module name> of an SQL-server module iS,a <schema qualified name>. T

[he <default schema name> specified by the.<SQL-server module schema clause> id
ema name used for implicit qualification of-unqualified names appearing in the <SQl
definition>. The SQL-invoked routines.6f*an SQL-server module are invoked only f
itements.

Lserver
de-
schemas

5QL-

P, an

<SQL-server module path specification>, zero or more declared local temporary tabples

ne char-

t specified by the <SQL-server module character.-Set specification> identifies the chgracter

defini-
entifies
| -server
Ffom

-server module has an SQL-server,'module authorization identifier, which is set to

authorization identifier for privilege determination for the SQL objects, if any, cont
|-server module.

SQL-serversmodule name of the SQL-server module.
descriptar of the character set in which the SQL-server module is represented.

default schema name used for implicit qualification of unqualified names in the SQ

mo

he

ration identifier of the owner of_the schema that contains the SQL-server module aff the
b SQL-server module is created.” The SQL-server module authorization identifier act$ as the

ined in

-server module is_deseribed by an SQL-server module descriptor. An SQL-server mgdule

| -Server

ule

The
The
The
The
The

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

list of schema names contained in the <SQL-server module path specification>.
table descriptor of every local temporary table declared in the SQL-server module.
descriptor of every SQL-invoked routine contained in the SQL-server module.

text of the <SQL-server module definition>.
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4.2 SQL-invoked routines

4.2 SQL-invoked routines

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

| Replac¢ 22nd paragraph | An SQL-invoked routine has a routine SQL-path, which is inheritedt‘rom
its contgining SQL-server module or schema, the current SQL-session, or the containing, SQL-client
module

| Insert ih the 23rd paragraph | — If the SQL-invoked routine is not a schema-level fotitine, the:l: the
<SQL-server module name> of the SQL-server module that includes the SQL¢<invoked routinpe and
the <sclhema name> of the schema that includes the SQL-server module.

4.3 $QL-paths

| Replacq 3rd paragraph | The value specified by CURRENT_PATH-is the value of the SQL-path of the
current[SQL-session. This SQL-path is used to search for thie subject routine of a <routine {nvoca-
tion> whose <routine name> does not contain a <schema‘mame> when the <routine invocatjon> is
containgd in <preparable statement>s that are prepared<in the current SQL-session by either an
<execute immediate statement> or a <prepare statement>, or contained in <direct SQL stat¢ment>s
that arg¢ invoked directly. The definition of SQL-schemas and SQL-server modules specify ah SQL-
path that is used to search for the subject routine of a <routine invocation> whose <routine [name>s
do not gontain a <schema name> when the <foutine invocation> is contained respectively in the
<schemp definition> or the <SQL-server module definition>.

4.4 Tables

| Replac¢ 16th paragraph | A declared local temporary table may be declared in an SQL-client module
or in anl SQL-server module.

| Insert diter 16th paragraph™ J’A declared local temporary table that is declared in an SQL-server] module
is a named table defined by a <temporary table declaration> that is effectively materialized the first
time any <module routine> in the <SQL-server module definition> that contains the <tempprary

table dgclaratiofi> is executed.

| Insert diter, 16th paragraph | A declared local temporary table is accessible only by <module roytine>s
in the 4SQL~server module definition> that contains the <temporary table declaration>. THhe ef-
fective <stherma name> of the <schema quatified mame> of the dectared focal temporary table may
be thought of as the implementation-dependent SQL-session identifier associated with the SQL-
session and the name of the <SQL-server module definition> that contains the <temporary table
declaration>.

4.5 SQL-schemas

| Replace 2nd paragraph | In this part of ISO/IEC 9075, the term “schema” is used only in the sense of
SQL-schema. Each component descriptor is either a domain descriptor, a base table descriptor, a
view descriptor, a constraint descriptor, a privilege descriptor, a character set descriptor, a collation
descriptor, a translation descriptor, a trigger descriptor, a user-defined type descriptor, an SQL-
server module descriptor, or an SQL-invoked routine descriptor. The persistent objects described by
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4.5 SQL-schemas

the descriptors are said to be owned by or to have been created by the <authorization identifier> of
the schema.

4.6 Host parameters

4.6.1 |Status parameters

| Insert tifis paragraph | Exception conditions or completion conditions may be raised durigg the ex-
ecution [of an <SQL procedure statement>. One of the conditions becomes the active-condition
when the <SQL procedure statement> terminates; the active condition is the condijtion retufned in
SQLSTATE. If the active condition is an exception condition, then it is called-the active excgption
conditidgn. If the active condition is a completion condition, then it is called“the active compjetion
conditign.

| Insert tifis paragraph | If the <SQL procedure statement> is a <compound statement>, then the ac-
tive conldition may result from the action of some exception handlex-specified in the <compqund
statemgnt>.

4.7 Diagnostics area

| Insert tlfis paragraph | An implementation shall place information about a completion or exception con-
dition that causes a handler to be activated into the diagnostics area prior to activating the handler.
If other|conditions are raised, then it is implementation-defined whether the implementation places
informdtion about them into the diagnostics;area.

| Insert tlfis paragraph | The diagnostics area‘is emptied during the execution of a <signal staternent>.
Informdtion is added to the diagnostics:area during the execution of a <resignal statement>

4.8 QCursors

[ Insert tifis paragraph | For_évery <declare cursor> in a <compound statement>, a cursor is effegtively
created|each time the <compound statement> is executed, and destroyed when that execut|on
completes.

4.9 Condition handling

C d' H o Pl H 4l +1 pu | £ o i s 2l | P alids H ([a¥aY] Ir\S
on |t| I Tiarianiiyg 15 Ui TTIetriuu Ut TTiaridammily TALCTULIUTT alrtad CUTTTPTTCLIUTNT LUTTUTLIUTTIS TTT O\JL/ M

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

<handler declaration>s specify the handling of exception and completion conditions. <handler
declaration>s can be specified in <compound statement>s. The scope of a <handler declaration>
specified in a <compound statement> is that <compound statement> excluding every <SQL schema
statement> contained in that <compound statement>.

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

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

Concepts 15
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4.9 Condition handling

A condition represents an error or informational state caused by execution of an <SQL proce-
dure statement>. Conditions are raised to provide information in the 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 SQLSTATE value. If a <condition declaration> does not specify an SQLSTATE value, it declares
a user-gefined-exeeption—eondition: i e eeHA—<h e i

<signal|statement>s, and <resignal statement>s.

When the <compound statement> containing a <handler declaration> is executed, ahandlgr is
created [for the conditions associated with that <handler declaration>. A created hahdler is gctivated
when it] is the most appropriate handler for an exception or completion conditiomthat has lheen
raised Ry an SQL-statement. Such a handler is an active handler.

The mopt appropriate handler is determined during execution of an implicit or explicit <regig-
nal staement>. An implicit <resignal statement> is executed when a.<compound statemenjt> or
<handlgr action> completes with a condition other than successful cempletion.

If there|is no most appropriate handler and the condition is an exception condition, then th¢ SQL-
statemgnt raising the exception condition is terminated with that exception condition. This|type of
exceptign condition is called an unhandled exception condition. Unhandled exception conditjons are
examingd at the next visible scope for handling. If an exeeption condition remains unhandldd at the
outermgst <externally-invoked procedure> or <direct SQL statement>, it is seen by the SQU-client.
Even if[the SQL-client resolves the exception condition; execution is not resumed in the SQL-server
where the exception condition was raised.

If there|is no most appropriate handler and the condition is a completion condition, then exegution is
resumedl as specified in Subclause 6.2.3.1,. "Exceptions”, in ISO/IEC 9075-1. This type of completion
conditidn is called an unhandled completion condition.

A handler type specifies CONTINUE, EXIT, or UNDO.
If a harldler type specifies CONTINUE, then, when the handler is activated, it will:

— Exegute the handler action:

— Retlirn control to the-SQL-statement following the executing statement that raised the fondi-
tion[ If the SQL-statement that raised the condition is an <SQL control statement>, thgn “the
follgwing SQL-~statements” do not include the <SQL procedure statement>s contained wifthin the
<SQL contrgl'statement>.
NOTE 2= For example, if the executing statement that raised the condition is an <if statemept>,
control/is-returned to the SQL-statement following the <if statement>.

If a handler type specifies EXIT, then, when the handler is activated, it will:
— Execute the handler action.

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

If a handler type specifies UNDO, then, when the handler is activated, it will:

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

— Execute the handler action.
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4.9 Condition handling

— Return control to the end of the <compound statement> for which the handler was created.

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 13.2, “<handler
declaration>".

If a <handler_action> {‘nmr\lnfnc with-an nym:\lnfinn Qr rnmplpfinn candition other than succe

ssful

complet
mines v

4.10

4.10.1

on, then an implicit <resignal statement> is executed. The <resignal statement>_d
hether there is another <handler declaration> that can resolve the condition.

SQL-statements

SQL-statements classified by function

[ Insert t

is paragraph | The following are additional main classes of SQL-statements:

— SQU

|-control declarations

| Insert tH

is paragraph | The following are additional SQL-schema statements:

P <SC

L-server module definition>

— <alfler module statement>

— <dr

bp module statement>

| Insert tH

is paragraph | The following are additiehal SQL-control statements:

— <cofnpound statement>

— <ca
— <if
— <ite
— <les
— <log

— <wh

e statement>
tatement>

rate statement>
ve statement>
p statement>

ile/statement>

pter-

— <repeat statement>

— <for statement>

— <assignment statement>

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

— <condition declaration>

— <handler declaration>

— <SQL variable declaration>

Concepts 17
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4.10 SQL-statements

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

— <signal statement>

— <resignal statement>

©ISO/IEC

4.10.2

Embeddable SQL-statements

| Insert tH

is paragraph | The following are additional SQL-statements that are embeddable.in ar

bedded
invoked

— All

NOTE 3
when th

4.10.3

SQL host program> and that may be the <SQL procedure statement> in, an‘<exterr
procedure> in an SQL-client module:

SQL-control statements
— SQL-control declarations contained in (for example) <compound statément>s are permitt]

b containing SQL-statement is embedded in an <embedded SQL host program>.

Directly executable SQL-statements

[ Insert t

is paragraph | The following are additional SQL-statements that may be executed dire

— All

4.10.4

S5QL-control statements

Iterated SQL-statements

The follpwing are the iterated SQL-statements:

— <log

— <wh

p statement>

ile statement>

— <repeat statement>

— <for

4.10.5

statement>

SQlL:=statements and transaction states

| Insert t

is_paragraph | The following additional SQL-statement is a transaction-initiating SQLU

<em-
ally-

bd, even

tly:

stateme

s

e <for statement>

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

statement:

e <ite

rate statement>

e <|eave statement>
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| Insert this paragraph | The following additional SQL-statements are possibly transaction-initiating
SQL-statements:

e SQL-control statements other than:

e <for statement>

= Kiterate statement>

e Kleave statement>

[ Insert tifis paragraph | If the initiation of an SQL-transaction occurs in an atomic gxecution context,
and an [SQL-transaction has already been completed in this atomic executiom context, then|an
exceptign condition is raised: invalid transaction initiation.

4.10.6] Compound statements
A comppund statement allows a sequence of SQL-statements to.be considered as a single SQL-

statemgnt. A compound statement also defines a local scope,in“which SQL-variables, condition
handlers, and cursors can be declared. See Subclause 13.4,'<compound statement>".

4.10.7] SQL-statement atomicity

| Augment 1st paragraph | The execution of <compound statement>s that specify ATOMIC is atomic.

4.11 |(Basic security model

4.11.1( Privileges

| Insert tifis paragraph | A privilege-further authorizes a given category of <action> to be perfornjed on a
specifiedl SQL-server module*by a specified <authorization identifier>.

| Insert tHis paragraph | An\execute privilege descriptor may also identify the existence of a privilege on
the SQU-server module identified by the privilege descriptor.

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

[ Insert tHis_paragraph | Individual SQL-invoked routines contained in an SQL-server module ca
be associatedwitt X _U privitege de Fiptors. Onty hema-tevel Toutines and SOL=
modules are associated with EXECUTE privilege descriptors.

NOTE 4 — “schema-level routine” is defined in Subclause 11.49, "<SQL-invoked routine>", in ISO/IEC
9075-2.
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5 Lexical elements

5.1

A

rtoken> and <separator>

Function

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

<non-rgserved word> ::=

'l Al alternatives fromlSQO | EC9075-2
Il Al alternatives fromlSQO | EC9075-5
CONDI TI ON_I DENTI FI ER

<reserVed word> ::=
Il Al alternatives fromlSQ | EC9075-2
'l Al alternatives fromlSQ | EC9075-5

CONDI TI ON

DO

ELSEIF | EXIT

HANDLER

IF | | TERATE

LEAVE | LOOP

REDO | REREAT | RESI GNAL
SI GNAE

UNDO | UNTI L

VARL L E
LA am = —

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

Lexical elements
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5.1 <token> and <separator>

General Rules

No additional General Rules.
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5.2 Names and identifiers

5.2 Names and identifiers

Funct
Specify

ion

names.

Format

<SQL- s9
<SQL v4g

<condi t

Synta

rver nmodul e nane> ::=
<schema qualified name>

riable name> ::=
Ki dentifier>

ion nane> ::=
Ki dentifier>

X Rules

1 |

Py

bplace ISO/IEC 9075-5 SR1) | If the <local or schema qualified name> is contained, withg

inte
mer
<p|’
<un

rvening <schema definition> or <SQL-serv¥er module definition>, in a <preparable s
t> that is prepared in the current SQL-session by an <execute immediate statemen
bpare statement> or in a <direct SQk-statement> that is invoked directly, then the ¢
gualified schema name> for the SQL-session is implicit.

2) [ Ins

ert before SR4)a) | If the <local or*schema qualified name> is contained in an <SQL-se

modg
nan

ule definition> without anintervening <schema definition>, then the <default sche
e> that is specified or implicit in the <SQL-server module definition> is implicit.

Py

3 |

bplace ISO/IEC 9075-5 SR2) | If the <schema qualified name> is contained, without an in

ing

prepared in the current SQL-session by an <execute immediate statement> or a <prepali

mer]
sche

<schema definition> or <SQL-server module definition>, in a <preparable statement;

t> or in a<direct SQL statement> that is invoked directly, then the default <unqus
ma namex-for the SQL-session is implicit.

4) [ Ing

ert béfore SR11)a) | If the <schema qualified name> is contained in an <SQL-server mq

defi

nition> without an intervening <schema definition>, then the <default schema namg

ut an
[ate-

> or a
efault

ver
na

terven-
> that is
e state-
lified

dule
> that

iss

ecified or impiicit i the <SQL-Server modute definition= 15 impiicit.

5) [ Replace SR8) | Case:

If <user-defined type name> UDTN with a <qualified identifier> QI is simply contained in

a)

<user-defined type>, then
Case:
i) If UDTN contains a <schema name> SN, then the schema identified by SN shall

the descriptor of a user-defined type UDT such that the <qualified identifier> of
equivalent to QI. UDT is the user-defined type identified by UDTN.

contain
UDT is
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ii) Otherwise:
1) Case:

A) If UDTN is contained, without an intervening <schema definition> or <SQL-
server module definition>, in a <preparable statement> that is prepared in the
bullCllt SQL'DCDD;UII IUy arl c;\cuutc ;Illlllcul;atc btatcnlcut Ul IU_y [=} | SIS are
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 is contained in an <SQL-server module definition> without in Inter-
vening <schema definition>, then let DP be the SQL-path ofi that <SQL-server
module definition>.

C) If UDTN is contained in a <schema definition> that’is-not contained in fan
<SQL-client module definition>, then let DP be the'SQL-path of that <sghema
definition>.

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

2) Let N be the number of <schema name>s{in DP. Let S;j, 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 S;j, 1 (one) < i < N, such that the <qualified identifier> of
T is equivalent to QI. Thereshall be at least one type in the set of subject types.

4) Case:

a) If the set of subject types contains exactly one user-defined type UDT, then UDT
is the user-defined type identified by UDTN.

b) Otherwise; let UDT be the user-defined type contained in the set of subjgct types
such-that there is no other type UDT2 for which the <schema name> of|the
schema that includes the user-defined type descriptor of UDT2 precedes |in DP
the <schema name> identifying the schema that includes the user-defined type
descriptor of UDT. UDTN identifies UDT.

5) ,*The implicit <schema name> of UDTN is the <schema name> of the schemd that
includes the user-defined type descriptor of UDT.

b) Otherwise,

Case:

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

ii) If UDTN is contained in an <SQL-server module definition> without in intervening
<schema definition>, then the implicit <schema name> of UDTN is the <schema name>
that is specified or implicit in <SQL-server module definition>.
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5.2 Names and identifiers

iii) If UDTN is 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-
chient module defmition>.

Accesk Rules

No qdditional Access Rules.
General Rules
1) [Insgrt this GR | An <SQL-server module name> identifies an SQL-server module.
2) [Insgrt this GR | An <SQL variable name> identifies an SQL variable.

3) [ Insgrt this GR | A <condition name> identifies an exception, condition or a completion condition
and|optionally a corresponding SQLSTATE value.
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6 Scalar expressions

A

6.1

Functlion

Specify jone or more values, host parameters, SQL parameters, dynamic parameters, host v3

or SQL |variables.
Format

<gener gl val ue specification> ::=

<SQ. variabl e reference>

<si npl g val ue specification> ::=

<SQ. vari abl e reference>

<t arget| specification> ::=

<SQ. vari abl e reference>

<sinpl g target specification>x\¥=

<SQ. vari abl e _reference>

Syntax Rules

No @dditional Syntax Rules.

AccessRules

cvalue specification> and <target specification>

' Al alternatives fromlSQ | EC9075-2
'l Al alternatives fromlSQO | EC9075-5

Il Al alternatives fromlSQ | EC9075-2
Il Al alternatives fromlSQ | EC9075-5

' Al alternatives froml SO LEC 9075-2
'l Al alternatives froml SOPEC 9075-5

' Al alternativesi\ffomlSQO |EC9075-2
' Al alternatiyes fromlSQO | EC9075-5

No additional Access Rules.

General Rules

No additional General Rules.

Scalar expressions

ISO/IEC 9075-4:1999 (E)

riables,
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6.2 <identifier chain>

Function

Disambiguate a <period>-separated chain of identifiers.

Format

No addi fi onal Format itens.

Syntax Rules

1)

2)

3)

4)

5)

6)

[ Replace introductory paragraph of SR7) | For at most one j between 1 and"M, PICj is called the

basis of IC, and j is called the basis length of IC. The referent of-the basis is a column ¢ of a
table, an SQL parameter SP, or an SQL variable SV. The basis,basis length, basis scoge and
basis referent of IC are determined as follows:

[ Replace SR7)a) | If N = 1, then IC shall be contained within the scope of one or more exgosed
<table or query name>s or <correlation name>s whosg associated tables include a column whose
<idgntifier> is equivalent to I; or within the scoperof*a <routine name> whose associate¢l <SQL
parameter declaration list> includes an SQL parameter whose <identifier> is equivalent to I,
or within the scope of one or more <beginningZlabel>s whose associated <local declaratign list>
inclpdes an SQL variable whose <identifier=)is equivalent to 1,. Let the phrase possiblg scope
tagd denote those exposed <table name>s;i<correlation name>s, and <routine name>s.

D

[ Indert after SR7)a)i)2) | If the innermast possible qualifier is a <beginning label>, then let BV be
the [SQL variable whose <identifier="is equivalent to 1;. PIC; is the basis of IC, the basis length
is 1|(one), the basis scope is the scope of SP, and the basis referent is SV.

[ Indert before SR7)b)ii) | If 1C.isContained within the scope of a <beginning label> whose aspociated
<lodal declaration list>includes an SQL variable SV whose <identifier> is equivalent to|l4, then
PIC} is a candidate hasis of IC, the scope of PIC; is the scope of SV, and the referent of|PIC; is
SV.

Refflace SR9)_|4fBL < N, then let TIC be the <value expression primary>:
Pl Ca=) <period> | g +1 <period>. . . <period>I|p

The| Syntax Rules of Subclause 6.23, "<value expression>", are applied to TIC, yielding p col-
umn—+eferencean-SQOLparameterreferenceoran-SOb—variable referenceand-{IN—BL}Y <field
reference>s, <method invocation>s, <modified field reference>s, and/or <mutator reference>s.
NOTE 5 — In this transformation, (PICg.) is interpreted as a <value expression primary> of the form
<left paren> <value expression> <right paren>. PICg_ is a <value expression> that is a <value expression
primary> that is an <unsigned value specification> that is either a <column reference> or an <SQL pa-
rameter reference>. The identifiers lg 41, ..., In are parsed using the Syntax Rules of <field reference>
and <method invocation>. Alternatively, on the left-hand side of an <assignment statement>, (PICg.) is
interpreted as “<left paren> <target specification> <right paren>", and the identifiers lg_+1, ..., In are
parsed using the Syntax Rules of <modified field reference> and <mutator reference>.

[ Insert after SR12) | A <basic identifier chain> whose basis referent is an SQL variable is an SQL
variable reference.
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Access Rules

None.

General Rules

1) | Insgrt this GR | If BIC is an SQL variable reference, then BIC references the SQL variablel SV of a
givgn execution of the <compound statement> whose <local declaration list> contains-thp <SQL
varifable declaration> that declares SV.
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6.3 <SQL variable reference>

Function
Reference an SQL variable.

Format

<SQ vgriable reference> ::=
<basic identifier chain>

Syntax Rules

1) An KSQL variable reference> shall be a <basic identifier chain> that’is an SQL variablg refer-
enceg.

Accesp Rules

None.

Genenal Rules

None.

30 Persistent Stored Modules (SQL/PSM)


https://iecnorm.com/api/?name=44bd69f560692267ac2d052f812fcbeb

©ISO/IEC

7 Query expressions
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7.1 <query specification>

Function

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

Format

No addi fi onal Format itens.

Syntax Rules

1) [ Insprt after SR7)f)i) | If IC is contained within the scop€ of a <beginning label> whose asso|
<lodgal declaration list> includes an SQL variable SV whose <identifier> is equivalent to
PIC} is a candidate basis of IC and the scope of*PI¥C4 is the scope of SP.

2) [ Ingert after SR2) in Part 5 | An SQL variable.

Accespk Rules
No additional Access Rules.

General Rules
No additional General-Rules.

Ciated
11, then
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8 Additional common elements

8.1 <routine invocation>

Function
Invoke gn SQL-invoked routine.
Format

No addi fi onal Format itens.

Syntax Rules

1) | Reglace SR5) | An SQL-invoked routine R is an executable routine if and only if R is a popsibly
canglidate routine and

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

Case:

i) If Rl is contained in an <SQL-server module definition> M, then the applicable jpriv-
ileges of the <authorization identifier> that owns the containing schema includg
EXECUTE on M.

i) Otherwise, the_dpplicable privileges of the <authorization identifier> that owns [the
containing schema include EXECUTE on R.

b) therwise,

Case:

i) If Rl is contained in an <SQL-server module definition> M, then the current priyileges
include EXECUTE on M.

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

NOTE 6 — “applicable privileges” and “current privileges” are defined in Subclause 10.5, "<privileges>",
in ISO/IEC 9075-2.

2) [ Insert before SR7)b))1)C)) | If RI is contained in an <SQL-server module definition>, then let DP
be the SQL-path of that <SQL-server module definition>.

3) [ Replace SR7)b))1)C)l) | If RI is contained in a <schema definition> without an intervening <SQL-
server module definition>, then let DP be the SQL-path of that <schema definition>.

4) [ Insert before SR8)h))1)C)l) | 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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5) [ Replace SR8)b))1)C)l) | If RI is contained in a <schema definition> without an intervening <SQL-
server module definition>, then let DP be the SQL-path of that <schema definition>.

6) [ Replace SR8)0))4)B) | If A;j is an <SQL variable name> or the <SQL parameter name> of an SQL
parameter of an SQL-invoked routine, then P; shall be assignable to A;, according to the Syntax
Rules of Subclause 9.2, "Store assignment”, in ISO/IEC 9075-2, with A; and P; as TARGET and
VAYUE, respectively.

Accesp Rules

No additional Access Rules.

Genenal Rules

1) [ Insprt after GR6)C)i) |

NOTE 7 — The identities of declared local temporary tables that are.defined in <SQL-server mgdule>s
are hot removed.

2) [ Replace SR10)b)i) | If TS; is an <SQL variable name> or @<host parameter specification>, then
CPV; is assigned to TS; according to the rules of Subelause 9.1, "Retrieval assignment'}| in
ISOJIEC 9075-2.

3) [ Replace SR10)b)i) | If TS; is an <SQL variable name> or the <SQL parameter name> of ah SQL
parameter of an SQL-invoked routine, then*CPV; is assigned to TS; according to the rujes of
Subglause 9.2, "Store assignment”, in ISOAEC 9075-2.
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8.2 <privileges>

8.2 <privileges>

Function

Specify
Form

<obj ect

Synta
1) [Rei

stat
EXH

Acces

No

Genenal Rules

No

privileges.

At

name> ;.=

I Al alternatives fromlSQO | EC9075-2
'l Al alternatives fromlSQO | EC9075-5
MODULE <nodul e nane>

X Rules

lace SR7) | If the object identified by <object name> of, the <grant statement> or <rey\
ement> is an SQL-invoked routine or an SQL-servel module, then <privileges> shal
FCUTE; otherwise, EXECUTE shall not be specified.

5 Rules

ndditional Access Rules.

hdditional General Rules:

oke
specify
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8.3 <sqlstate value>

Function
Specify an SQLSTATE value.
Format

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

Syntax Rules
1) Let|L be the <character string literal> contained in <sqlstate value>.

2) The|implicit or explicit character set of L shall be the implemeéntation-defined character|set in
whith SQLSTATE parameter values are returned.

3) Let|V be the character string that is the value of
TRI M(BOTH '’ FROML )

4) V shall comprise either:

a) [Five characters of which the first twowhave the form of a standard-defined class valde and
he last three have the form of a standard-defined subclass value.

b) [Five characters of which the fitst two have the form of a standard-defined class valye and
he last three have the form of an implementation-defined subclass value.

¢) [Five characters of which-the first two have the form of an implementation-defined dlass
alue and the last three have the form of either a standard-defined subclass value gr an
mplementation-defined subclass value.

5) V shall not be the.SQLSTATE value for the condition successful completion.

6) ThelSQLSTATE value defined by the <sqlstate value> is V.

Accesk Rules

None.

General Rules

None.
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9 Schema definition and manipulation
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9.1

A

FuncTon

Define
Form

<scheng

Synta

No

Acces

No

rschema definition>

schema.
At

elenent> ::=

Il Al alternatives fromlSQ | EC9075-2
I Al alternatives fromlSQO | EC9075-5
<SQ.-server nodul e definition>

X Rules

hdditional Syntax Rules.

5 Rules

pdditional Access Rules.

Genenal Rules

No

hdditional General Rules.
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9.2 <drop schema statement>

Function

Destroy

a schema.

©ISO/IEC

Form

No addi

Synta
1) [inst

Acces

No

Genernal Rules

At

i onal Format itens.

X Rules

rt this SR | If RESTRICT is specified, then S shall not include any/SQL-server module

5 Rules

pdditional Access Rules.

1) [ Ins

brt before GR8) | For every SQL-server module M contained in S, let MN be the <SQL -

modg

2) [

nani

Casp:

a)

b)

ule name> of M. For every M, the following <drop module statement> is effectively e

PROP MODULE MN CASCADE

lace GR11) | Let R be any SQL-invoked routine whose routine descriptor contains the s
e> of S in the <SQL routine,body>.
If R is included in-an*SQL-server module M, then let MN be the <SQL-server modulsg

pf M. The following <drop module statement> is effectively executed without further
Rule checkings

DROP-MEDULE MN CASCADE

Otherwise, let SN be the <specific name> of R. The following <drop routine stateme
pffectively executed without further Access Rule checking:

v

server
Kecuted:

E'schema

b name>
Access

nt> is

DROP SPECI FI C ROUTI NE SN CASCADE

3) [ Insert after GR11) | Let SSM be any SQL-server module whose module descriptor includes the

<schema name> of S and 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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9.3 <default clause>

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

Format

No addi fi onal Format itens.

Syntax Rules

1) [Refjlace SR1) | The subject data type of a <default clause> is the data type specified in the
desgriptor identified by the containing <column definition>, <domain definition>, <attribute
defipition>, <alter column definition>, or <alter domain statement>, or that defined by [the
<data type> specified in the containing <SQL variable declaration>.

Accesp Rules

No additional Access Rules.

Genenal Rules

None.
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9.4 <drop column scope clause>

Function

Drop th

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

©ISO/IEC

Form

No addi

Synta

At

i onal Format itens.

X Rules

1) [ Ins

prt after SR3)d) | The module descriptor of any SQL-server modules

Acces

Non

5 Rules

e.

Genernal Rules

1) [Re

rout

Casp:

a)

b)

lace GR1) | For every SQL-invoked routine R whose routine descriptor includes a <S
ine body> that contains an impacted dereference operation,

a)

If R is included in an SQL-server. module M, then let MN be the <SQL-server modulsg
pf M. The following <drop module statement> is effectively executed without further
Rule checking:

DROP MODULE MN CASCADE

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

DROP SPEEI FI C ROUTI NE SN CASCADE

2) [lIns

brt after GR4) | Let SSM be any SQL-server module whose module descriptor includes

imp

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

DL

P name>
Access

nt> is

an
The fol-
cking:

Iow1ng <drop module statement> is effectively executed without further Access Rule che

DROP MODULE WN CASCADE
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9.5 <drop column definition>

9.5 <drop column definition>

Function

Destroy

a column.

Form

No addi

Synta
1) [Rei

a)

b)

c)
d)

e)
NO’
ence
cont|
tabl

NO]
the
NO]

Acces

No

At

i onal Format itens.

X Rules
lace SR5) | If RESTRICT is specified, then C shall not be referenced in any of the follg
The <query expression> of any view descriptor.

The <search condition> of any constraint descriptor other than a table constraint de

The <SQL routine body> of any routine descriptor.

Either an explicit trigger column list or-a~triggered action column set of any trigger
tor.

The module descriptor of any SQLsserver module.
[E 8 — A <drop column definition>)that does not specify CASCADE will fail if there are an

hined in an exists predicatex),~ar REFERENCES without a <reference column list> in its <r¢
e and columns>.

[E O — If CASCADE is specified, then any such dependent object will be dropped by the exe
<revoke statement>-specified in the General Rules of this Subclause.

[E 10 — CN maly be contained in an implicit trigger column list of a trigger descriptor.

5 Rules

hdditional Access Rules.

wing:

Scriptor

that contains references to no other column and that/is included in the table descripgor of T.

descrip-

refer-

S to that column resulting from/the use of CORRESPONDING, NATURAL, SELECT * (except where

ferenced

cution of

General Rules

1) Let R be any SQL-invoked routine whose routine descriptor contains the <column
name> of C in the <SQL routine body>.

Case:

a)

If R is included 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 checking:

DROP MODULE MN CASCADE
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©ISO/IEC

b) Otherwise, let SN be the <specific name> of R. The following <drop routine statement> is

effectively executed without further Access Rule checking:

DROP SPECI FI C ROUTI NE SN CASCADE

2) [ Insert after GR4) | Let SSM be any SQL-server module whose module descriptor includes the

<co
<dr

umn name> of C and let MN be the <SQI -server madule name> of SSM_The folloy

/ing

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

PROP MODULE MN CASCADE
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9.6 <drop table constraint definition>

Function

Destroy a constraint on a table.

Form

No addi

Synta

No

Acces

No

At

i onal Format itens.

X Rules

hdditional Syntax Rules.

5 Rules

ndditional Access Rules.

Genenal Rules

1) [Fe

lace GR2) | Let R be any SQL-invoked routine whose routine descriptor contains the

straint name> of TC in the <SQL routine body>.

Cas

a)

b)

h-

If R is included in an SQL-server module M, then let MN be the <SQL-server modulsg
pf M. The following <drop madule statement> is effectively executed without further
Rule checking:

DROP MODULE MN GASCADE

Otherwise, let SN_be the <specific name> of R. The following <drop routine stateme
pffectively executed without further Access Rule checking:

DROP_SPECI FI C ROUTI NE SN CASCADE

Kcon-

b name>
Access

nt> is
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9.7

<drop table statement>

Function

Destroy a table.

Format

No addi

Syntax Rules

©ISO/IEC

i onal Format itens.

1) [ Insgrt after SR6) | If RESTRICT is specified, then T shall not be referénced in the module

tor

Accespk Rules

No

Gene

1) [ Reglace GR5) | Let R be any SQL-invoked routine whose routine descriptor contains the 1
name> of T in the <SQL routine body>.

Casp:

a)

b)

pf any SQL-server module.

hdditional Access Rules.

ral Rules

following <drop module statement> is effectively executed without further Access R
Checking:

DROP MODULE MN GASCADE

Otherwise, let SN-be the <specific name> of R. The following <drop routine stateme
pffectively exécuted without further Access Rule checking:

DROP-SRECI FI C ROUTI NE SN CASCADE

2) [ Insprt after GR5) | Let SSM be any SQL-server module whose module descriptor includes

mo

<taTIe name> of T and let MN be the <SQL-server module name> of SSM. The followin

If R an SQL-server module M, then let MN be the <SQL-server module name> of M.

Hescrip-

table

The
Lle

nt> is

the

DROP MODULE N CASCADE
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9.8 <view definition>

Function

Define a viewed table.

ISO/IEC 9075-4:1999 (E)
9.8 <view definition>

Format

No addi fi onal Format itens.

Syntax Rules

1) [ Insrt after SR2) |

NOTE 11 — <SQL variable name> is also excluded because of the sgoping rules for <SQL varigble

name>.

Accesk Rules

No additional Access Rules.

Genernal Rules

No additional General Rules.
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9.9

<drop view statement>

Function

Destroy a view.

Format

No addi

Syntax Rules

©ISO/IEC

i onal Format itens.

1) [ Insgrt after SR4) | If RESTRICT is specified, then V shall not be referénced in the module

tor

Accespk Rules

No

Gene

1) [ Reglace GR4) | Let R be any SQL-invoked routine whose routine descriptor contains the 1
name> of V in the <SQL routine body>.

Casp:

a)

b)

pf any SQL-server module.

hdditional Access Rules.

ral Rules

If R is included in an SQL-server module M, then let MN be the <SQL-server modulg
pf M. The following <drop. module statement> is effectively executed without further
Rule checking:

DROP MODULE MN GASCADE

Otherwise, let SN-be the <specific name> of R. The following <drop routine stateme
pffectively exécuted without further Access Rule checking:

DROP-SRECI FI C ROUTI NE SN CASCADE

2) [ Insprt after GR4) | Let SSM be any SQL-server module whose module descriptor includes

mo

<taTIe name> of V and let MN be the <SQL-server module name> of SSM. The followin

Hescrip-

table

P name>
Access

nt> is

the

DROP MODULE N CASCADE
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9.10 <drop domain statement>

<drop domain statement>

Function

Destroy

a domain.

Form

No addi

Synta

At

i onal Format itens.

X Rules

1) [Ins

brt after SR2) | If RESTRICT is specified, then D shall not be referénced in the module

tor

Acces

No

pf any SQL-server module.

5 Rules

hdditional Access Rules.

Genernal Rules

1) [Ins

brt after GR1) | Let SSM be any SQL-server~module whose module descriptor includes

<column name> of C and let MN be the <SQL-server module name> of SSM. The follo{

<dr

bp module statement> is effectively @xecuted without further Access Rule checking:

PROP MODULE MN CASCADE

descrip-

the
ving

Schema definition and manipulation 47


https://iecnorm.com/api/?name=44bd69f560692267ac2d052f812fcbeb

ISO/IEC 9075-4:1999 (E)

9.11 <d

9.11

rop character set statement>

<drop character set statement>

Function

Destroy a character set.

©ISO/IEC

Format
No addi fional Format itenmns.
Syntax Rules
1) [ Insgrt after SR4) | C shall not be referenced in the module descriptor ¢f any SQL-server mgdule.
Accesp Rules
No additional Access Rules.

Genernal Rules

1) [

ter

Casp:

a)

b)

lace GR2) | Let R be any SQL-invoked routine‘whose routine descriptor contains the <
bet name> of C in the <SQL routine body>:

a)

If R is included in an SQL-server. module M, then let MN be the <SQL-server modulsg
pf M. The following <drop module statement> is effectively executed without further
Rule checking:

DROP MODULE MN CASCADE

Otherwise, let SN-be'the <specific name> of R. The following <drop routine stateme
pffectively executed without further Access Rule checking:

DROP SPEEI FI C ROUTI NE SN CASCADE

2) [lIns

brt after GR2) | Let SSM be any SQL-server module whose module descriptor includes

<ch
<dr

hracterset name> of C and let MN be the <SQL-server module name> of SSM. The f
bpimodule statement> is effectively executed without further Access Rule checking:

charac-

P name>
Access

nt> is

the
bllowing

DROP MODULE WN CASCADE
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9.12 <drop collation statement>
9.12 <drop collation statement>
Function
Destroy a collating sequence.
Format
No addi fional Format itenmns.
Syntax Rules
No additional Syntax Rules.
Accesp Rules
No additional Access Rules.

Genenal Rules

1) [Fe

nani

Cas

a)

b)

lace GR5) | Let R be any SQL-invoked routine whose routine descriptor contains the <
e> of C in the <SQL routine body> or the <SQL parameter declaration>s.

h-

If R is included in an SQL-server module M with no intervening <schema definition
et MN be the <SQL-servermodule name> of M. The following <drop module staten
pffectively executed without Turther Access Rule checking:

DROP MODULE MN GASCADE

Otherwise, let SN_be the <specific name> of R. The following <drop routine stateme
pffectively executed without further Access Rule checking:

DROP_SPECI FI C ROUTI NE SN CASCADE

2) [Ins

brt after GR5) | Let SSM be any SQL-server module whose module descriptor includes

<co

<draoy

lationname> of C and let MN be the <SQL-server module name> of SSM. The folld

ollation

> then
ent> is

nt> is

the
wing

DROP MODULE MN CASCADE
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9.13

rop translation statement>

<drop translation statement>

Function

Destroy a character translation.

©ISO/IEC

Form

No addi

Synta

No

Acces

No

At

i onal Format itens.

X Rules

hdditional Syntax Rules.

5 Rules

ndditional Access Rules.

Genenal Rules

1) [Fe

tion
Cas

a)

b)

lace GR2) | Let R be any SQL-invoked routirnie whose routine descriptor contains the <
name> of T in the <SQL routine body>.

h-

If R is included in an SQL-server module M with no intervening <schema definition
et MN be the <SQL-servermodule name> of M. The following <drop module staten
pffectively executed without Turther Access Rule checking:

DROP MODULE MN GASCADE

Otherwise, let SN_be the <specific name> of R. The following <drop routine stateme
pffectively executed without further Access Rule checking:

DROP_SPECI FI C ROUTI NE SN CASCADE

transla-

> then
ent> is

nt> is
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9.14 <assertion definition>

Funct

Specify an integrity constraint by means of an assertion and specify the initial default time for

ion

ISO/IEC 9075-4:1999 (E)
9.14 <assertion definition>

checkingtheassertiom:
Format

No addi fi onal Format itens.

Syntax Rules

1) [Ins

brt after SR4) |

NO]
nam

Acces

No

e>.

5 Rules

ndditional Access Rules.

Genenal Rules

No

hdditional General Rules.

[E 12 — <SQL variable name> is also excluded because of the(scoping rules for <SQL varigble

Schema definition and manipulation
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9.15 <drop assertion statement>

Function
Destroy an assertion.

Format

No addi fi onal Format itens.

Syntax Rules

No additional Syntax Rules.

Accesk Rules

No additional Access Rules.

Genenal Rules

1) | Relace GR1) | Let R be any SQL-invoked routine whose routine descriptor contains the gcon-
stralint name> of A in the <SQL routine body>.

Cask:
a) [If Ris included in an SQL-server module M, then let MN be the <SQL-server modul¢ name>

pf M. The following <drop madule statement> is effectively executed without further| Access
Rule checking:

DROP MODULE MN GASCADE

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

DROP_SPECI FI C ROUTI NE SN CASCADE
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9.16 <trigger definition>

Function
Defined triggered SQL-statements.

ISO/IEC 9075-4:1999 (E)
9.16 <trigger definition>

Format

<trigggred SQ. statement> ::=
KSQL procedure statenent>

NOTE 13 — The preceding production defining <triggered SQL statement> complétely supersedes fhe

definition in ISO/IEC 9075-2.
Syntax Rules

1) | Insgrt this SR | If <SQL procedure statement> simply contains a~<compound statement> Q
CSs

shall specify ATOMIC.

Accesk Rules

No additional Access Rules.

Genenal Rules

No additional General Rules.

Schema definition and manipulation
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9.17 <drop user-defined ordering statement>

Function

Destroy a user-defined ordering method.

Format

No addi fi onal Format itens.

Syntax Rules

1) [ Insprt after SR5)d) | The module descriptor of any SQL-server module

Accesk Rules

No additional Access Rules.

General Rules
1) | Reglace GR1) | Let R be any SQL-invoked routine‘that contains P in its <SQL routine body>.

a) |If Ris included in an SQL-server module'M with no intervening <schema definitionp, then
et MN be the <SQL-server module siame> of M. The following <drop module statement> is
pffectively executed without further Access Rule checking:

DROP MODULE MN CASCADE

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

DROP SPECI FI €-ROUTI NE SN CASCADE

2) [ Insprt after GR6) | ket"SSM be any SQL-server module whose module descriptor contains P and
let MN be the<SQL-server module name> of SSM. The following <drop module statemgnt> is
effectively executed without further Access Rule checking:

PRORP MODULE MN CASCADE
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9.18 <SQL-server module definition>

Function

Define an SQL-server module.

Form

<SQL- s9

<SQL- s9

<SQL- sq

<def aul

<SQL- s9

<SQL- s9

Synta

1)

2)

3)

4)

5)

If a
sery
that

The
nan

At

rver nmodul e definition> ::=

CREATE MODULE <SQ.-server nodul e nanme>

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

[ <SQ.-server nmodul e path specification> ]

[ <tenporary table declaration> ]

<SQ.-server nodul e contents>. ..

FND MODULE

rver nodul e character set specification> ::=
NAMES ARE <character set specification>

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

t schema nanme> ::=
Kschema nanme>

rver nmodul e path specification>.8%=
<pat h specification>

rver nodul e contents> ::=
<SQ.-i nvoked routine> <seni col on>

X Rules

N <SQL-server module definition> is contained in a <schema definition> SD and the
er module name> of the <SQL-server module definition> contains a <schema name3
<schema‘mame> shall be equivalent to the specified or implicit <schema name> of 3

schema identified by the explicit or implicit <schema name> of the <SQL-server m
e> shall not include a module descriptor whose <SQL-server module name> is equiy

the

<SQL-
, then
D.

dule
alent to

<SQI -server module name> of the containing <SQI -server module definition>

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

tine

NOTE 14 — “Schema-level routine” is defined in Subclause 11.49, "<SQL-invoked routine>", in 1ISO/IEC
9075-2.

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.

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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9.18 <S

6) The

QL-server module definition>

<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

ung

ualified <routine name>s that are immediately contained in <routine invocation>s that are

contained in the <SQL-server module definition>.

7) If <SQL-server module schema clause> is not specified, then an <SQL-server module schema

cIaLJ‘_t_t'm_r_l't_h—ﬂTt—l_t‘t_t‘h_l_t_lsp containing the <default schema name> that 1s equivalent to the explicit or impjicit

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

8) If<
cha

SQL-server module character set specification> is not specified, then an <SQL-serverl module
racter set specification> containing the <character set specification> that. s-€quivalent to the

<schema character set specification> of the schema identified by the explicit.or implicit $schema

nani

9) The
whi
in a
Acces
1) Ifa
no i

<au
nan

Genenal Rules

1) An

2) Ap
ule

e> of the <SQL-server module name> is implicit.

explicit or implicit <SQL-server module character set specification> is the characten set in
ch the SQL-server module is represented. If the SQL-server module is actually reprg¢sented
different character set, then the effects are implementation-dependent.

5 Rules

N <SQL-server module definition> is contained iman <SQL-client module definitiony with
tervening <schema definition>, then the enabled authorization identifiers shall include the
horization identifier> that owns the schemasidentified by the implicit or explicit <s¢thema
e> of the <SQL-server module name>.

<SQL-server module definition>_defines an SQL-server module.

Fivilege descriptor is created that defines the EXECUTE privilege on the SQL-servelf mod-
to the <authorization identifier> that owns the schema identified by the explicit or implicit

<schhema name> of the <SQL=server module name>. The grantor for the privilege descriptor is

set

fo the special grantorwalue “_SYSTEM”. This privilege is grantable if and only if all of the

priViileges necessary for the <authorization identifier> to successfully execute the <SQL |proce-

dur
the

NO]
<roy

3) An

p statement> contained in the <routine body> of every <SQL-invoked routine> contajned in
<SQL-server-module definition> are grantable.

'E 15 — /The necessary privileges include the EXECUTE privilege on every subject routine ¢f every
tine invocation> contained in the <SQL procedure statement>.

56 Pe

5QL-Server module descriptor is created that describes the SQL-server module being(defined.

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

The descriptor of the character set specified by the <SQL-server module character set
specification>.

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

The SQL-server module authorization identifier that corresponds to the authorization iden-
tifier that owns the schema identified by the explicit or implicit <schema name> of the
<SQL-server module name>.

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

The descriptor of every local temporary table declared in the SQL-server module.
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g) The descriptor of every SQL-invoked routine contained in the SQL-server module.

h) The text of the <SQL-server module definition>.
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9.19 <drop module statement>

Function
Destroy an SQL-server module.

Format

<drop rnodul e statenent> ::=
PDROP MODULE <SQL-server nodul e nane> <drop behavi or>

Syntax Rules

1) Let|MN be the <SQL-server module name> and let M be the SQLserver module 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 gn
SQLU-invoked routine that is included in the subject*toutines of a <routine invocation> that
is cgntained in any of the following:

a) [The <SQL routine body> of any routinesdescriptor not included in the module descriptor of
M.

b) [The <query expression> of any view descriptor.
¢) [The <search condition> of any constraint descriptor or assertion descriptor.
d) |Any trigger descriptor.
e) [The module descriptar of any SQL-server module other than M.
Accesp Rules

1) Thelenabled authorization identifiers shall include the <authorization identifier> that oyns the
scheéma identified by the <schema name> of M.

Genel[al Rules

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

REVOKE EXECUTE ON MODULE MN FROM A CASCADE

2) The descriptor of M is destroyed.
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9.20 <drop data type statement>

Function
Destroy a user-defined type.

Format

No addi fi onal Format itens.

Syntax Rules

1) [ Insprt after SR4)f)v) | The module descriptor of any SQL-server modulé:

2) | Indert after SR4)h)i)4) | The module descriptor of any SQL-server-module.

3) [ Indert after SR4)h)iv)4) | The module descriptor of any SQL-serrer module.

Accesp Rules

No additional Access Rules.

Genenal Rules

No additional General Rules.
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9.21<S

9.21

QL-invoked routine>

<SQL-invoked routine>

Function

Define an SQL-invoked routine.

©ISO/IEC

Form

<SQL-in

<nmodul §

<nodul €

<nmodul §

Synta
1) [Rej

a)

b)

At

voked routine> ::=
' Al alternatives fromlSQ | EC9075-2
Il Al alternatives fromlSQO | EC9075-5
<nmodul e routi ne>

routine> ::=
<rmodul e procedure>
<nodul e function>

procedure> :: =
[ DECLARE ] <SQL-invoked procedure>

function> :: =
[ DECLARE ] <SQL-invoked function>

X Rules

lace SR5)h) | Case:

If an <SQL-invoked routine> is(contained in an <SQL-server module definition>, an

clause> of the <SQL-server-module definition> is implicit.

If an <SQL-invoked «outine> is not contained in an <SQL-server module definition>
<language clause>-is'not specified, then LANGUAGE SQL is implicit.

2) [Re

lace SR5)m) | If. <SQL-invoked routine> is contained in a <schema definition> withou

inte
SN
defi

rvening <SQL-server module definition> and RN contains a <schema name> SN, th
shall be(eguivalent to the specified or implicit <schema name> of the containing <sq
nition==Let S be the SQL-schema identified by SN.

3) [Ins

i <lan-

guage clause> is not specifieds-then a <language clause> that is equivalent to the <language

and

[ an
en
hema

pri after SR5)m) | If <SQL-invoked routine> is contained in an <SQL-server module def|nition>

and 1T RN contains a <schema name> SN, then SN shall be equivalent to the specified <schema
name> of the containing <SQL-server module definition>. Let S be the SQL-schema identified
by SN.

Access Rules

No additional Access Rules.

60 Persistent Stored Modules (SQL/PSM)


https://iecnorm.com/api/?name=44bd69f560692267ac2d052f812fcbeb

©ISO/IEC ISO/IEC 9075-4:1999 (E)
9.21 <SQL-invoked routine>

General Rules

1) | Insert after GR3)x) | 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.
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9.22 <drop routine statement>

9.22 <drop routine statement>

Function
Destroy an SQL-invoked routine.

Format

No addi fi onal Format itens.

Syntax Rules

1) [ Insert after SR4)b)iv) | The module descriptor of any SQL-server module,

2) | Insert after SR5)a)iv) | The module descriptor of any SQL-server medule.

Accesk Rules

No additional Access Rules.

Genenal Rules

No additional General Rules.
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9.23 <drop user-defined cast statement>

Function
Destroy a user-defined cast.

Format

No addi fi onal Format itens.

Syntax Rules

1) [ Insprt after SR7)d) | The module descriptor of any SQL-server module

Accesk Rules

No additional Access Rules.

Genernal Rules

No additional General Rules.

Schema definition and manipulation 63


https://iecnorm.com/api/?name=44bd69f560692267ac2d052f812fcbeb

ISO/IEC 9075-4:1999 (E) ©ISO/IEC

64 Persistent Stored Modules (SQL/PSM)


https://iecnorm.com/api/?name=44bd69f560692267ac2d052f812fcbeb

©ISO/IEC ISO/IEC 9075-4:1999 (E)

10 Access control

10.1 |<grant statement>

Function
Define
Format

rivileges.

No addi fi onal Format itens.

Syntax Rules

No fdditional Syntax Rules.

Accesp Rules

No additional Access Rules.

Genenal Rules

1) [Insgrt this GR | For every involved,grantee G and for every SQL-server module M1 owned |by G, if
the pplicable privileges of G contain all of the privileges necessary to successfully execute every
<SQL procedure statement> contained in the <routine body> of every SQL-invoked routine
contained in M1 WITHYGRANT OPTION, then for every privilege descriptor with a <priyvileges>
EXECUTE, a <grantor> of “_SYSTEM", <object> of M1, and <grantee> G that is not grgntable,
the [following <grant’statement> is executed with a current user identifier of *_SYSTEM” and
without furthen Access Rule checking:

(CRANT_EXECUTE ON ML TO G W TH GRANT OPTI ON.

NOTE 16 &= The privileges necessary include the EXECUTE privilege on every subject routine ¢f every
<roytin€ invocation> contained in those <SQL procedure statement>s.
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10.2 <revoke statement>

©ISO/IEC

" more

Dr more
it is

I more

10.2 <revoke statement>

Function

Destroy privileges.

Format

No addi fional Format itenmns.

Syntax Rules

1) [ Insrt after SR20)d) | EXECUTE privilege on every SQL-server modulé/that includes one 0
SQLU-invoked routines that are among the subject routines of a <routine invocation> that is
gengrally contained in the <query expression> of V.

2) [ Insprt after SR22)c) | EXECUTE privilege on every SQL-server'modules that includes one
SQLU-invoked routines that are among the subject routings of a <routine invocation> th
gengrally contained in any <search condition> of TC«

3) [ Insprt after SR23)c) | EXECUTE privilege on every-SQL-server module that includes one o
SQLU-invoked routines that are among the subject routines of a <routine invocation> that is

gen

brally contained in any <search condition>'of AX.

4) [ Ing

ert after SR25)c) | EXECUTE privilege@n every SQL-server module that includes one o

SQU

gen

brally contained in any <search. eondition> of DC.

5) [ Ing

ert after SR35)a) | EXECUTErivilege on every SQL-server module that includes one o

SQU

cont

6) [ Ins¢
in §
longd

a)

ained in the <routine body> of RD.

rt this SR | Let SSMbe any SQL-server module descriptor of an SQL-server module in
1. SSM is said-to be abandoned if the revoke destruction action would result in Al
er having<of-the following:

EXECUTE privilege on every schema-level routine that is among the subject routing
<routine invocation> that is contained in the <routine body> of any SQL-invoked ro
neldded in SSM.

I more

-invoked routines that are among-the subject routines of a <routine invocation> that is

Ir more

-invoked routines that are among the subject routines of a <routine invocation> that is

cluded
no

s of a
Ltine

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

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

¢) SELECT privileges on every <table reference> contained in a <query expression> simply
contained in a <cursor specification> or an <insert statement> contained in the <routine

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

d) SELECT privileges on every <table reference> contained in a <table expression> or <select
list> immediately contained in a <select statement: single row> contained in the <routine
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body> of any SQL-invoked routine included in SSM.
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9)

h)

)

k)

m)

n)

10.2 <revoke statement>

SELECT privileges on every <table reference> and <column reference> contained in a
<search condition> contained in a <delete statement: positioned> or an <update statement:
searched> contained in the <routine body> of any SQL-invoked routine included in SSM.

SELECT privileges on every <table reference> and <column reference> contained in a
<value expression> simply contained in a <row value constructor> immediately contained in

A <Set clause> contained In the <SQL routine body> of any SQL-1nvoKed routine incjuded in
SSM.

INSERT privileges on every column

Case:

i) Named in the <insert column list> of an <insert statement> contained in the <rputine
body> of any SQL-invoked routine included in SSM.

i) Of the table identified by the <table name> immediatelycontained in an <inser{ state-
ment> that does not contain an <insert column list> and that is contained in thg¢ <SQL
routine body> of any SQL-invoked routine included in SSM.

JUPDATE privileges on every column whose name is‘contained in an <object columnp con-
tained in either an <update statement: positioneéd>or an <update statement: searched>
contained in the <SQL routine body> of any SQL-invoked routine included in SSM.

DELETE privileges on every table whose fiame is contained in a <table name> immediately
contained in either a <delete statement:i positioned> or a <delete statement: searched>
contained in the <SQL routine body>0f any SQL-invoked routine included in SSM.

lUSAGE privilege on every domain, every user-defined type, every collation, every chlaracter
Set, and every translation whose name is contained in the <routine body> of any SQL-
nvoked routine included inCSSM.

The table/method privilege on every table T1 and every method M such that there |s a

<method reference> MR contained in the <SQL routine body> of any SQL-invoked rputine
ncluded in SSM(such that T1 is in the scope of the <value expression primary> of MR and
M is the subject.routine of MR.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the s¢oped
table of.any <reference resolution> that is contained in any <query expression> contpined in
the <SQL routine body> of RD.

SELECT pri\/ilpgn WITH HIERARCHY QOPTION on at least one qupnrfnhln of the Q‘oped
table of any <reference resolution> that is contained in any <table expression> or <select
list> immediately contained in a <select statement: single row> contained in the <SQL
routine body> of RD.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped
table of any <reference resolution> that is contained in any <search condition> contained in
a <delete statement: searched> or an <update statement: searched> contained in the <SQL
routine body> of RD.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped
table of any <reference resolution> that is contained in any <value expression> simply
contained in a <row value expression> immediately contained in a <set clause> contained in
the <SQL routine body> of RD.
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10.2 <revoke statement>

Access Rules

No additional Access Rules.

General Rules

1) [ Insprt after GR17) | For every abandoned SQL-server module descriptor MD, let M be the)|[SQL-
seryer module whose descriptor is MD. Let MN be the <SQL-server module name>)¢f M. The
follgwing <drop module statement> is effectively executed without further Access Rule ¢heck-
ing:

DROP MODULE MN CASCADE
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11 SQL-client modules

11.1 |Calls to an <externally-invoked procedure>

Function
Define the call to an <externally-invoked procedure> by an SQL-agent.

Syntax Rules

1) [ Insprtinto SR2)e) |

CASE_NOT_FOUND_FOR_CASE_STATEMENT_NO_SUBCLASS:
constant SQ.STATE_TYPE :="20000";

DATA_EXCEPTI ON_NULL_VALUE_| N_FI ELD REFERENCE:
constant SQLSTATE_TYPE :="22006",

| NVALI D_SQLSTATE_VALUE_NO_SUBCLASS:

RESI GNAL_VWHEN_HANDLER_NOT_ACTI VE_NO) SUBCLASS:
constant SQLSTATE TYPE <’ 0KO000";

WARNI NG_RESI GNAL_ STATEMENT_W TKANO_ACTI VE_EXCEPTI ON\:

UNHANDLED USER DEFI NED EXCEPTRON_NO SUBCLASS:
constant SQLSTATE_TY¥PE : ="45000";

Accesk Rules

No additional Access Rules.

Genernal Rules

No additional General Rules.
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11.2 <SQL procedure statement>

11.2 <SQL procedure statement>

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

Format

<SQL sdhenm definition statenment> ::=

'l Al alternatives froml SO | EC9075-2
'l Al alternatives fromlSQ | EC9075-5
<SQ.-server nodul e definition>

<SQ sdhenma nani pul ati on statenent> ::=

' Al alternatives fromlSQ | EC9075-2
'l Al alternatives fromlSQ |EC9075-5
<drop nodul e statenent>

<SQL cqntrol statenent> ::=

'l Al alternatives fromlSQ | EC9075-2
I Al alternatives fromlSQO | EC9075-5
<assi gnment st at enent >

<conmpound st at ement >

<case st at enent >

<if statenent>

<iterate statenent>

<l eave st atenment >

<l oop statenent>

<whi | e st atenment >

<repeat statenent>

<for statenent>

<SQ dilagnostics statement>(: =

'l Al alternatives froml SO | EC 9075-2
' Al'l alternatives fromlSQ |EC9075-5
<si gnal statenment>

<resignal statement>

Syntax Rules

1) | Replage, SR 1) | An <SQL connection statement> shall not be generally contained in an gSQL
confrol Statement>, an <SQL -invoked routine>, or an <SQL -server module definition>.

2) | Insert after SR 3)d) | S is a <compound statement> and S contains an <SQL variable declaration>
that specifies a <default option> that contains a <datetime value function>, CURRENT_USER,
CURRENT_ROLE, SESSION_USER, or SYSTEM_USER.

3) [ Insert after SR 3)d) | S is a <compound statement> and S contains 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, or SYSTEM_USER.

Access Rules

No additional Access Rules.
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11.2 <SQL procedure statement>

General Rules

No additional General Rules.

Conformance Rules

1) Without Feature P01, “Stored modules”, an <SQL procedure statement> shall not be an|<SQL
seryer module definition> or a <drop module statement>.
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12 Data manipulation

12.1 |<open statement>

Function
Open ajcursor.
Format

No addi fi onal Format itens.

Syntax Rules

1) | Reflace SR1) | Let CN be the <cursor name> in the <open statement>. CN shall be contained
within the scope of one or more <cursor name>s that are equivalent to CN. If there is fnore
tham one such <cursor name>, then the one with the innermost scope is specified. Let CR be the
curgor specified by CN.

Accesk Rules

No additional Access Rules.

Genernal Rules

No additional General~Rules.
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12.2 <fetch statement>

Function

Position a cursor on a specified row of a table and retrieve values from that row.

SO/IEC

Format

No addi fi onal Format itens.

Syntax Rules

1) | Reglace SR3) | Let CN be the <cursor name> in the <fetch statement>,"CN shall be contgined
within the scope of one or more <cursor name>s that are equivalent to CN. If there is rhore

tham one such <cursor name>, then the one with the innermost-scope is specified. Let C

R be the

curgor specified by CN. Let T be the table defined by the <cursor specification> of CR. et DC

be the <declare cursor> denoted by CN.

2) | Replace SR6)a)i) | If TS is an <SQL variable reference>“or the <SQL parameter name> o

f an

SQU parameter of an SQL-invoked routine, then the*Syntax Rules of Subclause 9.2, "Store
assignment”, in ISO/IEC 9072-2, apply to TS ahd the row type of table T as TARGET and

VALUE, respectively.

3) | Replace SRé)b)i) | For each <target specification> TS1 that is an <SQL variable referencg¢> or
the <KSQL parameter name> of an SQL.\parameter of an SQL-invoked routine, the Syntaix Rules
of Subclause 9.2, "Store assignment®, in ISO/IEC 9072-2, apply to TS1 and the corresponding

column of table T as TARGET and\WALUE, respectively.

Accespk Rules

No additional Access/Rules.

Genenal Rules

1) [ Replace GR7)a)i) If TS is an <SQL variable reference> or the <SQL parameter name> of| an
SQLU parameter of an SQL-invoked routine, then the General Rules of Subclause 9.2, "Store

ass;anent", in ISO/IEC 9072-2, apply to TS and the current row as TARGET and VALJUE,

respectively

2) [ Replace GR7)b)i) JIf EMPHASIS>(TV) is an <SQL variable reference> or the <SQL parameter
name> of an SQL parameter of an SQL-invoked routine, then the General Rules of Subclause
9.2, "Store assignment”, in ISO/IEC 9072-2, apply to TS and SV as TARGET and VALUE,

respectively.
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12.3 <close statement>

Function

Close a cursor.

Format

No addi fi onal Format itens.

Syntax Rules

1) [Reqlace SR1) | Let CN be the <cursor name> in the <close statement>,"CN shall be contgined
within the scope of one or more <cursor name>s that are equivalent to CN. If there is rhore
tham one such <cursor name>, then the one with the innermost-scope is specified. Let CR be the
curgor specified by CN.

Accesp Rules

No additional Access Rules.

Genenal Rules

No additional General Rules.

Data manipulation 75


https://iecnorm.com/api/?name=44bd69f560692267ac2d052f812fcbeb

ISO/IEC 9075-4:1999 (E)

12.4 <select statement: single row>

©ISO/IEC

12.4 <select statement: single row>

Function

Retrieve values from a specified row of a table.

Format

No addi fional Format itenmns.

Syntax Rules

1) [ Insprt after SR4) | For each <target specification> TS that is an <SQL<{variable name>, the
Rulgs of Subclause 9.2, "Store assignment”, in ISO/IEC 9075-2, apply to TS and the corr
ing plement of the <select list>, as TARGET and VALUE, respectively.

Accesp Rules
No additional Access Rules.

Genenal Rules

1) [Ins

brt after GR5) | For each <target specification> TS that is an <SQL variable name>, the

spomding value in the row of Q is assigned to TS according to the General Rules of Sub

9.2,
mer|

"Store assignment”, in ISO/IEC 9075-2, as VALUE and TARGET, respectively. The
t of values to targets in the <sgelect target list> is in an implementation-dependent

Syntax
espond-

corre-
Clause
assign-
brder.
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12.5 <delete statement: positioned>

Function

Delete a row of a table.

Format

No addi fi onal Format itens.

Syntax Rules

1) [Refjlace SR1) | Let CN be the <cursor name> in the <delete statemerit: positioned>. CN ghall be
confained within the scope of one or more <cursor name>s that arg equivalent to CN. If|there is
morke than one such <cursor name>, then the one with the innérmost scope is specified. |Let CR
be the cursor specified by CN.

Accesp Rules

No additional Access Rules.

Genenal Rules

No additional General Rules.
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12.6 <update statement: positioned>

Function
Update a row of a table.

Format

No addi fi onal Format itens.

Syntax Rules
1) | Reglace SR1) | Let CN be the <cursor name> in the <update statemegnt:“positioned>. CN [shall be
confained within the scope of one or more <cursor name>s that arg equivalent to CN. If|there is
more than one such <cursor name>, then the one with the innérmost scope is specified. |Let CR
be the cursor specified by CN.

Accesp Rules

No additional Access Rules.

Genenal Rules

No additional General Rules.
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12.7 <temporary table declaration>

<temporary table declaration>

Function

[ Replace 1st paragraph | Declare a declared local temporary table that will be effectively materialized

the firs
contain
tion> is

the <tefnporary table declaration> is executed. The scope of the declared local temporary tg

all the
routines
Form

No addi

Synta
1) [Rei

a)

b)

Acces

No

Genenal Rules

D [Fe

a)

time—thatany <extermatty-imvokedprocedure>—the<SQt=ctrerntmodutedefimtior
5, without an intervening <SQL-server module definition>, the <temporary table-deq
executed or <SQL-invoked routine> in the <SQL-server module definition> that) cor]

cexternally-invoked procedure>s of that <SQL-client module definition> or<SQL-in
bs of that <SQL-server module definition> executed within the same SQL-session.

At

i onal Format itens.

X Rules

lace SR2) | Case:

If a <temporary table declaration> is contaifned in an <SQL-client module definition
put an intervening <SQL-server module definition>, then TN shall not be equivalent
<table name> of any other <temporary ‘table declaration> contained without an inte
<SQL-server module definition> in the'<SQL-client module definition>.

Otherwise, TN shall not be equivalent to the <table name> of any other <temporanry
declaration> contained in the <SQL-server module definition>.

5 Rules

pdditional Access/Rules.

lace GR1)_| Case:

If <termporary table declaration> is contained in an <SQL-client module definition>

> that
lara-
tains
ble is
oked

> with-
to the
rvening

table

with-

putvan intervening <SQL-server module definition>, then let U be the implementation-

dependent <schema name> that is effectively derived from the implementation-depe
SQL-session identifier associated with the SQL-session and an implementation-depe

ndent
ndent

name associated with the SQL-client module that contains the <temporary table declara-

tion>.

b) Otherwise, let U be the implementation-dependent <schema name> that is effectively
derived from the implementation-dependent SQL-session identifier associated with the SQL-
session and the name associated of the <SQL-server module definition> that contains the

<temporary table declaration>.

2) | Replace GR3) | Case:

If <temporary table declaration> is contained in an <SQL-client module definition> without
an intervening <SQL-server module definition>, then the definition of T within the <SQL-
client module definition> is effectively equivalent to the definition of a persistent base table

a)

Data manipulation 79


https://iecnorm.com/api/?name=44bd69f560692267ac2d052f812fcbeb

ISO/IEC 9075-4:1999 (E) ©ISO/IEC
12.7 <temporary table declaration>

U.T. Within the SQL-client module, any reference to MODULE.T that is not contained in an
<SQL schema statement> 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 MODULE.T is equivalent to a reference to U.T.
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13 Control statements

13.1 |<compound statement>

Function
Specify |a statement that groups other statements together.
Format

<conpoynd statenment> ::=

| <begi nning | abel > <col on> ]

BEG N[ [ NOT ] ATOM C ]

[ <local declaration list>]

| <local cursor declaration list>]
[ <local handler declaration list> ]
[ <SQL statenent |ist>]
FND [ <endi ng | abel > ]

<begi nri ng | abel > :: = <statenent | abel >

<endi ng | abel > ::= <statenent | abel >

<staterent |abel> ::= <identifier>

<l ocal |declaration list> ::= <term nated | ocal declaration>...
<termnated | ocal declaration> ::= <local declaration> <sem col on>

<l ocal |declaration> ::=
<SQ. vari abl e decl arati on>
<condi tion detlaration>

<l ocal |cursor déclaration list> ::=
<t er mi natled | ocal cursor declaration>. ..

<t erm rlated-4 ocal cursor declaration> ::=
<deel are cursor> <sem col on>

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

<term nated | ocal handl er declaration> ::=
<handl er decl arati on> <seni col on>

<SQ. statenment list> ::= <termnated SQ. statenment>...

<termi nated SQ. statement> ::=
<SQ. procedure statenent> <senicol on>

Control statements
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Syntax Rules

1)

2)

3)

4)

5)
6)

7

8)

9)

10)

11)

12)

13)

14)

15)

Let CS be the <compound statement>.

If CS is contained in another <SQL control statement> and CS does not specify a <beginning
label>, then an implementation-dependent <beginning label> that is not equivalent to any other
<StE o b p iy i p P p T q aY a8 Ya) ¥ p|iCIt

If ap <ending label> is specified, then CS shall specify a <beginning label> that is€guivplent to

that <ending label>.

The| scope of the <beginning label> is CS excluding every <SQL schema statéement> contained
in dS and every <local handler declaration list> contained in CS. <beginning label> shall not be
equ|valent to any other <beginning label>s contained in CS excluding-every <SQL schenpa state-
merjt> that is contained in CS without an intervening <SQL schema statement> or <ha
decllaration>.

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

If S specifies ATOMIC, then the <SQL statement list¥ shall not contain either a <compmit
statement> or a <rollback statement> that does not specify a <savepoint clause>.

Let[VN be an <SQL variable name> contained in-a'<local declaration list>. The declaref local
nanpe of the variable identified by VN is VN.

Let|CN be the <condition name> immediately contained in a <condition declaration> coptained
in g <local declaration list>. The declargd:local name of the <condition declaration> is gN.

Let|CN be the <cursor name> immediately contained in a <declare cursor> DC containdd in a
<lodal cursor declaration list>. The“declared local name of the cursor declared by DC is CN.

No two variables declared ih & <local declaration list> shall have equivalent declared Iqcal
nanjpes.

No fwo <condition declaration>s contained in a <local declaration list> shall have equivialent
declared local names:

No fwo cursorsdeclared in a <local cursor declaration list> shall have equivalent declargd local
nanjpes.

Thel| scope’ of an <SQL variable name> of an <SQL variable declaration> simply containgd in a
<lodalideclaration> Qimlnly contained in CS is the <local cursor declaration list> of CS_the <local
handler declaration list> LHDL of CS excluding every <SQL schema statement> contained in
LHDL, and the <SQL statement list> SSL of CS excluding every <SQL schema statement>
contained in SSL.

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

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

17)

Acces

Genernal Rules

1)
2)

3)

4)

5)

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

Non

If C

The
cury

impjlementation-dependent order.

Let
that

ranging from 1 (one) to N:

a)

b)

c)

5 Rules

e.

S specifies ATOMIC, then an atomic execution context is active during the execution

or declaration list>, and the <local handler declaration list> of CS are created in

N be the number of <SQL procedure statement>s{Contained in the <SQL statement
is immediately contained in CS without an intervening <SQL control statement>.

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

The General Rules of Subclause 13.5;%'<SQL procedure statement>", are evaluated \
ps the executing statement.

If the execution of S; terminates with exception conditions or completion conditions
than successful completion,then:

i) The following <resignal statement> is effectively executed without further Synta
checking:

RESI GNAL
i) If thereyare unhandled exception conditions or completion conditions other than

ful completion at the completion of the execution of a handler (if any), then the e
of<€S is terminated immediately.

SQL variables, cursors, and handlers specified in the <local declaration list>, <I0(ji

of CS.

N

list>

For i

vith S;

other

X Rule

5UICCESS-
ecution

S, the

T) For every open cursor CR that is declared in the <local declaration list> of C

Tollowing SQL-statement Is effectively executed:

CLCSE CR

2) The SQL variables, cursors, and handlers specified in the <local declaration

list>,

the <local cursor declaration list>, and the <local handler declaration list> of CS are

destroyed.

For every open cursor CR that is declared in the <local cursor declaration list> of CS, the
following SQL-statement is effectively executed:

CLCSE CR

The SQL variables, cursors, and handlers specified in <local declaration list>, the <local cursor

decl

aration list>, and the <local handler declaration list> of CS are destroyed.
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6) If CS specifies ATOMIC, then all savepoints established during the execution of CS are de-
stroyed.

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

Function

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

statems
Form

<handl g

<handl ¢

<handl ¢
<condi t

<condi t

Synta
1) Let

2) A<

L.

At

r declaration> ::=

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

r type> ::=
CONTI NUE
EXIT
UNDO

r action> ::=
<SQ. procedure statenent>

ion value list> ::=
<condi tion value> [ { <commma> <condition value> }... ]

ion value> ::=
<sgl state val ue>
<condi ti on nane>
SQLEXCEPTI ON
SQLWARNI NG
NOT FOUND

X Rules
HD be the <hahdler declaration>.

condition name> CN specified in a <condition value> of HD shall be defined by some

ditipn declakation> with a scope that contains HD. Let C be the condition specified by 1

inne

rmost such <condition declaration>.

3) Ifa

<gondition value> specifies SQLEXCEPTION, SOLWARNING, or NOT FOUND, the

ther <sqglstate value> nor <condition value> shall be specified.

<con-
he

N nei-

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

the

<condition value list> of HD.

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

6) SQLEXCEPTION, SQLWARNING, and NOT FOUND correspond to SQLSTATE class values
corresponding to categories X, W, and N, respectively, in Subclause 22.1, "SQLSTATE", in
ISO/IEC 9075-2.
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7)

8)

9)
10)

11)

12)

©ISO/IEC

If a <condition value> specifies SQLEXCEPTION, SQLWARNING, or NOT FOUND, then the

<handler declaration> is a general <handler declaration>; otherwise, the <handler decla
is a specific <handler declaration>.

If there is a general <handler declaration> and a specific <handler declaration> for the

ration>

same

<condition value> in the same scope, then only the specific <handler declaration> is associated

with that <condition value>.
Let|HA be the <handler action>.

HA |is associated with every <condition name> specified in the <condition value\ist> of

HD and

with every SQLSTATE value specified in every <sqlstate value> specified im\thé <conditipn value

listy of HD.

If HA is associated with a <condition name> and that <condition name> was defined fo
SQUSTATE value, then HA is also associated with that SQLSTATE\walue.

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

Accespk Rules

None.

Genenal Rules

1)

2)

3)

86

When the handler H associated with _the conditions specified by HD is created, it is the
appfopriate handler for any condition CN raised during execution of any SQL-statemen
are |in the scope of HD that has.an"SQLSTATE value or condition name that is the sam
SQUSTATE value or condition.hame associated with this handler, until H is destroyed.
a mpre appropriate handler.ifi during the existence of H, another handler AH is created
a sgope containing CN, and if AH is associated with an SQLSTATE value or condition 1
that is the same as the "SQLSTATE value or condition name of CN. AH replaces H as th
appfopriate handlerfor CN until AH is destroyed. When AH is destroyed, H is reinstate
mosgt appropriatethandler for CN.

Let|CS be the,<compound statement> simply containing HD. Let CC be the <compound
mert> fromswhich H was activated.

When His activated,

F value

most

s that

P as an

CN has
with
ame

e most

d as the

state-

Case:
a) If HD specifies CONTINUE, then:

i) HA is executed.

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

HA, then the following <resignal statement> is effectively executed:
RESI GNAL

Otherwise, HA completes with completion condition successful completion and control
is returned to the SQL-statement following the executing SQL-statement that raised
the condition in CC. If the SQL-statement that raised the condition is an <SQL control
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statement>, then “the following SQL-statements” do not include the <SQL proc
statement>s contained within the <SQL control statement>.

NOTE 17 — For example, if the executing statement that raised the condition is an <i
ment>, control is returned to the SQL-statement following the <if statement>.

If HD specifies EXIT, then:

edure

f state-

i) HA is executed.

i) If there is an unhandled condition other than successful completion at the comp
HA, then the following <resignal statement> is effectively executed:

RESI GNAL

returned to the end of CS.

If HD specifies UNDO, then:

in the <SQL statement list> of CS and any <SQL procedure statement>s trigge
the execution of any such statements are caneeled.

i) HA is executed.

HA, then the following <resignal statement> is effectively executed:
RESI GNAL

returned to the end of CS:

Ietion of

Otherwise, HA completes with completion condition successful-completion and control is

i) All changes made to SQL-data or schemas by the execution of SQL-statements cgntained

fed by

iji) If there is an unhandled condition othér than successful completion at the complgtion of

Otherwise, HA completes with completion condition successful completion and cantrol is
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13.3 <condition declaration>

Function
Declare a condition name and an optional corresponding SQLSTATE value.

Format

<condi t|li on declaration> ::=
DECLARE <condi ti on name> CONDI TI ON
[ FOR <sql state val ue> ]

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

2) No pther <condition declaration> with the same scope as CD.shall contain the same <sqlstate
valye> as CD.

Accesk Rules

None.

Gene1al Rules

1) <copdition name> is considered to be defined for the SQLSTATE value specified by <sqlstate
valye>.
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13.4 <SQL variable declaration>

Function

Declare one or more variables.

Format

<SQ v3griable declaration> ::=

<SQL v4

Synta
1) The

declaration>.

Acces

Non

Genenal Rules

1) Wh{
DV
the
effe

DECLARE <SQL variable nane |ist>
<data type> [ <default clause> ]

riable name list> ::=
<SQ. variable nane> [ { <comma> <SQ@. variable name> }..., {

X Rules

specified <data type> is the declared type of each variable declared by the <SQL v3

5 Rules

e.

bn the variable associated with\the <SQL variable declaration> is created, its defaul
is derived according to the General Rules of Subclause 9.3, “<default clause>". Let

variable defined by the KSQL variable declaration>. The value of SV is set to DV b
Ctive invocation of the following SQL-statement:

SET SV = DV

[ valu
5V be
y the
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13.5 <assignment statement>

Function

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

Format

<assi griment statenment> ::=
SET <assi gnnent target> <equal s operat or> <assi gnnent source>

<assi griment target> ::=

<target specification>
<nodified field reference>
<mut at or reference>

<assi grjment source> ::=
<val ue expressi on>
<contextual |y typed source>

<conteqtual |y typed source> ::=
<inplicitly typed val ue specification>
<contextual |y typed row val ue expression>

<nodi filed field reference> ::=
<nodified field target> <period>"“<field nane>

<nodi filed field target> ::=

<target specification>

<l eft paren> <target specification> <right paren>
<nodi fied field reference>

<nut atqr reference> ::=
<nmut at ed target specification> <period> <met hod nane>

<nut at gd target specifi-cation> ::=

<target specification>

<l eft pafen> <target specification> <right paren>
<nut at.or_ T ef erence>

SyntaxRules

1) A <column reference> immediately contained in a <modified field target> or a <mutated target
specification> shall be a new transition variable column reference.

NOTE 18 — “New transition variable column reference” is defined in Subclause 6.5, "<identifier chain>",
in ISO/IEC 9075-2.

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

3) If <assignment target> immediately contains a <mutator reference>, then let TS be the <mu-
tated target>, let FN be the <method name>, and let AS be the <assignment source>. The
<assignment statement> is equivalent to:

SET TS=TS. FN( AS)

90 Persistent Stored Modules (SQL/PSM)


https://iecnorm.com/api/?name=44bd69f560692267ac2d052f812fcbeb

©ISO/IEC ISO/IEC 9075-4:1999 (E)

4)

5)

6)

7

8)

Accesk Rules

Genernal Rules

1)

2)

3)

13.5 <assignment statement>

NOTE 19 — The preceding rule is applied recursively until the <assignment target> no longer contains
a <mutator reference>.

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

a) Let F be the field identified by <field name> simply contained in <assignment target> and

abtcinmanhbhicontalna HI=Y madificd ficld taraat
TOCSIToTy COTrTeaT IC O ouTCOTICTO i ge =

b) [Let AS be the <assignment source>.

¢) [The Syntax Rules of Subclause 9.2, "Store assignment”, in ISO/IEC 9075-2 are applied to F
and AS as TARGET and VALUE, respectively.

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

If the <assignment target> simply contains a <column reference>, an <SQL variable refer-
ence>, or an <SQL parameter reference> and the <assignment source> is a <value exprg¢ssion>,
then the Syntax Rules of Subclause 9.2, "Store assignment®; in ISO/IEC 9075-2 are applied to
<assignment target> and <assignment source> as TARGET and VALUE, respectively.

If the <assignment target> simply contains an <embedded variable name> or a <host parameter
spegification> and the <assignment source> is a‘<value expression>, then the Syntax Ruiles of
Subrlause 9.1, "Retrieval assignment”, in ISQMEC 9075-2 are applied to <assignment tgrget>
and|<assignment source> as TARGET and VALUE, respectively.

A <gontextually typed row value expression> that is specified as a <contextually typed qource>
shall not contain a <default specification>.

None.

If <pssignment/target> is a <target specification> that is a <column reference> T, an <SQL vari-
ablg reference> to an SQL variable T, or an <SQL parameter reference> to an SQL parameter T
of ap SQL:invoked routine, then the value of <assignment source> is assigned to T according to
the |General Rules of Subclause 9.2, "Store assignment”, in ISO/IEC 9075-2, with <assighment

SOUKkee and T ac \/AL LJE aond TADRDGCET rocnoctivalhs
ce=aHo——ao YA T E O AT E T TESPECtH ey

If <assignment target> is a <target specification> that is the <embedded variable name> of a
host variable T or the <host parameter specification> of a host parameter T, then the value of
<assignment source> is assigned to T according to the General Rules of Subclause 9.1, "Retrieval
assignment”, in ISO/IEC 9075-2, with <assignment source> and T as VALUE and TARGET,
respectively.

If <assignment target> is a <target specification> that is a new transition variable column
reference, then let C be the column identified by the <column reference> and let R be the row
that is to be replaced by that transition variable. For each transition variable TV that is a
replacement for a subrow of R or for a superrow of R in a table in which C is a column, the
value of <assignment source> is assigned to TV.C according to the General Rules of Subclause
9.2, "Store assignment”, in ISO/IEC 9075-2, with <assignment source> and TV.C as VALUE and
TARGET, respectively.
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4) If <assignment target> is a <modified field reference> FR, then let T be the <target speci-
fication> 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>.

a) If the value of T or of any F; is the null value, then an exception condition is raised: data
EXception — null value 1n Tield reference.

b) Otherwise, the value of <assignment source> is assigned to FT according to the\General
Rules of Subclause 9.2, "Store assignment”, in ISO/IEC 9075-2, with <assignment squrce>

and FT as VALUE and TARGET, respectively.
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13.6 <case statement>

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

Format

<case dtatenent> ::=
<si npl e case statenent>
<searched case st atenent >

<sinpl g case statenment> ::=

CASE <sinpl e case operand 1>

<sinpl e case statenment when cl ause>. ..
[ <case statenent else clause> ]

END CASE

<searched case statenent> ::=

CASE

<searched case statenent when cl ause>..
[ <case statenent else clause> ]

FEND CASE

<sinpl g case statenent when cl ause> ::=
MHEN <si npl e case operand 2>
THEN <SQL statenent |ist>

<sear ched case statenent when cl ause> ::
MHEN <sear ch condition>
THEN <SQL statenent |ist>

<case dqtatenent else clause> }:=
FLSE <SQL statenent "list>

<si npl 4 case operand 1> ::= <val ue expression>

<si npl g case ‘operand 2> ::= <val ue expressi on>

SyntaxRutes

1) If a <case statement> specifies a <simple case statement>, then let SCO1 be the <simple case
operand 1>:

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

b) The declared type of each <simple case operand 2> SCO2 shall be comparable with the
declared type of SCO1.

¢) The <simple case statement> is equivalent to a <searched case statement> in which each
<searched case statement when clause> specifies a <search condition> of the form:

SCOL = SCO2
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Access Rules

None.

General Rules

D

1) Cask:

a) |If the <search condition> of some <searched case statement when clause> in a.<casg state-
ment> is true, then let SL be the <SQL statement list> of the first (leftmost)<<searcled case
Statement when clause> whose <search condition> is true.

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

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

2) Let|N be the number of <SQL procedure statement>s simply contained in SL without an inter-
ven|ng <SQL control statement>. For i ranging from 4 to N:

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

b) [The General Rules of Subclause 13.5, "<S@QL procedure statement>", in 1ISO/IEC 9075-2, are
pvaluated with S; as the executing statement.

c) [If the execution of S; terminates with an unhandled exception condition, then the eXecution
pf the <case statement> is terminates with that condition.
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13.7 <if statement>

Function

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

Format

<if stgtenent> ::=

F <search condition>

<if statenent then cl ause>

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

END | F

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

<if stgtenent elseif clause> ::=
ELSElI F <search condition> THEN <SQ. statenent<{}tist>

<if stgtenent else clause> ::=
FLSE <SQL statenent |ist>

Syntax Rules

1) If ome or more <if statement elseif clatse>s are specified, then the <if statement> is equjivalent
to an <if statement> that does not contain ELSEIF by performing the following transforymation
recyrsively:

F <search condition
<if statenment then ¢l ause>
<if statenent el'seif clause 1>
[ <if statenentyhelseif clause>. .. ]
[ <if statement” el se clause> ]
END | F

is equivalent to

F”<search condition>
<Vf statenent then cl ause>
ELSE
| F <search condition 1>
THEN <statenent list 1>
[ <if statement elseif clause>. .. ]
[ <if statenment el se clause> ]
END | F
END | F

where <search condition 1> is the <search condition> directly contained in <if statement elseif
clause 1> and <statement list 1> is the <SQL statement list> directly contained in <if statement
elseif clause 1>.
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Access Rules

None.

General Rules

1) Casg:

a) [If the <search condition> immediately contained in the <if statement> evaluatesto frue ,
then let SL be the <SQL statement list> immediately contained in the <if statement then
clause>.

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

NOTE 20 — “Otherwise” means that the <search condition> immedidtely contained in the if
Statement> evaluates to false or to unknown .

2) Let|N be the number of <SQL procedure statement>s simply-contained in SL without an inter-
ven|ng <SQL control statement>. For i ranging from 1 to I\:

a) [Let S; be the i-th such <SQL procedure statement>:

b) [The General Rules of Subclause 13.5, "<SQL procedure statement>", in 1ISO/IEC 9075-2, are
pvaluated with S; as the executing statement:

c) [If the execution of S; terminates with anunhandled exception condition, then the eXecution
pf the <if statement> is terminated and the condition remains active.
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13.8 <iterate statement>

<iterate statement>

Function

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

Form

<iterat

Synta

1) <std
cont

2) Let

Acces

Non

nt

e statenent> ::=

TERATE <st at enent | abel >

X Rules

tement label> shall be the <beginning label> of some iterated SQL-statement IS th
ains <iterate statement> without an intervening <SQL-schema statement>.

SSL be the <SQL statement list> simply contained in IS:

5 Rules

e.

Genenal Rules

1) The
NO]
the
isn

execution of SSL is terminated.

['E 21 — If the iteration condition(for IS is true or if IS does not have an iteration conditi
hext iteration of SSL commences.immediately. If the iteration condition for IS is false , the
next iteration of SSL.

at

bn, then
n there
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13.9

<leave statement>

Function

Continue execution by leaving a labeled statement.

©ISO/IEC

Form

<| eave

Synta

1) <std
cont

Acces

Non

At

statenent> ::=
| EAVE <st at enent | abel >

X Rules

tement label> shall be the <beginning label> of some <SQL jprocedure statement> 9
ains <leave statement> L without an intervening <SQL-schema statement>.

5 Rules

e.

Genenal Rules

1) For
mer

a)

b)

2) The

every <compound statement> CS that,is-contained in S and that contains the <leavi
t>:

F-or every open cursor CR that is declared in the <local cursor declaration list> of C
following statement is effectively executed:

CLCSE CR

cursor declaration hist>, and the <local handler declaration list> of CS are destroyed

execution of S.is terminated.

that

P state-

S, the

The variables, cursors, and handlers specified in the <local declaration list>, the <lI¢cal
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13.10 <loop statement>

Function

Repeat
Form

<l oop qtatenent> ::=

Syntax Rules

1) Let

2) IfL

labgl>, then an implementation-dependent <beginnifng Tabel> that is not equivalent to a

the execution of a statement.

At

[ <begi nni ng | abel > <col on> ]
| OOP

<SQ. statenent list>

FND LOOP [ <ending | abel > ]

LS be the <loop statement>.

S is contained in another <SQL control statement>and LS does not specify a <begi

nning
Ny other

<stgtement label> contained in the outermost containing <SQL control statement> is implicit.

3) If<
<en

4) The

in S. <beginning label> shall not be equivalent to any other <beginning label> containg

excl

Acces

None.

Genernal Rules

1) Let

The

bnding label> is specified, then a <beginning label> shall be specified that is equival
Hing label>.

scope of the <beginning label> is kS excluding every <SQL schema statement> con
uding every <SQL schema statement> contained in LS.

5 Rules

SSL be 'the <SQL statement list> and let CCS be the <compound statement>
BEG\NNOT ATOM C SSL END

lent to

fained
din LS

General Rules of Subclause 135 "<QQI Ihrnm:rhln: statement>"_of ISQAEC 9075-2

are

evaluated repeatedly with CCS as the executing statement.

NOTE 22 — The occurrence of an exception condition or the execution of a <leave statement> may also
cause execution of LS to be terminated; see Subclause 6.2.3.1, "Exceptions”, in ISO/IEC 9075-1, and

Subclause 13.9, “<leave statement>", respectively. Some actions taken by a condition handler might also
cause execution of LS to be terminated; see Subclause 13.2, “<handler declaration>".
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13.11 <while statement>

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

Format

<whil e |statenent> ::=

[ <begi nni ng | abel > <col on> ]
MHI LE <search condition> DO
<SQ. statenent list>

FND WHI LE [ <endi ng | abel > ]

Syntax Rules

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

2) If WS is contained in another <SQL control statement>and WS does not specify a <begjnning
labgl>, then an implementation-dependent <beginnifng Tabel> that is not equivalent to any other
<stgtement label> contained in the outermost containing <SQL control statement> is implicit.

3) If <pnding label> is specified, then a <beginning label> shall be specified that is equivalent to
<enfing label>.

4) The|scope of the <beginning label> is WS excluding every <SQL schema statement> cortained
in WS. <beginning label> shall not be equivalent to any other <beginning label> contained in
WS |excluding every <SQL schema statement> contained in WS.

Accesk Rules

None.
Genernal Rules
1) The|<search condition> is evaluated.

2) Cask:

a) If the <search condition> evaluates to false or unknown , then execution of WS is termi-
nated.

b) Let SSL be the <SQL statement list> and let CCS be the <compound statement>
BEG N NOT ATOM C SSL END

If the <search condition> evaluates to true , then the General Rules of Subclause 13.5,
"<SQL procedure statement>", of ISO/IEC 9075-2, are evaluated with CCS as the executing
statement and the execution of WS is repeated.

NOTE 23 — The occurrence of an exception condition or the execution of a <leave statement> may
also cause execution of WS to be terminated; see Subclause 6.2.3.1, "Exceptions”, in ISO/IEC 9075-1,
and Subclause 13.9, “<leave statement>", respectively. Some actions taken by a condition handler
might also cause execution of WS to be terminated; see Subclause 13.2, “<handler declaration>".
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13.12 <repeat statement>
Function
Repeat the execution of a statement.
Format
<repeat| statenent> ::=
[ <begi nni ng | abel > <col on> ]
REPEAT
<SQ. statenent list>
UNTI L <search condition>
END REPEAT [ <endi ng | abel > ]
Syntax Rules
1) Let|RS be the <repeat statement>.
2) IfR
labe
<st4
3) If<
<enfing label>.
4) The
in R
excluding every <SQL schema_statement> contained in RS.
Accesp Rules
None.

Genenal Rules

1) Let

BEG, N NOT' ATOM C SSL END

SSL be“the <SQL statement list> and let CCS be the <compound statement>

S is contained in another <SQL control statement>and RS does not specify a <beginning
1>, then an implementation-dependent <beginning label> that is not equivalent to any other
tement label> contained in the outermost containing <SQL control statement> is implicit.

bnding label> is specified, then a <beginning label> shall be specified that is equivalent to

scope of the <beginning label> is RS excluding every <SQL schema statement> confained
S. <beginning label> shall not*be equivalent to any other <beginning label> containgd in RS

the General Rules of Subclause 13.5, "<SQL procedure statement>", of ISO/IEC 9075-2, are
evaluated with CCS as the executing statement and then <search condition> is evaluated.

NOTE 24 — The occurrence of an exception condition or the execution of a <leave statement> may also
cause execution of RS to be terminated; see Subclause 6.2.3.1, "Exceptions", in ISO/IEC 9075-1, and
Subclause 13.9, “<leave statement>", respectively. Some actions taken by a condition handler might also
cause execution of RS to be terminated; see Subclause 13.2, “<handler declaration>".

2) If the <search condition> evaluates to false or unknown , then the execution of RS is repeated,;

otherwise, execution of RS is terminated.
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13.13 <for statement>

Function

Execute a statement for each row of a table.

Form

<for st

<for Iqop variable name> ::= <identifier>

Syntax Rules

1)

2)

3)

4)

5)

6)

Let

If F

labgl>, then an implementation-dependent <beginning label> that is not equivalent to a
<stgtement label> contained in the outermost containing <SQL control statement> is im

If <
<en

If <
imp
the

Let

a <golumn name>\that is not equivalent to every other <column name> in the table speq

QE.

typgs of thelrespective columns.

Let

ment list> of FS, respectively.

©ISO/IEC

At

atenent> ::=
[ <begi nni ng | abel > <col on> ]
FOR <for | oop variable nane> AS
[ <cursor name> [ <cursor sensitivity>] CURSOR FOR ]
<cursor specification>
DO <SQ. statenent |ist>
END FOR [ <endi ng | abel > ]

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

S is contained in another <SQL control statement> and FS does not specify a <begi

Hing label>.

cursor name> is specified,\then let CN be that <cursor name>. Otherwise, let CN b

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

QE be the <quéryexpression> of FCS. Each column of the table specified by QE sh3

Let V1, V2~ .., VN be those <column name>s. Let DT1, DT2, ..., DTN be the d

BlL,'FLVN, and SLL be the <beginning label>, <for loop variable name>, and <SQL

nning
ny other
plicit.

bnding label> is specified, then a <beginning label> shall be specified that is equivalent to

e an

lementation-dependent <eursor name> that is not equivalent to any other <cursor name> in

Il have
ified by
pclared

state-

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

to any other <SQL variable name> or any <SQL parameter name> contained in the

out-

ermost containing <SQL-server module definition>, <SQL-invoked routine>, or <compound

statement>.

b) Let NOT_FOUND be an implementation-dependent <condition name> that is not equivalent
to any other <condition name> contained in the outermost containing <SQL-server module

c)

definition>, <SQL-invoked routine>, or <compound statement>.

Let CS be the explicit or implicit <cursor sensitivity>.
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The <for statement> is equivalent to:
BL: BEA N NOT ATOM C

FLVN. BEG N NOT ATOM C
DECLARE CN CS CURSCR FOR
SELECT ml\l( Q \/11 Q \/')’ ; o \n )
FROM ( FCS ) AS Q
DECLARE FLVN ROW ( V1 DT1, V2 DT2, ..
DECLARE AT_END BOOLEAN DEFAULT FALSE;
DECLARE NOT_FOUND CONDI TI ON FOR SQLSTATE ’ 02000’ ;

., Vn DIn );

BEG N NOT ATOM C
DECLARE CONTI NUE HANDLER FOR NOT_FCUND
SET AT_END = TRUE;

OPEN CN;
FETCH CN | NTO FLVWN,
VWH LE NOT AT_END DO
SLL;
BEG N NOT ATOM C
FETCH CN | NTO FLVN;
END;
END WH LE;
CLCSE CN;
END;
END FLVN;
END BL

7) SLU shall not contain without an intervening <SQL-invoked routine> or <SQL schema ktate-
merjt> a <leave statement> that specifies FLVN.

8) SLLU shall not contain either-a.<commit statement> or a <rollback statement>.

9) SLU shall not contain without an intervening <SQL-invoked routine or <SQL schema state-
ment> a <fetch statement>, an <open statement>, or a <close statement> that specifies CN.

Accesp Rules

None.

General'Rules

None.
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14 Dynamic SQL

14.1 |<prepare statement>

Function
Preparg a statement for execution.
Format

No addi fi onal Format itens.

Syntax Rules

No @dditional Syntax Rules.

Accespk Rules

No additional Access Rules.

Genernal Rules

1) [ Indert after GRE)a)xxvi) | If DP_isithe <assignment target> simply contained in an <assignment
statement> AS, then

Casp:

a) [If the <assignment source> immediately contains a <null specification>, then DT is junde-
fined.

b) Otherwise, DT is the declared type of the <value expression> simply contained in the
<assignment source> of AS.

2) | Inderhafter GRE)a)xxvi) | If DP_is the <value expression> simply contained in an <assignnjent
source> in an <assignment statement> AS or if DP represents the value of a subfield SF of the
declared type of such a <value expression>, then let RT be the declared type of the <assignment
target> simply contained in AS.

>

Case:

a) If DP is the <value expression> simply contained in the <assignment source>, then DT is
RT.

b) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

3) | Insert after GR6)a)xxvii) | If DP is a <value expression> simply contained in a <simple case operand
1> or a <simple case operand 2> of a <simple case statement> CS, or if DP represents the value
of a subfield SF of such a <value expression>, then let RT be the result of applying the Syntax
Rules of Subclause 9.3, "Data types of results of aggregations”, in ISO/IEC 9075-5 to the <value
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14.1 <prepare statement>

expression>s simply contained in the <simple case operand 1> and all <simple case operand 2>s
simply contained in CS.

Case:

a) If DP is a <value expression> simply contained in the <simple case operand 1> or <simple
ase operand 2> of CS then DT is RT

b) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.
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15 Embedded SQL

15.1 |<embedded SQL host program>

Function
Specify lan <embedded SQL host program>.
Format

No addi fional Format itens.

Syntax Rules

1) | Insgrt this SR | An <SQL variable declaration> that is tontained in an <embedded SQL hpst
program> shall precede in the text of that <embedded SQL host program> any SQL-stafement
that references the <SQL variable name> of thex<SQL variable declaration>.

2) [Insgrt this SR ] An <SQL variable name> contained in an <SQL variable declaration> that is im-
mediately contained in an <embedded SQL host program> shall not be equivalent to any other
<SQL variable name> or <embedded variable name> contained in any other <SQL varipble
declaration> or <host variable definition>, respectively, that is immediately contained in the
<embedded SQL host program>,

3) [Insdrt this SR | If a <handler deglaration> is immediately contained in an <embedded SQL host
program> with no intervening <compound statement>, then any <condition value> contpined
in that <handler declaration> shall not be equivalent to the <condition value> of any other
<hahdler declaration>_immediately contained in that <embedded SQL host program>.

4) [ Replace SR15) | Ann<embedded exception declaration> that is contained in an <embedded SQL
host program>(shall precede in the text of that <embedded SQL host program> any SQL-
statement or-<handler declaration> that references the <exception name> contained in [the
<enjbedded exception declaration>.

5 Indert—before-SR22)}) I M cantaine one <SOL variahla daclaratinon>s far aach <SSOl variahla d | -
nsert-beforeSR22}}—M-centatrsone<SQLvariable-declaration>for each<SQL—variable!decla
ration> contained in H. Each <SQL variable declaration> of M is a copy of the corresponding
<SQL variable declaration> of H.

6) [ Insert before SR22)k) | M contains one <handler declaration> for each <handler declaration>
contained in H. Each <handler declaration> of M is a copy of the corresponding <handler
declaration> of H.

7) [ Replace SR23)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 16.2, "<embedded exception
declaration>".
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Access Rules

No additional Access Rules.

General Rules

No
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16.1 |<get diagnostics statement>
Functiion
Get excgption or completion condition information from the diagnostics area.
Format
<conditlion information item nanme> ::=
Il Al alternatives fromlSQ | EC9075-2
Il Al alternatives fromlSQ | EC9075-5
CONDI TI ONLI DENTI FI ER
Syntax Rules
Table 2—<identifier>s for use with<get diagnostics statement>
<identifier> Data Type
<statement information item name>s
All alternatives from ISO/IEC
9075-2
All alternatives from ISO/IEC
9075-5
<condition information item name>s
All alternatives fromW4SO/IEC
9075-7
All alternatives:from ISO/IEC
9075-
CONDITION_IDENTIFIER character varying (L)

Access Rules

No additional Access Rules.
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General Rules
Table 3—SQL-statement codes for use in the diagnostics area
SQL-statement Identifier Code
All alterratives-from+SSAHEC9675-2
All altgrnatives from ISO/IEC 9075-5
<alter module statement> ALTER MODULE 95
<assigrjment statement> ASSIGNMENT 5
<case sfatement> CASE 86
<compqund statement> BEGIN END 12
<drop rhodule statement> DROP MODULE 28
<for stgtement> FOR 46
<handlgr declaration> HANDLER 87
<if statement> IF 88
<leave ptatement> LEAVE 89
<loop sfatement> LOOR 90
<resigrjal statement> RESIGNAL 91
<repeat statement> REPEAT 95
<signal| statement> SIGNAL 92
<SQL-derver module definition> CREATE MODULE 51
<SQL Variable declaration> DECLARE VARIABLE 96
<tempdrary table declaration> TEMPORARY TABLE 93
<while [statement> WHILE 97
1) | Insert before GR3)n) |If the value of the RETURNED_SQLSTATE corresponds to unhandled user-
defiped exception, then the value of CONDITION_IDENTIFIER is the <condition name> of the
user-defined exception.
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16.2 <signal statement>

<signal statement>

Function

Signal an exception condition.

Form

<si gnal

<si gnal

<set si
<si gnal

<si gnal

Synta

1) Cask:

b)

At

statement> ::=
S| GNAL <si gnal val ue>
[ <set signal information> ]

val ue> :: =
<condi ti on nane>
<sql state val ue>

gnal information> ::=
SET <signal information itemlist>

information itemlist> ::=
<signal information itenm> [ { <conmma> <sigpal/)information itenms }... ]

information iten> ::=

X Rules

D

If <signal value> immediately contains <condition name>, then:

i) Let CN be the scondition name> contained in the <signal statement>.

specified. Let C be that condition.

nnnnnnnnn

Otherwise, let C be the SQLSTATE value defined by <sqglstate value> and let CN be a

<condi tion information item name> <equalsS operator> <sinple val ue specifi ¢ation>

i) CN shall be.contained within the scope of one or more <condition name>s whosg asso-
ciated <eendition declaration> includes a condition whose <identifier> is CN. If there
is more than one such <condition name>, then the one with the innermost scopg is

2) <condition information item name> shall not specify CONDITION_NUMBER, RETURNED _
SQLSTATE, MESSAGE_LENGTH, or MESSAGE_OCTET_LENGTH. No other alternative for
<condition information item name> shall be specified more than once in <set signal informa-

tion

>,

3) The data type of a <condition information item name> contained in <signal information item>
shall be the data type specified in Table 2, “<identifier>s for use with <get diagnostics state-
ment>".

Diagnostics management
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Access Rules

None.

General Rules

1) Let|N be the value of the statement information field NUMBER in the diagnostics area|before
the jexecution of the <signal statement>. The existing exception information areas( thrpugh N
in the diagnostics area are cleared. The value of the statement information field NUMBER in
the [diagnostics area is set to 1 and the MORE field is set to 'N'.

The|statement information field COMMAND_FUNCTION is set to 'SIGNAL"and the DYNAMIC_
FUNCTION field is set to a zero-length string. In the first exception infermation area in the di-
agnpstics area, the field CONDITION_IDENTIFIER is set to contain CN. If C has an aspociated
SQUSTATE value, then the exception information field RETURNEDVSQLSTATE is set fo that

valye.

2) Thelinformation fields CLASS _ORIGIN, SUBCLASS ORIGIN; CONSTRAINT_CATALQG,
CONSTRAINT_SCHEMA, CONSTRAINT_NAME, CATALOG_NAME, SCHEMA_NAME,
TABLE_NAME, COLUMN_NAME, CURSOR_NAMEand MESSAGE_TEXT in the diagnos-
tics|area are set to a zero-length string. The information fields MESSAGE_LENGTH gnd
MEBSAGE_OCTET_LENGTH are set to 0 (zero).

3) If <get signal information> is specified, thendet’ SSI be the <set signal information>. Otherwise,
let $SI be a zero-length string. The following <resignal statement> is effectively executed
without further Syntax Rule checking;

RESI GNAL SSI
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16.3 <resignal statement>

16.3 <resignal statement>

Function

Resignal an exception condition.

Form

<resi grn

At

al statement> ::=

RESI GNAL

[ <signal val ue> ]

[ <set signal information> ]

Syntax Rules
1) Let|RS be the <resignal statement>.
2) If <signal value> is specified, then
Cask:
a) [If <signal value> immediately contains <condition name>, then:

i) Let CN be the <condition name> contained in RS.

i) CN shall be contained within the;scope of one or more <condition name>s whosg asso-
ciated <condition declaration>includes a condition whose <identifier> is CN. If fhere
is more than one such <cordition name>, then the one with the innermost scopg is
specified. Let C be that eondition.

b) Otherwise, let C be the\SQLSTATE value defined by <sglstate value> and let CN be a
zero-length string.
Accesp Rules
None.
Genernal Rules
1) If <Setstgnatinformation>is-specifiedthen-foreach—<signatinformationttem>in—<set-signal
information>:
a) In the first condition area in the diagnostics area, the information field identified by the

b)

<signal information name> is set to contain the value of the <simple value specification>.

If the <signal information name> specifies MESSAGE_TEXT, then the information fields
MESSAGE_LENGTH and MESSAGE_OCTET _LENGTH in the diagnostics area are set to
contain the length and the length in octets of the value of the <simple value specification>,

respectively.
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2) Case:

a)

b)

3) Cask:

114
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If the first condition in the diagnostics area has no RETURN_SQLSTATE value and the

value of the CONDITION_IDENTIFIER is a zero-length string, then an exception condition
is raised: resignal when handler not active.

N 104

i)
i)

D

i)
i)
ifi)

t:lcl V\I;DC, :Ct ?\: bc t: 1T VC‘.:UC Uf t: 1T DtatCIIICI It ;IIfUI |||at;un flc=u' I\:ILJIVIBER ;II t: 1T dl
area before the execution of RS.

Case:

If the first condition in the diagnostics area has a RETURNED_SQLSTATE value, tf

If <signal value> is not specified, then the diagnostics area remains, unthanged.

If <signal value> is specified, then the statement information fieldNUMBER in|
diagnostics area is incremented. All existing condition areas are stacked such th

nostics

the
at the

i-th condition area is placed at the position of the i+1-st condition area in the diajgnostics

area. If the maximum number of condition areas for the diagnostics area is exce
then the value of the statement information field NUMBER contains the numbg
exception or completion conditions of the SQL-statement that raised the conditid

eded,
r of
n plus

those raised by RS, and the value of the statement information field MORE is "Y].

In the first condition area in the diagnostics-area, the statement information fi¢ld
COMMAND_FUNCTION is set to 'RESIGNAL’, the DYNAMIC_FUNCTION field is

set to a zero-length string, and CONDITION_IDENTIFIER is set to contain CN
has an associated SQLSTATE value, then the condition information field RETUH
SQLSTATE is set to that value.

Let S be that value.
If a handler H isithe most appropriate handler for S, then S is activated.

If no handler\is activated and S identifies an SQLSTATE value associated with
ception candition, then this is an unhandled exception condition and the <SQL p¥
statement> that resulted in execution of RS is terminated with this exception co

NOTE 25 — If S identifies an SQLSTATE value associated with a completion condition|
this is an unhandled completion condition and processing continues without altering the

If C
RNED_

en:

AN ex-
ocedure
nhdition.

then
flow of

control.,

b) Otherwise:

Let E be the value of the CONDITION_IDENTIFIER field of the first condition
diagnostics area.

If a handler H is the most appropriate handler for E, then S is activated.

in the

If no handler is activated, then this is an unhandled exception condition and the <SQL
procedure statement> that resulted in execution of RS is terminated with the exception

condition unhandled user-defined exception.
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17 Information Schema

17.1 |MODULE_COLUMN_USAGE view

Function

Identify| the columns owned by a given user on which SQL-server modules defihed in this catalog
are depgndent.

Definition

CREATE (VI EW MODULE_COLUMN_USAGE AS
SEIECT ROUTI NE_CATALOG, ROUTI NE_SCHEMA, ROUTI NE_NAME,
TABLE_CATALOG, TABLE_SCHEMA, TABLE NAVE, COLUMNCNAME
FRQM DEFI NI TI ON_SCHEMA. MODULE_COLUWN_USAGE
JanN
DEFI NI TI ON_SCHEMA. SCHEMATA S
ON ( ( TABLE CATALOG TABLE SCHEMA ) =
( S.CATALOG NAMVE, S. SCHEMA NAME ) )

WHERE ( SCHEMA OWNER = CURRENT_USER
OR

SCHEMA_ OWKER | N

( SELECT ROLE_NAME

FROM ENABLED ROLES ) )

AND
MODULE_CATALOG =
( SELECT CATALOG NAVE

FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

GRANT $ELECT ON TABLE MODULE_COLUWMN_USAGE
TO|PUBLI C W TH GRANT (OPTI ON,
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17.2 MODULE_PRIVILEGES view

Function

Identify the privileges on SQL-server modules defined in this catalog that are available to or granted
by a giverruser:

Definition

CREATE |VI EW MODULE_PRI VI LEGES AS
SElECT

GRANTOR, GRANTEE, MODULE_CATALOG, MODULE_SCHEMA, MODULE_ NAME,
AR VI LEGE_TYPE, |S_GRANTABLE
FRQM DEFI NI TI ON_SCHEMA. MODULE_PRI VI LEGES
WHERE ( ( GRANTEE IN

( ’PUBLIC, CURRENT USER )
R

GRANTEE = CURRENT USER )

AND
MODULE_CATALQG =
( SELECT CATALOG NAVE
FROM | NFORMATI ON_SCHEMA CATALOG NANEA)

GRANT $ELECT ON TABLE MODULE_PRI VI LEGES
TO|PUBLI C W TH GRANT CPTI ON,
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17.3 MODULE_TABLE_USAGE view

Function

Identify the tables owned by a given user on which SQL-server modules defined in this catalog are

dependertt:

Definition

CREATE |VI EW MODULE_TABLE_USAGE AS
SEIECT MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,

TABLE_CATALOG, TABLE_SCHEMA, TABLE NAVE

FRQM DEFI NI TI ON_SCHEMA. NODULE_TABLE_USAGE

JonN

DEFI NI TI ON_SCHEMA. SCHEMATA S

ON ( ( TABLE CATALOG TABLE SCHEMA ) =

( S.CATALOG NAMVE, S. SCHEMA NAME ) )

WHERE ( SCHEMA OWNER = CURRENT USER
OR

SCHEMA_ OWKER | N

( SELECT ROLE_NAME

FROM ENABLED ROLES ) )

AND
MODULE_CATALOG =
( SELECT CATALOG NAVE

FROM | NFORMATI ON_SCHEMA CATALOGUNAVE ) ;

GRANT $ELECT ON TABLE MODULE_TABLE_USAGE
TO|PUBLI C W TH GRANT CPTI ON,
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17.4 MODULES view

Function
Identify the SQL-server modules in this catalog that are accessible to a given user.

Definition

CREATE [VI EW MODULES AS

SEL|ECT MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
DEFAULT_CHARACTER SET_CATALOG, DEFAULT CHARACTER SET_SCHEMA,
DEFAULT_CHARACTER _SET_NAME,
DEFAULT_SCHEMA CATALOG, DEFAULT_SCHEMA NAME,

CASE
WHEN EXI STS (
SELECT *
FROM DEFI NI TI ON_SCHEMA. SCHEMATA AS S
WHERE ( MODULE_CATALOG, MODULE_SCHEMA ) =
( S.CATALOG NAME, S.SCHEMA NAME )
AND
( SCHEMA OWNER | N
( " PUBLIC, CURRENT USER )
R
( SCHEMA OMNER | N
( SELECT ROLE_NAME
FROM ENABLED ROLES(Q), ) )
THEN MODULE_DEFI NI TI ON
ELSE NULL
END AS MODULE_DEFI NI TI ON,
MODULE_AUTHORI ZATI ON, SQLA\PATH, MODULE_CREATED, MODULE LAST ALTERED
FRQM DEFI NI TI ON_SCHEMA. MODULES
WHERE ( MODULE_CATALOG, MODULE® SCHEMA, MODULE NAME ) I N
( SELECT MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME
FROM DEFI NI TI @NSCHEMA. MODULE_PRI VI LEGES
WHERE ( SCHEMA-OWRER | N
(_"PUBLI C, CURRENT_USER )
R
SCHEMA_ OWKER | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )

AND
MODULE CATALOG =
(~'SELECT CATALOG NAVE
FROM | NFORMATI ON_SCHEMA_CATALOG NAME ) ;

GRANT SELECT ON TABLE MODULES
TO PUBLI C W TH GRANT CPTI ON,
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17.5 ROLE_MODULE_GRANTS view

Function

Identify the privileges on SQL-server modules defined in this catalog that are available to or granted
by the qurremtiy ermabtedTotes:

Definition

CREATE [VI EW ROLE_MODULE_GRANTS AS
SELJECT GRANTOR, GRANTEE, MODULE_CATALOG,
MODULE_SCHEMA, MODULE_NAME, PRI VI LEGE TYPE,
| S_GRANTABLE
FRQM DEFI NI TI ON_SCHEMA. MODULE_PRI VI LEGES
WHERE ( GRANTEE I N
( SELECT ROLE_NAMVE
FROM ENABLED ROLES )
R
GRANTOR | N
( SELECT ROLE_NAMVE
FROM ENABLED ROLES ) )
AND
MODULE_CATALOG =
( SELECT CATALOG NAMVE
FROM | NFORVATI ON_SCHEMA CATALOG NAVE ) ;

GRANT $ELECT ON TABLE ROLE_MODULE_GRANTS
TO|PUBLI C W TH GRANT OPTI ON,

Confdrmance Rules

1) Without Feature T322, “Extended:Rbles”, conforming SQL language shall not referencd
INHORMATION_SCHEMA.ROLE- MODULE_GRANTS.
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17.6 Short name views

Function

Provide alternative views that use only identifiers that do not require Feature F391, “Long identi-
fiers”.

Definition
CREATE |VI EW MODULE_COL_USAGE
( ROUTI NE_CATALCG, ROUTI NE_SCHEMA, ROUTI NE_NANE,
TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME,

COLUMN_NAME) AS

SEL|ECT ROUTI NE_CATALOG, ROUTI NE_SCHEMA, ROUTI NE_NAME,
TABLE_CATALOG, TABLE_SCHEMA, TABLE NAME,
COLUMN_NANE

FRQM | NFORMATI ON_SCHEMA. MODULE_COLUWN_USAGE;

GRANT $ELECT ON TABLE MODULE_COL_USAGE
TO|PUBLI C W TH GRANT OPTI ON,

CREATE |VI EW MODULES_S

( MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
DEF_CHAR SET_CAT, DEF_CHAR SET_SCH) ' DEF_CHAR SET_NAME,
DEF_SCHEMA CATALOG, DEFAULT SCHENA, MODULE_DEFI NI Tl ON,
MODULE_AUTH, SQL_PATH, CREATED,

ALTERED) AS

SELJECT MODULE_CATALOG, MODULE_SCHEMA, MVODULE_NAME,
DEFAULT_CHARACTER SET_CATALOG, DEFAULT CHARACTER SET_SCHEMA,
DEFAULT_CHARACTER _SET_NAME,

DEFAULT_SCHEMA CATALOG, DEFAULT SCHEMA, MODULE_DEFI NI TI ON,
MODULE_AUTHORI ZATI ON, S@L_PATH, CREATED,

LAST_ALTERED

FRQM | NFORMATI ON_SCHEMA. MODULES;

GRANT $ELECT ON TABLE MODULES)'S
TO|PUBLI C W TH GRANT _CPTI ON,
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