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Foreword
I1SQ (the International Organization for Standardization) and IEC (the International Electrotechnical

Con
me

committees established by the respective organization to deal with particular fields of technical

act
tiorn
pan
In 1

1SQ
latd

at least 75% of the national bodies casting a vote.

Int

Information technology, Subcommittee SC 32, Data management and interchange.

Th
907

1SQ
Da

An

nmission) form the specialized system for worldwide standardization. National bodié&s that a
mbers of 1SO or IEC participate in the development of International Standards through techn

vity. 1ISO and IEC technical committees collaborate in fields of mutual interest. Other interr

t in the work.

he field of information technology, ISO and IEC have established*a-joint technical committeg
/IEC JTC 1. Draft International Standards adopted by the joint technical committee are cirg
d to national bodies for voting. Publication as an Internatiohal Standard requires approval

brnational Standard ISO/IEC 9075-4, was prepared by.Jeint Technical Committee ISO/IEC J

s second edition of this part of ISO/IEC 9075 cancels and replaces the first edition, ISO/IEC
5-4:1996.

/IEC 9075 consists of the following parts,~under the general title Information technology —
[abase languages — SQL.:

Part 1. Framework (SQL/Framework)

Part 2: Foundation (SQL/Feundation)

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

Part 4: Persistent Stored Modules (SQL/PSM)
Part 5: Host Language Bindings (SQL/Bindings)

hexes A, B\€, D, E, and F of this part of ISO/IEC 9075 are for information only.

al organizations, governmental and non-governmental, in liaison with SO and IEC, also tak

e
ical

a-
e
u-

Py

C 1,
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The
1)

2)

3)

4)
5)

6)

7

8)

9)

10)
11)
12)

13)

organization of this part of ISO/IEC 9075 is as follows:
Clause 1, “Scope”, specifies the scope of this part of ISO/IEC 9075.

Clause 2, “Normative references”, identifies additional standards that, through reference in {
part of ISO/IEC 9075, constitute provisions of this part of ISO/IEC 9075

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

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

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

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

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

Clause 8, “Additional common elements”, defines additional common elements used in the
definition of persistent stored moduiles.

Clause 9, “Schema definitiontand manipulation”, defines the schema definition and manipula]
statements associated with)the definition of persistent stored modules.

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

Clause 12, “Data manipulation”, defines data manipulation operations associated with persis
stored moddles.

Clause-13, “Control statements”, defines the control statements used with persistent stored
maodules.

his

of

fion

fent

14)

15)

16)

17)

18)

Clause 14, “Dynamic SQL", defines the facilities for executing SQL-statements dynamically in

the context of persistent stored modules.

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

Clause 16, “Diagnostics management”, defines enhancements to the facilities used with persis-

tent stored modules.

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

Clause 18, "Definition Schema”, defines base tables on which the viewed tables containing
schema information depend.

Introduction

oci-

ix
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19)
20)
21)

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

Annex A _"SQI Conformance Summary” _is an informative Annex It summarizes the confor

22)

23)

24)

25)

26)

In 1

HLe
bla

mance requirements of the SQL language.

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

for which the body of this part of ISO/IEC 9075 states that the syntax,<the meaning, the
returned results, the effect on SQL-data and/or schemas, or any other behavior is partly or
wholly implementation-dependent.

Technical Committee intends will not appear in a future revised version of ISO/IEC 9075.

Annex E, “Incompatibilities with ISO/IEC 9075:1992"\is an informative Annex. It lists the

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

he text of this part of ISO/IEC 9075;,Clauses begin a new odd-numbered page, and in Clausg
Kical elements”, through Clause 20, “Conformance”, Subclauses begin a new page. Any result
hk space is not significant.

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

incompatibilities between this edition of this part of ISO/IEC 9075 and ISO/IEC 9075-4:1996,

%)

Annex C, “Implementation-dependent elements”, is an informative Annex!_lIt lists those featlires

e

h 5'
ng

X
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In

formation technology — Database languages — SQL —

Part 4:

Parsistent-Stored-Modutes(SOEPSMy———————————————————————

Thi
lan
mo

Thd

It g
per
NO

Mamagement (ISO/IEC 10032:1993).

Scope

s part of International Standard ISO/IEC 9075 specifies the syntax and semantics of a datab
juage for declaring and maintaining persistent database language routines in SQL-server
jules.

database language for <externally-invoked procedure>s and <SQ\L-invoked routine>s includ
The specification of statements to direct the flow of control.
The assignment of the result of expressions to variables‘@nd parameters.

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

The specification of statements to signal and-fesignal conditions.
The declaration of local cursors.
The declaration of local variables.

Iso includes the definition of the“ihformation Schema tables that contain schema informatio
faining to SQL-server modules, and SQL-invoked routines.

TE 1 — The context for this_part of ISO/IEC 9075 is described by the Reference Model of Data

ASE

7

Scope

1
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Normative references

Thd

of this part of ISO/IEC 9075. At the time of publication, the editions indicated were valid: All
stapdards are subject to revision, and parties to agreements based on this part of ISO/MEC 9075

are
ind

Standards.

following standards contain provisions that, through reference in this text, constitute provis|ons

encouraged to investigate the possibility of applying the most recent editions of\the standards
cated below. Members of IEC and I1SO maintain registers of currently valid-laternational

ISO/IEC 8652:1995, Information technology — Programming language$s.= Ada.

ISO/IEC 9075-1, Information technology — Database languages —"SQL — Part 1: Framewofk

(SQL/Framework).

ISO/IEC 9075-2, Information technology — Database languages — SQL — Part 2: Foundatipn

(SQL/Foundation).

ISO/IEC 9075-3:1996, Information technology — Database languages — SQL — Part 3: Cal
Level Interface (SQL/CLI).

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

Normative references

3
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3.

3.1

1 Definitions

.1 Definitions provided in Part 4

[In

ert this paragraph | For the purposes of this part of ISO/IEC 9075, the definitions given in 1SO/I

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

3.7

P Notations

[ In

ert this paragraph | The syntax notation used in this part of ISO/UEC 9075 is an extended versig

of H
Suk

3.3

NF ("Backus Normal Form" or "Backus Naur Form"). This*version of BNF is fully described
clause 6.1, "Notation", of ISO/IEC 9075-1.

3 Conventions

[ In

ert this paragraph | Except as otherwise specified in this part of ISO/IEC 9075, the conventions

USE€|

9075-2.

3.3

3.3

.1 Use of terms

1.1 Exceptions

[ M

dified paragraph | The/phrase “an exception condition is raised:”, followed by the name of a cong

tior

, iIs used 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 invocation>"
ISO/tEE 9075-2, Subclause 11.2, “<SQL procedure statement>", Subclause 17.1, "<direct SQ

d in this part of ISO/IEC 9075 are identical to those described in ISO/IEC 9075-1 and ISO/IE

statement>", in ISO/IEC 9075-5, Subclause 13.1, “<compound statement>", and Subclause 13.

EC

n

“<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 conventions

5
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3.3 Conventions

3.3.1.2 Other terms

[ 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.

| Ingert this paragraph | An SQL-statement S1 may be said to be executed as a direct result of éxecuting
an KSQL control statement> S2 if S2 contains S1.

|_Ingert this paragraph | The phrase “The scope of a <handler declaration> contained in afan Y is thaf Y,
excluding every <SQL schema statement> contained in that Y” means that the scape‘of the <hanfller
decjaration> does not extend to SQL-statements contained in such an <SQL schetna statement>} it

does, however, extend to the <SQL schema statement> itself.

3.3.2 Relationships to other parts of ISO/IEC 9075

3.312.1 Clause, Subclause, and Table relationships

Table 1—Clause, Subclause, and Table relationships

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

~+

Corresponding Clause,
Subclause, ar*Table from an-
other part

Part containing corrg

spondence

ause 1, “Scope”
ause 2, “Normative references”

ause 3, “Definitions, notations,
nd conventions”

Libclause 3.1, “Definitions”

ded in Part 4"

Libclause 3.3, “Conyentions”
Libclause 3.3.1,-'Use of terms”
Libclause 3.3:\2:1, “Exceptions”

C
C
C
al
S
Stibclause 3.1.1, “Definitions_pro-
%
S
S
S
Stibclause-3.3.1.2, “Other terms”
S

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

Libclause 3.3.2, “Relationships to (none) (none)
otherparts 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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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-
ather part

Part containing corre-
spondence

n

Libclause 4.2, “SQL-invoked rou-
tines”

Stibclause 4.3, “SQL-paths”
Stibclause 4.4, “Tables”
Subclause 4.5, “SQL-schemas”
Stibclause 4.6, “Host parameters”
S

Libclause 4.6.1, “Status parame-

”

tqrs
Libclause 4.7, “Diagnostics area”
ibclause 4.8, “Cursors”

S
S
Stbclause 4.9, “Condition handling”
Spbclause 4.10, “SQL-statements”
S

Libclause 4.10.1, “SQL-statements
clpssified by function”

Stibclause 4.10.2, “Embeddable
SPL-statements”
S

Libclause 4.10.3, “Directly exe-
clitable SQL-statements”

Libclause 4.10.4, “Iterated SQL-
sfatements”

(%)

Libclause 4.10.5, “SQL-statements
nd transaction states”

Libclause 4.10.6, “Compound state-
ents”

omicity”

Libclause-4.11, “Basic security

S
a
S
n
Spibclause 4.107)-*SQL-statement
a
S
model’

S

Libclause 4.11.1, “Privileges”

Subclause 4.23, "SQL-invoked
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”

Subclause 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"

Subclause 4.31, "Basic security

ISO/IEC 9075-2

ISO/IEC 9075:2
ISO/IEC9075-2
ISO/IEC 9075-2
ISOMEC 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

ISO/IEC 9075-2

Clause 5, “Lexical elements”

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

Subclause 5.2, “Names and identi-
fiers”

Clause 6, “Scalar expressions”

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

Definitions, notations, and conventions
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Clause, Subclause, or Table in
this part of ISO/IEC 9075

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

Part containing corre-

spondence

Shibclause 6.1, “<value specifica-
tipn> and <target specification>"

n

Libclause 6.2, “<identifier chain>"

(%)

Libclause 6.3, “<SQL variable
gference>"

-

@)

ause 7, "Query expressions”

(%)

Libclause 7.1, “<query specifica-
tipn>"

(@)

ause 8, “Additional common
ements”

wv @

Libclause 8.1, “<routine invoca-
tipn>"

Libclause 8.2, “<privileges>"
Libclause 8.3, “<sqlstate value>"

S
S
Clause 9, “Schema definition and
manipulation”

S

Libclause 9.1, “<schema defini-

tipn>

(9]

Libclause 9.2, “<drop schema state-
ment>"

Spbclause 9.3, “<default clause=>"

Stbclause 9.4, “<drop column scope
clause>"

Stibclause 9.5, “<drop“column defini-
tipn>"

Stibclause 9.6, “<drop table con-
sraint definition>"

Spibclause 9.7, “<drop table state-
nlent>”

Subclause 9 8, “<sview definition>"

Subclause 6.3, "<value specifica-
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, "<routinefinvoca-
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-
ment>"

Subclause-11.21 ; "sview definition>"

ISO/IEC 9075-2

ISO/IEC 9075:2

(none)

1SO/IEC 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

ISOUAEC 9075-2

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>"

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-
ather part

Part containing corre-
spondence

Stibclause 9.13, “<drop translation
sfatement>"

Spbclause 9.14, “<assertion defini-
tipn>"

Spibclause 9.15, “<drop assertion
statement>"

Stbclause 9.16, “<trigger defini-
tipn>"

Libclause 9.17, “<drop user-defined
dering statement>"

S
0
Stibclause 9.18, “<SQL-server mod-
ule definition>"

S

Libclause 9.19, “<drop module
statement>"

Stbclause 9.21, “<SQL-invoked
rqutine>"

Stibclause 9.22, “<drop routine
statement>"

Clause 10, “Access control”
Libclause 10.1, “<grant statement>"

S

Spbclause 10.2, “<revoke state-
ment>"
C

ause 11, “SQL-client modules”

(%)

Libclause 11.1, “Calls,to an
externally-invoked)procedure>”

JAY

Stibclause 11.2;<'<SQL procedure
statement>%

Clause 12; “Data manipulation”

Spbctause 12.1, “<open statement>"

Subclause 11.35, "<drop translation
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>"

Subclauser11.51, “<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™

Subclause 14.2, "<open statement>"

ISO/IEC 9075-2

ISO/IEC 9075:2

ISO/IEC.9075-2

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
ISO/IEC 9075-2

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 14.3, "<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>"

Definitions, notations, and conventions
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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-
ather part

Part containing corre-
spondence

Libclause 12.7, “<temporary table
bclaration>"

Libclause 13.1, “<compound state-
ent>"

Libclause 13.2, “<handler declara-

S

d

Clause 13, “Control statements”
S

m

S

tipn>"

Spubclause 13.3, “<condition declara-
tipn>"

Libclause 13.4, “<SQL variable
pclaration>"

Libclause 13.5, “<assignment state-
ent>"

Libclause 13.6, “<case statement>"
Libclause 13.7, “<if statement>"

Libclause 13.8, “<iterate state-
ent>"

Libclause 13.9, “<leave statement>"

Libclause 13.11, “<while state-
ent>"

Libclause 13.12, “<repeat state-
ent>"

Libclause 13.13, “<forstatement>"
ause 14, “Dynamic SQL”"

Libclause 14.1;~'<prepare state-

S

d

S

n

S

S

S

n

S
Stibclause 13.10, “<loop statement>"
S

n

S

n

S

C

S
nent>"
C

ause 15; “Embedded SQL”
Libclause 15.1, “<embedded SQL

(9]

Subclause 14.11, "<temporary table
declaration>"

(none)

(none)

(none)

(none)

(none)

(none)

(none)
(none)

(none)

(nane)
(none)

(none)

(none)

(none)
Clause 15, "Dynamic SQL"

Subclause 15.6, "<prepare state-
ment>"

Clause 16, "Embedded SQL"
Subclause 16.1, "<embedded SQL

ISO/IEC 9075-2

(none)

(none)

(none)

(none)

(none)

(none)

(none)
(none)

(none)

(none)
(none)

(none)

(none)

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

ISO/IEC 9075-5
ISO/IEC 9075-5

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>"

host program>"

Clause 19, "Diagnostics manage-
ment"

Subclause 19.1, "<get diagnostics
statement>"

(none)

(none)

10 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-
ather part

Part containing corre-
spondence

ause 17, “Information Schema”

Libclause 17.1, “MODULE_
OLUMN_USAGE view”

Libclause 17.2, “MODULE_
RIVILEGES view”

Libclause 17.3, “MODULE_TABLE _
SAGE view”

ibclause 17.4, “MODULES view”
ause 18, “Definition Schema”

Libclause 18.1, “MODULE_
ODLUMN_USAGE base table”

Libclause 18.2, “MODULE_
RIVILEGES base table”

Libclause 18.3, “MODULE_TABLE_
SAGE base table”

ibclause 18.4, “MODULES base
ble”

S CW T OMW 0O W CWw TW OO0 0O

ause 19, “Status codes”
Libclause 19.1, “SQLSTATE”
ause 20, “Conformance”

Libclause 20.1, “Claims of confor>
ance”

hnex A, “SQL Conformance
Lmmary”

hnex B, “Implementation-defined
ements”

DT> WP I 0O W 0O

Anhnex C, <hnplementation-
de¢pendent. elements”
Al

hnex D, “Deprecated features”

Clause 20, "Information Schema"

(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"

Appendix D, "Deprecated features”

ISO/IEC 9075-2

(none)

(none)

(none)

(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

ISO/IEC 9075-2

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 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

(none)

ISO/IEC 9075-2

Definitions, notations, and conventions
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Table 1—Clause, Subclause, and Table relationships (Cont.)
Corresponding Clause,

Clause, Subclause, or Table in Subclause, or Table from an- Part containing corre-
this part of ISO/IEC 9075 ather part spondence

Table 3, “SQL-statement codes for Table 26, "SQL-statement codes" ISO/IEC 9075-2

uge in the diagnostics area”

Table 4, “SQLSTATE class and Table 27, "SQLSTATE class and ISO/IEC 9075:2

suibclass values” subclass values"

Table 5, “SQL/PSM feature tax- Table 13, "SQL/Bindings feature ISO/IEC.9075-5

omomy for features outside Core taxonomy for features outside Core

spL” SsQL”

3.4 Object identifier for Database Language SQL

The object identifier for Database Language SQL is defined i#tnJSO/IEC 9075-1 in Subcla
"Oljject identifier for Database Language SQL", with the following additions:

Format

<Paft 4 yes> ::=<Part 4 conformance> <Part 4 nodul e>

<Part 4 conformance> ::=4 | sql psm999 <l eft paren> 4 <right paren>
<Part 4 nodule> ::= <Part 4 nodule-yes>| <Part 4 nodul e no>

<Pafrt 4 nodule yes> ::=1 | noduleyes <l eft paren> 1 <right paren>
<Pafft 4 nmodule no> ::=0 |~nodul eno <l eft paren> 0 <right paren>

Syntax Rules

1) |Specification.of <xPart 4 yes> implies that conformance to ISO/IEC 9075-4 is claimed.

use 6.3

2) |Specification of <Part 4 module yes> implies that conformance to Feature P01, “Stored modules”,

is claimed.

is=not claimed

3) |Spetification of <Part 4 module no> implies that conformance to Feature P01, “Stored modu1es”,

12 Persistent Stored Modules (SQL/PSM)
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| SQL-server modules

SQL-server module is a persistent object defined in a schema and identified by ‘an-<SQL-ser
Hule name>. SQL-server modules are created with <SQL-server module definition>s and de-
yed with <drop module statement>s and by <drop schema statement>s thatdestroy the sche

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

<SQL-server module name> of an SQL-server module iS.a <schema qualified name>. The c}
br set specified by the <SQL-server module character set specification> identifies the charact

>, The <default schema name> specified by the .<SQL-server module schema clause> identif
schema name used for implicit qualification of wunqualified names appearing in the <SQL-sen
Hule definition>. The SQL-invoked routines of*an SQL-server module are invoked only from
| -statements.

SQL-server module has an SQL-server ‘module authorization identifier, which is set to the
horization identifier of the owner of(the schema that contains the SQL-server module at the
e the SQL-server module is created: The SQL-server module authorization identifier acts as
Fent authorization identifier for privilege determination for the SQL objects, if any, contained
SQL-server module.

SQL-server module is described by an SQL-server module descriptor. An SQL-server modulg
Criptor includes:

The SQL-servertimodule name of the SQL-server module.
The descriptor of the character set in which the SQL-server module is represented.

The defatflt schema name used for implicit qualification of unqualified names in the SQL-sel
module.

er

nas

ar-
48

brtoire used for expressing the names of schema objects used in the <SQL-server module defini-

es
Ver

the
n

ver

The SQl -server module authorization identifier of the SQIl -server module

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

The text of the <SQL-server module definition>.

Concepts
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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

defimtiorm>"orarmretementofam SQt=schema AT SQt=mvoked Toutimethat s arm etermertof =

SQL-schema is called a schema-level routine.

| Rpplace 22nd paragraph | An SQL-invoked routine has a routine SQL-path, which is inherited“from
its pontaining SQL-server module or schema, the current SQL-session, or the containing<SQL-client
modiule.

| Ifsert in the 23rd paragraph | — If the SQL-invoked routine is not a schema-level rottine, then thg
<SQL-server module name> of the SQL-server module that includes the SQL¢invoked routine and
the|<schema name> of the schema that includes the SQL-server module.

4.3 SQL-paths

[ Réplace 3rd paragraph | The value specified by CURRENT_PATH-Is the value of the SQL-path of the
curfent SQL-session. This SQL-path is used to search for the' subject routine of a <routine invoga-
tion> whose <routine name> does not contain a <schema hame> when the <routine invocation>|is
cogained in <preparable statement>s that are preparediin the current SQL-session by either ap

<eXecute immediate statement> or a <prepare statement>, or contained in <direct SQL statement>s
thalt are invoked directly. The definition of SQL-schemas and SQL-server modules specify an SQL-
path that is used to search for the subject routine*of a <routine invocation> whose <routine nane>s
do pot contain a <schema name> when the <rputine invocation> is contained respectively in thg
<schema definition> or the <SQL-server mgdule definition>.

4.4 Tables

| Replace 16th paragraph | A declared local temporary table may be declared in an SQL-client modulle

or in an SQL-server modulé.

| Irfsert after 16th paragraph- A declared local temporary table that is declared in an SQL-server module
is § named table defined by a <temporary table declaration> that is effectively materialized the first
time any <module rodtine> in the <SQL-server module definition> that contains the <temporar

tabje declaratiofi>-is executed.
| Irfsert after Z6th paragraph | A declared local temporary table is accessible only by <module routineps
in ‘]he <SQL-server module definition> that contains the <temporary table declaration>. The ef

fective’<schema name> of the <schema qualified name> of the declared local temporary table mpy
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

4.4.1 Status parameters

| Ingert this paragraph | Exception conditions or completion conditions may be raised during the ex-
ecufion of an <SQL procedure statement>. One of the conditions becomes the active ‘condition

when the <SQL procedure statement> terminates; the active condition is the condition returned
SQLSTATE. If the active condition is an exception condition, then it is called(the active exceptio
condition. If the active condition is a completion condition, then it is called\the active completio
congdition.

in

[0 R J—

| Ingert this paragraph | If the <SQL procedure statement> is a <compound-statement>, then the ac
tivg condition may result from the action of some exception handleryspecified in the <compound
stafement>.

4.7 Diagnostics area

| Ingert this paragraph | An implementation shall place information about a completion or exception ¢on-
ditipn 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 plgces
infgrmation about them into the diagnostics-area.

V

| Ingert this paragraph | The diagnostics arealis emptied during the execution of a <signal statementp>.
Information is added to the diagnostics.area during the execution of a <resignal statement>.

4.8 Cursors

[ Ingert this paragraph | For gvery <declare cursor> in a <compound statement>, a cursor is effectively
creqited each time the‘<gompound statement> is executed, and destroyed when that execution
completes.

4.9 Condition handling

Conditionn handling is the method of handling exception and completion conditions in SQL/PSM
Condition handling provides a <handler declaration> to define a handler, specifying its type, th¢
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.
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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>.

exc

n the <compound statement> containing a <handler declaration> is executed, achandler is
ated for the conditions associated with that <handler declaration>. A created handler is activated

N it is the most appropriate handler for an exception or completion conditionithat has been

iged by an SQL-statement. Such a handler is an active handler.

most appropriate handler is determined during execution of an implicit“or explicit <resig-
statement>. An implicit <resignal statement> is executed when a,<compound statement> o
ndler action> completes with a condition other than successful completion.

ement raising the exception condition is terminated with that exception condition. This typg
bption condition is called an unhandled exception condition. Unhandled exception conditions

examined at the next visible scope for handling. If an exception condition remains unhandled at

out
Eve
wh

Ift
res
con

Ah
If 4

If 4

brmost <externally-invoked procedure> or <direct SQL statement>, it is seen by the SQL-clie
n if the SQL-client resolves the exception condition; execution is not resumed in the SQL-sen
bre the exception condition was raised.

nere is no most appropriate handler and the\condition is a completion condition, then executig
Imed as specified in Subclause 6.2.3.1, "Exceptions”, in ISO/IEC 9075-1. This type of complet
dition is called an unhandled completiorr condition.

andler type specifies CONTINUEEXIT, or UNDO.
handler type specifies CONTINUE, then, when the handler is activated, it will:

Execute the handler action.

tion. If the SQL:statement that raised the condition is an <SQL control statement>, then “t
following SQL-~statements” do not include the <SQL procedure statement>s contained within
<SQL contrglstatement>.

NOTE 2~ \For example, if the executing statement that raised the condition is an <if statement>,
control_is. returned to the SQL-statement following the <if statement>.

handler type specifies EXIT, then, when the handler is activated, it will:

Return control to the_SQL-statement following the executing statement that raised the condi-

EC

ith
gres

nere is no most appropriate handler and the condition is an gxception condition, then the SQL-

of
are

the
nt.
ver

nis
on

ne
the

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:

16

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

dec
If 3

ratiaon
aracron

<handler action> completes with an exception or completion condition other than succeSsfu

completion, then an implicit <resignal statement> is executed. The <resignal statement>deter-

min

4.]

es whether there is another <handler declaration> that can resolve the condition.

|0 SQL-statements

0.1 SQL-statements classified by function

ert this paragraph | The following are additional main classes of SQL=statements:

SQL-control declarations

ert this paragraph | The following are additional SQL-schem@’statements:

<SQL-server module definition>
<alter module statement>

<drop module statement>

ert this paragraph | The following are additiehal SQL-control statements:

<compound statement>
<case statement>

<if statement>

<iterate statement>
<leave statement>
<loop statement>
<whilé&statement>

<repeat statement>

<for statement>

<assignment statement>

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

<condition declaration>
<handler declaration>

<SQL variable declaration>

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

— <signal statement>

— <rncignnl statement>

4.10.2 Embeddable SQL-statements

| Ingert this paragraph | The following are additional SQL-statements that are embeddablefin an <erp-
bedded SQL host program> and that may be the <SQL procedure statement> in an‘<externally
invpked procedure> in an SQL-client module:

— |All SQL-control statements

NOTE 3 — SQL-control declarations contained in (for example) <compound statéement>s are permitted, ejen
whgn the containing SQL-statement is embedded in an <embedded SQL host'\program>.

4.10.3 Directly executable SQL-statements

[ Ingert this paragraph | The following are additional SQL-statements that may be executed directly:

— |All SQL-control statements

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

— |<while statement>

— |<repeat statement>

— |<for statement>

4.10.5 SQLk-statements and transaction states

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

« <IO0r statement=

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

e <jterate statement>

e <|eave statement>
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4.10 SQL-statements

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

SQL-statements:

SQL-control statements other than:

e <for statement>
= <jterate statement>

e <leave statement>

[[In

ert this paragraph | If the initiation of an SQL-transaction occurs in an atomic éxecution contex

andg
exc

4.1
AcC

sta
har

an SQL-transaction has already been completed in this atomic execution context, then an
pption condition is raised: invalid transaction initiation.

0.6 Compound statements

bmpound statement allows a sequence of SQL-statements to be considered as a single SQL-
ement. A compound statement also defines a local scop€jin“which SQL-variables, condition
dlers, and cursors can be declared. See Subclause 13.1,\'<compound statement>".

E)

na

4.10.7 SQL-statement atomicity

| Aligment 1st paragraph | The execution of <compolnd statement>s that specify ATOMIC is atomic.
4.11 Basic security model

4.11.1 Privileges

| Ingert this paragraph | A privilege/further authorizes a given category of <action> to be performed (¢
spefified SQL-server module-by a specified <authorization identifier>.

| Ingert this paragraph | Af“execute privilege descriptor may also identify the existence of a privilege
the| SQL-server module identified by the privilege descriptor.

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

[ Ingert this_paragraph | Individual SQL-invoked routines contained in an SQL-server module cannot
be fssociated with EXECUTE privilege descriptors. Only schema-level routines and SQL-server
moglules 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.

Concepts
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5 Lexical elements

5.1 <token>and <separator>

Function
Spdcify lexical units (tokens and separators) that participate in SQL language.
Format

<non-reserved word> ::=

'l Al alternatives fromlSQO | EC9075-2
| 't Al alternatives fromlSQ |EC9075-5
| CONDI TI ON_I DENTI FI ER

<regserved word> ::=
Il Al alternatives fromlSQ | EC9075-2
| 't Al alternatives fromlSQO |EC9075-5

| CONDI TION

| DO

| ELSEIF | EXIT

| HANDLER

| 1F | | TERATE

| LEAVE | LOOP

| REDO | REPEAT | RESI GNAL
| Sl GNAL

| UNDO'| UNTIL

| W LE

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

Function

Spe

Format

<S(
<S(

<CO

Sy
1)

2)

3)

4)

cify names.

L-server nodul e nane> ::=
<schema qualified nane>

L. variable name> ::=
<identifier>

ndi tion nane> :: =
<identifier>

htax Rules

intervening <schema definition> or <SQL-server module definition>, in a <preparable state-
ment> that is prepared in the current SQL=séssion by an <execute immediate statement> on
<prepare statement> or in a <direct SQL statement> that is invoked directly, then the defadl
<unqualified schema name> for the SQL-session is implicit.

[ Insert before SR4)a) | If the <localoi~'schema qualified name> is contained in an <SQL-server
module definition> without an intervening <schema definition>, then the <default schema
name> that is specified or_implicit in the <SQL-server module definition> is implicit.

[ Replace ISO/IEC 9075-5 SR2) | If the <schema qualified name> is contained, without an interv,
ing <schema definition> or <SQL-server module definition>, in a <preparable statement> tha
prepared in the current SQL-session by an <execute immediate statement> or a <prepare st
ment> or in a,<direct SQL statement> that is invoked directly, then the default <unqualifie
schema nameé>“for the SQL-session is implicit.

[ Insert béfore SR11)a) | If the <schema qualified name> is contained in an <SQL-server modulg
definition> without an intervening <schema definition>, then the <default schema name> th
is specified or implicit in the <SQL-server module definition> is implicit.

[ Replace ISO/IEC 9075-5 SR1) | If the <local or schema qualified name> is contained, without gn

en-
it is
hte-

at

5)

Replace SR8) | Case:

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

Case:

in

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

equivalent to QI. UDT is the user-defined type identified by UDTN.

Lexical elements
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5.2 Names and identifiers

ii) Otherwise:
1) Case:

A) If UDTN is contained without an intervening <schema definition> or <SQI -
server module definition>, in a <preparable statement> that is prepared imthe
current SQL-session by an <execute immediate statement> or by a <prepare
statement> or in a <direct SQL statement> that is invoked directly, then’let PP
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 of ‘that <SQL-servgr
module definition>.

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

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

2) Let N be the number of <schema name>s.in DP. Let S;j, 1 (one) < i < N, be the iith
<schema name> in DP.

3) Let the set of subject types be the-Set containing every user-defined type T in thg
schema identified by some S;, 1\(one) < i < N, such that the <qualified identifierp of
T is equivalent to QIl. Therecshall 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 subject types
such that there is no other type UDT2 for which the <schema name> of the
schemna that includes the user-defined type descriptor of UDT2 precedes in DP
the <schema name> identifying the schema that includes the user-defined type
descriptor of UDT. UDTN identifies UDT.

5))'The implicit <schema name> of UDTN is the <schema name> of the schema thalt
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

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>.

SOl _clicont maadiln dafinatiny

Access Rules

Ggneral Rules
1) An <SQL-server module name> identifies an SQL-server module.
2) An <SQL variable name> identifies an SQL variable.

3) A <condition name> identifies an exceptior)cendition or a completion conditior
and optionally a corresponding SQLSTATE value.

No additional Access Rules.

Otharanco LIDTANL 1o containnd 1
T

o +h manlhicit
OrCTVWwISCT O T Ty 1o corrcoar e ot T CTITCTTC eette—eaeHHHoR 7 CTIC |||||J||u|\.

<schema name> of UDTN is the <schema name> that is specified or implicit in <SQ|-
client module definition>.
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6 Scalar expressions

6.1 <value specification> and <target specification>

Function

ISO/IEC 9075-4:1999 (E)

Spdcify one or more values, host parameters, SQL parameters, dynamic parameters, host variabjles,
or $QL variables.

Format

<gelner al

val ue specification> ::=
' Al alternatives fromlSQ | EC9075-2
' Al alternatives fromlSQ |EC9075-5
<SQ. variabl e reference>

<sijnpl e val ue specification> ::=

Il Al alternatives fromlSQ | EC9075-2
'l Al alternatives fromlSQ | EC 90755
<SQ. vari abl e reference>

<t arget specification> ::=

I Al alternatives froml SO kEC 9075-2
Il Al alternatives froml S@.l EC9075-5
<SQ. vari abl e referencex

<sijnpl e target specification> .=

'l Al alternativessfirom! SO | EC 9075- 2
I Al alternatives)fromlSQ | EC9075-5
<SQ. vari abl e rlefjerence>

Syntax Rules

No additional Syntax Rules.

AccessiRules

No additional Access Rules.

General Rules

No additional General Rules.

Scalar expressions
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6.2

<identifier chain>

6.2 <identifier chain>

Function

Dispmbiguate a <period>-separated chain of identifiers.

Fotirmat

No
Sy

1)

2)

3)

4)

5)

hddi ti onal Format itens.

Nhtax Rules

[ Replace introductory paragraph of SR7) | For at most one j between 1.and M, PICj is called thsg
basis of IC, and j is called the basis length of IC. The referent of the basis is a column C of &
table, an SQL parameter SP, or an SQL variable SV. The basis; basis length, basis scope and
basis referent of IC are determined as follows:

If N = 1, then IC shall be contained within the scope of one or more exposed
<table or query name>s or <correlation name>s whaseyassociated tables include a column whose
<identifier> is equivalent to I; or within the scope of‘a <routine name> whose associated <SQL
parameter declaration list> includes an SQL parameter whose <identifier> is equivalent to |;
or within the scope of one or more <beginninglabel>s whose associated <local declaration ligt>
includes an SQL variable whose <identifier®is equivalent to 1,. Let the phrase possible scope
tags denote those exposed <table name>s, <correlation name>s, and <routine name>s.

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

[ Insert before SR7)b)ii) | If 1C7is-contained within the scope of a <beginning label> whose associated
<local declaration list>(includes an SQL variable SV whose <identifier> is equivalent to 14, then
PIC, is a candidate basis of IC, the scope of PIC; is the scope of SV, and the referent of PIC}, is
SV.

if BL < N, then let TIC be the <value expression primary>:
( PICgl) <period>1pgL+1 <period>. . . <period>I|p

The Syntax Rules of Subclause 6.23, "<value expression>", are applied to TIC, yielding a co
umh Yeference, an SQL parameter reference, or an SQL variable reference, and (N-BL) <fie]d
reference>s, <method invocation>s, <modified field reference>s, and/or <mutator reference>s|

6)

28

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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6.2 <identifier chain>

Access Rules

None.

Gdneral Rules

1) If BIC is an SQL variable reference, then BIC references the SQL variableSV pf a
given execution of the <compound statement> whose <local declaration list> contains the <SQL
variable declaration> that declares SV.
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6.3 <SQL variable reference>

Function
Re(jrrence an SQL variable.
Format

<SQL variable reference> ::=
<basi c identifier chain>

Syntax Rules

1) |An <SQL variable reference> shall be a <basic identifier chain> that is an SQL variable refer-
ence.

Access Rules

None.

Gdneral Rules

None.
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7

7.

Function
Spdcify a table derived from the result of a <table expression>.
Format

No

Syntax Rules

1)

2)

Access Rules

Ge

1 <query specification>

Query expressions

ISO/IEC 9075-4:1999 (E)

hddi ti onal Format itens.

[ Insert after SR7)f)i)) | If IC is contained within the scope.of a <beginning label> whose associate
<local declaration list> includes an SQL variable SV whose <identifier> is equivalent to 14, t
PIC, is a candidate basis of IC and the scope of<RIC is the scope of SP.

[ Insert after SR2) in Part 5 | An SQL variable;

No additional Access Rules.

neral Rules

No additional General’Rules.

d
hen

Query expressions
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8 Additional common elements

8.1 <routine invocation>

Function
Invpke an SQL-invoked routine.
Format

No addi ti onal Format itens.

Syntax Rules

1) An SQL-invoked routine R is an executable routine if and only if R is a possibly
candidate routine and

Case:

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

Case:

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

ii) Otherwise, the applicable privileges of the <authorization identifier> that owns the
containing schema include EXECUTE on R.

b) Otherwise,

Case:

i) IRl is contained in an <SQL-server module definition> M, then the current priviledes
thclude EXECUTE on M.

1i) 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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8.1

<routine invocation>

EC

5) [ Replace SR8)b))1)C)l) | If RI is contained in a <schema definition> without an intervening <SQL-

AcC

Ge

1)

2)

3)

server module definition>, then let DP be the SQL-path of that <schema definition>.

VALUE, respectively.

cess Rules

No additional Access Rules.

neral Rules

| Insert after GR6)c)i) |

NOTE 7 — The identities of declared local temporary tables that are~defined in <SQL-server modulg
are not removed.

[ Replace SR10)b)i) | If TS; is an <SQL variable name> or. a«<host parameter specification>, thg
CPV; is assigned to TS; according to the rules of Subclause 9.1, "Retrieval assignment”, in
ISO/IEC 9075-2.

| Replace SR10)b)i) | If TS; is an <SQL variable name> or the <SQL parameter name> of an S(
parameter of an SQL-invoked routine, then €PV; is assigned to TS; according to the rules o
Subclause 9.2, "Store assignment”, in ISO/IEC 9075-2.

34

Persistent Stored Modules (SQL/PSM)


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

©ISO/IEC ISO/IEC 9075-4:1999 (E)
8.2 <privileges>

8.2 <privileges>

Function

Sp4cify privileges.
Fofrmat

<obj ect nane> ::=
Il Al'l alternatives fromlSQ | EC9075-2
| 't Al alternatives fromlSQ |EC9075-5
| MODULE <nodul e name>
Synhtax Rules
1) If the object identified by <object name> of the <grant statement> or <revoke
statement> is an SQL-invoked routine or an SQL-server. module, then <privileges> shall spefify
EXECUTE; otherwise, EXECUTE shall not be specified.

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rulest
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8.3 <sqlstate value>

Function
Spqcify an SQLSTATE value.
Format

<sql state 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 implementation-defined character set jin
which SQLSTATE parameter values are returned.

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

4) |V shall comprise either:

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

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

¢) Five characters of which:-the first two have the form of an implementation-defined class
value and the last three have the form of either a standard-defined subclass value or arj
implementation-defined subclass value.

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

6) |The SQLSTATLE value defined by the <sqlstate value> is V.

Access Rules

None.

General Rules

None.
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9

9.

Fu
D:Iine a schema.

F

<S(C|

Sy

AcC

Ge

Schema definition and manipulation

1 <schema definition>

nction

rmat

hema el ement> :: =

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

htax Rules

No additional Syntax Rules.

cess Rules

No additional Access Rules.

neral Rules

No additional General Rules.

Schema definition and manipulation

ISO/IEC 9075-4:1999 (E)
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9.2 <drop schema statement>

9.2 <drop schema statement>

Function

Deg

Format

No

Sy
1)

AcC

Ge

1)

2)

troy a schema.

hddi ti onal Format itens.

ntax Rules
If RESTRICT is specified, then S shall not include anySQL-server modules.

cess Rules

No additional Access Rules.

neral Rules

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

a)

b)

Case:

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

DROP MODULE N CASCADE

Let R be any SQL~ifivoked routine whose routine descriptor contains the <sch¢ma
name> of S in the <SQL routine“body>.

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 Accpss
Rule checking:

DRORAVIEDULE MN CASCADE

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

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

Sp4cify the default for a column, domain, or SQL variable.

Format

No addi ti onal Format itens.

Syntax Rules

1) The subject data type of a <default clause> is the data_type specified in the
descriptor identified by the containing <column definition>, <domain definition>, <attribute
definition>, <alter column definition>, or <alter domain statempent>, or that defined by the
<data type> specified in the containing <SQL variable declaration>.

Access Rules

No additional Access Rules.

Gdneral Rules

None.
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9.4 <drop column scope clause>

Function

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

Format

No addi ti onal Format itens.

Syntax Rules

1) |[ Insert after SR3)d) | The module descriptor of any SQL-server module.

Access Rules

None.
Gdneral Rules

1) For every SQL-invoked routine R*whose routine descriptor includes a <SQL
routine body> that contains an impacted dereférence operation,

Case:

a) If Ris included in an SQL-serverimodule M, then let MN be the <SQL-server module nafne>

of M. The following <drop medule statement> is effectively executed without further Accgss
Rule checking:

DROP MODULE MN CASEADE

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

DROP SPECH FI C ROUTI NE SN CASCADE

2) || Insert after GR4) | Let SSM be any SQL-server module whose module descriptor includes an
impacted dereference operation, and let MN be the <SQL-server module name> of SSM. The|fol-
lowing=<drop module statement> is effectively executed without further Access Rule checking:

BROP MODULE N CASCADE
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9.5 <drop column definition>

Function

Degtroy a column.

Format

No addi ti onal Format itens.

Syntax Rules
1) If RESTRICT is specified, then C shall not be referenced’in any of the following:
a) The <query expression> of any view descriptor.

b) The <search condition> of any constraint descriptor other than a table constraint descrigtor
that contains references to no other column and thatds included in the table descriptor df T.

¢) The <SQL routine body> of any routine descriptor.

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

e) The module descriptor of any SQL-seérver module.

NOTE 8 — A <drop column definition>sthat does not specify CASCADE will fail if there are any refgr-

ences to that column resulting from the use of CORRESPONDING, NATURAL, SELECT * (except where
contained in an exists predicate>), . or REFERENCES without a <reference column list> in its <referepced
table and columns>.

NOTE 9 — If CASCADE isspecified, then any such dependent object will be dropped by the executidn of
the <revoke statement>-specified in the General Rules of this Subclause.

NOTE 10 — CN mady-pe contained in an implicit trigger column list of a trigger descriptor.

Access Rules

No additional Access Rules.

Gdneral 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 Ris 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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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
<column name> of C 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 MCODULE N CASCADE
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9.6 <drop table constraint definition>

Function

Degtroy a constraint on a table.

Format

No addi ti onal Format itens.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

Gdneral Rules

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

Case:

a) If Ris 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 Accgss
Rule checking:

DROP MODULE MN CASCADE

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

DROP_SPECI FI C ROUTI NE SN CASCADE
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9.7 <drop table statement>

Function

Degtroy a table.
Format

No

Sy
1)

AcC

Ge

1)

2)

EC

hddi ti onal Format itens.

Nhtax Rules

[ Insert after SR6) | If RESTRICT is specified, then T shall not be referenced in the module desc
tor of any SQL-server module.

cess Rules

No additional Access Rules.

neral Rules

Let R be any SQL-invoked routirie whose routine descriptor contains the <tab
name> of T in the <SQL routine body>.

Case:

a) If R an SQL-server module Mjthen let MN be the <SQL-server module name> of M. Th
following <drop module statement> is effectively executed without further Access Rule
checking:

DROP MODULE MN/CASCADE

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

DROR-SPECI FI C ROUTI NE SN CASCADE

[ Insert afier'\GR5) | Let SSM be any SQL-server module whose module descriptor includes the
<tablesname> of T and let MN be the <SQL-server module name> of SSM. The following <d
module statement> is effectively executed without further Access Rule checking:

«-ip_

fop

DROP_ MODULE M\ CASCADE
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9.8 <view definition>

Function
D:Iine a viewed table.
Format

No addi ti onal Format itens.

Syntax Rules

1) [ Insert after SR2) |

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

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.
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9.9 <drop view statement>

Function

©ISO/IEC

Degtroy a view.

Format

No

Sy
1)

AcC

Ge

1)

2)

hddi ti onal Format itens.

Nhtax Rules

[ Insert after SR4) | If RESTRICT is specified, then V shall not be referenced in the module desc
tor of any SQL-server module.

cess Rules

No additional Access Rules.

neral Rules

Let R be any SQL-invoked routirie whose routine descriptor contains the <tab
name> of V in the <SQL routine body>.

Case:

of M. The following <drop module statement> is effectively executed without further Acc
Rule checking:

DROP MODULE MN/CASCADE

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

DROR-SPECI FI C ROUTI NE SN CASCADE

[ Insert afier'\GR4) | Let SSM be any SQL-server module whose module descriptor includes the
<tablesmame> of V and let MN be the <SQL-server module name> of SSM. The following <d
module statement> is effectively executed without further Access Rule checking:

DROP_ MODULE M\ CASCADE

Fip-

a) If Ris included in an SQL-server module M, then let MN be the <SQL-server module nafne>

£SS

[op
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9.10 <drop domain statement>

Function

Degtroy a domain.

Format

No addi ti onal Format itens.

Syntax Rules

1) [ Insert after SR2) | If RESTRICT is specified, then D shall not be referenced in the module descfip-
tor of any SQL-server module.

Access Rules

No additional Access Rules.

Gdneral Rules

1) |[ Insert after GR1) | Let SSM be any SQL-server-module whose module descriptor includes the
<column name> of C and let MN be the <SQL-server module name> of SSM. The following
<drop module statement> is effectively, €xecuted without further Access Rule checking:

DROP MODULE IWMN CASCADE
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9.11 <drop character set statement>

Function

EC

Deg

Format

No

Sy
1)

AcC

Ge

1)

2)

troy a character set.

hddi ti onal Format itens.

Nhtax Rules

cess Rules

No additional Access Rules.

neral Rules

Let R be any SQL-invoked routinéwhose routine descriptor contains the <cha
ter set name> of C in the <SQL routine body>:

Case:

of M. The following <drop medule statement> is effectively executed without further Acc
Rule checking:

DROP MODULE MN CASEADE

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

DROP SPECH FI C ROUTI NE SN CASCADE

[ Insert after GR2) | Let SSM be any SQL-server module whose module descriptor includes the
<character set name> of C and let MN be the <SQL-server module name> of SSM. The follow
<drop“module statement> is effectively executed without further Access Rule checking:

BROP MODULE N CASCADE

[ Insert after SR4) | C shall not be referenced in the module descriptor,of.any SQL-server modulg.

ac-

a) If R is included in an SQL-serverimodule M, then let MN be the <SQL-server module nafne>

ESS

ng
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9.12 <drop collation statement>

Function

Degtroy a collating sequence.

Format

No addi ti onal Format itens.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

Gdneral Rules

1) Let R be any SQL-invoked routine whose routine descriptor contains the <collation
name> of C in the <SQL routine body> or thie <SQL parameter declaration>s.

Case:

a) If Ris included in an SQL-server module M with no intervening <schema definition>, then
let MN be the <SQL-server module name> of M. The following <drop module statementx is
effectively executed witheut further Access Rule checking:

DROP MODULE MN CASCADE

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

DROP_SPECI FI C ROUTI NE SN CASCADE

2) || Insert afterGR5) | Let SSM be any SQL-server module whose module descriptor includes the
<collationname> of C and let MN be the <SQL-server module name> of SSM. The following
<droprmodule statement> is effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE
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9.13 <drop translation statement>

Function

Degtroy a character translation.

Format

No addi ti onal Format itens.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

Gdneral Rules

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

Case:
a) If Ris included in an SQL-server module M with no intervening <schema definition>, then

let MN be the <SQL-server module name> of M. The following <drop module statementx is
effectively executed witheut further Access Rule checking:

DROP MODULE MN CASCADE

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

DROP_SPECI FI C ROUTI NE SN CASCADE
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9.14 <assertion definition>

Function

Spdcify an integrity constraint by means of an assertion and specify the initial default time_for
chefking the assertion.
Fofrmat

No addi ti onal Format itens.

Synhtax Rules

1) [ Insert after SR4) |

NOTE 12 — <SQL variable name> is also excluded because of the scoping rules for <SQL variable
name>.

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.
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9.15 <drop assertion statement>

Function

Degtroy an assertion.

Format

No addi ti onal Format itens.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

Gdneral Rules

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

Case:
a) If Ris 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 Accgss
Rule checking:

DROP MODULE MN CASCADE

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

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

Function
Djined triggered SQL-statements.
Fofrmat

<trjiggered SQ statement> ::=
<SQ. procedure statenent>

NQOTE 13 — The preceding production defining <triggered SQL statement> complétély supersedes the
defipition in ISO/IEC 9075-2.

Syntax Rules

1) If <SQL procedure statement> simply contains.a <compound statement> CS, then
CS shall specify ATOMIC.

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.
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9.17 <drop user-defined ordering statement>

Function

Degtroy a user-defined ordering method.

Format

No addi ti onal Format itens.

Syntax Rules

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

Access Rules

No additional Access Rules.

Ggneral Rules
1) 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 definition>, then
let MN be the <SQL-server module name> of M. The following <drop module statementx is
effectively executed without further-Access Rule checking:

DROP MODULE MN CASCADE

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

DROP SPECI FI C RAUTI NE SN CASCADE

2) || Insert after GR6) | L'et-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 statement>|is
effectively executed without further Access Rule checking:

DROR.MODULE MN CASCADE
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9.18 <SQL-server module definition>

Function

Defline an SQL-server module.

F(jrmat

<S(

<S(Q
<S(
<de]
<S(

<S(

Sy
1)

2)

L-server nodule definition> ::=

CREATE MODULE <SQL-server nodul e nane>
[ <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>. ..

END MODULE

L-server nodul e character set specification> ::=
NAMES ARE <character set specification>

|- server nodul e schenma cl ause> :: =
SCHEMA <default schena nanme>

fault schema nanme> ::=
<schema nane>

L-server nodul e path specification> ™=
<pat h specification>

|- server nodul e contents> ::=
<SQ.-i nvoked routine> <sém col on>

Nntax Rules

If an <SQL-serveranodule definition> is contained in a <schema definition> SD and the <SQ
server module name> of the <SQL-server module definition> contains a <schema name>, th
that <schema‘name> shall be equivalent to the specified or implicit <schema name> of SD.

The schema identified by the explicit or implicit <schema name> of the <SQL-server modulg

the/,<SQL-server module name> of the containing <SQL-server module definition>.

L-
EN

namex>-shall not include a module descriptor whose <SQL-server module name> is equivalent to

3)

The-SQL-invokedroutine specified-by <SQL-invoked routine> shall-not be-aschema-level ro

4)

tine.

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

If <SQL-server module path specification> is not specified, then an <SQL-server module pat
specification> containing an implementation-defined <schema name list> that includes the
explicit or implicit <schema name> of the <SQL-server module name> is implicit.

EC

h

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

of the explicit or implicit <schema name> of the <SQL-server module name>.
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6) The <schema name list> of the explicit or implicit <SQL-server module path specification> is
used as the SQL-path of the SQL-server module. The SQL-path is used to effectively qualify
unqualified <routine name>s that are immediately contained in <routine invocation>s that are
contained in the <SQL-server module definition>.

7) [If <SQL-server module schema clause> is not specified, then an <SQL-server module schémg
clause> containing the <default schema name> that is equivalent to the explicit or implieit
<schema name> of the <SQL-server module name> is implicit.

8) |If <SQL-server module character set specification> is not specified, then an <SQL%server modlule
character set specification> containing the <character set specification> that.is_equivalent to|the
<schema character set specification> of the schema identified by the explicit or implicit <sch¢ma
name> of the <SQL-server module name> is implicit.

9) [The explicit or implicit <SQL-server module character set specification> is the character set|in
which the SQL-server module is represented. If the SQL-server, module is actually represented
in a different character set, then the effects are implementation=dependent.

Access Rules

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

General Rules
1) |An <SQL-server module definition>-defines an SQL-server module.

2) |A privilege descriptor is created\that defines the EXECUTE privilege on the SQL-server mogl-
ule to the <authorization identifier> that owns the schema identified by the explicit or impligit
<schema name> of the <§QLk-server module name>. The grantor for the privilege descriptor]|is
set to the special grantor,value “_SYSTEM?”. This privilege is grantable if and only if all of the
privileges necessary (for-the <authorization identifier> to successfully execute the <SQL proce-
dure statement> contained in the <routine body> of every <SQL-invoked routine> contained|i
the <SQL-server-module definition> are grantable.
NOTE 15 —/The necessary privileges include the EXECUTE privilege on every subject routine of evgry
<routine invocation> contained in the <SQL procedure statement>.

5

3) |An SQl=server module descriptor is created that describes the SQL-server module being defiped.
The SQL-server module descriptor includes:

N

o) The SOQt=server modute ramespecified-by the <SQt=server modute rame>;

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

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

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

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

f) 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

EC

Deg

Format

<dr

Sy

1)

2)
3)

AcC

1)

Ge

1)

troy an SQL-server module.

op nmodul e statenment> :: =
DROP MODULE <SQL-server nodul e nane> <drop behavi or>

htax Rules

Let MN be the <SQL-server module name> and let M be the SQL-Sérver module identified
MN.

M shall be an SQL-server module.

If RESTRICT is specified, then the descriptor of M shall not include the descriptor of an
SQL-invoked routine that is included in the subjecttoutines of a <routine invocation> that
is contained in any of the following:

a) The <SQL routine body> of any routine descriptor not included in the module descriptor
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 descriptor of any SQL-server module other than M.

cess Rules

The enabled, authorization identifiers shall include the <authorization identifier> that owns
schema identified by the <schema name> of M.

neral-Rules

y

of

the

2)

58

checking:
REVOKE EXECUTE ON MODULE MN FROM A CASCADE

The descriptor of M is destroyed.

Persistent Stored Modules (SQL/PSM)
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9.20 <drop data type statement>

Function

Degtroy a user-defined type.
Fofrmat

No addi ti onal Format itens.

Syntax Rules

1) |[ Insert after SR4)H)v) | The module descriptor of any SQL-server module:

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

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

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.
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9.21 <SQL-invoked routine>

EC

Function

Djine an SQL-invoked routine.
Format

<SQ@L-invoked routine> ::=

<NnD

<Ny

<NnD

Sy
1)

2)

3)

'l Al'l alternatives fromlSQO |EC9075-2
| ' Al alternatives froml SO |EC9075-5
| <modul e routine>

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

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

dul e function> ::=
[ DECLARE ] <SQ.-invoked function>

htax Rules

Replace SR5)h) | Case:

a) If an <SQL-invoked routine> is‘contained in an <SQL-server module definition>, and <Ig
guage clause> is not specified, then a <language clause> that is equivalent to the <langu
clause> of the <SQL-server module definition> is implicit.

b) If an <SQL-invoked-reutine> is not contained in an <SQL-server module definition> ang
<language clause>_is“hot specified, then LANGUAGE SQL is implicit.

[ Replace SR5)m) | I"<SQL-invoked routine> is contained in a <schema definition> without an
intervening <SQL-server module definition> and RN contains a <schema name> SN, then
SN shall bedequivalent to the specified or implicit <schema name> of the containing <schem
definition>Let S be the SQL-schema identified by SN.

[ Insert,after SR5)m) | If <SQL-invoked routine> is contained in an <SQL-server module definitig
anthif RN contains a <schema name> SN, then SN shall be equivalent to the specified <sche

In-
age

n>
ma

name> of the containing <SQL-server module definition>. Let S be the SOL-schema identifi

pd

AcC
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by SN.

cess Rules

No additional Access Rules.
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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-SQt=server modute-thatnctodesthe-SOt=imvoked routineand-the—schema mameof-the

schema that includes that SQL-server module.
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9.22 <drop routine statement>

Function

Deg

©ISO/IEC

troy an SQL-invoked routine.

Format

No

Sy
1)
2)

AcC

Ge

hddi ti onal Format itens.

Nhtax Rules

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

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

cess Rules

No additional Access Rules.

neral Rules

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

Function

Degtroy a user-defined cast.

Format

No addi ti onal Format itens.

Syntax Rules

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

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.
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10 Access control

101 <grantstatement>

Function
Deolline privileges.
Format

No addi ti onal Format itens.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.
Gedaneral Rules

1) For every involved grantee G and for every SQL-server module M1 owned by &, if
the applicable privileges of<G\contain all of the privileges necessary to successfully execute eyery
<SQL procedure statemeht> contained in the <routine body> of every SQL-invoked routine
contained in M1 WITH'GRANT OPTION, then for every privilege descriptor with a <privileges>
EXECUTE, a <grantor> of “_SYSTEM", <object> of M1, and <grantee> G that is not grantalle,
the following <grant’'statement> is executed with a current user identifier of * SYSTEM” and
without further\Access Rule checking:

GRANT EXECUTE ON ML TO GW TH GRANT OPTI ON.

NOTE 16 > The privileges necessary include the EXECUTE privilege on every subject routine of evg¢ry
<routine invocation> contained in those <SQL procedure statement>s.
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EC

10.2 <revoke statement>
Function

Degtroy privileges.

Format

No addi ti onal Format itens.

Sy
1)

2)

3)

4)

5)

6)

Nhtax Rules

[ Insert after SR20)d) | EXECUTE privilege on every SQL-server module.that includes one or mg
SQL-invoked routines that are among the subject routines of a <routine invocation> that is
generally contained in the <query expression> of V.

[ Insert after SR22)c) | EXECUTE privilege on every SQL-servern modules that includes one or m
SQL-invoked routines that are among the subject routinés of a <routine invocation> that is
generally contained in any <search condition> of TC,

[ Insert after SR23)c) | EXECUTE privilege on everySQL-server module that includes one or mg
SQL-invoked routines that are among the subject routines of a <routine invocation> that is
generally contained in any <search condition>"of AX.

[ Insert after SR25)c) | EXECUTE privilege©n every SQL-server module that includes one or mg
SQL-invoked routines that are among-the subject routines of a <routine invocation> that is
generally contained in any <search.eondition> of DC.

[ Insert after SR35)a) | EXECUTE privilege on every SQL-server module that includes one or mgq
SQL-invoked routines that.are among the subject routines of a <routine invocation> that is
contained in the <routine body> of RD.

Let SSM'be any SQL-server module descriptor of an SQL-server module inclug
in S1. SSM is saidto be abandoned if the revoke destruction action would result in A1 no
longer having<of)the following:

a) EXECUTE privilege on every schema-level routine that is among the subject routines of
<rgutine invocation> that is contained in the <routine body> of any SQL-invoked routin
ifeluded in SSM.

re

ore

a

11%

b)- EXECUTE privilege on every SQL -server module that includes one or more SQL-invoke

66

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

in

¢) 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

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

SELECOCT nenalonnc o avnevy otahla vafaranon nd calimn-rofaranca cantainadin

9)

h)

)

k)

m)

SELECTFprivilegeson-—every<tablereferences—and—<columnreference>—containedin=
<value expression> simply contained in a <row value constructor> immediately contained in
a <set clause> contained in the <SQL routine body> of any SQL-invoked routine included in
SSM.

INSERT privileges on every column

Case:

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

ii) Of the table identified by the <table name> immediately, contained in an <insert state-
ment> that does not contain an <insert column list> anid that is contained in the <SQL
routine body> of any SQL-invoked routine included-in SSM.

UPDATE privileges on every column whose name.is contained in an <object column> com-
tained in either an <update statement: positioned> or an <update statement: searched3
contained in the <SQL routine body> of any SQL-invoked routine included in SSM.

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

USAGE privilege on every domaih; every user-defined type, every collation, every charagter
set, and every translation whose name is contained in the <routine body> of any SQL-
invoked routine included in SSM.

The table/method priyilege on every table T1 and every method M such that there is a
<method referencex MR contained in the <SQL routine body> of any SQL-invoked routine
included in SSM(such that T1 is in the scope of the <value expression primary> of MR gnd
M is the subjectroutine of MR.

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

o

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scope
table of any <reference resolution> that is contained in any <table expression> or <seled

—

n)

tist>—mmediatety comtaimed-ma<setect statement—simgte Tow>—contaimed i 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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Access Rules

No additional Access Rules.

Gdneral Rules

1) || Insert after GR17) | For every abandoned SQL-server module descriptor MD, let M be the SQL
server module whose descriptor is MD. Let MN be the <SQL-server module name>\gf° M. THe
following <drop module statement> is effectively executed without further Access Rule check

ing:
DROP MODULE MN CASCADE
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11 SQL-client modules

1111 Calls to an <externally-invoked procedure>

Function
Defline the call to an <externally-invoked procedure> by an SQL-agent.
Syntax Rules

1) |[ Insert into 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:
const ant SQLSTATE TYPE :&“.0K000";

WARNI NG_RESI GNAL_STATEMENT_W TH>NO_ACTI VE_EXCEPTI ON:

UNHANDLED USER DEFI NED EXCERTI ©N_NO SUBCLASS:
constant SQLSTATE_TYPE : ="45000";

Access Rules

No additional Access Rules.

Gdneral Rules

No additional Genéral Rules.

SQL-client modules

69


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

ISO/IEC 9075-4:1999 (E) ©ISO/IEC
11.2 <SQL procedure statement>

11.2 <SQL procedure statement>

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

<SQL schenm definition statenment> ::=

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

<SQ@L schenmm nani pul ati on statenent> ::=

'l Al alternatives froml SO | EC9075-2
| 'l Al alternatives fromlSQO |EC9075-5
| <drop nodul e statenent >

<SQL control statenent> ::=

'l Al alternatives froml SO | EC9075-2
| 'l Al alternatives fromlSQO |EC9075-5
| <assignment statenent>
| <conpound st at enent >
| <case statenent>

| <if statenent>

| <iterate statenent>
| <l eave statenent>
| <loop statenent>

| <while statenent>
| <repeat statenent>
| <for statement>

<SQL di agnostics statement>_ %=

'l Al alternatives froml SO | EC 9075-2
| 't Al alternatives fromlSQO |EC9075-5
| <signal statenent>
| <resignal statement>

Syntax Rules

1) An <SQL connection statement> shall not be generally contained in an <SQL
controkstatement>, 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 <SQI variahle 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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General Rules

No additional General Rules.

Cdnformance Rules

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

12.11 <open statement>

Function
Op¢n a cursor.
Fofrmat

No addi ti onal Format itens.

Syntax Rules
1) Let CN be the <cursor name> in the <gpen statement>. CN shall be containedl
within the scope of one or more <cursor name>s that are equivalent to CN. If there is more
than one such <cursor name>, then the one with'the innermost scope is specified. Let CR be|the
cursor specified by CN.

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.
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12.2 <fetch statement>

EC

Function

P(jition a cursor on a specified row of a table and retrieve values from that row.
Fofrmat

No @ddi ti onal Format itens.

Sy
1)

2)

3)

AcC

Ge

1)

Nhtax Rules

Let CN be the <cursor name> in the <fetch statement>.) CN shall be containe
within the scope of one or more <cursor name>s that are equivalent to CN. If there is more
than one such <cursor name>, then the one with the innermost-scope is specified. Let CR be
cursor specified by CN. Let T be the table defined by the <cursor specification> of CR. Let O
be the <declare cursor> denoted by CN.

| Replace SR6)a)i) | If TS is an <SQL variable reference>\or the <SQL parameter name> of an
SQL parameter of an SQL-invoked routine, then the*Syntax Rules of Subclause 9.2, "Store
assignment”, in ISO/IEC 9072-2, apply to TS and the row type of table T as TARGET and
VALUE, respectively.

| Replace SR6)b)ii) | For each <target specification> TS1 that is an <SQL variable reference> or
the <SQL parameter name> of an SQlxparameter of an SQL-invoked routine, the Syntax R{
of Subclause 9.2, "Store assignment™-in ISO/IEC 9072-2, apply to TS1 and the correspondin
column of table T as TARGET and.VALUE, respectively.

cess Rules

No additional Access-Rules.

neral Rules

[ Replace GR7a)i) |If TS 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 the current row as TARGET and VALUE,
respectively.

the
C

es

(=]

2)

74

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
Clzlse a cursor.
Format

No addi ti onal Format itens.

Syntax Rules
1) Let CN be the <cursor name> in the <close statement>.) CN shall be containegl
within the scope of one or more <cursor name>s that are equivalent to CN. If there is more
than one such <cursor name>, then the one with the innermost-scope is specified. Let CR be|the
cursor specified by CN.

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.
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12.4 <select statement: single row>

Function

Retlrieve values from a specified row of a table.

F(jrmat

No

Syntax Rules

1)

Access Rules

Ge

1)

hddi ti onal Format itens.

[ Insert after SR4) | For each <target specification> TS that is an <SQL ariable name>, the Syrjtax
Rules of Subclause 9.2, "Store assignment”, in ISO/IEC 9075-2, apply to TS and the correspdnd-
ing element of the <select list>, as TARGET and VALUE, respectively.

No additional Access Rules.

neral Rules

[ Insert after GR5) | For each <target specification> TS that is an <SQL variable name>, the corfe-
sponding value in the row of Q is assigned to TS according to the General Rules of Subclauge
9.2, "Store assignment”, in ISO/IEC-9075-2, as VALUE and TARGET, respectively. The assign-
ment of values to targets in the <seléct target list> is in an implementation-dependent ordef.
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12.5 <delete statement: positioned>

Function

F

No

Sy
1)

AcC

Ge

(B)

ed>

Dzl|ete a row of a table.

rmat

hddi ti onal Format itens.

Nhtax Rules

Let CN be the <cursor name> in the <delete statement: positioned>. CN shall

more than one such <cursor name>, then the one with the innermost scope is specified. Let
be the cursor specified by CN.

cess Rules

No additional Access Rules.

neral Rules

No additional General Rules.

be

contained within the scope of one or more <cursor name>s that are-equivalent to CN. If therg is

CR
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12.6 <update statement: positioned>

Function

Update a row of a table.

Format

No addi ti onal Format itens.

Syntax Rules
1) Let CN be the <cursor name> in the <update statement. positioned>. CN shalj be
contained within the scope of one or more <cursor name>s that are-equivalent to CN. If therg is
more than one such <cursor name>, then the one with the innermost scope is specified. Let [CR
be the cursor specified by CN.

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.
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12.7 <temporary table declaration>

12.7 <temporary table declaration>

Function

[ R

bplace 1st paragraph | Declare a declared local temporary table that will be effectively materializ

the

confains, without an intervening <SQL-server module definition>, the <temporary table .declara}
tion)> is executed or <SQL-invoked routine> in the <SQL-server module definition> that‘contain

the
all

routine>s of that <SQL-server module definition> executed within the same SQL-=session.

F

No

Synhtax Rules

1)

Access Rules

Gdneral Rules

1)

2)

first time that any <externally-invoked procedure> in the <SQL-client module definition>-th

<temporary table declaration> is executed. The scope of the declared local temporary table
the <externally-invoked procedure>s of that <SQL-client module definition> ek xSQL-invoke

rmat

hddi ti onal Format itens.

Replace SR2) | Case:

a) If a <temporary table declaration> is contained in an <SQL-client module definition> wi

<table name> of any other <temporary.table declaration> contained without an interven
<SQL-server module definition> in the"<SQL-client module definition>.

declaration> contained in the <SQL-server module definition>.

No additional Access-Rules.

Replace GR1)\/€ase:

a) If <temporary table declaration> is contained in an <SQL-client module definition> with
ogtran intervening <SQL-server module definition>, then let U be the implementation-

b) Otherwise, TN shall not be equivalent to the <table name> of any other <temporary tabje

At

S50

[h-

out an intervening <SQL-server module definition>, then TN shall not be equivalent to f{he

ng

t

dependent <schema name> that is effectively derived from the implementation-depender

t

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>.

Replace GR3) | Case:

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

client module definition> is effectively equivalent to the definition of a persistent base ta

Data manipulation

ble
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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

alont tao tho daofinition of o nnvrcictnnt haca ol LT A+l +hn O camnge nandl
uqulvulullu COtHCOTTIT o U o PCToTote T oot taoic— o T vv o - trnic— o= SCrveT— motaic,

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
Spdcify a statement that groups other statements together.
Format

<cojmpound statenment> ::=

[ <begi nning | abel > <col on> ]
BEGN[ [ NOT' ] ATOMC ]

[ <local declaration list> ]

[ <local cursor declaration list>]
[ <local handler declaration list>]
[ <SQ. statenment |ist> ]

END [ <ending | abel > ]

<begi nni ng | abel > :: = <statenment | abel >

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

<stfatenent | abel > ::= <identifier>

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

<l ocal declaration> ::=
<SQ. vari abl € decl arati on>
| <condition/declaration>

<l ocal cursor décblaration list> ::=
<term_nated | ocal cursor declaration>. ..

<t ¢ m nat.ed™ ocal cursor declaration> ::=
<deecl are cursor> <seni 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

ISO/IEC 9075-4:1999 (E)
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13.1 <compound statement>

Syntax Rules

1)

2)

3)

4)

5)
6)

7

8)

9)

10)

11)

12)

13)

14)

15)

Let CS be the <compound statement>.

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

If an <ending label> is specified, then CS shall specify a <beginning label> that is equivaleng to
that <ending label>.

The scope of the <beginning label> is CS excluding every <SQL schema statement> containgd
in CS and every <local handler declaration list> contained in CS. <beginning label> shall not be
equivalent to any other <beginning label>s contained in CS excluding every <SQL schema stgate-
ment> that is contained in CS without an intervening <SQL schema_statement> or <handlgr
declaration>.

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

If CS specifies ATOMIC, then the <SQL statement listXshall not contain either a <commit
statement> or a <rollback statement> that does not specify a <savepoint clause>.

Let VN be an <SQL variable name> contained in.&<local declaration list>. The declared logal
name of the variable identified by VN is VN.

Let CN be the <condition name> immediately contained in a <condition declaration> contained
in a <local declaration list>. The declared local name of the <condition declaration> is CN.

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

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

No two <condition déclaration>s contained in a <local declaration list> shall have equivalenjt
declared local names.

No two cursors_declared in a <local cursor declaration list> shall have equivalent declared Iqcal
names.

The seope”of an <SQL variable name> of an <SQL variable declaration> simply contained inl a
<local'declaration> simply contained in CS is the <local cursor declaration list> of CS, the <Ipcal

handler declaration list> LHDL of CS excluding every <SQL schema statement> contained 1n

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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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.
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then ATOMIC shall be specified.

cess Rules
None.
neral Rules

If CS specifies ATOMIC, then an atomic execution context is active duning the execution of CB.

The SQL variables, cursors, and handlers specified in the <local declaration list>, <local
cursor declaration list>, and the <local handler declaration list> of CS are created in an
implementation-dependent order.

v

Let N be the number of <SQL procedure statement>s:¢contained in the <SQL statement list;
that is immediately contained in CS without an intérvening <SQL control statement>. For
ranging from 1 (one) to N:

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

b) The General Rules of Subclause 13.5, "<SQL procedure statement>", are evaluated with|[S;
as the executing statement.

=

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

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

RESI GNAL

ii) If there~are unhandled exception conditions or completion conditions other than succgss-

of €S'is terminated immediately.

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

4)

5)

CECSETCR

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

Control statements

ful completion at the completion of the execution of a handler (if any), then the execution
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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>

nnnnnn tao-ba concidarad 0 ha dafinnd
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.2 <handler declaration>

Function

Asq
sta

ociate a handler with exception or completion conditions to be handled in a module or compoe
ement.

Format

<handl er declaration> ::=

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

<handl er type> ::=

CONTI NUE
| EXIT
| UNDO

<handl er action> ::=

<CO

<CO

Sy
1)
2)

3)

<SQ. procedure statenent>

ndition value list> ::=
<condition value> [ { <commre> <conditjion value> }... ]

ndition value> ::=
<sgl state val ue>
| <condition nane>
| SQLEXCEPTI ON
| SQLWARNI NG
| NOT FOUND

Ntax Rules
Let HD be the <handlér declaration>.

A <condition_narne> CN specified in a <condition value> of HD shall be defined by some <cq
dition declaration> with a scope that contains HD. Let C be the condition specified by the
innermast,such <condition declaration>.

If a Leondition value> specifies SQLEXCEPTION, SQLWARNING, or NOT FOUND, then n¢g
ther<sglstate value> nor <condition value> shall be specified.

ind

]
1

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

5)

the <condition value list> of HD.

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)

AcC

Ge

1)

2)

3)

If a <condition value> specifies SQLEXCEPTION, SQLWARNING, or NOT FOUND, then the
<handler declaration> is a general <handler declaration>; otherwise, the <handler declaration>
is a specific <handler declaration>.

<condition value> in the same scope, then only the specific <handler declaration> is associat
with that <condition value>.

Let HA be the <handler action>.

HA is associated with every <condition name> specified in the <condition value, list> of HD and
with every SQLSTATE value specified in every <sqlstate value> specified in the <condition value
list> of HD.

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

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

cess Rules

None.

neral Rules

When the handler H associated with the conditions specified by HD is created, it is the mog
appropriate handler for any conditionr CN raised during execution of any SQL-statements th
are in the scope of HD that has@n-SQLSTATE value or condition name that is the same as
SQLSTATE value or condition°name associated with this handler, until H is destroyed. CN

a more appropriate handler.if; during the existence of H, another handler AH is created wit]
a scope containing CN, and if AH is associated with an SQLSTATE value or condition namg
that is the same as the 'SQLSTATE value or condition name of CN. AH replaces H as the m¢st

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

Let CS be the.<compound statement> simply containing HD. Let CC be the <compound stafte-
ment> fronwhich H was activated.

When_H'is activated,

Case:

86

a) If HD specifies CONTINUE, then:

i) HA is executed.

i)

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

Persistent Stored Modules (SQL/PSM)


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

©ISO/IEC ISO/IEC 9075-4:1999 (E)

13.2 <handler declaration>

statement>, then “the following SQL-statements” do not include the <SQL procedure
statement>s contained within the <SQL control statement>.

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

c)

b)

If HD specifies EXIT, 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 ‘cempletion and controf is
returned to the end of CS.

If HD specifies UNDO, then:

i) All changes made to SQL-data or schemas by the execution of SQL-statements contained
in the <SQL statement list> of CS and any <SQl{ procedure statement>s triggered Ry
the execution of any such statements are canceled.

ii) HA is executed.

iii) 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 controf is
returned to the end of CS,
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13.3 <condition declaration>

Function

Deglare a condition name and an optional corresponding SQLSTATE value.

Format

<condition declaration> ::=
DECLARE <condi ti on nane> CONDI Tl ON
[ FOR <sql state val ue> ]

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

2) |No other <condition declaration> with the same scope as €D\shall contain the same <sqlstate
value> as CD.

Access Rules

None.

Gdneral Rules

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

Function

Deglare one or more variables.

Format

<SQL variable declaration> ::=
DECLARE <SQL vari abl e nanme |ist>
<data type> [ <default clause> ]

<SQL variable nane list> ::=
<SQ. variable name> [ { <comma> <SQL vari abl e nanme> }... -]

Synhtax Rules

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

Access Rules

None.

Gdneral Rules

1) [When the variable associated with.the <SQL variable declaration> is created, its default value
DV is derived according to the. General Rules of Subclause 9.3, “<default clause>". Let SV b
the variable defined by the.<SQL variable declaration>. The value of SV is set to DV by thg
effective invocation of the following SQL-statement:

D

B

SET SV = DV
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5 <assignment statement>

Function

©ISO/IEC

Asq

Format

<as|

<as|

<as|

<CO

<Ny,

<Ny

<nu

<nmu

Sy
1)

Si gnment statement> =
SET <assi gnnment target> <equal s operator> <assi gnnent

Si gnment target> ::=

<target specification>
| <nodified field reference>
| <mutator reference>

Si gnnent source> ::=
<val ue expressi on>
| <contextually typed source>

ntextual ly typed source> ::=
<inplicitly typed val ue specification>
| <contextually typed row val ue expressi.on>

di fied field reference> ::=
<nodified field target> <period>'&field nane>

dified field target> ::=

<target specification>
| <left paren> <target specification> <right paren>
| <nodified field reference>

tator reference> ::=
<mut ated target specification> <period> <method nane>

tated target specification> ::=

<target specification>
| <left paren> <target specification> <right paren>
| <mut ator_ref er ence>

htax Rules

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

source>

A-scolumn 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

3)

90

shall be a user-defined type.

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

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

ins

5)

6)

7

8)

AcC

Ge

1)

not simply contained in <modified field target>.

b) Let AS be the <assignment source>.

and AS as TARGET and VALUE, respectively.

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

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

If the <assignment target> simply contains an <embedded variable name> or a <host param
specification> and the <assignment source> is a.<value expression>, then the Syntax Rules
Subclause 9.1, "Retrieval assignment”, in ISOfEC 9075-2 are applied to <assignment target
and <assignment source> as TARGET and VALUE, respectively.

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

cess Rules

None.
neral Rules

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

of an SQLsinvoked routine, then the value of <assignment source> is assigned to T according
the General Rules of Subclause 9.2, "Store assignment”, in ISO/IEC 9075-2, with <assignme
source> and T as VALUE and TARGET, respectively.

able reference> to an SQL variable T, or an <SQL parameter reference> to an SQL parametIr T

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

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

pter

n>,
fo

bter
Df
>

o>

ari-

to
Nt

2)

3)
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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 in field reference.

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

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

Function

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

Format

<case statenent> ::=
<si npl e case statenent>
| <searched case statenent>

<sifmpl e case statenment> ::=

CASE <si npl e case operand 1>
<sinpl e case statenment when cl ause>. ..
[ <case statenent else clause> ]

END CASE

<sejar ched case statenent> ::=

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

END CASE

<si|mpl e case statenent when cl ause> ::=
WHEN <si npl e case operand 2>

THEN <SQL statenent |ist>

<sejar ched case statenent when cl ausé> ::
WHEN <sear ch condition>
THEN <SQL statenent |ist>»

<calse statenent el se clause>\":=
ELSE <SQ st at enment| i st >

<sijnpl e case operand 1> ::= <val ue expression>

<si|mpl e casecoperand 2> ::= <val ue expressi on>

Synhtax‘Rules

1) Tia <case statement> specifies a <simple case statement>, then Iet SCOT 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.

EC

Gdneral Rules

1) [Case:

a)

b)

c)

If the <search condition> of some <searched case statement when clause> in{ay<case sta
ment> is true, then let SL be the <SQL statement list> of the first (leftmast). <searched
statement when clause> whose <search condition> is true.

fe-
ase

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 infer-

a)

b)

<)

vening <SQL control statement>. For i ranging from 1:to"N:

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

The General Rules of Subclause 13.5, "<SQL procedure statement>", in ISO/IEC 9075-2,
evaluated with S; as the executing statement.

are

If the execution of S; terminates with an unhandled exception condition, then the execution

of the <case statement> is terminates with that condition.
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13.7 <if statement>

Function

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

Format

<if| statenent> ::=

| F <search condition>
<if statenent then cl ause>
[ <if statement elseif clause>. .. ]
[ <if statement else clause> ]

END | F

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

<if| statenent elseif clause> ::=
ELSElI F <search condition> THEN <SQ. st at enment “Ii st >

<if| statenent else clause> ::=
ELSE <SQ. statenent list>

Syntax Rules

1) [If one or more <if statement elseif clause>s are specified, then the <if statement> is equival¢nt
to an <if statement> that does not_contain ELSEIF by performing the following transformat|on
recursively:

| F <search condition>
<if statenment themcl ause>
<if statenent elseif clause 1>
[ <if statenent elseif clause>. .. ]
[ <if statement el se clause> ]
END | F

is equivalentto

| F.<s€arch condition>
<itf statenent then cl ause>
ELSE
| F <search condition 1>
THEN <statenment Ti1st 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)

2)

a)

b)

a)

b)

c)

Case:

If the <search condition> immediately contained in the <if statement> evaluates,to true|,
then let SL be the <SQL statement list> immediately contained in the <if statément thgn
clause>.

Otherwise, if an <if statement else clause> is specified, then let SL b€ the <SQL statemgnt
list> 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 .

Let N be the number of <SQL procedure statement>s simply coatained in SL without an inter-
vening <SQL control statement>. For i ranging from 1 to 4N

Let S; be the i-th such <SQL procedure statement;

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

If the execution of S; terminates with anfunhandled exception condition, then the execution
of the <if statement> is terminated and the condition remains active.

96 Persistent Stored Modules (SQL/PSM)


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

©ISO/IEC ISO/IEC 9075-4:1999 (E)
13.8 <iterate statement>

13.8 <iterate statement>

Function

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

Format

<itlerate statement> ::=
| TERATE <st at enent | abel >

Syntax Rules

1) [<statement label> shall be the <beginning label> of some iterated”SQL-statement IS that
contains <iterate statement> without an intervening <SQL-schema statement>.

2) |Let SSL be the <SQL statement list> simply contained indS.

Access Rules

None.

Gdneral Rules

1) |[The execution of SSL is terminated.

NOTE 21 — If the iteration conditionfor IS is true or if IS does not have an iteration condition, then
the next iteration of SSL commencesjimmediately. If the iteration condition for IS is false , then th¢re
is no next iteration of SSL.
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13.9 <leave statement>

Function

Continue execution by leaving a labeled statement.

Format

<l elave statenent> ::=
LEAVE <st atenent | abel >

Syntax Rules

1) [<statement label> shall be the <beginning label> of some <SQL procedure statement> S thgt
contains <leave statement> L without an intervening <SQL-schema statement>.

Access Rules

None.

Gdneral Rules

1) |For every <compound statement> CS thatiis-contained in S and that contains the <leave stdte-
ment>:

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

CLCSE CR

b) The variables, cursors;”and handlers specified in the <local declaration list>, the <local
cursor declaratiomlist>, and the <local handler declaration list> of CS are destroyed.

2) |The execution of-S\iS terminated.
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Function

Repeat the execution of a statement.

Format

<l gop statenent> ::=

Sy
1)
2)

3)

4)

AcC
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1)
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nt>

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

<SQ. statenent list>
END LOOP [ <ending | abel > ]

ntax Rules
Let LS be the <loop statement>.

If LS is contained in another <SQL control statement>.and LS does not specify a <beginnin

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

The scope of the <beginning label> is LS’ excluding every <SQL schema statement> containg

in LS. <beginning label> shall not betequivalent to any other <beginning label> contained in
excluding every <SQL schema statement> contained in LS.

cess Rules

None.

neral Rules

Let SSL be ‘tte <SQL statement list> and let CCS be the <compound statement>
BEG.N,NOT ATOM C SSL END
The General Rules of Subclause 13.5, "<SQL procedure statement>", of ISO/IEC 9075-2, arg

label>, then an implementation-dependent <beginnifig’label> that is not equivalent to any other
<statement label> contained in the outermost containing <SQL control statement> is implicilt.

d
LS

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

F

<wh

Sy
1)
2)

3)

4)

AcC

Ge
1)

2)

W(:lile a specified condition is true, repeat the execution of a statement.

EC

rmat

ile statenment> ::=
[ <begi nning | abel > <col on> ]
WHI LE <search condition> DO
<SQ. statenent list>
END WHI LE [ <endi ng | abel > ]
Ntax Rules
Let WS be the <while statement>.

If WS is contained in another <SQL control statement> and WS does not specify a <beginni
label>, then an implementation-dependent <beginnifig’label> that is not equivalent to any of

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

The scope of the <beginning label> is WS excluding every <SQL schema statement> contain
WS excluding every <SQL schemastatement> contained in WS.

cess Rules

None.

neral Rules
The <search«€ondition> is evaluated.
Case:

a)” If'the <search condition> evaluates to false or unknown , then execution of WS is term

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

in WS. <beginning label> shall not beequivalent to any other <beginning label> contained in

e
her

[0

bd

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 handle
might also cause execution of WS to be terminated; see Subclause 13.2, “<handler declaration>".
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13.12 <repeat stateme

12 <repeat statement>

Function

Req

Format

Sy
1)
2)

3)

4)

AcC

Ge

1)

ISO/IEC 9075-4:1999 (E)

nt>

eat the execution of a statement.

peat statenment> ::=
[ <begi nning | abel > <col on> ]
REPEAT
<SQ. statenent list>
UNTI L <search condition>
END REPEAT [ <endi ng | abel > ]

htax Rules
Let RS be the <repeat statement>.

If RS is contained in another <SQL control statement>'and RS does not specify a <beginnin
label>, then an implementation-dependent <beginning label> that is not equivalent to any of

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

The scope of the <beginning label> is-RS excluding every <SQL schema statement> containg
in RS. <beginning label> shall netpe equivalent to any other <beginning label> contained in|
excluding every <SQL schema statement> contained in RS.

cess Rules

None.

neral Rules

Let SSL bethe <SQL statement list> and let CCS be the <compound statement>
BEG N NOT ATOM C SSL END
the General Rules of Subclause 13.5, "<SQL procedure statement>", of ISO/IEC 9075-2, are

<statement label> contained in the outermost centaining <SQL control statement> is implicilt.

[0

d
RS

avaliiatad wawnth CCC Ao +ha A ctat t dth caareh ~anAt aliiatad

2)

yapttine armant An an 100 1o atn
TV TIOTtC O W It T oo T e CATTO T g StaotC e e o o o et ST T o ToTTroTT o T vt T

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>".

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

EC

EXxq

Format

<f 0

<fo

Sy
1)

2)

3)

4)

5)

6)

cute a statement for each row of a table.

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

r loop variable name> ::= <identifier>

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

If FS is contained in another <SQL control statement> and FS does not specify a <beginnin
label>, then an implementation-dependent <heginning label> that is not equivalent to any ot

If <ending label> is specified, then al<beginning label> shall be specified that is equivalent
<ending label>.

If <cursor name> is specified, then let CN be that <cursor name>. Otherwise, let CN be an
implementation-dependent.<cursor name> that is not equivalent to any other <cursor names:
the outermost containing,<SQL-client module definition> or <SQL-invoked routine>.

a <column name>.that is not equivalent to every other <column name> in the table specified

types of the“respective columns.

Let BL,AFLVN, and SLL be the <beginning label>, <for loop variable name>, and <SQL stat
ment hst> of FS, respectively.

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

b in

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

by

QE. Let V1, V2))7. ., VN be those <column name>s. Let DT1, DT2, ..., DTN be the declanjed

PNt

a)y-l et AT END be an implementation-dependent <SQIL_ variable name> that is not equival

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 equiva

lent

to any other <condition name> contained in the outermost containing <SQL-server module

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: BEG N NOT ATOM C

ELVN: BEGL N NOT_ATOM-C
DECLARE CN CS CURSOR FOR

SELECT ROW( Q VL, QV2, ... , QVn)
FROM ( FCS ) AS Q
DECLARE FLVN ROW ( V1 DT1, V2 DT2, ..., Vn DTn);

DECLARE AT_END BOOLEAN DEFAULT FALSE;
DECLARE NOT_FOUND CONDI TI ON FOR SQLSTATE ' 02000’ ;

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) |SLL shall not contain without an intervening <SQL-invoked routine> or <SQL schema state
ment> a <leave statement> that-specifies FLVN.

8) |SLL shall not contain eitherta <commit statement> or a <rollback statement>.

9) [SLL 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.

Access Rules

None.

Gdneral'Rules

None.
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14.1 <prepare statement>

Function

Prepare a statement for execution.

Fofrmat

No addi ti onal Format itens.

Sy

AcC

Ge

1)

2)

htax Rules

No additional Syntax Rules.

cess Rules

No additional Access Rules.

neral Rules

statement> AS, then

Case:

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

b) Otherwis€g; DT is the declared type of the <value expression> simply contained in the
<assigniment source> of AS.

[ Inserrafter GR6)a)xxvii) | If DP is the <value expression> simply contained in an <assignment
souree> in an <assignment statement> AS or if DP represents the value of a subfield SF of {

[ Insert after GR6)a)xxvii) | If DP,is the <assignment target> simply contained in an <assignmenit

oYY ST
T

\174
]

he
ent

datlarad tvma Af crinh A valiin AvnyracoriaNn than laot RT ha tha dAaclarad fvinn AF
A=A~ vorr T 15 4 >4

1 tha [a¥as
croarco oy pTorrosutiT™ O CCAPTCSoTOT = thcTi e chc—ocorarco o Tt SITgT

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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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
case 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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151 <embedded SQL host program>

Function
Spdcify an <embedded SQL host program>.
Fofrmat

No @ddi tional Format itens.

Syntax Rules

1) An <SQL variable declaration> that is.contained in an <embedded SQL host
program> shall precede in the text of that <embedded SQL host program> any SQL-statemgnt
that references the <SQL variable name> of the<<SQL variable declaration>.

2) An <SQL variable name> contdined 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 variable
declaration> or <host variable definition>, respectively, that is immediately contained in thg
<embedded SQL host program>;

3) If a <handler declaration> is immediately contained in an <embedded SQL hos
program> with no intervéning <compound statement>, then any <condition value> containef
in that <handler declaration> shall not be equivalent to the <condition value> of any other
<handler declaration>)immediately contained in that <embedded SQL host program>.

-+

—

4) Am<embedded exception declaration> that is contained in an <embedded SQ
host program> shall precede in the text of that <embedded SQL host program> any SQL-
statementpr:<handler declaration> that references the <exception name> contained in the
<embedded' exception declaration>.

5) |[ Insert before SR22)j) | M contains one <SQL variable declaration> for each <SQL variable declp-
ration> contained in H. Each <SQL variable declaration> of M is a copy of the correspondinE
<SQL variable declarations 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.

Gdneral Rules

No additional General Rules.
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16

Fu
Get
Fol

<CO

.1 <get diagnostics statement>

nction
exception or completion condition information from the diagnostics area.
rmat

ndition information item nane> ::=
Il Al alternatives fromlSQ | EC9075-2
Il Al alternatives fromlSQ | EC9075-5
| CONDI TI ON_I DENTI FI ER

Syntax Rules
Table 2—<identifier>s for use with'<get diagnostics statement>
<|dentifier> Data Tyjpe
<statement information item name>s

AJl alternatives from ISO/IEC

9075-2

A]l alternatives from ISO/IEC

9075-5

<condition information item name>s

| alternatives from-I1SO/IEC
75-2

| alternatives_from ISO/IEC
75-5

ONDEEION_IDENTIFIER character varying (L)

ess Rules

No additional Access Rules.
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General Rules
Table 3—SQL-statement codes for use in the diagnostics area
S JL-statelrerit raeriutier Code

| alternatives from ISO/IEC 9075-2
| alternatives from ISO/IEC 9075-5

A

Iter module statement>

N

ssignment statement>

A

ase statement>

A

ompound statement>

JAY

rop module statement>

<for statement>

N

Iandler declaration>

A

statement>

JAN

eave statement>

N

oop statement>

A

esignal statement>

A

epeat statement>

A

ignal statement>

N

bQL-server module definition>

A

QL variable declaration>

<femporary table declaration>

N

vhile statement>

ALTER MODULE
ASSIGNMENT
CASE

BEGIN END

DROP MODULE
FOR

HANDLER

IF

LEAVE

LOOP,

RESIGNAL

REPEAT

SIGNAL

CREATE MODULE
DECLARE VARIABLE
TEMPORARY TABLE
WHILE

95
5

86
12
28
46
87
88
89
90
91
95
92
51
96
93
97

1)
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16.2 <signal statement>

Function

Sighal an exception condition.
Fofrmat
<sijgnal statenent> ::=

SI GNAL <si gnal val ue>
[ <set signal information> ]

<sijgnal value> ::=
<condi ti on nane>

| <sql state val ue>

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

<signal information itemlist> ::=

<signal information item [ { <comma> <signalh:information itenr }... ]

<siggnal infornmation itenr ::=

<condition information item name> <equal's operator> <sinple val ue specificatipn>

Syntax Rules
1) [Case:
a) If <signal value> immediately contains <condition name>, then:
i) Let CN be the <condition name> contained in the <signal statement>.

ii) CN shall be‘contained within the scope of one or more <condition name>s whose assp-
ciated <eomdition declaration> includes a condition whose <identifier> is CN. If ther
is moere.than one such <condition name>, then the one with the innermost scope is
spegcified. Let C be that condition.

1”2

b) Otherwise, let C be the SQLSTATE value defined by <sglstate value> and let CN be a
z€ero-length string.

1 DTl 1DA

2) bUIIUILIUII IIIIUIIIIaLIUII ILUIII ralrriec~ Dllall IIUI. apculy bUI\lDiTiO “u'?v'iBEr( KEIUF(I\IED
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>".
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Access Rules

None.

EC

Ge

1)

2)

3)

neral Rules

Let N be the value of the statement information field NUMBER in the diagnostics area-befo
the execution of the <signal statement>. The existing exception information areas 1>through
in the diagnostics area are cleared. The value of the statement information field/NUMBER
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 DYNAM
FUNCTION field is set to a zero-length string. In the first exception infermation area in the
agnostics area, the field CONDITION_IDENTIFIER is set to contain”€N. If C has an associs
SQLSTATE value, then the exception information field RETURNED, SQLSTATE is set to th
value.

The information fields CLASS_ORIGIN, SUBCLASS ORIGIN, CONSTRAINT_CATALOG,
CONSTRAINT_SCHEMA, CONSTRAINT_NAME, CATALOG_NAME, SCHEMA_NAME,
TABLE_NAME, COLUMN_NAME, CURSOR_NAME,and MESSAGE_TEXT in the diagnos
tics area are set to a zero-length string. The information fields MESSAGE_LENGTH and
MESSAGE_OCTET_LENGTH are set to 0 (zero).

If <set signal information> is specified, then I&t SSI be the <set signal information>. Otherw
let SSI be a zero-length string. The following <resignal statement> is effectively executed
without further Syntax Rule checking:

RESI GNAL SSI

11C_
di-
ted

ise,
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16.3 <resignal statement>

.3 <resignal statement>

Function

Red

ignal an exception condition.

Format

Sy
1)
2)

AcC

Ge

1)

si gnal statenent> ::=
RESI GNAL
[ <signal val ue> ]
[ <set signal information> ]

htax Rules
Let RS be the <resignal statement>.

If <signal value> is specified, then

Case:
a) If <signal value> immediately contains <condition name>, then:
i) Let CN be the <condition name> confained in RS.

ii) CN shall be contained within the,scope of one or more <condition hame>s whose ass
ciated <condition declaration> includes a condition whose <identifier> is CN. If ther
is more than one such <condition name>, then the one with the innermost scope is
specified. Let C be that ‘condition.

b) Otherwise, let C be thesSQLSTATE value defined by <sglstate value> and let CN be a
zero-length string.

cess Rules

None.

neral-Rules

If <set signal information> is specified, then for each <signal information item> in <set sign

D

Al

information>:

a) In the first condition area in the diagnostics area, the information field identified by the

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

b) 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)

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

ractiakalavbhen-bandlor not oo

b)

3) |Case:

a)

b)Y~ Otherwise:

H a 0
o TorSCO— TCoTgTrar v hicT T o o T ot actrves

Otherwise, let N be the value of the statement information field NUMBER in the diagnodtics
area before the execution of RS.

Case:
i) If <signal value> is not specified, then the diagnostics area remains unehanged.

ii) If <signal value> is specified, then the statement information field-NUMBER in the
diagnostics area is incremented. All existing condition areas.-are stacked such that the
i-th condition area is placed at the position of the i+1-st condjtion area in the diagnogtics
area. If the maximum number of condition areas for the diagnostics area is exceeded,
then the value of the statement information field NUMBER contains the number of
exception or completion conditions of the SQL-statement that raised the condition 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 field

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. If ¢
has an associated SQLSTATE value, then the condition information field RETURNEP
SQLSTATE is set to that value.

If the first condition in the diagnostics area has a RETURNED_SQLSTATE value, then:
i) Let S be that value.
ii) If a handler H is the most appropriate handler for S, then S is activated.

iii) If no handler.is activated and S identifies an SQLSTATE value associated with an ek-
ception condition, then this is an unhandled exception condition and the <SQL procedqure
statement> that resulted in execution of RS is terminated with this exception condit{on.

NOTE 25 — If S identifies an SQLSTATE value associated with a completion condition, theh
this is an unhandled completion condition and processing continues without altering the flow| of
control.,

114

i) Let E be the value of the CONDITION_IDENTIFIER field of the first condition in the
diagnostics area.

ii) If a handler H is the most appropriate handler for E, then S is activated.

iii) 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,

1 MODULE_COLUMN_USAGE view

Function

Identify the columns owned by a given user on which SQL-server modules defined in this catalqg

are

dependent.

Degfinition
CREATE VI EW MODULE_COLUWMN_USAGE AS

SELECT ROUTI NE_CATALOG, ROUTI NE_SCHEMA, ROUTI NE_NAME,

TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME, COLUMN-NAME

FROM DEFI NI TI ON_SCHEMA. MODULE_COLUWN_USAGE
JON
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 SELECT ON TABLE MODULESCOLUMN_USAGE

TO PUBLI C W TH GRANT..QPTI ON,
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17

.2 MODULE_PRIVILEGES view

Function

Ide
by

De
CRH

GRA

ntify the privileges on SQL-server modules defined in this catalog that are available to or gtay
h given user.
finition
ATE VI EW MODULE_PRI VI LEGES AS
SELECT
GRANTOR, GRANTEE, MODULE_CATALOG, MODULE_SCHEMA, MODULE_NANME,
PRI VI LEGE_TYPE, |S_GRANTABLE
FROM DEFI NI TI ON_SCHEMA. MODULE_PRI VI LEGES
VWHERE ( ( GRANTEE I N
( " PUBLIC, CURRENT_USER )
R
GRANTEE = CURRENT_USER )
AND
MODULE_CATALOG =
( SELECT CATALOG NANMVE
FROM | NFORMATI ON_SCHEMA CATALOG NAME.).

NT SELECT 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 ellre
dependent.

Dgfinition

CREATE VI EW MODULE_TABLE_USAGE AS
SELECT MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
TABLE_CATALOG, TABLE_SCHEMA, TABLE NAVE
FROM DEFI NI TI ON_SCHEMA. NODULE_TABLE_USAGE
JON
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 SELECT 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.
Dgfinition

CREATE VI EW MODULES AS

SELECT MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
DEFAULT_CHARACTER SET_CATALOG, DEFAULT CHARACTER SET_SCHEMA,
DEFAULT_CHARACTER _SET_NAME,
DEFAULT_SCHEMA CATALOG, DEFAULT_SCHEMA NAME,

CASE
WHEN 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.) ) )
THEN MODULE_DEFI NI TI ON
ELSE NULL
END AS MODULE_DEFI NI TI ON,
MODULE_AUTHORI ZATI ON, SQ. PATH, MODULE_CREATED, MODULE LAST ALTERED
FROM DEFI NI TI ON_SCHEMA. MODULES
WHERE ( MODULE_CATALOG, MODULE' SCHEMA, MODULE NAME ) I N
( SELECT MODULE_CATAKOG, MODULE_SCHEMA, MODULE_NAME
FROM DEFI NI TI ON. SCHEMA. MODULE_PRI VI LEGES
WHERE ( SCHEMAOMER | N
( ~~PUBLI C, CURRENT_USER )
R
SCHEMA_ OWKER | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
AND
MODUKE CATALOG =
(~SELECT CATALOG NAVE
FROM | NFORMVATI ON_SCHEMA CATALOG NAME ) ;

GRANT ,SELECT ON TABLE MODULES
TO PUBLI C WTH GRANT CPTI ON,
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17.5 ROLE_MODULE_GRANTS view

Function

Ideptify the privileges on SQL-server modules defined in this catalog that are available to or gray

by the currently enabled roles.
Definition

CREATE VI EW ROLE_MODULE_GRANTS AS
SELECT GRANTOR, GRANTEE, MODULE_CATALOG,
MODULE_SCHEMA, MODULE_NAME, PRI VI LEGE TYPE,
| S_GRANTABLE
FROM DEFI NI TI ON_SCHEMA. MODULE_PRI VI LEGES
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 NAME') ;

GRANT SELECT ON TABLE ROLE_MODULE_GRANTS
TO PUBLI C W TH GRANT OPTI ON,

Cdnformance Rules

1) [Without Feature T322, “Extended-Roles”, conforming SQL language shall not reference
INFORMATION_SCHEMA.ROLLE) 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 idenlti-
fierg”.

Dgfinition
CRHATE VI EW MODULE_COL_USAGE
( ROUTI NE_CATALCG, ROUTI NE_SCHEMA, ROUTI NE_NANE,
TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME,

COLUMN_NAME) AS

SELECT ROUTI NE_CATALOG, ROUTI NE_SCHEMA, ROUTI NE_NAME,
TABLE_CATALOG, TABLE_SCHEMA, TABLE NAME,
COLUMN_NANE

FROM | NFORMATI ON_SCHEMA. MODULE_COLUWN_USAGE;

GRANT SELECT ON TABLE MODULE_COL_USAGE
TO PUBLI C W TH GRANT OPTI ON,

CREATE VI EW MODULES_S

( MODULE_CATALOG, MODULE_SCHEMA, NODULE_NAME,
DEF_CHAR SET_CAT, DEF_CHAR SET_SCH: )" DEF_CHAR SET_NAME,
DEF_SCHEMA CATALOG, ~DEFAULT SCHEMA MODULE_DEFI NI Tl ON,
MODULE_AUTH, SQL_PATH, CREATED,

ALTERED) AS

SELECT MODULE_CATALOG, MODULE_SCHEMA, AVEDULE_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, SQU-PATH, CREATED,
LAST_ALTERED

FROM | NFORMATI ON_SCHEMA. MODULES;

GRANT SELECT ON TABLE MODULES:S
TO PUBLI C W TH GRANT OPT1 ON,
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