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Foreword

ISO (the Internatlonal Orgamzatlon for Standardlzatlon) and IEC (the Internatlonal Electrotechmcal
Commissips e d tem s

members pf ISO or IEC part1c1pate in the development of Internatlonal Standards through techmcal
committeds established by the respective organization to deal with particular fields of technical
activity. IBO and IEC technical committees collaborate in fields of mutual interest. Other interna-
tional orghnizations, governmental and non-governmental, in liaison with ISO and IEC, also take
part in thp work.

In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC 1. Draft International Standards adopted by the joint technical commiittee are circu-
lated to nhtional bodies for voting. Publication as an International Standard requires approval by
at least 75% of the national bodies casting a vote.

Internatidnal Standard ISO/IEC 9075-4, was prepared by Joint Technical Committee ISO/IEC JTC
1, Informagtion technology, Subcommittee SC21, Open systems interconneétion, data management,
and open [distributed processing.

ISO/IEC 9075 consists of the following parts, under the general title Information technology —
Database|languages — SQL:

— Part 3: Call-Level Interface (SQL/CLI)
— Part 4: Persistent Stored Modules (SQL/PSM)

Parts 1, 4, and 5 are currently published as ISOJEC 9075:1992.
Part 3 is purrently published as ISO/IEC 90753:1995.
Annexes A, B, C, and D of this part of ISOZEC 9075 are for information only.

viii
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Introduction

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

1)
2)

3)

4)
5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

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

Clause 2, “Normative references”, identifies additional standards that, through refer¢nce in this

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 used

in this part of ISO/IEC 9075.

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

Clause 5, “Lexical elements”, defines a number of lexical élements used in the definjtion of

persistent stored modules.

Clause 6, “Scalar expressions”, defines a number of-scalar expressions used in the definition of

persistent stored modules.

Clause 7, “Query expressions”, defines the elements of the language that produce rgws and

tables of data as used in persistent stored anodules.

Clause 8, “Data assignment rules and:routine determination”, defines the data assighment rules

used in the definition of persistent stored modules.

Clause 9, “Additional common*elements”, defines additional common elements used
definition of persistent stored modules.

Clause 10, “Schema definition and manipulation”, defines the schema definition and
tion statements associated with the definition of persistent stored modules.

Clause 11, “Modulés”, defines the facilities for using persistent stored modules.

Clause 12/“D4ata manipulation”, defines data manipulation operations associated wit
stored moedules.

in the

manipula-

h persistent

Clause 13, “Control statements”, defines the control statements used with persistenft stored

modules.

Clause 14, “Transaction management”, defines the SQL-transaction management sthtements

associated with persistent stored modules.

15)

16)

17)

Clause 15, “Session management”, defines the SQL-session management statements
with persistent stored modules.

associated

Clause 16, “Dynamic SQL”, defines the facilities for executing SQL-statements dynamically in

the context of persistent stored modules.

Clause 17, “Diagnostics management”, defines enhancements to the facilities used with persis-

tent stored modules.
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18)

19)

20)
21)

22)

23)

24)

25)

Clause 18, “Embedded SQL”, defines host language embeddings related to persistent stored
modules.

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

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

Clause 21, “Conformance”, defines the criteria for conformance to this part of ISO/IEC 9075.

h se features

that ajp implementer shall provide in each case.

Annex B, “Implementation-dependent elements”, is an informative Annex. It lists thoséféatures
for wHich the body of this part of the standard states that the syntax or meaning or effect on
the ddtabase is partly or wholly implementation-dependent.

Anney C, “Deprecated features”, is an informative Annex. It lists features that.the responsible
Technfcal Committee intends will not appear in a future revised version of ISO/IEC 9075.

Annex D, “Incompatibilities with ISO/IEC 9075:1992”, is an informative Annex. It lists the

inco

atibilities between this edition of ISO/IEC 9075 and ISO/IEC 9075:1992.

In the text of this part of ISO/IEC 9075, Clauses begin a new odd-Dumbered page, and in Clause 5,
“Lexical
blank sp

ements”, through Clause 21, “Conformance”, Subclauses begin a new page. Any resulting
e is not significant.

© ISO/IEC
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Information technology — Database languages — SQL —

Parst 4:

Persistent Stored Modules (SQL/PSM)

[

This

langyage for declaring and maintaining persistent database language routines either in SQL-serv
modyles or as standalone schema-level routines, and invoking them{rom programs written in a
standard programming language.

The

— 'The declaration of local cursors.

— The declaration of local variables.

It al

pertgining to SQL+server modules and SQL-invoked routines.
NOTE 1 — The,context for ISO/IEC 9075 is described by the Reference Model of Data Management (ISO/IEC

1003

T

— The assignment of the result of expressions to variables and parameters.
T
c

— e specification of statements to signal and resignal conditions.
T

invoked.

re

Sfcope
Xz

part of International Standard ISO/IEC 9075 specifies the syntax and-semantics of a databag

database language for <procedure>s and <SQL-invoked.rotitine>s includes:

he specification of statements to direct the flow of control.

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

he ability to set an SQL-path for controlling the determination of the subject routine to be

40 includes the‘definition of the Information Schema tables that contain schema information

2:1993).

Scope

1
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2 Normative references

The following standards contain provisions that, through reference in this text, constitute provisions
O rs—parto DS 5—F he—time—o ieation—+t HHons—ine ted e—valid—All
standards are subject to revision, and parties to agreements based on this part of ISO/IEC 9075
are encouraged to investigate the possibility of applying the most recent editions of the standards
indicated below. Members of IEC and ISO maintain registers of currently valid International
Standards.

ISO/IEC 1539:1991, Information technology — Programming languages — KORTRAN.
ISO 1989:1985, Programming languages — COBOL.

ISO 6160:1979, Programming languages — PL/I.

ISO\IEC 7185:1990, Information technology — Programming-languages — Pascal.

ISO/IEC 8652:1995, Information technology — Programming languages — Ada.

NOTE 2 — ISO 8652:1987 has been superseded by d&néw edition (ISO/IEC 8652:1995). However| when
this part of ISO/IEC 9075 was under development/the previous edition was valid and this part pf
ISO/IEC 9075 is therefore based on that editionywhich is listed below.

ISO 8652:1987, Programming languages— Ada.

ISO/IEC 9075:1992, Information technology — Database languages — SQL.
ISO/IEC 9899:1990, Programming languages — C.

ISO/IEC 10206:1991, Information technology — Programming languages — Extended Pagcal.

ISO/IEC 11756:1992, Information technology — Programming languages — MUMPS.

Normative references 3
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3 Definitions, notations, and conventions

3.1 Definitions

9075:1992 and the following definitions apply.

that identifies a program written in a standard programming language other than SQL.

function or an SQL-invoked procedure.

) SQL routine: An SQL-invoked routine whose routine body is'written in SQL.

d) SQL-invoked routine: A routine that is allowed to belinvoked only from within SQL.

3.2 Notations

[ Insert this paragraph | All notations in ISO/IEC 9075:1992 apply to this part of ISO/IEC 9075.

BNF (“Backus Normal Form” or “Backus‘Naur Form”).

[ Insert this paragraph | This version of BNF is fully described in ISO/IEC 9075:1992.

3.3 Conventions

In this part of ISO/IEC"9075 are identical to those described in part 1 of ISO/IEC 9075.

3.3.1 Uséwof terms

3.3.1.kx~Exceptions

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

[| Insert this paragraph | For the purposes of this part of ISO/IEC 9075, the definitions given in ISQ/IEC
4) external routine: An SQL-invoked routine whose routine body is an external-body refergnce

) signature (of an SQL-invoked routine): The name of the SQL-invoked routine, the popition
and data types of each of its SQL parameters, and an indication of wheéther it is an SQL-ivoked

sion of

[ Insert this paragraph | Exeept as otherwise specified in this part of ISO/IEC 9075, the conventions used

bndi-

[I Moditied paragraph | The phrase “an exception condition is raised:”, followed by the name of a c

: . I Fal 1Rl 11 k| b . 1. dopmrdn] 4
CIULL, 15 USCU 111 UTLICI al IvUICS allll TISTWIICTIT LU 11IUitalt uliav.

— The execution of a statement is unsuccessful.

— The application of General Rules, other than those of Subclause 12.3, "<procedure>", in ISO/IEC
9075:1992, Subclause 9.1, “<routine invocation>”, Subclause 11.4, “<SQL procedure statement>”,
Subclause 20.1, "<direct SQL statement>", in ISO/IEC 9075:1992, Subclause 13.3, “<compound

statement>”, and Subclause 13.4, “<handler declaration>”, may be terminated.

— Diagnostic information is to be made available.

Definitions, notations, and conventions 5
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3.3 Conventions

11111

SQL-statement that terminates with an exception condition, uniess expncmy defined by this
International Standard, is implementation-dependent.

[ 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.

3.3.12 Syntactic containment

[ Inser{ this paragraph | If <A> contains a <table name> that identifies a view that is defined by a <view
definifion> V, then <A> is said to generally contain the <query expression> containef’in V. If <A>
contains a <routine invocation> RI, then <A> is said to generally contain the <routine body>s of al
<SQL}invoked routine>s that are included in the set of subject routines of RLf'<A> contains <B>

+than FAS gonersllv caont n 1
then ¢A> generally contains <B>. If <A> generally contains <B> and <B>(ggnerally contains <C>,

then ¢A> generally contains <C>.

3.3.1)13 Rule evaluation order

[ Inser| this paragraph | An invocation of an SQL-invoked function-is inessential if the SQL-function
is detprministic and does not possibly modify SQL-data; otherwise, it is implementation-defined
whether or not it is inessential.

3.3.2 Relationships to ISO/IEC 9075:1992

This part of ISO/IEC 9075 depends on ISQ/IEC 9075:1992 and its Technical Corrigenda. This
part ¢f ISO/IEC 9075 is to be used as though it were merged with the text of ISO/IEC 9075:1992.
This Pubclause describes the conventions used to specify the merger. The merger described also
accoupts for the Technical Corrigenda that have been published to correct ISO/IEC 9075:1992. Thils
acconjmodation is typically indicated by the presence of a phrase like “in the Technical Corrigenda/
or “in|the TC”.

3.3.2|]1 New and modified Clauses, Subclauses, and Annexes

Claudes, Subclauses, and Annexes (other than Clause 1, “Scope” and Clause 2, “Normative refer-
ences|) in this(part of ISO/IEC 9075 that have names identical to Clauses, Subclauses, or Annexeq
in ISQ/IEC 9075:1992 supplement the Clause, Subclause, or Annex, respectively, in ISO/IEC
9075:[1992, typically by replacing paragraphs, Format items, or Rules or by providing new para-
graphsi-Format items, or Rules. However, Clauses, Subclauses, and Annexes in this part of ISO/IEIC
9075 that have names identical to Clauses, Subclauses, and Annexes in ISO/IEC 9075:1992 do not
necessarily have the same number or letter as the corresponding Clause, Subclause, or Annex in
ISO/IEC 9075:1992. Any differences in Clause or Subclause number or in Annex letter is not sig-
nificant. Table 1, “Clause, Subclause, and Table relationships”, identifies the relationships between
Clauses, Subclauses, and Annexes in this part of ISO/IEC 9075 and the corresponding Clauses,
Subclauses, and Annexes in ISO/IEC 9075:1992.
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https://standardsiso.com/api/?name=6c00bce4cf22de97264918f36c27f4e2

©ISO/IEC ISO/MTEC 9075-4:1996 (E)

3.3 Conventions
Clauses, Subclauses, and Annexes in this part of ISO/IEC 9075 that have names that are n
identical to Clauses, Subclauses, or Annexes in ISO/IEC 9075:1992 provide language specification
particular to this part of ISO/IEC 9075. Subclauses that are subsidiary to (“contained in”) Clauses
or Subclauses identified as new are inherently new and are not further identified.

The Clauses, Subclauses, and Annexes in this part of ISO/IEC 9075 appear in the order in which
they are intended to appear in the merged document. Absent other explicit instructions regarding
its placement, any new Clause, Subclause, or Annex is to be positioned as follows: Locate the
prior Clause, Subclause, or Annex in this part of ISO/IEC 9075 whose name is identical to the
name of a corresponding Clause, Subclause, or Annex that appears in ISO/IEC 9075:1992.)The new
Clause, Subclause, or Annex shall immediately follow that Clause, Subclause, or Annek. If there are
multiple new Clauses, Subclauses, or Annexes with no intervening Clause, Subclause; or Annex that
modifies an existing Clause, Subclause, or Annex, then those new Clauses, Subelduses, or Annexes

appear in order, following the prior Clause, Subclause, or Annex whose name Was matched.

~4
L

3.3.2.2 New and modified Format items

In modified Subclauses, Format items that define a BNF nonterminal symbol (that is, the F
nonterminal symbol appears on the left-hand side of the ::= mark) sometimes modify a Format
item whose definition appears in ISO/IEC 9075:1992, sometimes replace a Format item whase
definition appears in ISO/IEC 9075:1992, and sometimes define a new Format item that does not
have a definition at all in ISO/IEC 9075:1992. Those Format items in this part of ISO/IEC $075
that modify a Format item whose definition appears in ISO/IEC 9075:1992, are identified by the

: 1% ” .
existence of a “Format comment” such as:

<modified item> ::=
1 All alternatives from ISO/IEC 8075:1992
| <new alternative>

By contrast, Format items that completély replace Format items in ISO/IEC 9075:1992 havg BNF
nonterminal symbols identical to BNF nonterminal symbols of Format items in ISO/IEC 907p:1992,
but do not state that they include any alternatives from ISO/IEC 9075:1992.

New Format items that hayéwno correspondence to any Format item in ISO/IEC 9075:1992 are not
specially identified in thig part of ISO/IEC 9075.

In new Subclauses, all Format items are also new and require no specific marking.

3.3.2.3 New and modified paragraphs and rules

In modified Subclauses, each paragraph or Rule is marked to indicate whether it is a modifitation
of a paragraph or Rule in ISO/IEC 9075:1992, or is a new paragraph or Rule in this part of [SO/IEC
9075)

Modifications of paragraphs or Rules in ISO/IEC 9075:1992, are identified by the inclusion ¢f an
indication such as | Replace the 5th paragraph ], meaning that the fifth paragraph of the corresponding
Subclause in ISO/IEC 9075:1992, is to be replaced by the paragraph to which the indication is
attached, or [ Replace SR6)b)i) |, meaning that Syntax Rule 6)b)ii) of the corresponding Subclause in
ISO/IEC 9075:1992, is to be replaced by the rule to which the indication is attached. In some cases,
an indication such as is used. When this appears, it means that the referenced Rule
is extended or enhanced by the Rule to which the indication is attached. In most instances, the
augmentation is the addition of a new alternative meant to support new syntax.

Definitions, notations, and conventions 7
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New paragraphs or Rules in this part of ISO/IEC 9075 are indicated by the inclusion of an indi-
cation such as [ Insert before 2nd paragraph |, meaning that the paragraph to which the indication is
attached is to be read as though it were inserted preceding the second paragraph of the correspond-
ing Subclause in ISO/IEC 9075:1992. [Insert before GR4) | should be interpreted to mean that the rule
to which the indication is attached is to be read as though it were inserted preceding General Rule
4) of the corresponding Subclause in ISO/IEC 9075:1992. When an indication does not indicate a
specific insertion point, such as [ Insert this paragraph ] or [ Insert this GR |, then it may be read as implic-
itly speit)nymg that the new text is to be appended at the end of the appropriate sectiom (the Gemnerat
Rules, fbr example) of the corresponding Subclause in ISO/IEC 9075:1992.

In such|instructions, “SR” is used to mean “Syntax Rule”, “AR” is used to mean “Access Rule’;and

b b b
“GR” is|lused to mean “General Rule”. “Desc.” is used to mean “Description” and “Func.” is\used to
mean “Function”.

All parjgraphs, Format items, and Rules in new Clauses or Subclauses are also newand therefore
do not fequire further identification.

3.3.2.4 New and modified tables

Similarly, tables in this part of ISO/IEC 9075 that have names that are identical to tables in
ISO/IEC 9075:1992 supplement the table in ISO/IEC 9075:1992, typically by adding or replacing one
or mor¢ table entries. Tables in this part of ISO/IEC 9075 that rave names that are not identical
to the hames of tables in ISO/IEC 9075:1992 are new tables specified by this part of ISO/IEC 9075.
Table 1|, “Clause, Subclause, and Table relationships”, identifies the relationships between tables in
this paft of ISO/IEC 9075 and the corresponding tables in-TSO/IEC 9075:1992.

The rows in modified tables are generally new rows td be effectively inserted into the corresponding
table i ISO/IEC 9075:1992, though in rare cases rows already in tables in ISO/IEC 9075:1992 are
effectiviely replaced by rows in the table in this-part of ISO/IEC 9075. It is always obvious when

such an effective replacement is required, based on equality of values in the first column of the
table.

3.3.2.§ Clause, Subclause,.and Table relationships

Table 1—Clause, Subclause, and Table relationships

Clauke, Subclause, ©r)Table in this part of Corresponding Clause, Subclause, or Table
ISOAEC 9075 from ISO/IEC 9075:1992

Clauge 1, “Scope” Clause 1, "Scope"

Clauge 2,/“Normative references” Clause 2, "Normative references"

Qlaus e-3) “Definitions, notations, and conven- Clause 3, "Definitions, notations, and conventions"
tions

Subclause 3.1, “Definitions” Subclause 3.1, "Definitions"

Subclause 3.2, “Notations” Subclause 3.2, "Notation"

Subclause 3.3, “Conventions” Subclause 3.3, "Conventions"

Subclause 3.3.1, “Use of terms” Subclause 3.3.4, "Use of terms"

Subclause 3.3.1.1, “Exceptions” Subclause 3.3.4.1, "Exceptions"
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3.3 Conventions

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

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

Corresponding Clause, Subclause, or Table
from ISO/IEC 9075:1992

Subclause 3.3.1.2, “Syntactic containment”
Subclause 3.3.1.3, “Rule evaluation order”

Subclause 3.3.2, “Relationships to ISO/IEC

Subclause 3.3.4.2, "Syntactic containment"
Subclause 3.3.4.4, "Rule evaluation order"

(none)

9075:1992”

Subclause 3.3.2.1, “New and modified Clauses,
Subclauses, and Annexes”

Subclause 3.3.2.2, “New and modified Format
items”

Subclause 3.3.2.3, “New and modified paragraphs
and rules”

Subclause 3.3.2.4, “New and modified tables”

Subclause 3.3.2.5, “Clause, Subclause, and Table
relationships”

Subclause 3.4, “Object identifier for Database
Language SQL”

Clause 4, “Concepts”

Subclause 4.1, “SQL-server Modules”
Subclause 4.2, “SQL-invoked routines”
Subclause 4.3, “SQL-paths”

Subclause 4.3.1, “Type conversions and mixing of
data types”

Subclause 4.4, “Tables”

Subclause 4.5, “Integrity constraints”
Subclause 4.6, “SQL-schemas?

Subclause 4.7, “Parameters”

Subclause 4.7.1, “Status parameters”
Subclause 4.8, Diagnostics area”

Subclause 4.9; “Cursors”

Subclause/4.10, “Condition handling”
Subclause 4.11, “SQL-statements”

| Subclause 4.11.1, “SQI-statements classified by

(none)
(none)
(none)

(none)

(none)

Subclause 3.4, "Object identifier for Database
Language) SQL"

Clause 4, "Concepts"
(rione)
(none)
(none)

Subclause 4.6, "Type conversions and mixing of data
types"

Subclause 4.9, "Tables"

Subclause 4.10, "Integrity constraints"
Subclause 4.11, "SQL-schemas”
Subclause 4.18, "Parameters"
Subclause 4.18.1, "Status parameters"
Subclause 4.19, "Diagnostics area"
Subclause 4.21, "Cursors"

(none)

Subclause 4.22, "SQL-statements"

Subclause 4.22.2. "SQL-statements classified by

function”
Subclause 4.11.2, “Embeddable SQL-statements”

Subclause 4.11.3, “Preparable and immediately
executable SQL-statements”

Subclause 4.11.4, “Directly executable SQL-
statements”

function”
Subclause 4.22.3, "Embeddable SQL-statements"

Subclause 4.22.4, "Preparable and immediately
executable SQL-statements"”

Subclause 4.22.5, "Directly executable SQL-
statements"

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 ISO/IEC 9075:1992

Subclause 4.11.5, “SQL-statements and transac-
tion states”

Subclause 4.11.6, “Compound statements”

Subclause 4.22.6, "SQL-statements and transaction
states"

(none)

Subflause 4.11.7, “SQL-statement atomicity”
Subglause 4.12, “Privileges”

Subflause 4.13, “SQL-sessions”

Clagse 5, “Lexical elements”

Subrlause 5.1, “<token> and <separator>”
Subglause 5.2, “Names and identifiers”
Clayse 6, “Scalar expressions”

Subrlause 6.1, “<value specification> and <target
spedification>"

Subglause 6.2, “<column reference>”
Subklause 6.3, “<item reference>”
Subglause 6.4, “<datetime value function>”
Subglause 6.5, “<case expression>”
Subglause 6.6, “<value expression>”

- Clapse 7, “Query expressions”
Subglause 7.1, “<table value constructor>”
Subllause 7.2, “<table expression>”
Subglause 7.3, “<query specification”
Subklause 7.4, “<query expression>”

Subglause 7.5, “<scalar subquery>, <row sub-
quetry>, and <table subquery>”

Clayse 8, “Data assigninent rules and routine
det¢rmination”

Subklause 8.1~<Subject routine determination”

Subglause 8.2; “Type precedence list determina-
tion/’

Cla “ 143 »

Subclause 9.1, “<routine invocation>”
Subclause 9.2, “<privileges>”

Subclause 9.3, “<specific routine designator>”
Subclause 9.4, “<sqlstate value>”

Subclause 9.5, “<language clause>”

10 Persistent Stored Modules (SQL/PSM)

(none)

Subclause 4.26, "Privileges"

Subclause 4.30, "SQL-sessions"

Clause 5, "Lexical elements"

Subclause 5.2, "<token> and <separator>"
Subclause 5.4, "Names and identifiers"
Clause 6, "Scalar expressions"

Subclause 6.2, "<value specification> and <target
specification>"

Subclause 6.4, “<¢olumn reference>"
(none)

Subclause 6.8, "<datetime value function>"
Subclause 6.9, "<case expression>"
Subclause 6.11, "<value expression>"
Clause 7, "Query expressions"

Subclause 7.2, "<table value constructor>"
Subclause 7.3, "<table expression>"
Subclause 7.9, "<query specification>"
Subclause 7.10, "<query expression>"

Subclause 7.11, "<scalar subquery>, <row subquery>,
and <table subquery>"

Clause 9, "Data assignment rules"

(none)

(none)

" T4l 1"

(none)
Subclause 10.3, "<privileges>"
(none)

(none)

Subclause 10.2, "<language clause>"
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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 ISO/IEC 9075:1992

Subclause 9.6, “<path specification>"

Clause 10, “Schema definition and manipulation”
—Subclause 101, “<schema definitions"—————]
Subclause 10.2, “<drop schema statement>”
Subclause 10.3, “<default clause>”

Subclause 10.4, “<check constraint definition>”
Subclause 10.5, “<drop column definition>”

Subclause 10.6, “<drop table constraint defini-
tion>”

Subclause 10.7, “<drop table statement>"
Subclause 10.8, “<view definition>”
Subclause 10.9, “<drop view statement>"
Subclause 10.10, “<drop domain statement>"

Subclause 10.11, “<drop character set state-
ment>”"

Subclause 10.12, “<drop collation statement>"
Subclause 10.13, “<drop translation statements”
Subclause 10.14, “<assertion definition>"
Subclause 10.15, “<drop assertion stafement>”

Subclause 10.16, “<SQL-server moduile defini-
tion>”"

Subclause 10.17, “<drop module statement>”
Subclause 10.18, “<SQL~invoked routine>”
Subclause 10.19, “&drop routine statement>”
Subclause 10,20,-*<grant statement>”
Subclause. 10.21, “<revoke statement>”
Clause 1Y, “Modules”

Subelause 11.1, “<module>”

Subclause 11.2, “<procedure>”

(none)

Clause 11, "Schema definition and manipulation"

Subclause III, <schema definitions

Subclause 11.2, "<drop schema statement>"
Subclause 11.5, "<default clause>"

Subclause 11.9, "<check constraint-definition>"
Subclause 11.15, "<drop column.definition>"

Subclause 11.17, "<drop table constraint definit

Subclause 11.18, '<drop table statement>"
Subclause 11.19, "<view definition>"
Subclause 11.20, "<drop view statement>"

Subclause11.27, "<drop domain statement>"

Subclause 11.29, "<drop character set statement>"

Subclause 11.31, "<drop collation statement>"
Subclause 11.33, "<drop translation statement>
Subclause 11.34, "<assertion definition>"

Subclause 11.35, "<drop assertion statement>"

(none)

(none)

(none)

(none)

Subclause 11.36, "<grant statement>"
Subclause 11.37, "<revoke statement>"
Clause 12, "Module"

Subclause 12.1, "<module>"

Subclause 12.3, "<procedure>"

ion>"

Subclause 11.3, “Calls to a <procedure>”
Subclause 11.4, “<SQL procedure statement>”
Subclause 11.5, “Data type correspondences”

Clause 12, “Data manipulation”

Subclause 12.1, “<declare cursor>”

Subclause 12.4, "Calls to a <procedure>"
Subclause 12.5, "<SQL procedure statement>"
(none)

Clause 13, "Data manipulation"

Subclause 13.1, "<declare cursor>"
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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 ISO/IEC 9075:1992

Subclause 12.2, “<open statement>"

Subclause 12.3, “<fetch statement>”

Subclguse12 A, “<elose statement>”

Subclause 13.2, "<open statement>"
Subclause 13.3, "<fetch statement>"

Subelanse 134, "<close statement>"

use 12.5, “<select statement: single row>”
use 12.6, “<delete statement: positioned>”
use 12.7, “<delete statement: searched>”
use 12.8, “<update statement: positioned>”

use 12.9, “<update statement: searched>”

use 12.10, “<temporary table declaration>”
13, “Control statements”

use 13.1, “<call statement>”

use 13.2, “<return statement>”

use 13.3, “<compound statement>”"

use 13.4, “<handler declaration>”

use 13.5, “<condition declaration>"

use 13.6, “<SQL variable declaration>”

use 13.7, “<assignment statement>”

use 13.8, “<case statement>"

use 13.9, “<if statement>"

use 13.10, “<leave statement>”

use 13.11, “<loop statement>”

use 13.12, “<while statement>”

use 13.13, “<repeat statement>"
Subclause 13.14, “<for statement>”"

Clauge 14, “Transaction management”

Subclause 14.1{ “<commit statement>"
Subclause 14.2, “<rollback statement>”

Clauge(15, “Session management”

Subclause 13.5, "<select statement: single row>"
Subclause 13.6, "<delete statement: positioned>"
Subclause 13.7, "<delete statement: searched>"
Subclause 13.9, "<update statement: pgsitioned>"
Subclause 13.10, "<update statement: ‘searched>"
Subclause 13.11, "<temporary tablé declaration>"
(none)

(none)

(none)

(none)

(none)

(none)

(none)

(none)

(none)

(none)

(none)

(none)

(none)

(none)

(none)

Clause 14, "Transaction management"

Clause 14.3, "<commit statement>"

Clause 14.4, "<rollback statement>"

Clause 16, "Session management"

Subclause 15.1, “<set path statement>”
Clause 16, “Dynamic SQL”

Subclause 16.1, “Description of SQL item descrip-
tor areas”

Subclause 16.2, “<prepare statement>”

12 Persistent Stored Modules (SQL/PSM)

(none)
Clause 17, "Dynamic SQL"

Subclause 17.1, "Description of SQL item descriptor
areas"

Subclause 17.6, "<prepare statement>"
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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 ISO/IEC 9075:1992

Subclause 16.3, “<using clause>”

Clause 17, “Diagnostics management”

Subclause 17.2, “<signal statement>”

Subclause 17.3, “<resignal statement>”

Clause 18, “Embedded SQL”

Subclause 18.1, “<embedded SQL host program>”

Clause 19, “Information Schema and Definition
Schema”

Subclause 19.1, “Information Schema”
Subclause 19.1.1, “SCHEMATA view”
Subclause 19.1.2, “DOMAINS view”
Subclause 19.1.3, “COLUMNS view”
Subclause 19.1.4, “MODULES view”
Subclause 19.1.5, “ROUTINES view”
Subclause 19.1.6, “PARAMETERS view”

Subclause 19.1.7, “MODULE_TABLE_USAGE
view”

Subclause 19.1.8, “MODULE_COLUMN_USAGE

: »

view
Subclause 19.1.9, “MODULE_PRIVILEGES view”
Subclause 19.1.10, “ROUTINELPRIVILEGES

view”

Subclause 19.1.11, “ROUTINE_TABLE_USAGE

”

view

Subclause 19.1.12)“ROUTINE_COLUMN_
USAGE view?

Subclause \19.1.13, “Definition of SQL built-in
functions”

Subeclause 19.2, “Definition Schema”
Subclause 19.2.1, “SCHEMATA base table”

Subclause 17.9, "<using clause>"

Clause 18, "Diagnostics management"

(none)

(none)

Clause 19, "Embedded SQL"

Subclause 19.1, "<embedded SQL host program3'

Clause 21, "Information Schema and Definition
Schema"

Subclause 21.2, "Information Schema"
Subclause 21.2.4, "SCHEMATA view"
Subclause 21.2:5, "DOMAINS view"
Subclausé21.2.9, "COLUMNS view"
(none).

(none)

(none)

(none) .
(none)

(none)

(none)
(none)
(none)
(none)

Subclause 21.3, "Definition Schema"
Subclause 21.3.4, "SCHEMATA base table"

Subclause 19.2.2, “DATA_TYPE_DESCRIPTOR
base table”

Subclause 19.2.3, “MODULES base table”
Subclause 19.2.4, “ROUTINES base table”
Subclause 19.2.5, “PARAMETERS base table”

Subclause 21.3.5, "DATA_TYPE_DESCRIPTOR base
table"

(none)
(none)

(none)

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 ISO/IEC 9075:1992

base table”

base {able”

table

table

base table”

USAGE base table”

Clauge 20, “Status codes”

Subclause 20.1, “SQLSTATE”

Clauge 21, “Conformance”

Subclause 21.1, “Claims of conformance”
Subclause 21.2, “Extensions and options”

Subclause 21.2.1, “Information Schema require-
mentfs”

Subclause 21.2.2, “Schema manipulation requirex
ments”

Subclause 21.3, “Flagger requirements”

Anngx A, “Implementation-defined elements”
Anndx B, “Implementation-dependent elements”
Anngx C, “Deprecated features™

Anngx D, “Incompatibilities’ with ISO/IEC
90751992”

Table 1, “Clause;Stbclause, and Table relation-
shipg”

Tabl¢ 2, “Standard programming languages”
Tabl¢ 8+ Data type correspondences for Ada”

Subclause 19.2.6, “MODULE_TABLE_USAGE (none)
Subclause-19.2.7 “MODULE_COLITMN TISAGE (none)
Subclause 19.2.8, “MODULE_PRIVILEGES base (none)
Subclause 19.2.9, “ROUTINE_PRIVILEGES base (none)
Subclause 19.2.10, “ROUTINE_TABLE_USAGE (none)
Subclause 18.2.11, “ROUTINE_COLUMN_ (none)

Clause 22, "Status codes”

Subclause 22.1, *SQLSTATE"

Clause 23, "Conformance"
Subclauset23.2, "Claims of conformance"
Subclause 23.3, "Extensions and options"

(none)

(none)

Subclause 23.4, "Flagger requirements"

Annex B, "Implementation-defined elements"
Annex C, "Implementation-dependent elements"
Annex D, "Deprecated features”

Annex E, "Incompatibilities with ISO/IEC
9075:1989"

(none)

Table 16, "Standard programming languages"

(none)

Table 4, “Data type correspondences for C”

Table 5, “Data type correspondences for COBOL”

Table 6, “Data type correspondences for Fortran”

Table 7, “Data type correspondences for MUMPS”

Table 8, “Data type correspondences for Pascal”

Table 9, “Data type correspondences for PL/1”
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(none)
(none)
(none)
(none)
(none)

(none)
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in this part of Corresponding Clause, Subclause, or Table
ISO/IEC 9075 from ISO/IEC 9075:1992

Table 10, “Data types of <key word>s used in Table 17, "Data types of <key word>s used in SQL
SQL item descriptor areas” item descriptor areas”

Table 11 _“Codes used for input/output SQI (none)

parameter modes in Dynamic SQL”

Table 12, “<identifier>s for use with <get diag- Table 21, "<identifier>s for use with <get diagnogtics
nostics statement>” statement>"

in the diagnostics area” the diagnostics area"

Table 13, “SQL-statement character codes for use Table 22, "SQL-statement charactet-eodes for use in

Table 14, “SQLSTATE class and subclass values” | Table 23, "'SQLSTATE class-and subciass values|

n

]

3.4 Object identifier for Database Language SQL

Function

mplclueubauuu 0 OUner enti

¥SQL object identifier> ::=

[he object identifier for Da tabas Language SQ dentlﬁes the characteristics of an SQL-
At A - a "

mdads i b

Format

<SQL provenance> <SQL variants
I <SQL provenance> <SQL variant> <SQL parts>

KSQL parts> ::=
4 | sqlpsml996 <left paren> 4 <right paren>

Syntax Rules

L) <SQL parts> shall not be specified if the <SQL edition> is specified as <198
<1989>.

(7> or
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4 Concepts

4.1 SQL-server Modules

ISO/IEC 9075-4:1996 (E)

]

1

An <SQL-server module definition> contains an <SQL-server module name>Jan optional <S

An SQL-server module is a persistent object defined in a schema and identified by an <SQL-4
module name>. SQL-server modules are created with <SQL-server module definition>s. and
stroyed with <drop module statement>s and by <drop schema statement>s that destroy the sg
hat contain them.

server module character set specification>, an optional <SQL-server module)schema clause>,

specified by <temporary table declaration>s, and one or more <SQL-invoked routine>s. The <
server module name> of an SQL-server module is a <qualified nam€>. The character set spe
by the <SQL-server module character set specification> identifies\.the character repertoire us
bxpressing the names of schema objects used in the <SQL-sefver module definition>. The <d
schema name> specified by the <SQL-server module schema)clause> identifies the schema nj
1sed for implicit qualification of unqualified names appeating in the <SQL-server module de
Fion>. The SQL-invoked routines of an SQL-server module are invoked only from SQL-staten

An SQL-server module has an SQL-server module authorization identifier, which is set to th
buthorization identifier of the owner of the schéma that contains the SQL-server module at
time the SQL-server module is created. ThesSQL-server module authorization identifier acts
burrent <authorization identifier> for privilege determination for the SQL objects, if any, con
n the SQL-server module.

Hescriptor includes:

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

—  The descriptor of(the character set used for representing the SQL-server module’s <ident}
and <character-string literal>s.

L The default schema name used for implicit qualification of unqualified names in the SQL
module;

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

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

pptional <SQL-server module path specification>, zero or more declareddocal temporary tables

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

fier>s

rserver

— 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>.
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4.2 SQL-invoked routines

An SQL-invoked routine is an SQL-invoked procedure or an SQL-invoked function. An SQL-invoked
routine comprises at least a <routine name>, a sequence of <SQL parameter declaration>s, and a
<routine body>.

An

2R 72V LaVa aVELs e > be-an-elemen ol_an A1 hema o 01 an Ql.-serve selotd
ked routine that is an element of an SQL-schema is called a schema-level routine.
An SQL-+nvoked procedure is an SQL-invoked routine that is invoked from an SQL <call state-
SQL-invoked procedure may have input SQL parameters, output SQL parameters,

and SQI| parameters that are both input SQL parameters and output SQL parameters. The for-
mat of ah SQL-invoked procedure is specified by <SQL-invoked procedure> (see Subclause 10.18,

invoked function is an SQL-invoked routine that is invoked as part of air SQL <value
expressign>. An SQL-invoked function has only input SQL parameters and returns its results as
the valu¢ of its invocation. The format of an SQL-invoked function is specified’by <SQL-invoked
function} (see Subclause 10.18, “<SQL-invoked routine>”).

An SQL{invoked routine can be an SQL routine or an external routiné. An SQL routine is an SQL-
invoked foutine whose <language clause> specifies SQL. The <routine body> of an SQL routine is
an <SQI} procedure statement>; the <SQL procedure statement> forming the <routine body> can be
any SQI}-statement, including an <SQL control statement>, but excluding an <SQL schema state-
ment>, 4SQL connection statement>, <SQL dynamic statement>, or <SQL transaction statement>.

al routine is one whose <language clause>does not specify SQL. The <routine body> of
an exterpal routine is an <external body references whose <external routine name> identifies a
program| written in some standard programminglanguage other than SQL.

An SQLlinvoked routine is uniquely identified by a <specific name>, called the specific name of the
SQL-invpked routine.

An invodation of an SQL-invoked routine specifies the <routine name> of the SQL-invoked routine
and supplies a sequence of SQL argument values corresponding to the <SQL parameter decla-
ration>g of the SQL-invoked routine. A subject routine is the SQL-invoked routine that may be
invoked |by a <routine invocation>. Such an invocation assigns the SQL arguments to the SQL pa-
rameters of one of the subjéct routines and causes the <routine body> of that subject routine to be
executed. If the SQL-invoked routine is an SQL routine, then the <routine body> is an <SQL pro-
cedure statement> that'is executed according to the General Rules of <SQL procedure statement>.
If the SQL-invoked\routine is an external routine, then the <routine body> identifies a program
written [n some'standard programming language other than SQL that is executed according to the
rules of that §tandard programming language.

The <roptine body> of an SQL-invoked routine is always executed under the same SQL-session
from which the SQL-invoked routine was invoked. Before the execution of the <routine body>, a
new context for the current SQL-session is created and the values of the current context preserved.

When the execution of the <routine body> completes the original context of the current SQL-session
is restored.

If the SQL-invoked routine is an external routine, then an effective SQL parameter list is con-
structed before the execution of the <routine body>. The effective SQL parameter list has different
entries depending on the parameter passing style of the SQL-invoked routine. The value of each
entry in the effective SQL parameter list is set according to the General Rules of Subclause 9.1,
“<routine invocation>”, and passed to the program identified by the <routine body> according to the
rules of Subclause 11.5, “Data type correspondences”. After the execution of that program, if the
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parameter passing style of the SQL-invoked routine is SQL, then the SQL implementation obtains
the values for output parameters (if any), the value (if any) returned from the program, the value of
the SQLSTATE, and the value of the message text (if any) from the values assigned by the program
to the effective SQL parameter list. If the parameter passing style of the SQL-invoked routine is
GENERAL, then such values are obtained in an implementation-defined manner.

If |a <routine invocation> is contained in a <query expression> of a view;\a.check constraint or
assertion, or in an <SQL-invoked routine>, then the subject routinés for that invocation arg
ebermined at the time the view is created, the check constraint is defined, the assertion is created,
or|the SQL-invoked routine is created. Thus, the same SQL-invoked routines are invoked wherever

<item reference>s in the <routine body> of an SQL routine are resolved to identify a partic ilar
cojumn, SQL parameter, or SQL variable at the time that the SQL routine is created. Thus, the
same columns, SQL parameters, and SQL variables-are referenced whenever the SQL routine fis
inpoked.

An SQL-invoked routine is either deterministié¢’or possibly non-deterministic. An SQL-invoked
fuhction that is deterministic always returns the same return value for a given list of SQL argument
values. An SQL-invoked procedure that is deterministic always returns the same values in its
odtput and inout SQL parameters for @ given list of SQL argument values. An SQL-invoked roptine
is|possibly non-deterministic if, during invocation of that SQL-invoked routine, an implementation

mjght, at two different times when the state of the SQL-data is the same, produce unequal results

dye to General Rules that specify implementation-dependent behavior.

external routine either.does not possibly contain SQL or possibly contains SQL. Only an extprnal
routine that possibly contains SQL may execute SQL-statements during its invocation.

SQL-invoked routine may or may not possibly read SQL-data. Only an SQL-invoked routine
that possibly reads SQL-data may read SQL-data during its invocation.

SQL-invoked routine may or may not possibly modify SQL-data. Only an SQL-invoked routine
tHat possibly modifies SQL-data may modify SQL-data during its invocation.

SQIrinvoked routine has a routine authorization identifier, which is (directly or indirectly)|the
authorization identifier of the owner of the schema that contains the SQL-invoked routine at the
time that the SQL-invoked routine is created. An SQL-invoked routine that is an external routine
also has an external routine authorization identifier, which is the <module authorization identifier>,
if any, of the <module> contained in the external program identified by the <routine body> of the
external routine. If that <module> does not specify a <module authorization identifier>, then the
external routine authorization identifier is an implementation-defined authorization identifier.

For SQL routines, the routine authorization identifier acts as the current <authorization identifier>
for privilege determination for the SQL objects, if any, contained in the SQL routine during the
execution of that SQL routine. For external routines, the external routine authorization identifier
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acts as the current <authorization identifier> for privilege determination for the SQL objects, if any,
contained in the external routine during the execution of that external routine.

An SQL-invoked routine has a routine SQL-path, which is inherited from its containing SQL-server
module or schema, the current SQL-session, or the containing module.

An SQL-invoked routine that is an external routine also has an external routine SQL-path, which
is derived from the <module path specification>, if any, of the <module> contained in the external
prograpa-identified by the routine body of the external routine hat <module> does not specify
a <modlule path specification>, then the external routine SQL-path is an implementation-defined
SQL-phth. For both SQL and external routines, the SQL-path of the current SQL-session is used
to detdrmine the search order for the subject routines of a <routine invocation> whose <routine

name>| does not contain a <schema name> if the <routine invocation> is contained in a <préparablg
statemlent> or in a <direct SQL statement>. SQL routines use the routine SQL-path to determine
the search order for the subject routines of a <routine invocation> whose <routine name> does not
contaih a <schema name> if the <routine invocation> is not contained in a <preparable statement>
or in 4 <direct SQL statement>. External routines use the external routine SQL-path to determine
the search order for the subject routines of a <routine invocation> whose <retitine name> does not
contaih a <schema name> if the <routine invocation> is not contained in@-zpreparable statement>|
or in 4 <direct SQL statement>.

An S@L-invoked routine is described by a routine descriptor. A routine descriptor contains:
— THe routine name of the SQL-invoked routine.

— THe <specific name> of the SQL-invoked routine.

— THe routine authorization identifier of the SQL-invoked routine.

— THe routine SQL-path of the SQL-invoked routine.

— THe name of the language in which the body of the SQL-invoked routine is written.

— Fdr each of the SQL-invoked routine’s' SQL parameters, the <SQL parameter name>, if it is
specified, the <data type>, the ordinal position, and an indication of whether the SQL paramet¢
is|an input SQL parameter, af-output SQL parameter, or both an input SQL parameter and ar

:Iput SQL parameter.

indication of whethler'the SQL-invoked routine is an SQL-invoked function or an SQL-
infoked procedure,

]

— indication ofiwhether the SQL-invoked routine is a schema-level routine.

— indication of whether the SQL-invoked routine is deterministic or possibly non-deterministig.

— Indications of whether the SQL-invoked routine possibly modifies SQL-data, possibly reads
SQL-data, possibly contains SQL, and does not possibly contain SQL.

— If the SQL-invoked routine is an SQL-invoked function, then the <returns data type> of the
SQL-invoked function.

— If the SQL-invoked routine is an SQL routine, then the SQL routine body of the SQL-invoked
routine.
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— If the SQL-invoked routine is an external routine, then:
* The <external routine name> of the external routine.
* The <parameter style> of the external routine.

¢ If the external routine specifies a <result cast>, then an indication that it specifies a <result
cast> and the <data type> specified in the <result cast>.

¢ The external routine authorization identifier of the external routine.
¢ The external routine SQL-path of the external routine.
e The effective SQL parameter list of the external routine.

— If the SQL-invoked routine is a schema-level routine, then the <schema-name> of the sch¢ma
that includes the SQL-invoked routine.

—+ If the SQL-invoked routine is not a schema-level routine, then the.<SQL-server module ngme>
of the SQL-server module that includes the SQL-invoked routine-and the <schema name> |of the
schema that includes the SQL-server module.

S

.3 SQL-paths

SQL-path is a list of one or more <schema name3s that determines the search order for the sub-
jéct routine of a <routine invocation> whose <routine name> does not contain a <schema name>. If
the specification of an SQL-path does not specify a schema whose schema name is INFORMATION_

CHEMA, then INFORMATION_SCHEMA.is'assumed to precede all of the specified schema njames.

he value specified by CURRENT_PATH"is the value of the SQL-path of the current SQL-session.
his SQL-path is used to search for Subject routines of a <routine invocation> whose <routing
lame> does not contain a <schema name> when the <routine invocation> is contained in <pregpara-
e statement>s that are prepared in the current SQL-session by either an <execute immediate
statement> or a <prepare statement>, or contained in <direct SQL statement>s that are invoked
irectly. The definition of-SQL-schemas and SQL-server modules specify an SQL-path that is jused
b search for subject routines of a <routine invocation> whose <routine name>s do not contain a
schema name> when the <routine invocation> is contained respectively in the <schema deﬁxﬁtion>
r the <SQL-server-module definition>.

O A <t

o

3.1 Type conversions and mixing of data types

[ [insert'this paragraph | Two data types are said to be compatible if they are mutually assignable and
their ‘descriptors include the same data type name.

CHARACTER SET different-character-set have descriptors that include the same data type name
(CHARACTER), but are not mutually assignable; therefore, they are not compatible.
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4.4 Tables

[ Replace 16th paragraph ] A declared local temporary table may be declared in a module or in an
SQL-server module.

[ Insert after 16th paragraph ] A declared local temporary table that is declared in a module is a named
table de ively materialized the first time

any <prgcedure> in the <module> that contains the <temporary table declaration> is executed. A
declared|local temporary table is accessible only by <procedure>s in the <module> that contains
the <tenjporary table declaration>. The effective <schema name> of the <qualified name> of the
declared| local temporary table may be thought of as the implementation-dependent SQL-session
identifief associated with the SQL-session and a unique implementation-dependent name‘associated
with thel <module> that contains the <temporary table declaration>.

[ Insert after 16th paragraph ] A declared local temporary table that is declared in an SQL-server module
is a named table defined by a <temporary table declaration> that is effectively midterialized the first
time any <module routine> in the <SQL-server module definition> that contains the <temporary
table deglaration> is executed.

[ nsert after 16th paragraph ] A declared local temporary table is accessible ©nly by <module routine>s
in the <PQL-server module definition> that contains the <temporary table declaration>. The effec-
tive <schema name> of the <qualified name> of the declared locabtemporary table may be thought
of as thé implementation-dependent SQL-session identifier associated with the SQL-session and the
name of|the <SQL-server module definition> that contains thé.<temporary table declaration>.

[ Tnsert after 16th paragraph ] All references to a declared local temporary table are prefixed by
“MODULE.”.

4.5 tegrity constraints

[ Replacd 2nd paragraph | A <query expression> or <query specification> is possibly non-deterministic
if, wher]| evaluating that <query expression> or <query specification>, an implementation might,
at two different times when the state of the SQL-data is the same, produce unequal results due to
General| Rules that specify implementation-dependent behavior.

[ Replacd 3rd paragraph | No integrity constraint shall be defined using a possibly non-deterministic
<query fpecification> or <query expression>, or a <routine invocation> whose subject routines
include jan SQL-invoked(routine that is a possibly non-deterministic routine.

4.6 $QL-schemas

[ Replacd 2nd.paragraph | In this International standard, the term “schema” is used only in the sense
of SQL-k¢liema. 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, an SQL-server module descriptor or an SQL-invoked routine
descriptor. The persistent objects described by the descriptors are said to be owned by or to have
been created by the <authorization identifier> of the schema.

An SQL-schema additionally includes:

— The SQL-path of the SQL-schema.
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4.7 Parameters

4.7.1 Status parameters

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

[ifsert this paragraph | If the <SQL procedure statement> is a <compound statements,’then the ag-
tive condition may result from the action of some exception handler specified in the <compoun
statement>.

=

4,8 Diagnostics area

[TThsert this paragraph | An implementation shall place information about a completion or exception|con-
dition that causes a handler to be activated into the diagnosties{area prior to activating the handler.
If bther conditions are raised, then it is implementation-defined whether the implementation places
information about them into the diagnostics area.

-+

[Tihsert this paragraph ] The diagnostics area is emptied during the execution of a <signal statement>.

Information is added to the diagnostics area during(the execution of a <resignal statement>.

49 Cursors

[Tihsert this paragraph | For every <declare cursor> in a <compound statement>, a cursor is effectiyely
crpated each time the <compound (Statement> is executed, and destroyed when that execution
completes.

4]10 Condition handling

Condition handling is"the method of handling exception and completion conditions in SQL/PSN.
C¢ndition handling provides a <handler declaration> to define a handler, specifying its type, the
exception and‘completion conditions it can resolve, and the action it takes to do so. Condition
hqndling also(provides the ability to explicitly signal exception and completion conditions.

<handler declaration>s specify the handling of exception and completion conditions. <handler
d clarat10n>s can be specified in <compound statement>s. The scope of a <handler declaration>

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 SQLEXCEPTION, SQLWARNING,
or NOT FOUND SQLSTATE class. All other <handler declaration>s are specific <handler declara-
tion>s.
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oy sand

A condition represents an error or informational state caused by execution of an <
dure statement>. Condltlons are raised to provide information in the diagnostics area about the
execution of an <SQL procedure statement>.

A <condition declaration> is used to declare a <condition name>, and to optionally associate it with
an SQLSTATE value. If a <condition declaration> does not specify an SQLSTATE value, it declares
a user-defined exception condition. <condition name>s can be used in <handler declaration>s,
<signal statement>s, and <resignal statement>s.

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

The mpst approprlate handler is determined durlng execution of an implicit or ex
nal stqtement>. An lnlpuuh <r e&gnal statement> is executed when a <COMmipour nd

<hand]er action> completes with a condition other than successful completion.

Aat ormnanl o +o handlarw and tha condition ig aveantion ¢ I‘d

10 mMost appropr iate handler and the condition 1s an exception c¢
statemlent raising the exception condition is terminated with that exception condition. ThlS type of
exception condition is called an unhandled exception condition. Unhandled exception conditions are,
ined at the next visible scope for handling. If an exception condition remains unhandled at thg

'k is no most appropriate handler and the conditionds a completion condition, then execution
ed as specified in Subclause 3.3.4.1, "Exceptions", in ISO/IEC 9075:1992. This type of

— Roll back all of the changes to SQL-data or to schemas by the execution of every SQL-statemen
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.

— Return control to the end of the <compound statement> for which the handler was created.
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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 13.4, “<handler
declaration>”.

If a <handler action> completes with an exception or completion condition other than successful
completion, then an implicit <resignal statement> is executed. The <resignal statement> deter-
mines whether there is another <handler declaration> that can resolve the condition.

edd DO Qi STAVCIIICIILS

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

4+ SQL-control statements

1+ SQL-control declarations

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

+ <SQL-server module definition>

— <drop module statement>
1+ <schema routine>

1~ <drop routine statement>

[[ nsert this paragraph | The following are the.SQL-control statements:

1+ <call statement>

1+ <return statement>

1+~ <compound statements
1— <case statement>

1+ <if statement>

+ <leave statement>

— <loop statement>

L “<while statement>

— <repeat statement>
— <for statement>

— <assignment statement>

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

— <condition declaration>

— <handler declaration>
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— <SQL variable declaration>

[TInsert this paragraph | The following are additional SQL-session statements:

— <set path statement>

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

— <sighal statement>

— <resjgnal statement>

4.11.2 | Embeddable SQL-statements

[insert thfs paragraph_] The following are additional SQL-statements that are embeddable’in an <em-
bedded $QL host program> and that may be the <SQL procedure statement> in/sprocedure> in a
<modulg>:

— All $QL-control statements

4.11.3 | Preparable and immediately executable SQL-statements

[Tinsert thjs paragraph | The following are additional SQL-statements that are preparable and immedi-
ately expcutable:

— <cal] statement>

4.11.4 | Directly executable SQL-statéments

[insert thfis paragraph_| The following are additional SQL-statements that may be executed directly:

— All 8QL-control statements

4.11.5| SQL-statements and transaction states

[TInsert tis paragraph | The follewing additional SQL-statements are transaction-initiating SQL-
statemeants:

e <for statements

[ Insert ttfis paragraph | The following additional SQL-statement is not a transaction-initiating SQL-
statemdnt.

e <leave statement>

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

e SQL-control statements other than:

e <for statement>
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* <leave statement>

[ Insert this paragraph | If an <SQL control statement> causes the evaluation of a <subquery> and
there is no current SQL-transaction, then an SQL-transaction is initiated before evaluation of the
<subquery>.

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

4.11.6 Compound statements

A compound statement allows a sequence of SQL-statements to be considered as’a Single SQLt
statement. A compound statement also defines a local scope in which SQL-vatiables, conditio]
handlers, and cursors can be declared. See Subclause 13.3, “<compound statement>".

4/11.7 SQL-statement atomicity

The execution of all SQL-statements other than SQL-control statements is atomic. The execution
of|<compound statement>s that specify ATOMIC is atomic. Such an SQL-statement is called gn
atpmic SQL-statement.

An atomic execution context is said to be active during, the execution of an atomic SQL-statement or
evialuation of a <subquery>. Within one atomic execution context, another atomic execution context
may become active.

mSQL—transaction cannot be explicitly terminated within an atomic execution context. If the
exiecution of an atomic SQL-statement is unsuccessful, then the changes to SQL-data or schemjas
mhpde by the SQL-statement are canceled.

4/12 Privileges

[ Ipsert this paragraph | A privilege further authorizes a given category of <action> to be performed|on a
specified SQL-invoked routine or SQL-server module by a specified <authorization identifier>.

[ Insert this paragraph | An‘additional <action> that can be specified is:

—{ EXECUTE

| Insert this paragraph | A privilege descriptor with an action of EXECUTE is called an execute privilege
ddscriptor-and identifies the existence of a privilege on the SQL-server module or SQL-invoked
routineridentified by the privilege descriptor.

[ Insert this paragraph | The identification included in an EXECUTE privilege descriptor may also
identify the SQI-server modute or SQL-invoked routine described by the descriptor.

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

NOTE 4 — “schema-level routine” is defined in Subclause 10.18, “<SQL-invoked routine>”.
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4.13 SQL-sessions

[Tinsert this paragraph_] An SQL-session has an SQL-path that is used to effectively qualify unquali-
fied <routine name>s that are immediately contained in <routine invocation>s that are contained
in <preparable statement>s when those statements are prepared in the current SQL-session by
either an <execute immediate statement> or a <prepare statement>, or are contained in <direct
SQL S‘Ftemenbs when those statements are invoked directly. The SQL-path is initially set to an |

implenpentation-defined value, but can subsequently be changed by the successful execution of @
<set path statement>.

[Tinsent fhis paragraph_| The text defining the SQL-path can be referenced by using the <general value
specififation> CURRENT_PATH.

[CInsert this paragraph | At any time during an SQL-session, containing SQL is said to be permitted or
not pefmitted. Similarly, reading SQL-data is said to be permitted or not permitted and modifying
SQL-dIata is either permitted or not permitted.

[ Insert|this paragraph | The SQL-session context additionally contains:

— THe text defining the current default SQL-path.

— A foutine execution context, comprising:
e | An indication as to whether or not an SQL-invoked, routine is active.
¢ | An indication as to whether or not containing SQL'is permitted.
¢ | An indication as to whether or not reading(SQL-data is permitted.
¢ | An indication as to whether or not modifying SQL-data is permitted.
¢ | An identification of the SQL-invoked routine that is active.
e | The routine SQL-path derived from the routine SQL-path if the SQL-invoked routine that i

active is an SQL routine and'from the external routine SQL-path if the SQL-invoked routin
that is active is an external routine.

[CERY

[ Inser{ this paragraph ] An SQL-invoked routine is active as soon as an SQL-statement executed by an|
SQL-dgent causes invoeation of an SQL-invoked routine and ceases to be active when execution of|
that ihvocation is complete.

[Inser{ this paragraph,} When an SQL-agent causes the invocation of an SQL-invoked routine, a new
conteft for thé.current SQL-session is created and the values of the current context are preserved,
When| the execution of that SQL-invoked routine completes, the original context of the current
SQL-gession is restored and some SQL-session attributes are reset.

[ Inser ror—eontext-ofthe-SQ-session-indieates-that-an-SQ

invoked routine is active, then the routine SQL-path included in the routine execution context of
the SQL-session is used to effectively qualify unqualified <routine name>s that are immediately
contained in <routine invocation>s that are not contained in a <preparable statement> or in a
<direct SQL statement>.
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5 Lexical elements

5.1 <token> and <separator>

Function

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

Format

knon-reserved word> ::=
't All alternatives from ISO/IEC 9075:1992

| ATOMIC

| CONDITION_IDENTIFIER

| GENERAL

| MODIFIES

| PARAMETER_NAME

| READS | ROUTINE_CATALOG | ROUTINE_NAME | ROUTINE_SCHEMA
| SPECIFIC_NAME | STYLE

kreserved word> ::=
'l All alternatives from ISO/IEC 9075:1992

| CALL | CONDITION'| CONTAINS | CURRENT_PATH
| DETERMINISTIC | DO

| ELSEIE~|"EXIT

| EUNCTION

]\'HANDLER

| IF | INOUT

| LEAVE | LOOP

| out

| PARAMETER | PATH

| REPEAT | RESIGNAL | RETURN | RETURNS | ROUTINE

| SIGNAL | SPECIFIC | SQLEXCEPTION | SQLWARNING

Lexical elements
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No aflditional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.
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5.2 Names and identifiers

Function
Specify names.

Format

<SpL-server module name> ::=
<qualified name>

<SPL variable name> ::=
<identifier>

<cpndition name> ::=
<identifier>

<rputine name> ::=
<qualified name>

<gspecific name> ::=
<qualified name>

<ekternal routine name> ::=
<identifier>
| <character string literal>

<9QL parameter name> ::=
<identifier>

Syntax Rules

1) If a <character set specification> is not specified in an <identifier>, then the $et
of characters contained in the <identifier> shall be wholly contained in either <SQL langugge
character> or the character repertoire indicated by:

Case:

a) If the <idéntifier> is contained, without an intervening <schema definition> or <SQL-sqrver
module definition>, in a <preparable statement> that is prepared in the current SQL-
session by an <execute immediate statement> or a <prepare statement> or in a <direct{SQL
statement> that is invoked directly, then the default character set name for the SQL-segsion,

b) If the <identifier> is contained in an <SQL-server module definition>, then the <SQL-server
module character set specification>,

¢) If the <identifier> is contained in a <schema definition>, then the <schema character set
specification>,

d) If the <identifier> is contained in a <module>, then the <module character set specification>.

2) [Replace SR8) | If a <qualified name> does not contain a <schema name>, then
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Access Rules

Gendral Rules

D
2)
3)
4)

5)

6)
7)
8)

Case:

a)

b)

c)

d)

N additional Access Rules.

Y

[ Rpplace GR10) ] A <parameter name> identifies a host parameter.

If the <qualified name> 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 a <prepare statement> or in a <direct
SQL statement> that is invoked directly, then the default <unqualified schema name> for
the SQL-session is implicit.

If the <qualified name> is contained in an <SQL-server module definition>, then the <dex
fault schema name> that is specified or implicit in the <SQL-server module definition>’is
implicit.

If the <qualified name> is contained in a <schema definition>, then the <schemaname>
that is specified or implicit in the <schema definition> is implicit.

If the <qualified name> is contained in a <module>, then the <schemadame> that is speci-
fied or implicit for the <module> is implicit.

[Isert after GR10) | An <SQL parameter name>.identifies an SQL parameter.

anyd optionally a corresponding:SQLSTATE value.
ert this GR | A <routine.name> identifies one or more SQL-invoked routines.
E A <specific name> identifies an SQL-invoked routine.
[Irjsert this GR | An external routine name> identifies a program written in a standard program-
ming language-other than SQL.

[Inkert this GR ] An <SQL-server module name> identifies an SQL-server module.

ert this GR | An <SQL variable name>-identifies an SQL variable.

ert this GR | A <condition name> identifies an exception condition or a completion condition
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6 Scalar expressions

Function
$pecify one or more values, parameters, or variables.

Format

4¥general value specification> ::=
11 All alternatives from ISO/IEC 9075:1992
| CURRENT_PATH
| <routine invocation>
} <SQL parameter or SQL variable reference>

+simple value specification> ::=

1! All alternatives from ISO/IEC 9075:1992
] <SQL parameter or SQL variable reference>
ftarget specification> ::=

11 All alternatives from ISO/IEC 9075%1992
I <SQL parameter or SQL variable reference>
ksimple target specification> ::=

't All alternatives from ISOAIEC 9075:1992
| <SQL parameter or SQL variable reference>

Syntax Rules

be an SQL-invoked. function.

string-is’ SQL_TEXT.

Aceess Rules

ISO/MEC 9075-4:1996 (E)

6.1 <value specification> and <target specification>

) If a <rputine invocation> is specified, then the subject SQL-invoked routine|shall

) The data type of CURRENT_PATH is character string. Whether the charagter
string is fixed=length or variable-length, and its length if it is fixed-length or its maximum
length if$t<s variable-length, are implementation-defined. The character set of the chargcter

No additional Access Rules.

General Rules

1) The value specified by CURRENT_PATH is the value of the SQL-path of the

current SQL-session.

Scalar expressions 33


https://standardsiso.com/api/?name=6c00bce4cf22de97264918f36c27f4e2

ISO/TEC 9075-4:1996 (E) ©ISO/IEC
6.1 <value specification> and <target specification>

2) The value specified by CURRENT_PATH is a <schema name list> where <catalog
name>s are <delimited identifier>s and the <unqualified schema name>s are <delimited iden-

tifier>s. Each <schema name> is separated from the preceding <schema name> by a <comma>
with no intervening <space>s.

3) If a <simple value specification> evaluates to the null value, then an exception
condition is raised: data exception — null value not allowed.
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6.2 <column reference>

Function

Reference a column

Format

<C

1)

2)

3)

A

(E)

blumn reference> ::=
<item reference>

Syntax Rules

A <column reference> CR shall be an <item reference> thdt is a column refer
Let CN be the <column name> contained in CR.

If CR contains a <qualifier>, let @ be that <qualifier>,

[ Replace SR3) through SR7) | If CR does not contain a <qualifier>, then let @ be the implicit
qualifier determined by the Syntax Rules of Subclause 6,3;“<item reference>", in this part
ISO/IEC 9075.

ccess Rules

No additional Access Rules.

Gieneral Rules

1)

Delete all GRs

Ence.

of

Scalar expressions
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6.3 <item reference>

6.3

<item reference>

Function

Reference a column, an SQL parameter, or an SQL variable.

Format

<item

<item

<item

<SQL parameter or SQL variable reference> ::=

Qerend > T
] v

1) Let IR be an <item reference> and let IN be the <itém name> contained in IR.

exposed <table name>s or <correlation namess that are equivalent to Q. If there is more than
ong such exposed <table name> or <correlation name>, then the one with the innermost scope 15

specified.

a)| Let V be the table identified by-JQ.

b)| V shall include a columnrwhose <column name> is equivalent to IN.

¢)| If V is the table identified by a <table reference> in a <joined table> JT, then IN shall not
be a common columanr’name in J7.
NOTE 5 — “Common column name” is defined in Subclause 7.5, "<joined table>", in ISO/IEC
9075:1992.

3) If{[R does not'contain an <item qualifier>, then IR shall be contained within the scope of one op

m

whose «identifier> is equivalent to IN or within the scope of one or more <routine name>s or
<Reginning label>s whose associated <SQL parameter list> or <local declaration list> includes

arn SQE parameter or SQE variable whiose Jidentifiers 1S EQ[IIVEIEIW to IN et the [5“1'558

reference> ::=
[ <item qualifier> <period> ] <item name>

qualifier> ::=
<qualifier>

name> ::=
<column name>
| <SQL parameter name>
| <SQL variable name>

<item reference>

s - .
[AX nLUicS

IR contains an <item qualifier> IQ, then IR(shall appear within the scope of one or more

bre exposed <table name>s or <correlation name>s whose associated tables include a column

possible qualifiers denote those exposed <table name>s, <correlation name>s, <routine name>s,
and <statement label>s.

a)

Case:

i) If the innermost scope contains exactly one possible qualifier, then the qualifier IQ
equivalent to that unique exposed <table name>, <correlation name>, <routine name>,
or <beginning label> is implicit.
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6.3 <item reference>

ii) If there is more than one possible qualifier within the innermost scope, then:

1) Each possible qualifier shall be a <table name> or a <correlation name> of a <table

reference> that is directly contained in a <joined table> JT.

2) IN shall be a common column name in J7'.

NOTE 6 — “Common column name” is defined in Subclause 7.5, "<joined table>", in

ISOAEC 9075:1992

)

5)
6)

7)

b)

Case:

a)

b)

c)

The data type of IR is the data type of R.

3) The implicit qualifier IQ is implementation-dependent. The scope of IQ is'that which

1@ would have had if JT had been replaced by the <table reference>:

(JT) AS IQ

Let V be the table, SQL parameter list, or <local declaration list> assegiated with 1Q.

If IQ is a <table name> or <correlation name>, then IR is a'column reference. IN shall

uniquely identify a column of the table V. Let R be that column.

If IQ is the <routine name> of an SQL-invoked routide, then

Case:

i) IfIN is an SQL variable of V, then IR is‘anSQL variable reference. Let R be that SQL

variable.

ii) Otherwise, IR is an SQL parameterireference. IN is an SQL parameter of V. Let
that SQL parameter.

R be

If IQ is a <beginning label>, then’'IR is an SQL variable reference. IN is an SQL varigble of

V. Let R be that SQL variable;

If the data type of IR /is character string, then IR has the Implicit coercibility attribute and

its collating sequence is the default collating sequence for the column, SQL parameter, o1
variable R.

An <SQL parameter or SQL variable reference> shall be an <item reference> that is an
parameter<reference or an SQL variable reference.

Access Rules

None.

" SQL

SQL

General Rules

1) Depending on whether IR is a column reference, SQL parameter reference, or SQL variable
reference, IR references column IN in a given row of V, SQL parameter IN of a given invocation
of the SQL-invoked routine that contains V, or SQL variable IN of a given execution of the
<compound statement> whose <local declaration list> is V.
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6.4 <datetime value function>

6.4 <datetime value function>

Function
Specify a function yielding a value of type datetime.
Format

No additional Format items.

Syntax Rules

No ddditional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) [Redlace GR3) | If an <SQL procedure statement> S contains, without an intervening <SQL
procedure statement>, one or more <value expression>s that generally contain, without an
intervening <routine invocation> whose subject routines do not include an SQL function, one
or more <datetime value function>s, then all such.xdatetime value function>s are effectively
evaluated simultaneously. The time of evaluation of a <datetime value function> during the
exedution of S is implementation-dependent.
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6.5 <case expression>

Function
Specify a conditional value.

Format

Noladditional Format items.

Syntax Rules
1) If <case specification> specifies <simple case>, then the <case(operand> shall pot

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

Ac¢cess Rules

No additional Access Rules.

General Rules

No additional General Rules.
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6.6 <value expression>

Function
Specify a value.

Format

<valu¢ expression primary> ::=
1t All alternatives from ISO/IEC 9075:1992
| <SQL parameter or SQL variable reference>

Qornt
Syntiax Rules

1) [Replace SR2) | If the data type of a <value expression primary> is character'string, then the

collating sequence and coercibility attribute of the <value expression pfimary> are the collating
sefjuence and coercibility attribute of the <unsigned value specification>, <column reference>,
<9QL parameter or SQL variable reference>, <set function specification>, <scalar subquery>,

<dase expression>, <value expression>, or <cast specification>dmmediately contained in the
<yalue expression primary>.

ss Rules

N¢ additional Access Rules.

General Rules

Nb additional General Rules.
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7.1 <tablevalue construetor>
tructors

Function
$pecify a set of <row value constructor>s to be constructed into a table.

Format

o additional Format items.

Syntax Rules
) A <table value constructor> is possibly nondeterministic if it contains a <r¢u-

tine invocation> whose subject routines include an SQL-invoked routine that is possibly non-
deterministic.

Access Rules

No additional Access Rules.

(General Rules

No additional General Rules.
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7.2 <table expression>

Function
Specify a table or a grouped table.
Format

No addifional Format items.

Syntak Rules

1) [Insdrt this SR | A <table expression> is possibly non-deterministic if it contains a <routine invoca-
tionp whose subject routines include an SQL-invoked routine that is possibly fion-deterministic.

Accespk Rules

No additional Access Rules.

General Rules

No hdditional General Rules.
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7.3 <query specification>

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

Format

N¢ additional format items.

Syntax Rules
1 A column of the table that is the result of a <query specification> is possiblly

nullable if and only if it contains a <column reference> referencing some/column C that is
possibly nullable, an <indicator parameter>, an <indicator variable>an SQL parameter, an
SQL variable, a <routine invocation>, a <subquery>, cast NULL aAS(x)(where X represents spme
<data type> or <domain name>), SYSTEM_USER, A <dynamic‘parameter specification>, qr a
<set function specification> that does not contain COUNT.

2] [ Insert after SR13)a) | The <query specification> contains a{<routine invocation> whose subje¢t
routines include an SQL-invoked routine that is possibly non-deterministic.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Query expressions 43


https://standardsiso.com/api/?name=6c00bce4cf22de97264918f36c27f4e2

ISO/IEC 9075-4:1996 (E) ©ISO/EC
7.4 <query expression>

7.4

<query expression>

Function

Specify a table.

Format

No addfitional Format items.

Synt

1) [Infert this SR ] A <query expression> QE shall not generally contain a <routine invocation> whos¢

su

a <table value constructor> and is immediately contained in an <insert.coldmns and source>

th

Acceps Rules

Nd additional Access Rules.

Geneéral Rules

Nd additional General Rules.

ax Rules

bject routines include an SQL-invoked routine that possibly modifies SQL-data, unless QE is

it is immediately contained in an <insert statement>.

h
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7.5 <scalar subquery>, <row subquery>, and <table subquery>

Function
Specify a scalar value, a row,or a table derived from a <query expression>.

Format

No additional Format items

4 »)

jyntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

(xeneral Rules

1) [Tinsert atter GR1) | During the evaluation of a <subquery>, an atomic execution context is active.
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8.1 Subject routine determination

Function
Ddtermine the set of subject routines applicable to a given routine invocation.

Syntax Rules

1)| Let SR and AL be respectively a set of SQL-invoked routines, arbitrarily/ordered, and the 4SQL

argument list> specified in an application of this Subclause.

2)| Let n be the number of SQL-invoked routines in SR. Let R; be the i-th SQL-invoked routing in

SR in the ordering of SR.
3)| Let m be the number of SQL arguments in AL. Let A; be the j-th SQL argument in AL.
4)| Let SDT A; be the data type of A;.

5)| Let SDTP, ; be the data type of the j-th SQL parameter of R;.

6)| For r varying from 1 to m, if there is more thanr one SQL-invoked routine in SR, then for epch

of SDT Ay, then eliminate R, from SR.

list determination”.

7)| The set of subject routines is the'set of SQL-invoked routines remaining in SR.

pair of SQL-invoked routines { Ry, Ry } in SR, if SDTP,, < SDTPF,, in the type precedencg list

NOTE 7 — The “type precedence list” of‘a-given type is determined by Subclause 8.2, “Type precedg¢nce
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8.2 Type precedence list determination

Function

Determine the type precedence list of a given type.

Synt:

1)
2)
3)

4)

5)

6)

7)

8)

Le
Le

Le

pr
a)
b)
c)
If

If

If

If

If

a)

ax Rules

L DT be the data type specified in an application of this Subclause.
b TPL be the type precedence list of DT.

L “A < B” represent “A has precedence over B” and let “A ~ B” represent “A has| the same
bcedence as B”.

IfA<Band (B<CorB~C)thenA <C
IfA~Band B~C)thenA~C

IfA~Band B<C)thenA <C

DT is fixed-length character string, then TPL is
CHARACTER, CHARACTER VARYING

DT is variable-length character string, then TPL is
CHARACTER VARYING

DT is fixed-length bit string, then TPL is

BIT, BIT VARYING

DT is variable-length bit characterstring, then TPL is

BIT VARYING
DT is numeric, then:

Let NDT be the following set of numeric types: SMALLINT, INTEGER, NUMERIC,
DECIMAL, REAL;”FLOAT, and DOUBLE PRECISION.

If the radixyof/any of the exact numeric types SMALLINT, INTEGER, NUMERIC, or
DECIMAL-s decimal, then let “precision” mean the product of logg (10)and the actual
specifiéd Jor implementation-defined precision.

The(following set P of precedence relationships holds:

1)

ii)

11 the 1mpiementation—deﬁned preLibiUIl of INTEGER TS BT eatertham the iluplcuncutatiu 1-
defined precision of SMALLINT, then SMALLINT < INTEGER; otherwise, SMALLINT
~ INTEGER.

Case:

1) If the implementation-defined maximum precision of DECIMAL is greater than the
implementation-defined precision of INTEGER, then INTEGER < DECIMAL.

2) If the implementation-defined maximum precision of DECIMAL is equal to the
implementation-defined precision of INTEGER, then INTEGER ~ DECIMAL.
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3) Otherwise, DECIMAL < INTEGER and

Case:

A) If the implementation-defined maximum precision of DECIMAL is greater
than the implementation-defined precision of SMALLINT, then SMALLINT
< DECIMAL,

B) If the implementation-defined maximum precision of SMALLINT 1s greater
than the implementation-defined precision of DECIMAL, then DECIMAL| <
SMALLINT.

C) Otherwise, SMALLINT ~ DECIMAL.
iii) Case:

1) If the implementation-defined maximum precision of NUMERIC is greater than the
implementation-defined precision of INTEGER, then INTEGER < NUMERIC

2) If the implementation-defined maximum precision of NUMERIC is equal to the
implementation-defined precision of INTEGER, then INTEGER ~ NUMERIC

3) Otherwise, NUMERIC < INTEGER and

Case:

A) If the implementation-defined maximum precision of NUMERIC is great¢r
than the implementation-defined precision of SMALLINT, then SMALLINT <
NUMERIC.

B) If the implementation-defined precision of SMALLINT is greater than thi
implementation-definéd maximum precision of NUMERIC, then NUMERI|C
< SMALLINT.

w0

C) Otherwise, SMALLINT ~ NUMERIC.
iv) Case:

1) If the implementation-defined maximum precision of NUMERIC is greater tHan
the‘implementation-defined maximum precision of DECIMAL, then DECIMAIL <
NUMERIC.

2). If the implementation-defined maximum precision of NUMERIC is equal to the
implementation-defined maximum precision of DECIMAL, then DECIMAL =
NUMERIC.

3) Otherwise, NUMERIC < DECIMAL.

v) REAL < DOUBLE PRECISION
vi) Case:

1) If the impler}lentation-deﬁned maximum precision of FLOAT is greater than the
implementation-defined precision of REAL, then REAL < FLOAT.

2) If the implementation-defined maximum precision of FLOAT is equal to the
implementation-defined precision of REAL, then FLOAT ~ REAL.
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3) Otherwise, FLOAT < REAL.
vii) Case:

1) If the implementation-defined maximum precision of FLOAT is greater than
the implementation-defined precision of DOUBLE PRECISION, then DOUBLE
PRECISION < FLOAT.

2) If the implementation-defined maximum precision of FLOAT 1s equal o the
implementation-defined precision of DOUBLE PRECISION, then FLOAT ~
DOUBLE PRECISION.

3) Otherwise, FLOAT < DOUBLE PRECISION.

vii}) Let MAXEX be whichever of INTEGER, NUMERIC, and DECIMAL has the)greatest

d)

9 If

precedence and let MINAP be whichever of REAL and FLOAT has the deast precedence.
MAXEX < MINAP.

Let PTC be {(a,b): a € NDT, b € NDT,a < b or a ~ b}
TPL is determined as follows:

i) TPL is initially empty.

ii) Let ST be the set of types containing DT and every.type T in NDT for which the prece-
dence relationship DT < T or DT ~ T is in PTC.

ili) Let n be the number of types in ST.
iy) Repeat the following n times:

1) Let NT be the set of types Ty in ST such that there is no other type T; in ST for
which T; < T} according te £TC.

2) Case:

A) If there is exattly one type T, in NT, then T} is placed next in TPL and all
relationships-ef the form T} < T, are removed from PTC, where T is any type in
ST.

B) If there is more than one type T) in NT, then every type T; in NT is assigned
thé-same position in TPL as T} and all relationships of the forms Ty < Ty, T} ~
Ty, Ts < Ty, and Ty ~ T, are removed from PTC, where T; isv any type in ST.

D[l is, INTERVAL, then TPL is

DT

or a comparable interval type.

10) If DT is a datetime type, then TPL is

DT
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9 Additional common elements

9.1 <routine invocation>

Function
Inyoke an SQL-invoked routine.

Format

<rjoutine invocation> ::=
<routine name> <SQL argument list>

<SQL argument list> ::=

<JQL argument> ::=
<value expression>
| <target specification>

Syntax Rules

1)| Let RN be the <routine name> immediately contained in the <routine invocation> RI.

2)| An SQL-invoked routine R is a possibly candidate routine for RI (henceforth, simply “possi

candidate routine”) if and only if

Case:

3)

a) If RI is immediately contained in a <call statement>, then R is an SQL-invoked proced
and the <qualified.identifier> of the <routine name> of R is equivalent to the <qualifie
identifier> of RNV,

b) Otherwise, "R is an SQL-invoked function and the <qualified identifier> of the <routing
name>0f\R is equivalent to the <qualified identifier> of RN.

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

Case:

<left paren> [ <SQL argument> [ { <comma> <SQL argumént> }... ] ] <right paren>

bly

ire,

4)

a) If R is included in an SQL-server module M, then the applicable privileges include
EXECUTE on M.

b) Otherwise, the applicable privileges include EXECUTE on R.

Case:

a) If <SQL argument list> does not immediately contain at least one <SQL argument>, then a

possibly invocable routine is an executable routine that has no SQL parameters.
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b) Otherwise:

i) Let NA be the number of <SQL argument>s in the <SQL argument list> AL of RI. Let
A; be the i-th <SQL argument> in AL.

ii) Let the static SQL argument list of RI be AL.

ii—betR-be-the-i-th-SQL-parameter of an executable routine A possibly invocable routine
is an SQL-invoked routine RI that is an executable routine such that:

1) RI has NA SQL parameters.

2) If RI is not immediately contained in a <call statement>, then for each 7 the data
type of P; shall be in the type precedence list of the data type of A4;.

NOTE 8 — “type precedence list” is defined in Subclause 8.2, “Type precedence list determir
nation”.

5) If|<SQL argument list> does not immediately contain at least one <SQL argument>, then
a)| Let AL be an empty list of SQL arguments.
b)| The subject routine of RI is defined as follows:

i) If RN does not contain a <schema name>, then:
1) Case:

A) If the routine execution context.of the current SQL-session indicates that an
SQL-invoked routine is activé;‘then let DP be the routine SQL-path of that
routine execution context.

B) Otherwise,

Case:

I) If RI is contained in an <SQL-server module definition>, then let DP be thg
SQL-path-of that <SQL-server module definition>.

II) IfRE4s contained in a <schema definition> without an intervening <SQL-
sefver module definition>, then let DP be the SQL-path of that <schema
definition>.

TII) If RI is contained in a <preparable statement> that is prepared in the
current SQL-session by an <execute immediate statement> or a <prepare
statement> or in a <direct SQL statement> that is invoked directly, then l¢
DP be the SQL-path of the current SQL-session.

[l

IV) Otherwise, let DP be the SQL-path of the <module> that contains RI.
2) The subject routine of RI is an SQL-invoked routine RI such that:
A) RI is a possibly invocable routine.
B) The <schema name> of the schema of R1 is in DP.
C) There is no other possibly invocable routine R2 for which the <schema name> of

the schema that includes R2 precedes in DP the <schema name> of the schema
that includes R1.
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ii) If RN contains a <schema name> SN, then

Case:

1) If SN is “INFORMATION_SCHEMA”, then the single candidate routine of RI is the built-in
function identified by <routine name>.

2) Otherwise, SN shall be the <schema name> of a schema S. The subject routine of RI
18 the possibly invocable routine (1f any) contained 1n S.

¢) There shall be exactly one subject routine of RI.

d) If RI is not immediately contained in a <call statement>, then the effective returns data type
of RI is the data type returned by the subject routine of RI.

e) Let the static SQL argument list of RI be an empty list of SQL arguments.
6) If <SQL argument list> immediately contains at least one <SQL argument>, then:

a) The set of invocable routines of RI is defined as follows:

Case:

i) If RI is immediately contained in a <call statement>, then the invocable routines [of RI
are the possibly invocable routines of RI.

ii) Otherwise, the invocable routines of RI are those SQL-invoked routines that are pos-
sibly invocable routines such that for'each P; whose data type is character string] the
character set of P; and the character set of A; are the same character set.

b) The set of candidate routines of RI"1s defined as follows:
Case:
i) If RN does not contain a <schema name>, then

1) Case:

A) If the routine execution context of the current SQL-session indicates that|an
SQD-invoked routine is active, then let DP be the routine SQL-path of that
routine execution context.

B) Otherwise,
Case:

I) If RI is contained in an <SQL-server module definition>, then let DP be the
SQL-path of that <SQL-server module definition>.

II) 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>.

III) If RI is contained in a <preparable statement> that is prepared in the
current SQL-session by an <execute immediate statement> or a <prepare
statement> or in a <direct SQL statement> that is invoked directly, then let
DP be the SQL-path of the current SQL-session.

IV) Otherwise, let DP be the SQL-path of the <module> that contains RI.
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2) The candidate routines of RI are the set union of invocable routines of all schemas
whose <schema name> is in DP.

ii) If RN contains a <schema name> SN, then

Case:

1) If SN is “INFORMATION_SCHEMA”, then the single candidate routine of RI is the built-in

function 1dentiied by <routine name>.

2) Otherwise, SN shall be the <schema name> of a schema S. The candidate routines
of RI are the invocable routines (if any) contained in S.

¢) The set of compatible candidate routines of RI is defined as follows.
Pase:

) If RI is immediately contained in a <call statement>, then the compatible candidate
routines of RI are the candidate routines of RI.

i) Otherwise:

1) The Syntax Rules of Subclause 8.1, “Subject routine détermination”, are applied to
the candidate routines of RI and AL, yielding a set)of’subject routines SR.

2) There shall be at least one subject routine in SE:
3) Case:

A) If RN contains a <schema name>jthen there shall be exactly one subject routine
in SR. Let R1 be the subject routine in SE.

B) Otherwise,

Case:

I) If there is exactly one subject routine in SR, then let R1 be that subject
routine.

II) If there)is more than one subject routine in SR, then let R1 be the SQL-
invoked routine in SR such that there is no other SQL-invoked routine E2 in
S&for which the <schema name> of the schema that includes R2 precedes
in DP the <schema name> of the schema that includes R1I.

4) Xeb RT be the data type returned by RI. The compatible candidate routines of RI
are those SQL-invoked routines in the set of candidate routines of RI whose returned
data type contains RT in their type precedence lists.

d) Case:
i) If RI is immediately contained in a <call statement>, then:
1) Let XAL be AL.

2) The subject routine SR of XAL is an SQL-invoked routine RI that is a compatible
candidate routine of RI such that there is no other compatible candidate routine R2
for which the <schema name> of the schema that includes R2 precedes in DP the
<schema name> of the schema that includes R1.

54 Persistent Stored Modules (SQL/PSM)



https://standardsiso.com/api/?name=6c00bce4cf22de97264918f36c27f4e2

©ISO/IEC

4)

)

ISO/IEC 9075-4:1996 (E)
9.1 <routine invocation>

{‘nﬁ

Let PL be the list of SQL parameters P; of SE.

For each P; that is an output SQL parameter or both an input SQL parameter
and an output SQL parameter, A; shall be a <target specification> and F; shall be
assignable to A;, according to the Syntax Rules of Subclause 9.1, "Retrieval assign-
ment", in ISO/IEC 9075:1992, with A; and P; as TARGET and VALUE, respectively.

ii)

Otherwise:

(=Y

)

b
~~

For each P, that is an input SQL parameter or both an input SQL parameter and
an output SQL parameter, A; shall be assignable to P;, according to the Syntax
Rules of Subclause 9.2, "Store assignment", in ISO/IEC 9075:1992, with P; and 4; as
TARGET and VALUE, respectively.

Let T: be the data type name that is included in the data type descriptor of the data
type of A;. The typeset T'S; of A; is the set containing a singlé element T;.

W anch o a
For each T o,, let VS, be a set

th nt is
arbitrarily chosen, in some data type in T'S; and for €ach data type in T'S; thers
is exactly one such value in V S;. Let XAL be the sét of all <SQL argument list}s
XAL;j derived from AL by forming the Cartesian product of all value sets V' S;. For
each such X ALj, the Syntax Rules of Subclause)8.1, “Subject routine determinatjon”,
are applied to the compatible candidate routines of RI and X AL, yielding a set|of
candidate subject routines CSR; for each XALj;.

] 110h that nonl’\ alamaon
A2\ v L 8

g m
such that each@lem some value

1 v W,

Case:

A) If RN contains a <schema naime>, then for each XALj, there shall be exactly
one candidate subject routitf€ in CSR;. The subject routine SR; of XAL; is fhe
candidate subject routine in CSR;.

B) Otherwise, for eacht XAL;:
I) There shall be at least one candidate subject routine in CSR;.
II) Casef

1)y If there is exactly one candidate subject routine in CSR;, then the subject
routine SR; of XALj is the candidate subject routine in CSR;.

2) If there is more than one candidate subject routine in CSR;, then the
subject routine SR; of XAL; is an SQL-invoked routine R1; in CSR)
such that there is no other candldate subject routine R2; 1n CSR; for
which the <schema name> of the schema that includes R2 precede in
DP the <schema name> of the schema that includes R1;.

NOTE 9 — The set XAL of RI is the set of SQL argument lists X AL, of all possible combi-

3)

4)

nations of data types in AL.
NOTE 10 — For each XAL; there is one subject routine SR;.
NOTE 11 — There is exactly one XAL;.

The subject routines of RI are the SQL-invoked routines contained in the set union
of all SR;.

The effective returns data type of RI is defined as follows:

A) Let RT; be the data type returned by SR;.
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ad

B) The effective returns data type of RI is the data type resulting from applying the
Syntax Rules of Subclause 9.3, "Set operation result data type and nullabilities"
in ISO/IEC 9075:1992, to all RT}.

Access Rules

None

Gendral Rules

1) Let SAL be the static SQL argument list of the <routine invocation>.
NOQTE 12 — “static SQL argument list” is defined by the Syntax Rules of this Subclause.

ase!

1\
N~

a)| If SAL is an empty list, then:
i) Let the dynamic SQL argument list DAL be SAL.
ii) Let R be the subject routine of the <routine invocation>.

b)| Otherwise:

N\

i) Each SQL argument 4; in SAL is evaluated, intany order, to obtain a value V}.
ii) Let the dynamic SQL argument list DAL be(the list of values V; in order.
iii) Let XAL be the set of SQL argument lists of the <routine invocation>.

iv) Let X ALj be the member of XAL:§uch that for each SQL argument 4;; in XALj the
data type of A; ; and the data type of V; are compatible.

v) Let R be the subject routine.SRy, of XALy.
NOTE 13 — “subject routine” is.defined by the Syntax Rules of this Subclause.

3) Ldt N and PN be the number of values V; in DAL. Let T; be the data type of the i-th SQL
pqrameter P; of R. For(i ranging from 1 to PN,

Case:

a)| If P; is andnpat SQL parameter or both an input SQL parameter and an output SQL pa-
rameter, then let CPV; be the result of the assignment of V; to a target of type T; according
to the'rules of Subclause 9.2, "Store assignment”, in ISO/IEC 9075:1992.

b) Otherwise, let CPV; be an implementation-defined value of type T;.

4) If R is a built-in function BIF, then

Case:

a) If the syntax for invoking BIF is defined in this International Standard, then the result of
<routine invocation> is as defined for that syntax in this International Standard.

b) Otherwise, the result of <routine invocation> is implementation-defined.

5) If R is an external routine, then let P be the program identified by the external name of R.
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Preserve the current SQL-session context CSC and create a new SQL-session context RSC
derived from CSC as follows:

a)

Set the current default catalog name, the current default unqualified schema name, the
current character set name substitution value, the SQL-path of the current SQL-session,
the current default time zone, and the contents of all SQL dynamic descriptor areas to

implementation-defined values.

b)

c)

d)

e)

Set the values of the current SQL-session identifier, the identities of all instances of-g
temporary tables, the current constraint mode for each integrity constraint, the currd
transaction access mode, the current transaction isolation level, and the current\trans
diagnostics area limit to their values in CSC.

Case:

i) If R is an SQL routine, then remove from RSC the identities of all instances of cr
local temporary tables, declared local temporary tables that are’ defined by <temp
table declaration>s that are contained in <module>s, and (the cursor position of all
cursors.

NOTE 14 — The identities of declared local temporary tables that are defined in <SQL-s
module>s are not removed.

ii) Otherwise:

1) Remove from RSC the identities of all\instances of created local temporary ta
that are referenced in <module>s that are not the <module> of P, declared locs
porary tables that are defined by, <temporary table declaration>s that are cont
in <module>s that are not the’<module> of P, and the cursor position of all oj
cursors that are defined by-<declare cursor>s that are contained in <module>{
are not the <module> ofP.

2) It is implementation-défined whether the identities of all instances of created
temporary tables that are referenced in the <module> of P, declared local tem;
tables that aré.defined by <temporary table declaration>s that are contained
the <module>-of P, and the cursor position of all open cursors that are defineq
<declare cursor>s that are contained in the <module> of P are removed from H

Indicate in_thetoutine execution context of RSC that the SQL-invoked routine R is ad

Indicat€ in"the routine execution context of RSC whether or not containing SQL, read
SQL-data, or modifying SQL-data is permitted.
NOTE 15 — Such an indication is derived from the routine descriptor of R.

Case:

lobal
nt
action

bated
rary
open

Prver

bles

1l tem-
ained
ben
that

local
borary
in

i by
SC.

tive.

ling

1) If PR is an oviarnal routinae than-
< Y- T g

1) Set the current <authorization identifier> of RSC to be the external routine autho-

rization identifier of R.

2) Set the routine SQL-path of RSC to be the external routine SQL-path of R.

3) If R possibly contains SQL, possibly reads SQL, or possibly modifies SQL, then set
the SQL-session <module> of RSC to be the <module> M of P; otherwise, set the

SQL-session <module> of RSC to be an implementation-defined <module>.
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7)

8)

58

1) Set the current <authorization identifier> of RSC to be the routine authorization
identifier of E.

2) Set the routine SQL-path of RSC to be the routine SQL-path of R.
3) Set the SQL-session <module> of RSC to be the SQL-session <module> of CSC.

g) n e current SQL-session context
Casq
a) If R possibly contains SQL and containing SQL is not permitted, then an exception_¢ondition
is raised: external routine exception — containing SQL not permitted.
b) If R possibly reads SQL-data and reading SQL-data is not permitted, then:
i) If R is an external routine, then an exception condition is raised. external routine
exception — reading SQL-data not permitted.
i) Otherwise, an exception condition is raised: SQL routineexception — reading SQL-data
not permitted.
¢) [f R possibly modifies SQL-data and modifying SQL-data is not permitted, then:
i) If R is an external routine, then an exception ¢ondition is raised: external routine
exception — modifying SQL-data not permitted.
i) Otherwise, an exception condition is raised: SQL routine exception — modifying SQL-
data not permitted.
d) [If R does not possibly modify SQL-data, then the routine execution context is set to indicate
that modifying SQL-data is not permitted.
e) [f R does not possibly read 8QL-data, then the routine execution context is set to indicate
that neither modifying nor_reading SQL-data is permitted.
f) [f R does not possibly contain SQL, then the routine execution context is set to indicate that
heither modifying*SQL-data, reading SQL-data, nor containing SQL is permitted.
NOTE 16 — Otherwise; the routine execution context is unaltered.
If R|is an SQL\routine, then:
a) [For ixxanging from 1 to PN, set the value of P; to CPV;.
b) [The General Rules of Subclause 12.5, "<SQL procedure statement>", in ISO/IEC 9075:1992,

are evaluated with the <SQL routine body> of R as the executing statement.

¢) If, before the completion of the execution of the <SQL routine body> of R, an attempt is

made to execute an SQL-transaction statement or an SQL-connection statement, then an
exception condition is raised: SQL routine exception — prohibited SQL-statement attempted.
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If reading SQL-data is not permitted and, before the completion of the execution of the
<SQL routine body> of R, an attempt is made to execute an <SQL procedure statement>
that possibly reads SQL-data, then an exception condition is raised: SQL routine exception
— reading SQL-data not permitted.

If modifying SQL-data is not permitted and, before the completion of the execution of the
<SQL routine body> of R, an attempt is made to execute an SQL-data change statement or
an SQL-schema statement_then an exception condition is raised: SQI. routine exception —

g)

h)

If R is an external routine, then:

a)

b)

modifying SQL-data not permitted.

If there is an unhandled exception or completion condition other than successful leomplegion
at completion of the execution of the <SQL routine body> or R, then that condition is
re-raised by the <routine invocation>.

If R is an SQL-invoked function, then:

i) If no <return statement> is executed before completion of the eXecution of the <SQ[L
routine body> of R, then an exception condition is raised: SQL routine exception —
function executed no return statement.

ii) Otherwise, let RV be the returned value of the execution of the <SQL routine body» of
R.

NOTE 17 — “Returned value” is defined in Subclause 13.2, “<return statement>".

If R is an SQL-invoked procedure, then for each.SQL parameter of R that is an output SQL
parameter or both an input SQL parametercand an output SQL parameter, set the valye of
C PV; to the value of P;.

The method and time of binding of P to the schema or <SQL-server module definition> |that
includes R is implementation-defined.

If R specifies PARAMETER STYLE SQL, then
i) Case:

1) If R is 4n)SQL-invoked function, then the effective SQL parameter list ESPL off R is
set asfollows:

A).) For i ranging from 1 to PN, the i-th entry in ESPL is set to CPV;.
B) For i equal to PN + 1, the i-th entry in ESPL is the result data item.

C) For i ranging from (PN + 1) + 1 to (PN + 1) + N, the i-th entry in ESPL is|the
SQL indicator argument corresponding to CPV;.

D) For i equal to (PN + 1) + N + 1, the i-th entry in ESPL is the SQL indicator
argument corresponding to the result data item.

E) Foriequal to (PN +1)+ (N +1)+1, the i-th entry in ESPL is the exception data
item.

F) Foriequal to (PN + 1) + (N + 1) + 2, the i-th entry in ESPL is the routine name
text item.
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G)

H)

D

For i equal to (PN + 1) + (N + 1) + 3, the i-th entry in ESPL is the specific name
text item.

For i equal to (PN + 1) + (N + 1) + 4, the i-th entry in ESPL is the message text
item.

Set the value of the SQL indicator argument corresponding to the result data
item (that is, SQI. argument value list entrv (PN + 1+ N)+1t0o 0

J)

A)
B)

C)
D)
E)

F)
G)

¢)| If the SQL-invoked routine specified PARAMETER STYLE GENERAL, then the effective
SQL.parameter list ESPL of R is set as follows:

2) Otherwise, the effective SQL parameter list ESPL of R is set as follows:

ii) The exception data item'is set to ’00000’.
iii) The routine name text item is set to the <qualified name> of the routine name of R.
iv) The specific-name text item is set to the <qualified identifier> of the specific name of R.

v) The meSsage text item is set to a zero-length string.

1) For i ranging from 1 to PN, if any C PV; is the null value, then an exception condition i

For i ranging from 1 to PN, if CPV; is the null value, then set entry (PN 4
1) + ¢ (that is, the i-th SQL indicator argument corresponding to CPV;) to.~1;
otherwise, set entry (PN + 1) + 1 (that is, the i-th SQL indicator arguinent
corresponding to CPV;) to 0.

For i ranging from 1 to PN, the i-th entry in ESPL is C PV

For i ranging from PN +1to PN+ N, the i-th entry in@SPL is the SQL indicato
argument corresponding to CPV;.

=

For i equal to (PN + N) + 1, the i-th entry in ESPL is the exception data item.
For i equal to (PN + N)+2, the i-th entry in ESPL is the routine name text item|

For i equal to (PN + N)+3, the i-th entry in ESPL is the specific name text item|.

For i equal to (PN + N) + 4, the’i-th entry in ESPL is the message text item.

For i ranging from 1 to PN(if CPV; is the null value, then set entry PN + 7 in
ESPL (that is, the i-th SQL indicator argument corresponding to CPV;) to —1,
otherwise, set entry-PWN + ¢ in ESPL (that is, the i-th SQL indicator argument
corresponding to CRV;) to 0.

T

raised: external routine invocation exception — null value not allowed.

ii) For ¢ ranging from 1 to PN, the i-th entry in ESPL is set to CPV;.

d) If R specifies DETERMINISTIC and if different executions of P with identical SQL ar-
gument value lists do not produce identical results, then the results are implementation-

dependent.

e) Let EN be the number of entries in ESPL. Let ES P; be the i-th effective SQL parameter in

ESPL.
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f) P is executed with a list of EN parameters PD; whose parameter names are PN; and whose
values are set as follows:

1) Depending on whether the language of R specifies ADA, C, COBOL, FORTRAN,
MUMPS, PASCAL, or PLI, let the operative data type correspondences table be Table 3,
“Data type correspondences for Ada”, Table 4, “Data type correspondences for C”,
Table 5, “Data type correspondences for COBOL”, Table 6, “Data type correspondences
for Fortran, Table 7, “Data type correspondences for MUMPS”, Table 8, “Data type cor-
respondences for Pascal”, or Table 9, “Data type correspondences for PL/I”, respeetively.
Refer to the two columns of the operative data type correspondences table as-the 4SQL
data type” column and the “host data type” column.

ii) For i varying from 1 to EN, the <data type> DT; of PD; is the data fype listed in [the
host data type column of the row in the data type correspondences table whose value in
the SQL data type column corresponds to the data type of ES Py

iii) The value of PD; is set to the value of ESP;.

g) If, before the completion of the execution of P, an attempt is“made to execute an SQIl
transaction statement or an SQL-connection statement, then an exception condition i
raised: external routine exception — prohibited SQL-stGtement attempted.

T

h) If containing SQL is not permitted and, before the‘completion of the execution of P, an
attempt is made to execute an <SQL procedure statement> that possibly contains SQL}, then
an exception condition is raised: external routine exception — containing SQL not permitted.

i) If reading SQL-data is not permitted.'and, before the completion of the execution of P|an
attempt is made to execute an <SQL procedure statement> that possibly reads SQL-dhta,
then an exception condition is raised: external routine exception — reading SQL-data [not
permitted.

) If modifying SQL-data is not permitted and, before the completion of the execution of P, an
attempt is made to execute an SQL-data change statement or an SQL-schema statement,
then an exception ¢ondition is raised: external routine exception — modifying SQL-dafa not
permitted.

k) If the language specifies ADA (respectively C, COBOL, FORTRAN, MUMPS, PASCAL| PLI)
and P is-notb a standard-conforming Ada program (respectively C, COBOL, Fortran, MUMPS,
Pascal) PI/I program), then the results of the execution of P are implementation-dependent.

1) After the completion of the execution of P:

i) It is implementation-defined whether:

1) For every open cursor CR that is associated with RSC and that is defined by a
<declare cursor> that is contained in the <module> of P:

A) The following SQL-statement is effectively executed:

CLOSE CR

B) CR is destroyed.
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m)

2) Every instance of created local temporary tables and every instance of declared local

temporary tables that is associated with RSC is destroyed.

3) For every prepared statement PS prepared by P in the current SQL-transaction that

has not been deallocated by P:

A) Let SSN be the <SQL statement name> that identifies PS.

1)

2)

3)

4)

1

2)

B) The following SQL-statement 1s effectively executed:

DEALLOCATE PREPARE SSN

i) For i varying from 1 to EN, the value of ESP; is set to the value of PD;.

Case:

If the exception data item has the value 00000’, then the executionof P was success-
ful.

If the first two characters of the exception data item are equal/to the SQLSTATE
exception code class value for external routine exception, then an exception condition
is raised: external routine exception, using a subclass cade equal to the final three
characters of the value of the exception data item.

If the first two characters of the exception data.item are equal to the SQLSTATE
exception code class value for warning and the third character of the exception data
item is 'H’, then a completion condition is raised: warning, using a subclass code
equal to the final three characters of the«value of the exception data item.

Otherwise, an exception condition istaised: external routine invocation exception —
invalid SQLSTATE returned.

iii) If the exception data item is not"06000’ and R specified PARAMETER STYLE SQL, then
the message text item is stored'in the diagnostics area.

If R is an SQL-invoked function, then:

i) Case:

If R specifiecd PARAMETER STYLE SQL and if entry (PN + 1)+ N + 1 in ESPL (that
is, SQL indicator argument N + 1 corresponding to the result data item) is negative,
then 1ét)RDI be the null value; otherwise, let RDI be the value of the result data
item:

Otherwise, let RDI be the value returned from P. The value returned from P is
passed to the SQL-implementation in an implementation-dependent manner. An
argument value list entry is not used for this purpose.

ii) If R specified a <result cast>, then let RT be the <returns data type> of R and let RV be
the result of:

CAST ( RDI AS RT)

Otherwise, let RV be RDI.

n) If R is an SQL-invoked procedure, then for each SQL parameter of R that is an output SQL
parameter or both an input SQL parameter and an output SQL parameter, then
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10)

11

Case:

i) If R specifies PARAMETER STYLE SQL, then for i ranging from 1 to PN,

Case:

E)

1) Ifentry (PN +1)+¢ in ESPL (that is, the i-th SQL indicator argument corresponding

to CPV;) is negative, then CPV; is set to the null value.

a)

b)

a)

b)

c)

d)

)

2) If a value was not assigned to the i-th entry in ESPL, then CPV; is set toan
implementation-defined value of type T;.

3) Otherwise, CPV; is set to the value of the i-th entry in ESPL.

ii) Otherwise, for i ranging from 1 to PN, CPV; is set to the value of the i-th entry in

ESPL.

Case:

If R is an SQL-invoked function, then:
1) Let ERDT be the effective returns data type of the <routine invocation>.

i1) Let the result of the <routine invocation> be the result of assigning RV to a target
type ERDT according to the rules of Subclause 9.2, "Store assignment", in ISO/IE(
9075:1992.

Otherwise, for each SQL parameter P; of Rthat is an output SQL parameter or both g
input SQL parameter and an output SQL*parameter, let T'S; be the <target specificatio
of the corresponding <SQL argumentsA4;; C PV; is assigned to T'S; according to the rulg
Subclause 9.1, "Retrieval assignment", in ISO/IEC 9075:1992.

Prepare CSC to become the current SQL-session context:

Set the value of the current constraint mode for each integrity constraint in CSC to tH
value of the current censtraint mode for each integrity constraint in RSC.

Set the value of the) current transaction access mode in CSC to the value of the currer
transaction access 'mode in RSC.

of

n
n>
bs of

1t

Set the value'of the current transaction isolation level in CSC to the value of the curr¢nt

transaetion isolation level in RSC.

Set the value of the current transaction diagnostics area limit in CSC to the value of t
¢urrent transaction diagnostics area limit in RSC.

Replace the identities of all instances of global temporary tables in CSC with the ident

he

ities

—of theinstances of globat temporary tables iIm RSC:

12) CSC becomes the current SQL-session context.
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9.2 <privileges>

Function
Specify privileges.
Format

<actidn> ::=
11 All alternatives from ISO/IEC 9075:1992

| EXECUTE
Syntax Rules
1) [Ingert this SR ] If the object identified by <object name> of the <grant statemnént> or <revoke

statement> is a schema-level routine or an SQL-server module, then <privileges> shall specify
EXECUTE; otherwise, EXECUTE shall not be specified.

NQTE 18 — “schema-level routine” is defined in Subclause 10.18, “<SQL:invoked routine>".

Access Rules

Nd additional Access Rules.

Gendral Rules

Nd additional General Rules.
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9.3 <specific routine designator>

Function
Specify an SQL-invoked routine.

Format

d4specific routine designator> ::=
SPECIFIC <routine type> <specific name>
| <routine type> <member name>

4routine type> ::=
ROUTINE

| FUNCTION

| PROCEDURE

+member name> ::= <routine name> [ <data type list> ]

+data type list> ::=
<left paren> [ <data type> [ { <comma> <data type> }... ] ] <right paren>

|) If a <specific name> SN is specified, then theéZspecific routine designator> identifies the [SQL-
invoked routine whose <specific name> is SN.

p) If a <member name> MN is specified, then:

a) Let RN be the <routine namés$-of MN and let SN be the <schema name> of MN.

b) Case:
1) If MN contains-atzdata type list>, then:

1) If <routine type> specifies FUNCTION, then there shall be exactly one SQL-invoked
funetion in the schema identified by SN whose <routine name> is RN such that
for all i the data type of its i-th SQL parameter is identical to the i-th <data fype>
ih“the <data type list> of MN. The <specific routine designator> identifies thp
SQL-invoked function.

2) If <routine type> specifies PROCEDURE, then there shall be exactly one SQ[L-

invoked procedure in the schema identified by SN whose <routine name> is RNV such
that for all i the data type of its i-th SQL parameter is identical to the i-th <fata
pe>—in-the—<datatypetist—of-MN—The—<speeifieroutine-designators—identifies that

SQL-invoked function.

3) If <routine type> specifies ROUTINE, then there shall be exactly one SQL-invoked
routine in the schema identified by SN whose <routine name> is RN such that for
all i the data type of its i-th SQL parameter is identical to the i-th <data type>
in the <data type list> of MN. The <specific routine designator> identifies that
SQL-invoked routine.
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i1) Otherwise:

1) If <routine type> specifies FUNCTION, then there shall be exactly one SQL-invoked
function in the schema identified by SN whose <routine name> is RN. The <specific
routine designator> identifies that SQL-invoked function.

2) If <routine type> specifies PROCEDURE, then there shall be exactly one SQL-
invoked procedure in the schema identified by SN whose <routine name> is RN. The

<specific routine designator> identifies that SQL-invoked procedure.

3) If <routine type> specifies ROUTINE, then there shall be exactly one SQL-invoked
routine in the schema identified by SN whose <routine name> is RN. The <spécific
routine designator> identifies that SQL-invoked routine.

3) If FUNCTION is specified, then the SQL-invoked routine that is identified shall be-an SQL-
invoked function. If PROCEDURE is specified, then the SQL-invoked routine that is identified
shalll be an SQL-invoked procedure.

Accesq Rules

Nong.

Genergal Rules

Nong.
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9.4 <sqlstate value>

Function
Specify an SQLSTATE value.
Format

<s

Syntax Rules

1)

2)

3)

4)

5)
6)

A

E)
lue>

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

Let L be the character string that is the value of the <character string literal> contained i
<sqlstate value>.
which SQLSTATE parameter values are returned.

Let V be the character string that is the value of

TRIM ( BOTH ' ' FROM L )
The value of V shall comprise either:
a) A standard SQLSTATE Class and Subclags value;

b) A standard SQLSTATE Class value for' which an implementation-defined Subclass valu

or

value.
The value of V shall not;be the SQLSTATE value for the condition successful completion.
The SQLSTATE valué defined by the <sqlstate value> is the value of V.

ccess Rules

None.

Gleneral Rules

The implicit or explicit character set of L shall be the implementation-defined character set

¢) Five characters of which the/first two have the form of an implementation-defined Clags

n

[y

n

b 1S

permitted and three characters with the form of an implementation-defined Subclass value;

None.
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9.5

<language clause>

Function

Specify a standard programming language.

Format

<lang

©ISO/IEC

lage name> ::=
11 All alternatives from ISO/IEC 9075:1992
| soL

Syntax Rules

N

additional Syntax Rules.

Accedss Rules

N

Geng

additional Access Rules.

bral Rules

Table 2—Standard programming languages

key

Lanjguage

word Relevant standard

All g
from
9074

SQL

lternatives
ISO/IEC
01992

ISO/TEC 9075
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9.6 <path specification>

Function

Specify an order for searching for an SQL-invoked routine.

Format

dpath specification> ::=
PATH <schema name list>

4schema name list> ::=
<schema name> [ { <comma> <schema name> }... ]

$yntax Rules

1) No <schema name> shall appear more than once in <schema name list>.

9 Ifno <schema name> in <schema name list> SO contains thé-xqualified identifier> INFORMATION_
SCHEMA, then SO is effectively replaced by

INFORMATION_SCHEMA, SO

Access Rules

None.

General Rules

None.
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10.1 <schema definition>

Function
Ddfine a schema.

Format

<skhema definition> ::=

CREATE SCHEMA <schema name clause>
[ <schema character set specification> ]
[ <schema path specification> ]
[ <schema element>... ]

<slchema path specification> ::=
<path specification>

<slchema element> ::=

11 All alternatives from ISO/IEC 9075:1992
| <sQL-server module definition>
| <sQL-invoked routine>

Syntax Rules
1) The SQL-invoked rotitine specified by <SQL-invoked routine> shall be a schema-

level routine.
NOTE 19 — “Schema-level routine” is defined in Subclause 10.18, “<SQL-invoked routine>”.

2) If <schema path specification> is not specified, then a <schema path specification>
containing an implémentation-defined <schema name list> that includes the <schema name>
contained in <schema name clause> is implicit.

3) The explicit or implicit <catalog name> of each <schema name> contained in |the
<schema.name list> of the <schema path specification> shall be equivalent to the <catalog
name>{of the <schema name> contained in <schema name clause>.

Alccess Rules

No additional Access Rules.
General Rules

1) The <schema name list> of the explicit or implicit <schema path specification> is
used as the SQL-path of the schema. 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 <schema definition>.
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2) Those objects defined by <schema element>s (base tables, views, constraints,
domains, assertions, character sets, translations, collations, privileges, SQL-server modules,
SQL-invoked routines) and their associated descriptors are effectively created.
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10.2 <drop schema statement>

Function

Destroy a schema.

Format

4 o)

—

N

1

o0 additional Format items.

yntax Rules

If RESTRICT is specified, then S shall not contain any persistent base tablés,

\ccess Rules

(reneral Rules

global temporary tables, created local temporary tables, views, domains; assertions, chara

cter

sets, collations, translations, SQL-server modules, or SQL-invoked-routines, and the <sch¢ma

name> of S shall not be contained in the <SQL routine body> of any routine descriptor or
SQL-path of any SQL-server module descriptor.

No additional Access Rules.

[_Insert before GR8) | For every SQL-server-niodule M contained in S, let MN be the <SQL-se
module name> of M. For every M, the following <drop module statement> is effectively exe

DROP MODULE MN CASCADE

[ Insert before GR8) | For every'SQL-invoked routine R contained in S, let SN be the <specifi
name> of R. The followinig-<drop routine statement> is effectively executed for every R:

DROP SPECIFIC ROQUTINE SN CASCADE

[ Insert before GR8)(}L.et R be any SQL-invoked routine whose routine descriptor contains th
<schema name> of S in the <SQL routine body>.

Case:

a) IfR/js included in an SQL-server module M, then let MN be the <SQL-server module 1

in the

rver
cuted:

lame>

of M. The 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> is

effectively executed without further Access Rule checking:

DROP SPECIFIC ROUTINE SN CASCADE
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4) [ Tnsert before GR8) | 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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10.3 <default clause>

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

Format

<default option> ::=
1! All alternatives from ISO/IEC 9075:1992
| CURRENT_PATH

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>, <alter colymn
definition>, or <alter domain statement>, or that defined by the <data type> specified in the
containing <SQL variable declaration>.

2) If CURRENT_USER, SESSION_USER, SYSTEM_USER, or CURRENT_PATH is
specified, then the subject data type shall be characterétring with character set SQL_TEXT. If
the length of the subject data type is fixed, then its length shall not be less than 128 charagters.
If the length of the subject data type is variable, thén'its maximum length shall not be less than
128 characters.

Agcess Rules

No additional Access Rules.

General Rules

1)| [ Insert after GR2) in the TC ]}

NOTE 20 — If <default-option> specifies CURRENT_USER, SESSION_USER, SYSTEM_USER, or
CURRENT _PATH, then the “value in the column descriptor” will effectively be the text of the <defdult
option>, whose evaluation occurs at the time that the default value is required.

2)| [ Replace GR24)c)in the TC | If the column or domain descriptor specifies CURRENT_USER,
SESSION (USER, SYSTEM_USER, or CURRENT_PATH, then

Case:

i) \If the subject data type is character string with variable length, then the value obtain¢d
by an evaluation of CURRENT_USER, SESSION_USER, SYSTEM_USER, or CURRENT_
PATH — et ; he-tefrtt-vatoe —

ii) If the subject data type is character string with fixed length, then the value obtained by an
evaluation of CURRENT_USER, SESSION_USER, SYSTEM_USER, or CURRENT_PATH,
respectively, at the time that the default value is required, extended as necessary on the
right with <space>s to the length in characters of the subject data type.

3) [ Insert after GR2.1) in the TC ] The default value of an SQL variable is
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Case:

a) If the <SQL variable declaration> contains a <default clause>, then the value specified by
that <default clause>.

b) Otherwise, the null value.

4) |

Insert after GR2.1) in the TC | When a default value is required for an SQL variable, the default

val

a)

b)

c)

d)

i)

ii)

iii)

iv)

V)

1)

i)

ie for the variable is derived from the <default option> as follows:
If the <default option> specifies NULL, then the null value.

If the <default option> contains a <literal>, then

Case:

If the <default option> specifies CURRENT_USER, SESSION_USER, SYSTEM_USER, or
CURRENT_PATH, then

Case:

If the.<default option> contains a <datetime value function>, then the value of an evaluation
of the-<datetime value function> at the time that the default value is required.

If the subject data type is numeric, then the numeric value of the <literal>.

If the subject data type is character string with variable length{ then the value of the
<literal>.

If the subject data type is character string with fixed length, then the value of the
<literal>, extended as necessary on the right with <space>s to the length in characters
of the subject data type.

If the subject data type is bit string with variablédength, then the value of the <literal>

If the subject data type is datetime or intérval, then the value of the <literal>.

If the subject data typeds character string with variable length, then the value ob-
tained by an evaluationiof CURRENT_USER, SESSION_USER, SYSTEM_USER, or
CURRENT_PATH,(respectively, at the time that the default value is required.

If the subject data type is character string with fixed length, then the value obtained by
an evaluation'of CURRENT_USER, SESSION_USER, SYSTEM_USER, or CURRENT_
PATH, res§pectively, at the time that the default value is required, extended as necessary
on the right with <space>s to the length in characters of the subject data type.
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10.4 <check constraint definition>

Function
Specify a condition for the SQL-data.
Format

No additional Format items.

$yntax Rules

1) [ Insert following SR1) |

NOTE 21 — <SQL parameter name> and <SQL variable name> are also efcliided because of the fcoping
rules for <SQL parameter name> and <SQL variable name>.

rO.
~

The <search condition> shall not generally contain-a <routine invocation> whose
subject routines include an SQL-invoked routine that is possibly non-deterministic.

oo

) The <search condition> shall not generally ¢ontain a <routine invocation> whose
subject routines include an SQL-invoked routine that possibly modifies SQL-data.

4) The <search condition> shall not generally contain a <value specification> that is
CURRENT_PATH.

Access Rules

No additional Access Rules.

(General Rules

No additional General(Rules.
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10.5

<drop column definition>

Function

Destroy a column.

Form

at

No addiltional Format items.

Syntax Rules

1) [Replace SR4) | If RESTRICT is specified, then C shall not be referenced in any of the following:

a)

b)

c)
d)

The <query expression> of any view descriptor.

The <search condition> of any constraint descriptor other than a table’constraint descriptor
that contains references to no other column and that is included¢in the table descriptor of T,

The <SQL routine body> of any SQL-invoked routine descriptor.

The module descriptor of any SQL-server module.

Access Rules

No

hdditional Access Rules.

General Rules

1) [ Indert before GR3) | Let R be any SQL-ihvoked routine whose routine descriptor contains the

<Co

umn name> of C in the <SQL routine body>.

Cade:

a)

b)

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

DROP MODULE MN CASCADE

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

DROP SPECIFIC ROUTINE SN CASCADE

2) [ Insert before GR3) | Let SSM be any SQL-server module whose module descriptor contains the

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

<dr

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

DROP MODULE MN CASCADE
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10.6 <drop table constraint definition>

Function
Destroy a constraint on a table.

Format

N¢ additional Format items.

Syntax Rules
1 If RESTRICT is specified, then no table constraint shall be dependent on T'C |and
the <constraint name> of TC shall not be contained in the <SQL routine body> of any routine
descriptor.

Alccess Rules

No additional Access Rules.

General Rules

1) [ Insert before GR2) ] Let R be any SQL-invoked routine whose routine descriptor contains th¢
<constraint name> of 7C in the <SQL routine body>.

Case:

a) IfR isincluded 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 Agcess
Rule checking:

DROP MODULE MN CASCADE

b) Otherwise, let SN be-the <specific name> of R. The following <drop routine statement3 is
effectively executed’without further Access Rule checking:

DROP SPECIFIC ROUTINE SN CASCADE
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10.7

<drop table statement>

Function

Destroy a table.

Format

No add}ftional Format items.

Syntax Rules
1) [Rdplace SR4) | If RESTRICT is specified, then T shall not be referenced in any of the following:

a)
b)
c)

d)

Access Rules

Nd additional Access Rules.

Gene€ral Rules

The <query expression> of any view descriptor.
The <search condition> of any constraint descriptor.
The <SQL routine body> of any routine descriptor.

The module descriptor of any SQL-server module.

1) [

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

<tfble name> of T in the <SQL routine body>.

Cqse:

a)

b)

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

v

DROP MODULE_MN CASCADE

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

DROP SPECIFIC ROUTINE SN CASCADE

2) [

sert before GR2) | Let SSM be any SQL-server module whose module descriptor contains the

<table name> of T and let MN be the <SQL-server module name> of SSM. The following <drop

m

odule statement> is effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE
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10.8 <view definition>

Function

No additional Format items.

Syntax Rules

1) [ Insert following SR1) ]

NOTE 22 — <SQL parameter name> and <SQL variable name> are also ex¢luded because of the
rules for <SQL parameter name> and <SQL variable name>.

Access Rules

No additional Access Rules.

7

'l e I P
W eiiciral ivuicod

) A set of privilege descriptors is'created that defines the privilege SELECT
this table to A and SELECT for each column of V to A. This privilege is grantable if and
if the applicable SELECT privileges on all’<table name>s contained in the <query expres
are grantable and the applicable EXECUTE privileges on all SQL-invoked routines that

The grantor of this privilege descriptor is set to the special grantor value “ SYSTEM”.

scoping

on
only
sion>
are

subject routines of a <routine invocation> contained in the <query expression> are grantable.

Schema definition and manipulation 81


https://standardsiso.com/api/?name=6c00bce4cf22de97264918f36c27f4e2

ISO/MEC 9075-4:1996 (E) ©ISO/IEC
10.9 <drop view statement>

10.9

<drop view statement>

Function

Destroy

a view.

Format

No additional Format items.

Syntax Rules

1) [Rep
a)
b)
)
d)

Acces

jace SR3) | If RESTRICT is specified, then V shall not be referenced in any of the following:
[he <query expression> of any view descriptor.

[he <search condition> of any constraint descriptor.

The <SQL routine body> of any routine descriptor.

The module descriptor of any SQL-server module.

5 Rules

No additional Access Rules.

Genernal Rules

1) [Ins

brt before GR2) | Let R be any SQL-inyoked routine whose routine descriptor contains the

<table name> of V in the <SQL routinié-body>.

Casp:

a)

b)

b
-

[f R is included in an SQIi-server module M, then let MN be the <SQL-server module name>
bf M. The following <drop’ module statement> is effectively executed without further Access
Rule checking:

DROP MODULE“MN CASCADE

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

DROP SPECIFIC ROUTINE SN CASCADE

2) [ Inserfbefore GR2) ] Let SSM be any SQL-server module whose module descriptor contains the
<table name> of V and let MN be the <module name> of SSM. The following <drop module
statement> is effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE
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10.10 <drop domain statement>

Function
Destroy a domain.

Format

Nd additional Format items.

Syntax Rules
1) If RESTRICT is specified, then D shall not be referenced in_any of the following:
a) The column descriptor of any column.

b) The <query expression> of any view descriptor.

¢) The <search condition> of any constraint descriptor.

d) The module descriptor of any SQL-server module.

Apcess Rules

No additional Access Rules.

General Rules

1)| [ Insert before GR3) | Let SSM be any 8QL-server module whose module descriptor contains the
<domain name> of D and let MN-be the <SQL-server module name> of SSM. The followinig
<drop module statement> is effectively executed without further Access Rule checking:

DROP MODULE MN CASCADE
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<drop character set statement>

1 <drop character set statement>

Function

Destroy a character set.

Format

©ISO/IEC

No additional Format items.

Syntax Rules

1) [Replace SRJ) | C shall not be referenced in any of the following:

a)
b)
9
d)
e)

£

The <query expression> of any view descriptor.

The <search condition> of any constraint descriptor.

The collation descriptor of any collation.

The translation descriptor of any translation.

The <SQL routine body> or the <SQL parameter deelaration>s of any routine descriptor.

The module descriptor of any SQL-server module:

Accdss Rules

N

b additional Access Rules.

General Rules

1) [

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

<d¢haracter set name> of € ini'the <SQL routine body> or the <SQL parameter declaration>s.

Chase:

a

Rule checking:

DROP MODULE MN CASCADE

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

If R is includedih 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

V

P

£6, i k] 4 1 Lk | e 41 A Rl 1 Lo
ClICCLIVCly CXxCCULCU WILIIOUL TUItlicl ATLTSS IvlIT CIHITURAILLLS.

DROP SPECIFIC ROUTINE SN CASCADE

2) [

nsert before GR2) | Let SSM be any SQL-server module whose module descriptor contains the

<character set 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 MODULE MN CASCADE
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10.12 <drop collation statement>

Function
Destroy a collating sequence.

Format

No additional Format items.

$yntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) [ Insert before GR2) | Let SSM be any SQL-server module whose module descriptor contains

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

DROP MODULE MN CASCADE

<collation name> of C in the <SQL-routine body> or the <SQL parameter declaration>s.

Case:

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

Rule checking:

DROP M@DULE MN CASCADE

effectively executed without further Access Rule checking:

DROP SPECIFIC ROUTINE SN CASCADE

2) [ Insert before GR6) | Let R be any SQLinvoked routine whose routine descriptor contains the

the

<collation name> of C and let MN be the <SQI{sserver module name> of SSM. The following

name>

of M. The following.<drop module statement> is effectively executed without further Access

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

Function
Destroy a character translation.

Format

No addiltional Format items.

Syntax Rules

1) [Replace SR3) | T shall not be referenced in any of the following:
a) [The <query expression> included in any view descriptor.
b) [The <search condition> included in any constraint descriptor.
¢) [The collation descriptor of any collation.

d) |The <SQL routine body> of any routine descriptor.

Access Rules

No ladditional Access Rules.

General Rules

1) [Indert before GR4) | Let R be any SQL-invoked routine whose routine descriptor contains the
<translation name> of T' in the <SQL'routine body> or the <SQL parameter declaration>s.

Cage:

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

DROP MODULE-MN CASCADE

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

DROP SPECIFIC ROUTINE SN CASCADE
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10.14 <assertion definition>

Function

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

Format

No|l additional Format items.

Syntax Rules

1)| [ Insert after SR4) |

NOTE 23 — <SQL parameter name> and <SQL variable name> are also excluded because of the scpping
rules for <SQL parameter name> and <SQL variable name>.

2) The <search condition> shall not generally contain a <routine invocation> whpse
subject routines include an SQL-invoked routine that is possibly non-deterministic.

o) (o 5 The <
or

arch condition> shall not generally. contain a <routine invocation> whpse
de an SQL-invoked routine that\possibly modifies SQL-data.

11
UUT Qil 2as—iilVOURTU IVUL LT Vida V) pruSSive QQLIICS

4) The <search condition> shall not generally contain a <value specification> thgt is
CURRENT_PATH.

Agcess Rules

No additional Access Rules.

Gieneral Rules

No additional General\Rules.
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10.15 <drop assertion statement>

Function

No addlitional Format items.

Syntax Rules

1) [Inpert this SR | The <constraint name> of AN shall not be referenced in the <SQL Toutine body>

Access Rules

Nd additional Access Rules.

Geneéral Rules

v an assertion

hny routine descriptor.

1) [

fisert before GR1) | Let R be any SQL-invoked routine whose routine descriptor contains the

<cpnstraint name> of A in the <SQL routine body>:

Cdse:

a)

b)

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

DROP MODULE MN CASCADE

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

DROP SPECIFIC.-ROUTINE SN CASCADE

v
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10.16 <SQL-server module definition>

Function
Define an SQL-server module.

Format

A

SQL-server module definition> ::=

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

END MODULE

4SQL-server module character set specification> ::=
NAMES ARE <character set specification>

4SQL-server module schema clause> ::=
SCHEMA <default schema name>

d4default schema name> ::=
<schema name>

4SQL-server module path specification> ::z
<path specification>

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

Pyntax Rules

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

A
~

The schema-identified by the explicit or implicit <schema name> of the <SQL-server module
name> shallynot include a module descriptor whose <SQL-server module name> is equivalent to
the <SQI~server module name> of the containing <SQL-server module definition>.

-

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

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

5) The explicit or implicit <catalog name> of each <schema name> contained in the <schema name
list> of the <SQL-server module path specification> shall be equivalent to the <catalog name>
of the explicit or implicit <schema name> of the <SQL-server module name>.
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6) 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 schema
clause> containing the <default schema name> that is equivalent to the explicit or implicit
<schemapames—olthe <SQL-server module names s dmplicit

8) If <$QL-server module character set specification> is not specified, then an <SQL-server module
chatfacter set specification> containing the <character set specification> that is equivalent tothe
<scHema character set specification> of the schema identified by the explicit or implicit <schema
nanje> of the <SQL-server module name> is implicit.

A h 9 ) ) P
ACCeSsSs nuies

1) If am <SQL-server module definition> is contained in a <module> with no_intervening <schema
defipition>, then the current <authorization identifier> shall be equivaleht/'to the <authorization
iderftifier> that owns the schema identified by the implicit or explicit'<schema name> of the
<SQL-server module name>.

Genernal Rules

1) An

2) A privilege descriptor is created that defines the EXECUTE privilege on the SQL-server mod-
ule to the <authorization identifier> that owns the\schema identified by the explicit or implicit
<sclhema name> of the <SQL-server module name>. The grantor for the privilege descriptor is
set fo the special grantor value “_SYSTEM”. This privilege is grantable if and only if all of the
priviileges necessary for the <authorization‘identifier> to successfully execute the <SQL proce-
durg statement> contained in the <routine body> of every <SQL-invoked routine> contained in
the [<SQL-server module definition>(are grantable.

NOTE 25 — The necessary privileges include the EXECUTE privilege on every subject routine of every
<roytine invocation> contained in the'<SQL procedure statement>.

3) An PBQL-server module descriptor is created that describes the SQL-server module being defined.
The SQL-server module ‘descriptor includes:

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

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

¢) [Thé default schema name specified by the <SQL-server default schema clause>.

d) € -Server module authorization 1 ization 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.

g) The descriptor of every SQL-invoked routine contained in the SQL-server module.
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h) The text of the <SQL-server module definition>.
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10.17 <drop module statement>

Func

tion

Destroy an SQL-server module.

Format

<drop

Synt

1) Le
M]

2) M

3) If
th

a)

b)
c)
d)
Acce]

1) Th
oW

Gend

1) Le
ex
Ry

2) M

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

hx Rules

t MN be the <SQL-server module name> and let M be the SQL-server module identified by
V.

shall be an SQL-server module.

RESTRICT is specified, then M shall not contain an SQL-invoked routine that is included in
b subject routines of a <routine invocation> that is containé€d)in any of the following:

The <SQL routine body> of any routine descriptor notiincluded in the module descriptor of
M.

The <query expression> of any view descriptor.
The <search condition> of any constraint déscriptor or assertion descriptor.

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

ss Rules

e current <authorization identifier> shall be equivalent to the <authorization identifier> tha
ns the schema identified by)the <schema name> of M.

bral Rules

t A be the current)<authorization identifier>. The following <revoke statement> is effectively
pcuted with a)current <authorization identifier> of . SYSTEM” and without further Access
lle checking;

' REVOKESEXECUTE ON MODULE MN FROM A CASCADE

and ‘its descriptor are destroyed.
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Function

Define an SQL-invoked routine.

Format

ISO/IEC 9075-4:1996 (E)
10.18 <SQL-invoked routine>

+¥SQL-invoked routine> ::=
<module routine>
| <schema routine>

+module routine> ::=
<module procedure>
| <module function>

schema routine> ::=
<schema procedure>
| <schema function>

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

kSQL-invoked procedure> ::=
PROCEDURE <routine name>
<SQL parameter list>
[ <language clause> ]
[ SPECIFIC <specific name> ]
[ <deterministic attribute> ]
[ <SQL-data access indication"]
<routine body>

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

SQL-invoked function> :4=

FUNCTION <routine Jname>
<SQL parameteer) list>
<returns c¢lause>
[ <languag€e clause> ]
[ SPEQIFIC <specific name> ]
[ <déberministic attribute> ]
[ €8QT.-data access indication> ]
<poutine body>

<schema, procedure> ::=
CREATE <SQL-invoked procedure>

<sSchema runctions ::=
CREATE <SQL-invoked function>

<SQL parameter list> ::=
<left paren>

[ <SQL parameter declaration> [ { <comma> <SQL parameter declaration> }... ] ]

<right paren>

<SQL parameter declaration>

[ <parameter mode> ] [ <SQL parameter name> ]

<parameter type>
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<parameter mode> ::
IN
| our
| INOUT

<parameter type> ::=
<data type>

<returns clause> ::= RETURNS <returns data type> [ <result cast> ]
<resulf{ cast> ::= CAST FROM <data type>
<returnps data type> ::= <data type>

<routime body> ::=
<SQL routine body>
| <external body reference>

<SQL r¢utine body> ::= <SQL procedure statement>

<exterpal body reference> ::=
EXTERNAL [ NAME <external routine name> ]
[ <parameter style> ]

<parameter style> ::=
PARAMETER STYLE SQL
| PARAMETER STYLE GENERAL

<deterministic attribute> ::=
DETERMINISTIC
l NOT DETERMINISTIC

<SQL-d3dta access indication> ::=
NO SQL

| CONTAINS SQL

| READS SQL DATA

| MODIFIES SQL DATA

Syntax Rules
1) An kSQL-invoked routings specifies an SQL-invoked routine.

2) If <pQL-invoked routine> immediately contains <schema routine>, then the SQL-invoked
roufine identified by <routine name> is a schema-level routine.

3) An BQL-inyoked routine specified as an <SQL-invoked procedure> is called an SQL-invoked

prodeduréyan SQL-invoked routine specified as an <SQL-invoked function> is called an SQL-
invdked, function.

4) If <language clause> is not specified, then LANGUAGE SQL is implicit.

5) An SQL-invoked routine that specifies LANGUAGE SQL is called an SQL routine; an SQL-
invoked routine that specifies a <language clause> that does not specify LANGUAGE SQL is
called an external routine.

6) The scope of the <routine name> of an <SQL-invoked routine> R is the <routine body> of R.
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7)

8)

9)

10.18 <SQL-invoked routine>

Let R be the SQL-invoked routine specified by <SQL-invoked routine> and let RN be the <rou-
tine name> of R.

The <SQL parameter list> PL of R specifies the list of SQL parameters of R. Each SQL parame-
ter of R is specified by an <SQL parameter declaration>. If <SQL parameter name> is specified,
then that SQL parameter of R is identified by an SQL parameter name.

Let N and PN be the number of SQL parameters of R. For i ranging from 1 to PN, let P; be the

10

11

12

13

14

15

16

17)

18)

i-th SQL parameter of K.
No two SQL parameters of R shall have equivalent <SQL parameter name>s.

If <SQL-invoked routine> is contained in a <schema definition> without an intervéning <SQL-
server module definition> and if RN contains a <schema name>, then that <s¢hema name>|shall
be equivalent to the specified <schema name> of the containing <schema definition>.

If <SQL-invoked routine> is contained in an <SQL-server module defidition> and if RN corltains
a <schema name>, then that <schema name> shall be equivalent to'the specified or implidit
<schema name> of the containing <SQL-server module definitions>.

Let S be the schema identified by the <schema name> of RN.

The scope of an <SQL parameter name> contained in PL jis the <routine body> RB of the
<SQL-invoked procedure> or <SQL-invoked function> that contains PL.

An SQL-invoked routine shall not contain a <paraméter name>, a <dynamic parameter spécifi-
cation>, or an <embedded variable name>.

Case:

a) If R is an SQL-invoked procedure,then S shall not include another SQL-invoked proceflure
whose <routine name> is equivalent to RN and whose number of SQL parameters is PJ.

b) Otherwise, let SCR be the(set containing every SQL-invoked function in S, including R,
whose <routine name> is'equivalent to RN and whose number of SQL parameters is P}.

i) Let AL be an <SQL argument list> constructed from a list of arbitrarily-selected values
in which the data type of every value 4; in AL is compatible with the data type of the
corresponding SQL parameter P;.

ii) For evety A;, eliminate from SCR every SQL-invoked routine for which the data type of
P; 1300t in the type precedence list of the data type of A;.

iii).(Liet SR be the set of subject routines defined by applying the Syntax Rules of
Subclause 8.1, “Subject routine determination”, with the set of SQL-invoked routinps

as SCR and <SQL argument list> as AL. There shall be exactly one subject routing in
SR.

14

If <specific name> is not specified, then an implementation-dependent <specific name> whose
<schema name> is the same as the <schema name> of S is implicit. This implementation-
dependent <specific name> shall be different from the <specific name> of any other routine
descriptor in S. ’

If <specific name> contains a <schema name>, then that <schema name> shall be equivalent

to the <schema name> of S. If <specific name> does not contain a <schema name>, then the
<schema name> of S is implicit.
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19)

20)
21)
22)

23)

24)

The schema identified by the explicit or implicit <schema name> of the <specific name> shall
not include a routine descriptor whose specific name is equivalent to <specific name>.

If <deterministic attribute> is not specified, then NOT DETERMINISTIC is implicit.

If <SQL-data access indication> is not specified, then CONTAINS SQL is implicit.

If R is an SQL-invoked function, then <parameter mode> shall not be specified.

If
a)

b)

c)

d)
e)
f)
If
a)
b)

c)
d)

R is an-éxternal routine, then:

is an SQL routine, then:
<SQL routine body> shall be specified.

Each <SQL parameter declaration> in the <SQL parameter list> shall contain’an <SQL
parameter name>.

Whether an <SQL parameter declaration> is for an input SQL parameter;’an output SQL
parameter, or both is determined as follows:

i) For every <SQL parameter declaration> for which <parameter-mode> is not specified, a
<parameter mode> that specifies IN is implicit.

i1) Case:

1) If the <parameter mode> specifies IN, then the:SQL parameter is an input SQL
parameter. The <SQL parameter name> shall not be contained in a <target specifi-
cation> or a <simple target specifications-that is contained in <SQL routine body>.

2) If the <parameter mode> specifies\OUT, then the SQL parameter is an output SQL
parameter. The <SQL parameter name> shall not be contained in a <value specifi-
cation>, a <simple value spetification>, or a <value expression> that is contained in
<SQL routine body>.

3) If the <parameter mode> specifies INOUT, then the SQL parameter is both an inpuf
SQL parameter and-an output SQL parameter.

The <returns clause> shall not specify a <result cast>.
<SQL-data access.indication> shall not specify NO SQL.

The <SQL<¢outine body> shall not contain an <SQL dynamic statement>.

<SQL routine body> shall not be specified.

If an <external routine names Is Not specified, then an <external TOUutine names that 1s
equivalent to the <qualified identifier> of R is implicit.

If <parameter style> is not specified, then PARAMETER STYLE SQL is implicit.

If a <deterministic attribute> is not specified, then NOT DETERMINISTIC is implicit.
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If a <result cast> is specified, then let V be some value of the <data type> specified in the
<result cast> and let RT be the <returns data type>. The following shall be valid according

to the Syntax Rules of Subclause 6.10, "<cast specification>", in ISO/IEC 9075:1992:

CAST ( VAS RT)

For every <SQL parameter declaration>, if <parameter mode> is not specified, then IN is

implicit.

g)

h)

For every <SQL parameter declaration>: If <parameter mode> specifies IN, thencthe

SQL

parameter is an input SQL parameter. If the <parameter mode> specifies OUT, then|the

SQL parameter is an output SQL parameter. If <parameter mode> specifies \INOUT,
the SQL parameter is both an input SQL parameter and an output SQL parameter.

If PARAMETER STYLE SQL is specified, then:

Case:

then

i) If R is an SQL-invoked function, then let RN be 1. Let the effective SQL parameter list

be a list of PN + RN + N + 5 SQL parameters, as follows:

1) For i ranging from 1 to PN, the i-th effective SQE parameter type list entry ¢
of the i-th <SQL parameter declaration>.

nsists

2) Effective SQL parameter type list entry>’PRN + RN has <parameter mode> OUT and

has the <returns data type>.

3) Effective SQL parameter list entries (PN + RN) + 1to (PN + RN) + N + 1

pre

N + 1 occurrences of SQL paranieters of an implementation-defined <data type>

that is an exact numeric type with scale 0. For ¢ ranging from (PN + RN)

+[1 to

(PN + RN)+ N +1, the <parameter mode> for the i-th such effective SQL parameter

is the same as that of\the s — RN — PN-th effective SQL parameter.

4) Effective SQL parameter type list entry (PN + RN)+ (N +1)+1 is an SQL parameter

of a <data type> that is character string of length 5 and character set SQL_T
with <parameter mode> INOUT.

EXT

5) Effective SQL parameter type list entry (PN +RN)+ (N +1)+2 is an SQL parameter

of as<data type> that is character string of implementation-defined length and

character set SQL_TEXT with <parameter mode> IN.

6)/-Effective SQL parameter type list entry (PN +RN)+ (N +1)+3 is an SQL parameter

of a <data type> that is character string of implementation-defined length an
character set SQL_TEXT with <parameter mode> IN.

7) Effective SQL parameter type hst entry (PN +RN)+ (N + 1) +4 is an SQL pars

characterset SQL TEXT w1th <parameter mode>INOUT

d

ii) Otherwise, let the effective SQL parameter type list be a list of PN + N + 4 SQL parame-

ters, as follows:

1) For i ranging from 1 to PN, the i-th effective SQL parameter type list entry consists

of the i-th <SQL parameter declaration>.
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25)

26)

27)

28)

29)

i)

j)

k)

If0
detd

An

2) Effective SQL parameter list entries PN +1 to PN + N are N occurrences of an SQL
parameter of an implementation-defined <data type> that is an exact numeric type
with scale 0. The <parameter mode> for the i-th such effective SQL parameter is
the same as that of the : — PN-th effective SQL parameter.

3) Effective SQL parameter type list entry (PN + N) + 1 is an SQL parameter of a
<data type> that is character string of length 5 and character set SQL_TEXT with

<parameter maode> INOUT

4) Effective SQL parameter type list entry (PN + N) + 2 is an SQL parameter of a
<data type> that is character string of implementation-defined length and character
set SQL_TEXT with <parameter mode> IN.

5) Effective SQL parameter type list entry (PN + N) + 3 is an SQL parameter of a
<data type> that is character string of implementation-defined length-and character
set SQL_TEXT with <parameter mode> IN.

6) Effective SQL parameter type list entry (PN + N) + 4 is an SQL parameter of a
<data type> that is character string of implementation-defified length and character
set SQL_TEXT with <parameter mode> INOUT.

[f PARAMETER STYLE GENERAL is specified, then let the\effective SQL parameter type
ist be a list of PN parameters such that for ¢ ranging frem'1 to PN, the i-th effective SQL
barameter type list entry consists of the i-th <SQL parameter declaration>.

NOTE 26 — The value returned from the external routine-is passed to the SQL-implementation in
hn implementation-dependent manner. An SQL parameter is not used for this purpose.

Depending on whether the <language clauses-specifies ADA, C, COBOL, FORTRAN,
MUMPS, PASCAL, or PLI, let the operativedata type correspondences table be Table 3,
‘Data type correspondences for Ada”, Table 4, “Data type correspondences for C”, Table 5,
‘Data type correspondences for COBQL”, Table 6, “Data type correspondences for Fortran”,
Table 7, “Data type correspondences-for MUMPS”, Table 8, “Data type correspondences for
Pascal”, or Table 9, “Data type correspondences for PL/I”, respectively. Refer to the two
columns of the operative data.type correspondences table as the “SQL data type” column
hnd the “host data type column”.

Any <data type> in am <SQL parameter declaration> shall specify a data type listed in the
SQL data type columi for which the corresponding row in the host data type column is not
‘none”.

ETERMINISTIC is specified, then R is deterministic; otherwise, it is possibly non-
rministic.

BQL-invoked routine possibly modifies SQL-data if and only if <SQL-data access indication>

spe

iflessMODIFIES SQL DATA.

An SQL-invoked routine possibly reads SQL-data if and only if <SQL-data access indication>
specifies READS SQL DATA.

An SQL-invoked routine possibly contains SQL if and only if <SQL-data access indication>
specifies CONTAINS SQL.

An SQL-invoked routine does not possibly contain SQL if and only if <SQL-data access indica-

tion

> specifies NO SQL.
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Access Rules

1) If an <SQL-invoked routine> is contained in a <module> M with no intervening <schema
definition>, then the current <authorization identifier> shall be equal to the <authorization
identifier> that owns S.

General Rules

1)| If R is a schema-level routine, then a privilege descriptor is created that defines the EXECUTE

a)

b)

2)| Case:

a)

b)

c)

d)

3)| A routine descriptor is created that describes the SQL-invoked routine being defined:

a)
b)
c)

d)

)

privilege on R to the <authorization identifier> that owns the the schema that includes'B. The
grantor for the privilege descriptor is set to the special grantor value “_SYSTEM”. This privjlege
is grantable if and only if one of the following is satisfied:

R is an SQL routine and all of the privileges necessary for the <authorization identifier>
to successfully execute the <SQL procedure statement> contained in _the)<routine body
are grantable. The necessary privileges include the EXECUTE privilege on every subject
routine of every <routine invocation> contained in the <SQL procédure statement>.

\4

R is an external routine.

If <SQL-invoked routine> is contained in an <SQL-§érver module definition>, then let JP be
the SQL-path of that <SQL-server module definition>.

If <SQL-invoked routine> is contained in a <Schema definition> without an intervening
<SQL-server module definition>, then let DP. be the SQL-path of that <schema definitiop>.

If <SQL-invoked routine> is contained'dh a <preparable statement> or in a <direct SQL
statement>, then let DP be the SQL-path of the current SQL-session.

Otherwise, let DP be the SQLpath of the <module> that contains <SQL-invoked routinfe>.

The routine name inclided in the routine descriptor is <routine name>.
The specific name included in the routine descriptor is <specific name>.

The routine déscriptor includes, for each SQL parameter in <SQL parameter list>, thg
name, d4ta type, ordinal position, and an indication of whether the SQL parameter is ipput,
output,<or both.

The'routine descriptor includes an indication of whether the SQL-invoked routine is ap
SQL-invoked function or an SQL-invoked procedure.

If the SQI-invoked routine is an SQI -invoked function then the routine descriptor includes

g)

h)

the data type in the <returns data type>.

The name of the language in which the body of the SQL-invoked routine was written is the
<language name> contained in the <language clause>.

If the SQL-invoked routine is an SQL routine, then the SQL routine body of the routine
descriptor is the <SQL routine body>.

If the SQL-invoked routine is an external routine, then the external name of the routine
descriptor is <external routine name>.
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i)

j)

k)

D

m)

If the SQL-invoked routine is an external routine, then the routine descriptor includes
an indication of whether the parameter passing style is PARAMETER STYLE SQL or
PARAMETER STYLE GENERAL.

The SQL-invoked routine descriptor includes an indication of whether the SQL-invoked
routine is DETERMINISTIC or NOT DETERMINISTIC.

The SQL-invoked routine descriptor includes an indication of whether the SQL-invoked

routine’s <SQL data access indication> is READS SQL DATA, MODIFIES SQL DATA,
CONTAINS SQL, or NO SQL.

If the SQL-invoked routine specifies a <result cast>, then the routine descriptor includes
an indication that the SQL-invoked routine specifies a <result cast> and the <data type>
specified in the <result cast>.

If R is an external routine, then:
i) Case:

1) If <SQL data access indication> is MODIFIES SQL DATA;"READS SQL DATA, or
CONTAINS SQL, then:

A) Let P be the program identified by the <external routine name>.

B) The external routine authorization identifier of R is the <module authorization
identifier> of the <module> of P.

C) The external routine SQL-path is.the <schema name list> immediately containef
in the <path specification> that’is immediately contained in the <module path
specification> of the <module> of P.

2) Otherwise:
A) The external routine/authorization identifier is implementation-defined.

B) The externalroutine SQL-path is implementation-defined.

NOTE 27 — The ekternal routine SQL-path is used to set the routine SQL-path of the current
SQL-session whemR is invoked. The routine SQL-path of the current SQL-session is used by
the Syntax Rules of Subclause 9.1, “<routine invocation>”, to define the subject routines of
<routine invoeation>s contained in the <module> of P. The same external routine SQL-path is
used wheneyer R is invoked.

ii) The-effective SQL parameter list is the effective SQL parameter list.

Thesroutine authorization identifier is the <authorization identifier> that owns S.

The routine SQL-path is DP.

p)

NOTE 28 — The routine SQL-path is used to set the routine SQL-path of the current SQL-session
when R is invoked. The routine SQL-path of the current SQL-session is used by the Syntax Rules
of Subclause 9.1, “<routine invocation>”, to define the subject routines of <routine invocation>s
contained in R. The same routine SQL-path is used whenever R is invoked.

An indication of whether the routine is a schema-level routine.
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q) If the SQL-invoked routine is a schema-level routine, then the schema name of the schema
that includes the SQL-invoked routine; otherwise, the SQL-server module name of the SQL-
server module that includes the SQL-invoked routine and the schema name of the schema
that includes that SQL-server module.
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10.19 <drop routine statement>

Function

Destroy an SQL-invoked routine.

Format

<drop fFoutine statement> ::=

DROP <specific routine designator> <drop behavior>

Syntax Rules

1)

2)

3)

Let|SR be the SQL-invoked routine identified by the <specific routine designator> and let SN be
the|<specific name> of SR. The schema identified by the explicit or implicit'<schema name> of
SN |shall include the descriptor of SR.

SR |shall be a schema-level routine.

If

RESTRICT is specified, then no <routine invocation> whose subject routines include SR shall

be ¢ontained in any of the following:

a)
b)
c)
d)

The <SQL routine body> of any routine descriptor.
The <query expression> of any view descriptor.
The <search condition> of any constraint descriptor or assertion descriptor.

The module descriptor of any SQL-seryén module.

NOTE 29 — If CASCADE is specified, then\such referencing objects will be dropped by the execution of

th

e|<revoke statement> specified in the-General Rules of this Subclause.

Access Rules

1) The current <authorization identifier> shall be equivalent to the <authorization identifier> that
owns the schema identified -by the implicit or explicit <schema name> of SR.

General Rules

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

REVOKE EXECUTE ON SPECIFIC ROUTINE SN FROM A CASCADE

2) The identified SQL-invoked routine and its descriptor are destroyed.
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10.20 <grant statement>

Function

Define privileges.

Format

<d

S

A

G

2)

bject name> ::=
'l All alternatives from ISO/IEC 9075:1992
| <specific routine designator>

yntax Rules

No additional Syntax Rules.

ccess Rules

No additional Access Rules.

eneral Rules

SELECT privilege WITH GRANT OPTION on all tables identified by a <table name> con-
all SQL-invoked routines that are subject routines of a <routine invocation> contained in t

SELECT, a <grantor> of “_SYSTEM?”, an <object> of V1, and <grantee> G that is not grant
the following <grant option> is-effectively executed with a current <authorization identifier
“_SYSTEM” and without further Access Rule checking:

GRANT P ON V1 TO G WITH GRANT OPTION

For every <grantee> G and for every schema-level SQL-invoked routine R1 oy

the <SQL procedure statement> contained in the <routine body> of R1 WITH GRANT OP']l
then for every)privilege descriptor with a <privileges> EXECUTE, a <grantor> of “_SYSTH
<object> ofR1, and <grantee> G that is not grantable, the following <grant statement> ig

executed,with a current <authorization identifier> of “ SYSTEM” and without further Acc
Rulesehécking:

GRANT EXECUTE ON RI1I TO G WITH GRANT OPTION.

tained in the <query expression> of V1 and, EXECUTE privilege WITH GRANT OPTION ¢n

(E)

For every <grantee> G and for every view VI owned by G, if G has been granted

he

<query expression> of V1, then for every privilege descriptor with a <privileges> P that contains

able,
> of

wned

by G, if the userprivileges of G contain all of the privileges necessary to successfully execyte

ION,
M”,

PSS

3)

For every <grantee> G and for every SQL-server module M1 owned by G, if

very

the user privileges of G cantain all of the privileges necessary to successfully execute every
<SQL procedure statement> contained in the <routine body> of every SQL-invoked routine
contained in M1 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 grantable,
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the following <grant statement> is executed with a current <authorization identifier> of “_
SYSTEM?” and without further Access Rule checking:

GRANT EXECUTE ON M1 TO G WITH GRANT OPTION.

NOTE 31 — The privileges necessary include the EXECUTE privilege on every subject routine of every
<routine invocation> contained in those <SQL procedure statement>s.
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10.21 <revoke statement>

Function

Destroy privileges.

Format

2)

3)

4)

INo additional Format items.

Syntax Rules

1) An EXECUTE privilege descriptor D is allowed to be created by a grant pej

by descriptor P if the following conditions hold:
a) P indicates that the privilege that it represents is grantable, ‘and

b) The grantee of P is the same as the grantor of D or the grantee of P is PUBLIC, and

mitted

¢) P and D are both EXECUTE privilege descriptors¢ The action and the identified SQ[L-
invoked routine of P are the same as the action and’the identified SQL-invoked routine of

D.

Let SI be the name of any schema and AI be the <authorization identifies
owns the schema identified by S1.

Let V be any view descriptor included in SI. V is said to be abandoned if

> that

the

destruction of all abandoned privilege descriptors and, if GRANT OPTION FOR is not specified,

all identified privilege descriptorswould result in A1 no longer having:

a) SELECT privilege on oné or more tables contained in the <query expression> of V.

b) USAGE privilege on.one or more domains, collations, character sets, or translations whose

names are contained in the <query expression> of V.

¢) EXECUTE privilege on one or more schema-level routines that are among the subject

routines of @)<routine invocation> that is generally contained in the <query expressipn> of

V.

d) EXECUTE privilege on one or more SQL-server modules that include one or more SQL-
invoked routines that are among the subject routines of a <routine invocation> that|is

generally contained in the <query expression> of V.

Let TC be any table constraint descriptor included in SI. TC is said to bd

doned 1f the destruction of all abandoned privilege descriptors and, it GRANT OFTION F
not specified, all identified privilege descriptors would result in A1 no longer having:

a) REFERENCES privilege on one or more columns referenced in in any <search conditi
TC.

aban-
OR is

on> of

b) USAGE privilege on one or more domains, collations, character sets, or translations whose

names are contained in any <search condition> of T'C.
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5)

6)

7)

¢) EXECUTE privilege on one or more schema-level routines that are among the subject

routines of a <routine invocation> that is generally contained in any <search condition> of
TC.

d) EXECUTE privilege on one or more SQL-server modules that include one or more SQL-
invoked routines that are among the subject routines of a <routine invocation> that is
generally contained in any <search condition> of TC.

[ Replace SR15) | Let AX be any assertion descriptor included in SI. AX is said to be abandoned
if the destruction of all abandoned privilege descriptors and, if GRANT OPTION FOR is not.
specified, all identified privilege descriptors would result in AI no longer having:

a) REFERENCES privilege on one or more columns referenced in any <search condition> of

b) WSAGE privilege on one or more domains, collations, character sets, or translations whose

names are contained in any <search condition> of AX.

c)

XECUTE privilege on one or more schema-level routines that are_among the subject
toutines of a <routine invocation> that is generally contained in @any <search condition> of

d) EXECUTE privilege on one or more SQL-server modules/that include one or more SQL-
invoked routines that are among the subject routines of.a"<routine invocation> that is
generally contained in any <search condition> of AX.

Replace SR16) | Let DC be any domain constraint descriptor included in S1. DC is said to be
abandoned if the destruction of all abandoned privilege descriptors and, if GRANT OPTION
FOHR is not specified, all identified privilege deseriptors would result in AI no longer having:

a) REFERENCES privilege on one or more-columns referenced in any <search condition> of
DcC.

b) PSAGE privilege on one or more domains, collations, character sets, or translations whose
pames are contained in any.<search condition> of DC.

¢) EXECUTE privilege on(one or more schema-level routines that are among the subject
Foutines of a <routiné invocation> that is generally contained in any <search condition> of
DC.

d) EXECUTE privilege on one or more SQL-server modules that include one or more SQL-
nvoked routines that are among the subject routines of a <routine invocation> that is
benerally. contained in any <search condition> of DC.

[Insdrt this SR ] Let RD be any routine descriptor included in S1. RD is said to be abandoned if the
destraetion of all abandoned privilege descriptors and, if GRANT OPTION FOR is not specified,

all identified privilege descriptors would result in A/ N0 longer satistylng one or more of the
following criteria:

a) Having EXECUTE privilege on one or more SQL-invoked routines that are among the
subject routines of a <routine invocation> that is contained in the <routine body> of RD.

b) Having EXECUTE privilege on one or more SQL-server modules that include one or more
SQL-invoked routines that are among the subject routines of a <routine invocation> that is
contained in the <routine body> of RD.
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8)

¢) Having SELECT privilege on each <table reference> contained in a <query expressi

o
simply contained in a <cursor specification> or an <insert statement> contained in the
<SQL routine body> of RD.

d) Having SELECT privilege on each <table reference> contained in a <table expression>

(E)

>

or

<select list> immediately contained in a <select statement: single row> contained in the

<SQL routine body> of RD.

e) Having SELECT privilege on each <table reference> and <column reference> contained

in a

<search condition> contained in a <delete statement: searched> or an <update statetent:

searched> contained in the <SQL routine body> of RD.

f) Having SELECT privilege on each <table reference> and <column reference>contained|in
a <value expression> immediately contained in an <update source> contained in the <SQL

roritine haodus of R
o

UULLLIT DUUY ~ Ul 4.

g) Having INSERT privileges on each column

Case:

i) Named in the <insert column list> of an <insert statement> contained in the <SQL

routine body> of RD.

ii) Of the table identified by the <table name> i medlately con tamed in an

4+l nd A~ 4+
lllUllb) blldb aoes llUb LUllbdl 1

routine body> of RD.

h) Having UPDATE privileges on each columin whose name is contained in an <object colu

insert stqte-
3 ha QOT
N 'Q‘u

mn>

contained in either an <update statemént: positioned> or an <update statement: searched>

contained in the <SQL routine body>"of RD.

i) Having DELETE privileges on-each table whose name is contained in a <table name>

contained in either a <delete statement: positioned> or a <delete statement: searchedy

contained in the <SQL routine body> of RD.

j) Having USAGE privilege on each domain, collation, character set, and translation who
name is contained(in the <SQL routine body> of RD.

LetSSM be any SQL-server module descriptor of an SQL-server module inclyded

in S1. SSM is‘said to be abandoned if the destruction of all abandoned privilege descripto

'S

and, if GRANT OPTION FOR is not specified, all identified privilege descriptors would resylt in

A1 no longer satisfying one or more of the following criteria:

a) Having EXECUTE privilege on one or more schema-level routines that are among the
subject routines of a <routine invocation> that is generally contained in the <routine b
of any SQL-invoked routine included in SSM.

dy>

b) Having EXECUTE privilege on one or more SQL-server modules that include one or more
SQL- invoked routines that are among the subject routines of a <routine invocation> that is
generally contained in the <routine body> of any SQL-invoked routine included in SSM.

¢) Having SELECT privﬂeges on each <table reference> contained in a <query expression>
simply contained in a <cursor specification> or an <insert statement> generally contained in

the <routine body> of any SQL-invoked routine included in SSM.
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10.21

d)

e)

g

h)

1)

i)

9) [Algment sR18) | If RESTRICT is specified, then there shall be no abandoned routine descriptors.

Accelss Rules

N

Geneéral Rules

<revoke statement>

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

Having SELECT privileges on each <table reference> and < column reference> contained
in a <search condition> contained in a <delete statement: positioned> or an <update state-
ment: searched> generally contained in the <routine body> of any SQL-invoked routine
inchuded I SSM-

Having SELECT privileges on each <table reference> and <column reference> contained in
a <value expression> immediately contained in an <update source> generally contairned in
the <routine body> of any SQL-invoked routine included in SSM.

Having INSERT privileges on each column

Case:

i) Named in the <insert column list> of an <insert statement> generally 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> and that is generally contained in
the <routine body> of any SQL-invoked routine inclided in SSM.

Having UPDATE privileges on each column whose nhanie is contained in an <object column>
contained in either an <update statement: positiofied> or an <update statement: searched>
generally contained in the <routine body> of any-SQL-invoked routine included in SSM.

Having DELETE privileges on each tablewwhose name is contained in a <table name>
immediately contained in either a <delete statement: positioned> or a <delete statement:

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

Having USAGE privileges on-each domain, collation, character set, and translation whose

name is generally contained\in the <routine body> of any SQL-invoked routine included in

SSM.

additional ‘Access Rules.

1) [1

sert before GHY) | FOor every abandoned TOUtiIe d(:‘erip'wI RD, tetRbetheschematevet routine

whose descriptor is RD. Let SN be the <specific name> of R. The following <drop routine
statement> is effectively executed without further Access Rule checking:

DROP SPECIFIC ROUTINE SN CASCADE

2) [

nsert before GR8) | For every abandoned SQL-server module descriptor MD, let M be the SQL-

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

DROP MODULE MN CASCADE
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11.1 <module>
Function
Ddfine a module.
Format
<mpdule> ::=
<module name clause>
<language clause>
<module authorization clause>
[ <module path specification> ]
[ <temporary table declaration>... ]
<module contents>...
<module path specification> ::=
<path specification>
Syntax Rules
1)| [[Insert before SR4) | If <module path specifi¢ation> is not specified, then a <module path specfi-
cation> containing an implementatioh:defined <schema name list> that includes the <schema
name> contained in <module autherization clause> is implicit.
2)| [ Insert before SR4) | The explicit or'implicit <catalog name> of each <schema name> containefl in
the <schema name list> of the <module path specification> shall be equivalent to the <catglog
name> of the explicit or(implicit <schema name> contained in <module authorization clausg>.
3)| [ Insert before SR4) | The <schema name list> of the explicit or implicit <module path specifica-
tion> is used as.the SQL-path of the <module>. The SQL-path is used to effectively qualifly
unqualified <réutine name>s that are immediately contained in <routine invocation>s that{are
contained in‘the <module>.
Arcess Rules
Np'additional Access Rules.
General Rules
No additional General Rules.
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11.2

<procedure>

Function

Define

a procedure.

Format

No additional Format items.

Synt

hx Rules

1) [ lfsert before SRE)b)) | If the <parameter name> PN of a parameter P is contained’in an <SQL

ar,
<c

a)
b)

c)

Accdss Rules

N

Geng

rument> A; of the <SQL argument list> of a <routine invocation> immediately contained in 4
h1]l statement> that is contained in <SQL procedure statement>, then:

Let R be the subject routine of the <routine invocation>.
Let PR; be the i-th SQL parameter of R.
Case:

i) If PN is simply contained in a <parameter speéification> that is the <target specifica-
tion> that is simply contained in A; and PR, @ an output SQL parameter, then P is an
output parameter.

ii) If PN is simply contained in a <paraméter specification> that is the <target specifica-
tion> that is simply contained in A; and PR; is both an input SQL parameter and an
output SQL parameter, then P is both an input parameter and an output parameter.

iii) Otherwise, P is an input parameter.

additional Access Riles.

bral Rules

Replace GR 6).through GR 12) | The General Rules of Subclause 12.5, "<SQL procedure state-

m

112

bnt>" of ISO/IEC 9075:1992 are evaluated with S as the executing statement.
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11.3 Calls to a <procedure>

Function

Define the call to a <procedure> by an SQL-agent.

Syntax Rules
1 [ Insert into SR1)c) within packagg SQLSTATE_CODES |
CASE_NOT_FOUND_FOR_CASE_STATEMENT_NO_SUBCLASS:
constant SQLSTATE_TYPE :="20000";
DATA_EXCEPTION_NULL_VALUE_NOT_ALLOWED:
constant SQLSTATE_TYPE :="22004";
EXTERNAL_ROUTINE_EXCEPTION_NO_SUBCLASS:
constant SQLSTATE_TYPE :="38000";
EXTERNAL_ROUTINE_EXCEPTION_CONTAINING_SQL_NOT_PERMITTED:
constant SQLSTATE_TYPE :="38001";
EXTERNAL_ROUTINE_EXCEPTION_MODIFYING_SQL_DATA\NOT_PERMITTED:
constant SQLSTATE_TYPE :="38002";
EXTERNAL_ROUTINE_EXCEPTION_PROHIBITED_SQL. STATEMENT ATTEMPTED:
constant SQLSTATE_TYPE :="38003"%
EXTERNAL_ROUTINE_EXCEPTION_READING_SQIL_DATA_NOT_PERMITTED:
constant SQLSTATE_TYPE :="38004";
EXTERNAL_ROUTINE_INVOCATION_EXCEPPION_NO_SUBCLASS:
constant SQLSTATE_TYPE :="39000";
EXTERNAL_ROUTINE_INVOCATION_ EXCEPTION_INVALID_SQLSTATE_RETURNED:
constant SQLSTATE_TYPE“:="39001";
EXTERNAL_ROUTINE_INVOCATION~AEXCEPTION_NULL_VALUE_NOT_ALLOWED:
constant SQLSTATE TYPE :="39002";
INVALID_SCHEMA_NAME_LIST.SPECIFICATION_NO_SUBCLASS:
constant SQLSTATE_TYPE :="0EQ00";
INVALID_TRANSACTION_INITIATION_NO_SUBCLASS:
constant SQLSTATE_TYPE :="0B000";
RESIGNAL_WHEN_HANDLER_NOT_ACTIVE_NO_SUBCLASS:
constant’ SQLSTATE_TYPE :="0K000";
SQL_ROUTINE_EXCEPTION_NO_SUBCLASS:
congtant SQLSTATE_TYPE :="2F000";
SQL_ROUTINE_EXCEPTION_FUNCTION_EXECUTED_NO_RETURN_STATEMENT :
constant SQLSTATE_TYPE :="2F005";
SQL_ROUTINE_EXCEPTION_MODIFYING_SQL_DATA_NOT_PERMITTED:
constant SQLSTATE_TYPE :="2F002";
SQL” ROUTINE_EXCEPTION_PROHIBITED_SQL_STATEMENT_ATTEMPTED:
constant SQLSTATE_TYPE :="2F003";
SQL_ROUTINE_EXCEPTION_READING_SQL_DATA_NOT_PERMITTED:
constant SQLSTATE_TYPE :="2F004";
UNHANDLED_USER_DEFINED_EXCEPTION_NO_SUBCLASS:
constant SQLSTATE_TYPE :="45000";
Aceess Rules

No additional Access Rules.

General Rules

No additional General Rules.
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11.4

<SQL procedure statement>

Function

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

Format

©ISO/NIEC

<SQL prjocedure statement> ::=

1! All alternatives from ISO/IEC 9075:1992
<SQL control statement>

<SQL scdhema definition statement> ::=

11 All alternatives from ISO/IEC 9075:1992
<SQL-server module definition>
<SQL-invoked routine>

<SQL sdhema manipulation statement> ::=

't All alternatives from ISO/IEC 9075:1992
<drop module statement>
<drop routine statement>

<SQL sgssion statement> ::=

11 All alternatives from ISO/IEC 9075:1992
| <set path statement>

<SQL cdntrol statement> ::=

<SQL dj

Synta

<call statement>
<return statement>
<assignment statement>
<compound statement>
<case statement>

<if statement>
<leave statement>
<loop statement>
<while statement>
<repeat statement>
<for statement>

agnostics statements ::=

11 All alterpatives from ISO/IEC 9075:1992
| <signal statément>

| <resignalnstatement>

x Rules

1 [

brtihis SR | An <SQL connection statement> shall not be generally contained in an <SQL

control statement>, an <SQL-invoked routine>, or an <SQL-server module definition>.

2) The SQL-invoked routine specified by <SQL-invoked routine> shall be a schema-level routine.

NOTE 32 — “Schema-level routine” is defined in Subclause 10.18, “<SQL-invoked routine>".

3) An <SQL procedure statement> S is possibly non-deterministic if and only if:

a) S is a <select statement: single row> that is possibly non-deterministic.
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4)

5)

6)

7)

11.4 <SQL procedure stateme

ISO/IEC 9075-4:1996 (E)

nt>

b) S simply contains a <routine invocation> whose subject routines include an SQL-invoked

routine that possibly modifies SQL-data.

¢) S generally contains a <query specification> or a <query expression> that is possibly non-

deterministic.

d) S generally contains a <datetime value function>, CURRENT_USER, SESSION_USER,
SYSTEM_USER, or CURRENT PATH

e) S is a <compound statement> and S contains an <SQL variable declaration> that specifles a

<default option> that contains a <datetime value function>, CURRENT_USER, SESSION

USER, SYSTEM_USER, or CURRENT_PATH.

An <SQL procedure statement> possibly contains SQL if and only\if at least ope of

the following is satisfied:

a) Itis an SQL-schema statement, and SQL-session statement, an SQL diagnostics statemfent,

or an SQL-control statement.

T

b) It simply contains a <routine invocation> whose subject routines include an SQL-invok:
routine that possibly contains SQL.

An <SQL procedure statement> possibly reads SQL-data if and only if at least
of the following is satisfied:

a) Itis an SQL-data statement.
b) It simply contains a <subquery>.

¢) It simply contains a <routine invocatioh> whose subject routines include an SQL-invok
routine that possibly reads SQL-data.

9%

d) It simply contains an <SQL._protedure statement> that possibly reads SQL-data.

An <SQL proeedure statement> S possibly modifies SQL-data if and only if at
least one of the following-is satisfied:

a) S simply contains a’<routine invocation> whose subject routines include an SQL-invok
routine that possibly modifies SQL-data.

b) S is an <SQL data change statement>.

c) S simply contains an <SQL procedure statement> that possibly modifies SQL-data.

d

one

9%
(oW

An <SQL schema statement> shall not be contained in an <SQL-invoked routine>

of\in an <SQL-server module definition>.

Access Rules

No additional Access Rules.
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General Rules

1) An atomic execution context is active during execution of an <SQL procedure
statement> that is not an <SQL control statement>.

2) Let S be the executing statement specified in an application of this Subclause.

3) [ Inserthis GR | Case:
I ——

a) | If S is immediately contained in a <procedure>, then:
i) If S is an <SQL connection statement>, then:
1) The <module> that contains S is associated with the SQL-agent.
2) The diagnostics area is emptied.
3) The values of all input parameters to the <procedure> are established as follows:

A) When a <procedure> is called by an SQL-agent, let RD; be the <parameter
declaration> of the i-th parameter and let DT; and~PN; be the <data type>
and the <parameter name> specified in PD;, respectively. Let PI; be the i-th
parameter in the procedure call.

B) The General Rules of Subclause 12.4, "Calls to a <procedure>", in ISO/IEC
9075:1992, are evaluated for input paranmeters.

4) The General Rules of S are evaluated.

5) The General Rules of Subclause-12.4, "Calls to a <procedure>", in ISO/IEC
9075:1992, are evaluated for output parameters.

6) If S successfully initiated 0¥ resumed an SQL-session, then subsequent calls to
a <procedure> by the SQL-agent are associated with that SQL-session until the
SQL-agent terminates the SQL-session or makes it dormant.

i) If S is an <SQL diagnostics statement>, then:
1) The <module> that contains S is associated with the SQL-agent.
2) The valués of all input parameters to the <procedure> are established as follows:

A)>»When a <procedure> is called by an SQL-agent, let PD; be the <parameter
declaration> of the i-th parameter and let DT; and PN; be the <data type>
and the <parameter name> specified in PD;, respectively. Let PI; be the i-th
parameter in the procedure call.

B) The General Rules of Subclause 12.4, "Calls to a <procedure>", in ISO/1EC
9075:1992, are evaluated for input parameters.

3) The General Rules of S are evaluated.

4) The General Rules of Subclause 12.4, "Calls to a <procedure>", in ISO/IEC
9075:1992, are evaluated for output parameters.
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iii)) Otherwise:
1) If no SQL-session is current for the SQL-agent, then
Case:

A) If the SQL-agent has not executed an <SQL connection statement> and there
is no default SQL-session associated with the SQL-agent, then the following
<connect statement> 1s ettectively executed:

CONNECT TO DEFAULT

B) If the SQL-agent has not executed an <SQL connection statementx and there
is a default SQL-session associated with the SQL-agent, then the following <set
connection statement> is effectively executed:

SET CONNECTION DEFAULT

C) Otherwise, an exception condition is raised: connection exception — connedtion
does not exist.

D) Subsequent calls to a <procedure> or invocations of <direct SQL statemenit>s
by the SQL-agent are associated with the 8QL-session until the SQL-agent
terminates the SQL-session or makes it)dermant.

2) If an SQL-transaction is active for the SQL-agent, then S is associated with that
SQL-transaction.

3) If no SQL-transaction is active for the SQL-agent and S is a transaction-initigting
SQL-statement, then

A) An SQL-transaction®is-effectively initiated and associated with this call and with
subsequent calls ofiany <procedure> or invocations of <direct SQL statem¢nt>s
by that SQL-agent until the SQL-agent terminates that SQL-transaction.

B) Case:

I) Ifa<set transaction statement> has been executed since the termination
of the last SQL-transaction in the SQL-session, then the access mode,|con-
straint mode, and isolation level of the SQL-transaction are set as spefified
by the <set transaction statement>.

II) Otherwise, the access mode of that SQL-transaction is read-write, the|con-
straint mode for all constraints in that SQL-transaction is immediate,|and
the isolation level of that SQL-transaction is SERIALIZABLE.

C) The SQL-transaction is associated with the SQL-session.

D) The <module> that contains S is associated with the SQL-transaction.
4) The <module> that contains S is associated with the SQL-agent.

5) If S contains an <SQL schema statement> and the access mode of the current SQL-
transaction is read-only, then an exception condition is raised: invalid transaction
state.

6) The diagnostics area is emptied.
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7)

)

The values of all input parameters to the <procedure> are established as follows:

A) When a <procedure> is called by an SQL-agent, let PD; be the <parameter
declaration> of the i-th parameter and let DT; and PN; be the <data type>
and the <parameter name> specified in PD;, respectively. Let PI; be the i-th
parameter in the procedure call.

B) The General Rules of Subclause 12.4, "Calls to a <procedure>", in ISO/IEC

8)
9)

10)

11)

b) |[Otherwise:

D

i) If an SQL-transaction is active for the SQL-agent, then S is associated with that SQL-
transaction.

ii) If no SQL-transaction is active for the SQL-agent and S is a transaction-initiating
SQL-statement, then

9075:1992, are evaluated for input parameters.

The General Rules of S are evaluated.

If the non-dynamic or dynamic execution of an <SQL data statement> or{the ex-
ecution of an <SQL dynamic data statement>, <dynamic select statement>, or
<dynamic single row select statement> occurs within the same SQL-transaction as
the non-dynamic or dynamic execution of an SQL-schema statemeht)and this is not
allowed by the SQL-implementation, then an exception condition®s raised: invalid
transaction state.

The General Rules of Subclause 12.4, "Calls to a <procédure>", in ISO/IEC
9075:1992, are evaluated for output parameters.

If S is a <select statement: single row> or a <fetch Statement> and a completion
condition no data is raised or an exception condition is raised, then the value of each

PI; for which PN; is referenced in a <target specification> in S is implementation-
dependent.

An SQL-transaction' is effectively initiated as follows.

Case:

A) If a €set transaction statement> has been executed since the termination of
the Jast SQL-transaction in the SQL-session, then the access mode, constraint
mode, and isolation level of the SQL-transaction are set as specified by the <set
transaction statement>.

B) Otherwise, the access mode of that SQL-transaction is read-write, the constraint
mode for all constraints in that SQL-transaction is immediate, and the isolation

2)

Tevel of that SQItransaction 1S SERIALIZABEE:

The SQL-transaction is associated with the SQL-session.

iii) If S is an <SQL schema statement> and the access mode of the current SQL-transaction
is read-only, then an exception condition is raised: invalid transaction state.

iv) If S is not an <SQL diagnostic statement>, then the diagnostics area is emptied.
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4) [lInsert this GR | Case:
a) If S is immediately contained in a <procedure>, then

Case:

LA

i) If S executed successfuily, then

1) If Lhere IS5 IIOIre Ludu OIIC bhdbua par aulcbcl, Lu.t:ll bl.lC Uu.u:u 1u wuu,u va‘xucn are
assigned to these status parameters is implementation-dependent.

2) Either a completion condition is raised: successful completion, or a completion c¢ndi-
tion is raised: warning, or a completion condition is raised: no data, ag/determi

by the General Rules in this and other Subclauses of ISO/IEC 907511992.

(=]
4]
2

ii) If S did not execute successfully, then:

1) The status parameter(s) is (are) set to the value(s) specifiedfor the condition in

clause Clause 22, "Status codes”, in ISO/IEC 9075:1992,_If there is more than
one status parameter, then the order in which values.are assigned to these status
parameters is implementation-dependent.

2) If S is not an <SQL control statement> or if S is a <compound statement> that
specifies ATOMIC, then all changes made.to‘SQL-data or schemas by the execution

of S are canceled.

b) Otherwise, the General Rules for S are evaltated.

i) If the non-dynamic or dynamic execution of an <SQL data statement> or the execution
of an <SQL dynamic data statement>, <dynamic select statement>, or <dynamic single
row select statement> occurs within the same SQL-transaction as the non-dynamic|or
dynamic execution of an SQE-schema statement and this is not allowed by the SQIL
implementation, then an‘éxception condition is raised: invalid transaction state.

ii) Case:

1) If S executed-successfully, then either a completion condition is raised: successful
completion, or a completion condition is raised: warning, or a completion condifion
is raised? no data, as determined by the General Rules in this and other Subclauses
of this' International Standard.

2) Otherwise:

A) If S is not an <SQL control statement> or if S is a <compound statement>
that specifies ATOMIC, then all changes made to SQL-data or schemas by the
execution of S are canceled.

B) The same exception condition is re-raised as determined by the General Rules in
this and other Subclauses of this International Standard.

5) [ Insert this GR | Case:

a) If S is not an <SQL diagnostics statement>, then diagnostics information resulting from
the execution of S is placed into the diagnostics area as specified in Clause 18, "Diagnostics
management", of ISO/TEC 9075:1992.
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b) If S is an <SQL diagnostics statement>, then the diagnostics area is not updated.
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11.5 Data type correspondences

Function

Specify the data type correspondences for SQL data types and host language types.

NOTE 33 — These tables are referenced in Subclause 10.18, “<SQL-invoked routine>”, for the definitions of
exterrat-routies:

Tables
Inh the following tables, let P be <precision>, S be <scale>, L be <length>, T be <time- fractional
seconds precision>, and @ be <interval qualifier>
Table 3—Data type correspondences for Ada
SQL Data Type Ada Data Type
SQLSTATE SQL_STANDARD.SQLSTATE_TYPE
SQLCODE SQL_STANDARD.SQLCODE(TYPE
CHARACTER (L) SQL_STANDARD.CHARwith PLENGTH of L
CHARACTER VARYING (L) None
BIT (L) SQL_STANDARD.BIT, with PLENGTH of L
BIT VARYING (L) None
SMALLINT SQL_STANDARD.SMALLINT
INTEGER SQL_STANDARD.INT
DECIMAL(P,S) Nonge
NUMERIC(P,S) None
REAL SQL_STANDARD.REAL
DOUBLE PRECISION SQL_STANDARD.DOUBLE_PRECISION
FLOAT(P) None
DATE None
TIME(T) None
TIMESTAMP(T) None
INTERVAIY®) Norne
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Table 4—Data type correspondences for C
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host la

2The l¢}
the qug

hguage.

SQL Data Type C Data Type

SQLSTATE char, with length 6
SQLCODE pointer to long
CHARACTER (L) char, with length (L+1)*k!
CHARACTER VARYING (L) char, with length (L+1)*k?
BIT (L char, with length X?

BIT VARYING (L) None

SMALLINT pointer to short
INTEGER pointer to long
DECINIAL(P,S) None

NUMHRICP,S) Norne

REAL pointer to float

DOUBILE PRECISION pointer to double
FLOAT(P) None

DATE None

TIME(T) None

TIME$TAMP(T) None

INTERVAL(Q) None

1k is the length in units of C char of the largest character\in the character set associated with the SQL data type.

ngth X of the character data type corresponding-with SQL data type BIT(L) is the smallest integer not less than
tient of the division L/B, where B is the implementation-defined number of bits contained in character of the
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Table 5—Data type correspondences for COBOL

SQL Data Type COBOL Data Type

SQLSTATE PICTURE X(5)

SQLCODE PICTURE S9(PC) USAGE COMPUTATIONAL, where PC is
implementation-defined between 4 and 18, inclusive

CHARACTERTE) Fiphamumeric; with fength £

CHARACTER VARYING (L) None

BIT (L) alphanumeric, with length X*

BIT VARYING (L) None

PMALLINT PICTURE S9(SPI) USAGE BINARY, where SPI is'implementatjon-
defined

NTEGER PICTURE S9(PI) USAGE BINARY, whéré PI is implementation-
defined

DECIMAL(P,S) None

NUMERIC(P,S) USAGE DISPLAY SIGN LEADING SEPARATE, with PICTURE
as specified?

REAL None

DOUBLE PRECISION None

FLOAT(P) None

DATE None

TIME(T) None

TTMESTAMP(T) None

INTERVAL(Q) None

' The length of a character type corresponding with SQL BIT(L) is one more than the smallest integer not less than he

uotient of the division L/B, where.B'is the implementation-defined number of bits contained in one character of the

host language.

PCase:

h) If S=P, then a PICTURE with an ’S’ followed by a 'V’ followed by P ’9’s.

b) If P>S>0, then a PICTURE with an 'S’ followed by P-S ’9’s followed by a 'V’ followed by S '9’s.

c) If S=0, then a PIGTURE with an ’S’ followed by P ’9’s optionally followed by a 'V’.
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Table 6—Data type correspondences for Fortran
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SQL Data Type Fortran Data Type
SQLSTATE CHARACTER, with length 5
SQLCODE INTEGER

CHARACTER (L) CHARACTER, with length L
CHARACTER VARYING (L) None

BIT (L) CHARACTER, with length X*
BIT VARYING (L) None

SMALLINT None

INTEGER INTEGER

DEC[MAL(P,S) None

NUMERIC(P,S) None

REAL REAL

DOUBLE PRECISION DOUBLE PRECISION
FLOAT(P) None

DATE None

TIME(T) None

TIMESTAMP(T) None

INTERVAL(Q) None

1The[length X of the character data type correspondingwith SQL data type BIT(L) is the smallest integer not less than
the quotient of the division L/B, where B is the implementation-defined number of bits contained in character of the
host Janguage.
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Table 7—Data type correspondences for MUMPS

SQL Data Type MUMPS Data Type

SQLSTATE character, with maximum length at least 5
SQLCODE None

CHARACTER (L) None

CHARACTER VARYING (L) character with maximum length L
BIT (L) None

BIT VARYING (L) None

SMALLINT None

INTEGER character

DECIMAL(P,S) character

NUMERIC(P,S) character

REAL character

DOUBLE PRECISION None

FLOAT(P) None

DATE None

TIME(T) None

TIMESTAMP(T) None

INTERVAL(Q) None
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Table 8—Data type correspondences for Pascal

©ISO/IEC

SQL Data Type Pascal Data Type

SQLSTATE PACKED ARRAY([1..5] OF CHAR
SQLCODE INTEGER

CHARACTER(1) CHAR

CHARACTER (L), L>1 PACKED ARRAY[1..L] OF CHAR
CHARACTER VARYING (L) None

BIT (L), 1< L < B! CHAR

BIT (L), B' < L PACKED ARRAY[LB'] OF CHAR
BIT VARYING (L) None

SMALLINT None

INTEGER INTEGER

DEJIMAL(P,S) None

NUMERIC(P,S) None

REI REAL

DOUBLE PRECISION None

FLOAT(P) None

DATE None

TIME(T) None

TIMESTAMP(T) None

INTERVAL(Q) None

1The|length LB of the character data type cofresponding with SQL data type BIT(L) is the smallest integer not less
than|the quotient of the division L/B, where Bis the implementation-defined number of bits contained in a character of
the Host language.
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Table 9—Data type correspondences for PL/|

SQL Data Type PL/ Data Type
SQLSTATE CHARACTER(5)
SQLCODE FIXED BINARY(PP), where PP is an implementation-defined

precision at least 15.

CHARACTERE
CHARACTER VARYING (L)
BIT (L)

BIT VARYING (L)
SMALLINT
INTEGER
DECIMAL(P,S)
NUMERIC(P,S)

REAL

DOUBLE PRECISION
FLOAT(P)

DATE

TIME(T)
TIMESTAMP(T)
INTERVAL(Q)

CHARACTERGE)
CHARACTER VARYING(L)
BIT(L)

BIT VARYING (L)

FIXED BINARY(SPI), where SPI is implementation-defined
FIXED BINARY(PI), where PI is implementation-defined

FIXED DECIMAL(P,S)
None

None

None

FLOAT BINARY (P)
None

None

None

None
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12 Data manipulation

2.1 <declare cursor>

=y

'unction

w)

efine a cursor.

KHormat

Np additional Format items.

14 »)

yntax Rules
1 If the <declare cursor> is simply contained-in the <module contents> of a <rhod-

ule>, then the <cursor name> shall be different from the'<cursor name> contained in any [other
<declare cursor> simply contained in the <module contents> of the same <module>.

NOTE 34 — See the Syntax Rules of Subclause 11.1, “<module>".

Access Rules

No additional Access Rules.

(reneral Rules

No additional General Rules.
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12.2 <

12.2

open statement>

<open statement>

Function

Open a cursor.

Format

No additional Format items.

Synt

1) [Rbplace SR1) | Let CN be the <cursor name> in the <open statement>. CN shall’be contained
within the scope of one or more <cursor name>s that are equivalent to CN. Ifithere is more

us)

th
cu

Access Rules

N

General Rules

ax Rules

w

hn one such <cursor name>, then the one with the innermost scope is spéeified. Let CR be th
rsor specified by CN.

additional Access Rules.

1) [ Heplace GR3)a)i) | Each <datetime value function> generally contained in S is replaced by the

value resulting from evaluation of that <datetimeé value function> and each <value specification
gepnerally contained in S that is CURRENT_PATH is replaced by the value resulting from

ev
in

\%4

hluation of CURRENT_PATH, with all such evaluations effectively done at the same instant
time.
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12.3 <fetch statement>

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

Format

No additional Format items.

$yntax Rules
) Let CN be the <cursor name> in the <fetch statement>. CNshall be contained
within the scope of one or more <cursor name>s that are equivalent to.CN. If there is mgre
than one such <cursor name>, then the one with the innermost scope.is specified. Let CR |be the
cursor specified by CN. Let T be the table defined by the <cursor specification> of CR.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.
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12.4 <close statement>
12.4 <close statement>

Function
Close a cursor.

Format

No addlitional Format items.

Syntax Rules

1) [Rgplace SR1) | Let CN be the <cursor name> in the <close statement>. CN shallbe contained
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 th
cursor specified by CN.

Accelss Rules

Nd additional Access Rules.

Geneéral Rules

Ng additional General Rules.

©
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12.5 <select statement: single row>
12.5 <select statement: single row>

Function

Np additional Format items.

wn

yntax Rules

—

Replace SR2) | For each <value expression> and corresponding <target specification> as VALUE
and TARGET, respectively,

Case:
a) If TARGET is an <embedded variable name> or a <parameter specification>, then the

Syntax Rules of Subclause 9.1, "Retrieval assignment”, of ISO/IEC 9075:1992, shall b
satisfied.

W

b) If TARGET is an <SQL variable name> or the <SQL parameter name> of a parameter of
an SQL-invoked routine, then the Syntax Rules of Subclause 9.2, "Store assignment", |of
ISO/IEC 9075:1992, shall be satisfied.

2 The <table expression> shalbnot generally contain a <routine invocation> whose
subject routines include an SQL-invoked\routine that possibly modifies SQL-data.

3) [Insert this SR ] A <select statement: (single row> is possibly non-deterministic if it contains
<routine invocation> whose subject routines include an SQL-invoked routine that is possibly
non-deterministic.

o~Y

lccess Rules

No additional Aceess Rules.

(feneral Rules

—

For each SV and corresponding TV as VALUE and TARGET, respectively,

Case;

a)" If TARGET is an <embedded varlable name> or a <pardmeter spec1ﬁcat10n> then the¢
i ' £ 9.1,

"Retrleval a551gnment" of ISO/IEC 9075: 1992

b) If TARGET is an <SQL variable name> or the <SQL parameter name> of a parameter of
an SQL-invoked routine, then the value of VALUE is assigned to TARGET according to the
General Rules of Subclause 9.2, "Store assignment", of ISO/IEC 9075:1992.

Data manipulation 133


https://standardsiso.com/api/?name=6c00bce4cf22de97264918f36c27f4e2

ISO/L

EC 9075-4:1996 (E)

12.6 <delete statement: positioned>

©ISO/MMEC

12.6 <delete statement: positioned>

Function

Delete a row of a table.

Format

No adfiitional Format items.

bonlace SR1) |
1) [Heplace SR1) ] Let CN be the <curs

c
211 ained within the scope of one or
T

b

ax Rules

e)
(¥

»

the cursor specified by CN.

Access Rules

N

Gen

N

b additional Access Rules.

eral Rules

o additional General Rules.

more <cursor name>s that are equivalent to CN. If there
e than one such <cursor name>, then the one with the innermost scopés specified. Let CR

name> in the <delete statement: positioned>. CN shall b:f
is
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12.7 <delete statement: searched>

Function
Delete rows of a table.

Format

No additional Format items.

Syntax Rules

) The <search condition> shall not generally contain a <routing invocation> whose
subject routines include an SQL-invoked routine that possibly modifies.SQL-data.

Access Rules

No additional Access Rules.

[zeneral Rules

No additional General Rules.
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Function

Jpdate a row of a table.

©ISO/IEC

No addfitional Format items.

Syntax Rules

1) [Rdplace SR1) | Let CN be the <cursor name> in the <update statement: positiened>. CN s
conjtained within the scope of one or more <cursor name>s that are equivalént’to CN. If there is
mdre than one such <cursor name>, then the one with the innermost scope-is specified. Let CR

be[the cursor specified by CN.

Access Rules

Nd additional Access Rules.

Gendral Rules

Nd additional General Rules.

. ) 11 1
naii pg
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12.9 <update statement: searched>

Function
Update rows of a table.
Format

No additional Format items.

e,

Syntax Rules

D The <search condition> shall not generally contain a <routine invocation> whose
subject routines include an SQL-invoked routine that possibly modifies\SQL-data.

Access Rules

No additional Access Rules.

(zeneral Rules

No additional General Rules.
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12.10 <temporary table declaration>

Function

[ Replace 1st paragraph | Declare a declared local temporary table that will be effectively materialized
the first time that any <procedure> in the <module> that contains, without an intervening <SQL-
server module definition>, the <temporary table declaration> is executed or <module routine> in
the <§QL-server module definition> that contains the <temporary table declaration> is executed:
The sdope of the declared local temporary table is all the <procedure>s of that <module> or <médul
routing>s of that <SQL-server module definition> executed within the same SQL-session.

37

Format

No additional Format items.

Syntax Rules
1) [Replace SR1) ] Let T be the <local table name> of <qualified local table name>.
Cdse:

a)| If <temporary table declaration> is contained in a <miedule> without an intervening <SQL-
server module definition>, then T shall not be equivalent to the <local table name> of any

other <temporary table declaration> contained without an intervening <SQL-server module
definition> within the <module>.

b)| Otherwise, T shall not be equivalent to the“<local table name> of any other <temporary
table declaration> contained within the.<SQL-server module definition>.

Accdss Rules

No additional Access Rules.

General Rules

1) [Heplace GR1) | Case:

a)| If <temporary table declaration> is contained in a <module> without an intervening <SQL-
server module definition>, then let U be the implementation-dependent <schema name> thgt
is effectively derived from the implementation-dependent SQL-session identifier associated
withthe SQL-session and an implementation-dependent name associated with the <module
that{contains the <temporary table declaration>.

v

b)—Otherwise; tettbethetmplementationr=deperndernt<schenma mame>that s effectivety
derived from 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>.

2) [ Replace GR2) | Case:

a) If <temporary table declaration> is contained in a <module> without an intervening <SQL-
server module definition>, then the definition of T' within a <module> is effectively equiv-
alent to the definition of a persistent base table U.T. Within the module, any reference
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b)

12.10 <temporary table declaration>

to MODULE.T that is not contained in an <SQL schema statement> is equivalent to a
reference to U.T.

Otherwise, the definition of T within an <SQL-server module definition> is effectively
equivalent to the definition of a persistent base table U.T. Within the SQL-server module,
any reference to MODULE.T is equivalent to a reference to U.T.
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1o LOonNntrol statements

13.1 <call statement>

Function
Invoke an SQL-invoked routine.

Format

call statement> ::=
CALL <routine invocation>

Syntax Rules

) Let RI be the <routine invocation> immediately contained in the <call statement>.

>

) Let SR be the set of subject routines specified by, applying the Syntax Rules of Subclause

“<routine invocation>”", to RI.

B) Every SQL-invoked routine in SR shall be an*SQL-invoked procedure.

Access Rules

None.

[General Rules

routines, respectively.

Control statements

9.1,

[) A subject routine in,SRis effectively invoked according to the General Rules of Subclaus¢ 9.1,
“<routine invocation>”, with RI and SR as the <routine invocation> and the set of subjeft
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13.2

<return statement>

Function

Return a value from an SQL function.

Format

<retu

<retu

Syntlax Rules

1) <ygeturn statement> shall be contained in an <SQL routine body> that’is the <routine body> of

t

RDT be the <returns data type> of the <returns clause> of F.

2) T

3) Legt VE be the <value expression> of the <return value> immediately contained in <return

st

4) The data type of VE shall be assignable toyan item of the data type RDT, according to the
Syntax Rules of Subclause 9.2, "Store assignment"”, in ISO/IEC 9075:1992, with RDT and VE ag
TARGET and VALUE, respectively.

Acced

N

Geng

1) L

3) L

e

Fnn statement> ::=
RETURN <return value>

Fn value> ::=
<value expression>
| <null specification>

-+

e <routine specification> of an <SQL-invoked routine> F that is’an SQL-invoked function. Le

e <return value> <null specification> is equivalent to the'<value expression>:

CAST (NULL AS RDT)

htement>.

ss Rules

bne.

bral Rules

bt RV be thevalue of VE.

t RT be‘an‘item of data type RDT.

>

t Rz be a <routine invocation> whose subject routine identifies F. The returned value of th
ecution of the <SQL routine body> of F is the value resulting from the assignment of RV to

with RT and RV as TARGET and VALUE, respectlvely

4) The execution of the <SQL routine body> of F is terminated immediately.
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13.3 <compound statement>

Function
Specify a statement that groups other statements together.

Format

qcompound statement> ::=

[ <beginning label> <colon> ]

BEGIN [ [ NOT ] ATOMIC ]

[ <local declaration list> ]

[ <local cursor declaration list> ]
[ <local handler declaration list> ]
[ <SQL statement list> ]

END [ <ending label> ]

dbeginning label> ::= <statement label>

dending label> ::= <statement label>

dstatement label> ::= <identifier>

q4local declaration list> ::= <terminated local de¢laration>...
dterminated local declaration> ::= <local declaration> <semicolon>

4local declaration> ::=
<SQL variable declaration>
| <condition declaration>

4local cursor declaration list> 5=
<terminated local curser\declaration>...

d4terminated local cursor_declaration> ::=
<cursor declaration> <semicolon>

4local handler declaxation list> ::=
<terminated_.}local handler declaration>...

4terminated 1l6¢éal handler declaration> ::=
<handler declaration> <semicolon>

4SQL statement list> ::= <terminated SQL statement>...

4terminated SQL statement> ::=
<SQL procedure statement> <semicolon>

Syntax Rules

1) Let CS be the <compound statement>.

2) If CS is contained in another <compound statement> and CS does not specify a <beginning

label>, then an implementation-dependent <beginning label> is implicit.

Control statements
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13.3 <compound statement>

3)

6)

7)

8)

9)

10)

14)

15)

16)

17)

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

The scope of the <beginning label> is CS excluding every <SQL schema statement> contained in
CS. <beginning label> shall not be equivalent to any other <beginning label>s contained in CS
excluding every <SQL schema statement> contained in CS.

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

If[CS specifies ATOMIC, then the <SQL statement list> shall not generally contain either a
<commit statement> or a <rollback statement>.

Ldt VN be an <SQL variable name> contained in a <local declaration list>. The de¢ldred local
ndme of the variable identified by VN is VN.

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

Ldt CN be the <cursor name> immediately contained in a <declare cGrsor> DC contained in a
<lpcal cursor declaration list>. The declared local name of the cursor‘declared by DC is CN.

Np two variables declared in a <local declaration list> shall have equivalent declared local
ngmes.

Np two <condition declaration>s contained in a <local deelaration list> shall have equivalent
ddclared local names.

Nb two cursors declared in a <local cursor declaration list> shall have equivalent declared local
names.

The scope of an <SQL variable name> ofian <SQL variable declaration> simply contained in
a [<local declaration> simply contained‘in CS is the <local cursor declaration list> of CS, the
<Jocal handler declaration list> of €S éxcluding every <SQL schema statement> contained in
tHe <local handler declaration list>-0f CS, and the <SQL statement list> of CS excluding every
<PQL schema statement> contained in the <SQL statement list> of CS.

The scope of the <conditién)name> in a <condition declaration> simply contained in a <local
d¢claration> simply contained in CS is the <local handler declaration list> of CS excluding
eyery <SQL schema.statement> contained in the <local handler declaration list> of CS and the
<PQL statementlist> of CS excluding every <SQL schema statement> contained in the <SQL
stiatement list>)of/CS.

B

The scope‘il)the <cursor name> in a <declare cursor> simply contained in a <cursor declara-
tipn> simply contained in CS is the <local handler declaration list> of CS excluding every <SQIL
s¢hema‘statement> contained in the <local handler declaration list> of CS and the <SQL state

mendlist> of CS excluding every <SQL schema statement> contained in the <SQL statement
list> of CS.

The scope of a <handler declaration> simply contained in a <local handler declaration list> sim-
ply contained in CS is the <SQL statement list> of CS excluding every <SQL schema statement>
contained in the <SQL statement list> of CS.

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

None.

General Rules

dependent order.

ranging from 1 to N:

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

are evaluated with S; as the executing statement.

than successful completion, then:

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

RESIGNAL

of CS is terminated immediately.

following SQL:-statement is effectively executed:

CLOSE-CR

destroyed.

following statement is effectively executed:

CLOSE CR

4) For every open cursor CR that is declared in the <local cursor declaration list> of CS, the

_IfCS ifies ATOMIC. 1 . . . e duri 1 . FCS.
2) The variables, cursors, and handlers specified in the <local declaration list>, <local cursor dec-
laration list>, and the <local handler declaration list> of CS are created in an implementgtion-
3) Let N be the number of <SQL procedure statement>s contained in the <SQL ‘statement list>
that is immediately contained in CS without an intervening <SQL control/statement>. For i

b) The General Rules of Subclause 12.5, <SQL procedure statement>, in ISO/IEC 9075:1992,

¢) If the execution of S; terminates with exception conditions or completion conditions otther

Rule

ii) If there are unhandled exception conditions or completion conditions other than siuccess-
ful completion at the completion of the execution of a handler (if any), then the execution

1) For every open cursor CR that is declared in the <local declaration list> of CS|, the

2) The'SQL variables, cursors, and handlers specified in the <local declaration list>,
théxlocal cursor declaration list>, and the <local handler declaration list> of €S are

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

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

6) The <condition name> of every <condition declaration> contained in <local declaration list>

ceases to be considered to be defined.

Control statements
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13.4 <handler declaration>

Function

Associate a handler with exception or completion conditions to be handled in a compound state-
ment.

For

<handler declaration> ::=

<hand]

<hand]

<cond

<cond

Synt|

1)
2)

3)

4)

5)

6)

Ld

A

de|

Sp

If
th

N
Li
th

1at

DECLARE <handler type> HANDLER
FOR <condition value list>
<handler action>

er type> ::=
CONTINUE

| EXIT

| uNDO

er action> ::=
<SQL procedure statement>

ltion value list> ::=
<condition value> [ { <comma> <condition valuex\}... ]

Ltion value> ::=
<sglstate value>

| <condition name>

| SQLEXCEPTION

| SQLWARNING

| NOT FOUND

ax Rules
t HD be the <handler declaration>.

<condition name> CN-spécified in a <condition value> of a <handler declaration> shall be
fined by some <condition declaration> with a scope that contains HD. Let C be the condition
bcified by the indermost such <condition declaration>.

a <condition‘value> specifies SQLEXCEPTION, SQLWARNING, or NOT FOUND, then nei-
br <sqlstatevalue> nor <condition value> shall be specified.

othér-<handler declaration> with the same scope as HD shall contain in its <condition valu

w

=}

>-a'<condition value> that represents the same condition as a <condition value> contained i

stondition value lists of HD

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

SQLEXCEPTION corresponds to SQLSTATE values with a class value other than “00”, “01”, and
“02” in Subclause 22.1, "SQLSTATE", in ISO/IEC 9075:1992. NOT FOUND and SQLWARNING
correspond to SQLSTATE values with class values of “02” and “01”, respectively, in Subclause
22.1, "SQLSTATE", in ISO/IEC 9075:1992.
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tion>

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

8)

is a specific <handler declaration>.

If there is a general <handler declaration> and a specific <handler declaration> for the same
<condition value> in the same scope, then only the specific <handler declaration> is associated

with that <condition value>.

10

11

12)

1

N
~

(oY
~

Access Rules

(ieneral Rules

Let HA be the <handler action>.

HA is associated with every <condition name> specified in the <condition value listx'of HIp and

with every SQLSTATE value specified in every <sqlstate value> specified in the <eondition
list> of HD.

value

If HA is associated with a <condition name> and that <condition name> was defined for &n

SQLSTATE value, then HA is also associated with that SQLSTATE valae,

If HA is associated with SQLEXCEPTION, then it is associated with‘each SQLSTATE value

having a class value other than “00”, “01”, or “02”. If HA is associated with NOT FOUND
SQLWARNING, then it is associated with each SQLSTATE value that has a class value of
or “01”, respectively.

None.

When the handler H associated with the conditions specified by HD is created, it is the m
appropriate handler for any condition-CN raised during execution of any SQL-statements

or
“02,’

ost
that

are in the scope of HD that has antSQLSTATE value or condition name that is the same s an
SQLSTATE value or conditiomiame associated with this handler, until H is destroyed. CN has

a more appropriate handler-if during the existence of H, another handler AH is created w

ith

a scope containing CN, and if AH is associated with an SQLSTATE value or condition name

that is the same as thé_ SQLSTATE value or condition name of CN. AH replaces H as the
appropriate handler for CN until AH is destroyed. When AH is destroyed, H is reinstated
most appropriate handler for CN.

most
as the

Let CS be the’2compound statement> simply containing HD. Let CC be the <compound state-

ment> froth which H was activated.

When\H 'is activated,

Casge:

) £ HD cpaniﬁou ("ﬂN’FTNTTF‘, then:

1) 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:

RESIGNAL

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

returned to the SQL-statement following the one that raised the condition in CC.

Control statements
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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:

RESIGNAL

Otherwise, HA completes with completion condition successful completion and control 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 by
the execution of any such statements are canceled.

i1) 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:

RESIGNAL

Otherwise, HA completes with completion condition successful completion and control is
returned to the end of CS.
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13.5 <condition declaration>

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

Format

dcondition declaration> ::=
DECLARE <condition name> CONDITION
[ FOR <sglstate value> ]

$yntax Rules

1) Let CD be the <condition declaration>.

2) No other <condition declaration> with the same scope as CD shall contain the same <sqlgtate
value> as CD.

Access Rules

|

None.

General Rules

1) <condition name> is considered to be défined for the SQLSTATE value specified by <sqlstate
value>.
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)

13.6 <SQL variabie decliaration>

Function
Declare one or more variables.

Format

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

<SQL VYariable name list> ::=
<SQL variable name> [ { <comma> <SQL variable name> }... ]

Ngne.

Geneéral Rules

1) en the variable associated with the <SQL\variable declaration> is created, its default value
DY is derived according to the General Rules of Subclause 10.3, “<default clause>”. Let SV be
the variable defined by the <SQL variable declaration>. The value of SV is set to DV by the

effective invocation of the following-SQL-statement:

SET SV = DV
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13.7 <assignment statement>

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

Format

<assignment statement> ::=
SET <assignment target> <equals operator> <assignment source>

<assignment target> ::=
<target specification>

dassignment source> ::=
<value expression>
| <null specification>

b o

pyntax Rules

1) If the <assignment target> simply contains an <embedded variable name> or a <parametfer
specification>, then <assignment source> shall not simiply contain an <embedded variable
name> or a <parameter specification>.

b
~"

If the <assignment target> simply contains an~<SQL variable name> or the <SQL paramge-
ter name> of an SQL parameter of an SQL-invoked routine and the <assignment source>[is a
<value expression>, then the Syntax Rules of Subclause 9.2, "Store assignment”, in ISO/IEC

9075:1992 are applied to <assignment target> and <assignment source> as TARGET and
VALUE, respectively.

Lo
~

If the <assignment target> simply contains an <embedded variable name> or a <paramefer
specification> and the <assighment source> is a <value expression>, then the Syntax Rules
of Subclause 9.1, "Retrieval assignment", in ISO/IEC 9075:1992 are applied to <assignmgnt
target> and <assignment source> as TARGET and VALUE, respectively.

Access Rules

None.

General -Rules

) If'zassignment target> simply contains the <SQL variable name> of an SQL variable T or the
<SQL parameter name> of an SQL parameter T of an SQL 1nvoked routine, then the valpie of

ass1gnment" in ISO/IEC 9075 1992 w1th <as51gnment source> and T as VALUE and TARGET
respectively.

2) If <assignment target> simply contains the <embedded variable name> of a host variable T
or the <parameter specification> of a 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 9075:1992, with <assignment source> and T as VALUE and TARGET, respectively.
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13.8 <case statement>

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

Format

<case |statement> ::=
<simple case statement>
| <searched case statement>

<simple case statement> ::=

CASE <simple case operand 1>
<simple case statement when clause>...
[ <case statement else clause> ]

END CASE

<searthed case statement> ::=

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

END CASE

<simple case statement when clause> ::=
WHEN <simple case operand 2>
THEN <SQIL statement list>

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

<case| statement else clause> ::=
ELSE <SQL statement list>

<simple case operand 1> ::= <%alue expression>
<simplle case operand 2> _::=/<value expression>
Syntlax Rules

1) If|a <case statement> specifies a <simple case statement>, then let SCOI be the <simple case
opgerand 1>

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

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

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

SCO01 = sco2
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13.8 <case statement>

Access Rules

None.

General Rules

)

Case:

Do

a)

b)

c)

Let N be the number of <SQL procedure statement>s simply‘contained in SL without an
vening <SQL control statement>. For i ranging from 1 to V!

a)

b)

c)

If the <search condition> of some <searched case statement when clause> in a <case’§
ment> is true, then let SL be the <SQL statement list> of the first (leftmost) <searchd
statement when clause> whose <search condition> is true.

If the <case statement> simply contains a <case statement else clausex;then let SL b
<SQL statement list> of that <case statement else clause>.

Otherwise, an exception condition is raised: case not found for caSe statement, and th
execution of the <case statement> is terminated immediately.

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

The General Rules of Subclause 12.5, <SQL procedure statement>, in ISO/IEC 9075:1
are evaluated with S; as the executing statement.

If the execution of S; terminates with an unhandled exception condition, then the exe
of the <case statement> is terminates‘with that condition.

Control statements

tate-
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e the
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inter-
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<if statement>

Function

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

Format

<if stptement> ::=

<if stlatement then clause> ::=

<if statement elseif clause> ::=

<if stlatement else clause> ::=

Synt

1) If
to

reqursively:

is

IF <search condition>
<if statement then clause>
[ <if statement elseif clause>... ]
[ <if statement else clause> ]

END IF

THEN <SQL statement list>

ELSEIF <search condition> THEN <SQL statement list>

ELSE <SQL statement list>

hx Rules

ne or more <if statement elseif clause>s are specified, then the <if statement> is equivalent
an <if statement> that does not contain ELSEIF by performing the following transformation

IF <search condition>
<if statement then clause>
<if statement elseif clause 1>
[ <if statement elseif, ¢lause> . . . ]
[ <if statement else «clause> ]
END IF

bquivalent to

IF <search <£oridition>
<if statemént then clause>
ELSE
IE\<search condition 1>
THEN <statement list 1>
[ <if statement elseif clause>... ]
[ <if statement else clause> ]

END T

END IF

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) Case:

a) I the <search condition> immediately contained in the <if statement> evaluates 1o irge ,
then let SL be the <SQL statement list> immediately contained in the <if statement-then
clause>.

b) Otherwise, if an <if statement else clause> is specified, then let SL be the <SQL state
list> immediately contained in the <if statement else clause>.
NOTE 35 — “Otherwise” means that the <search condition> immediately cénfained in the <if
statement> evaluates to false or to unknown .

| ]
~—

Let N be the number of <SQL procedure statement>s simply contained in SL without an Inter-

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

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

b) The General Rules of Subclause 12.5 <SQL procedure’ statement>, in ISO/IEC 9075:1992,
are evaluated with S; as the executing statement:

¢) If the execution of S; terminates with an unhandled exception condition, then the exeqution
of the <case statement> is terminated and'the condition remains active.
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13.10 <leave statement>

Function

Continue execution by leaving labeled statement.

Format

<leavel statement> ::=
LEAVE <statement label>

Syntax Rules

1) <sfatement label> shall be the <beginning label> of some <SQL procedure statement> S that
corltains <leave statement> L without an intervening <SQL-schema statemeént>.

Access Rules

None.
Gendral Rules

1) Fof every <compound statement> CS that is contained/in S and that contains the <leave state-
mgnt>:

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

CLOSE CR

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

2) THe execution of S is terminated.
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13.11 <loop statement>

Function
Repeat the execution of a statement.

Format

A

loop statement> ::=
[ <beginning label> <colon> ]
LOOP
<SQL statement list>
END LOOP [ <ending label> ]

14 »)

jyntax Rules

1) If <ending label> is specified, then a <beginning label> shall be‘specified that is equivaler]
<ending label>.

2 Let LS be the <loop statement>. The scope of the <beginning label> is LS excluding ever

other <beginning label> contained in LS excluding évery <SQL schema statement> contai
LS.

Access Rules

None.

(reneral Rules

1) Let SSL be the <SQL statement list> and let CCS be the <compound statement>
BEGIN NOT ATOMIC $SI END

the General Rules of'\Subclause 12.5, <SQL procedure statement>, of ISO/IEC 9075:1992,
evaluated repeatedly with CCS as the executing statement.

cause execution of LS to be terminated; see Subclause 3.3.4.1, "Exceptions", in ISO/IEC 9075:1992

declaration>”, in this part of ISO/IEC 9075.

It to

y

<SQL schema statement> contained in LS. <beginning’label> shall not be equivalent to gny

hed in

are

NOTE 36 — The\occurrence of an exception condition or the execution of a <leave statement> may also

and

Subclause<13:10, “<leave statement>”, in this part of ISO/IEC 9075, respectively. Some actions taklen by
a condition handler might also cause execution of LS to be terminated; see Subclause 13.4, “<handler

Control statements

157


https://standardsiso.com/api/?name=6c00bce4cf22de97264918f36c27f4e2

ISO/IEC 9075-4:1996 (E) ©ISO/NTEC
13.12 <while statement>

13.12 <while statement>

Function

While

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

Format

<whil

Synt

1 If
<€

2) Ld
<
ot
in

Accq
N

Geng

2) C

a)

b)

1) Tl[e <search condition> is evaluated.

P statement> ::=
[ <beginning label> <colon> ]
WHILE <search condition> DO
<SQL statement list>
END WHILE [ <ending label> ]

ax Rules

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

t WS be the <while statement>. The scope of the <beginning’label> is WS excluding every
PQL schema statement> contained in WS. <beginning label»/shall not be equivalent to any

her <beginning label> contained in WS excluding every.<SQL schema statement> contained
WS.

ss Rules

pne.

bral Rules

se:

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

Let SSL be the<SQL statement list> and let CCS be the <compound statement>
BEGIN-NOT ATOMIC SSL END

If the <search condition> evaluates to true , then the General Rules of Subclause 12.5,
<SQL procedure statement>, of ISO/IEC 9075:1992, are evaluated with CCS as the executing
statement and the execution of WS is repeated.

NOTE 37— The occurrence of an exception condition oF the eXecution of a <leave statements
may also cause execution of WS to be terminated; see Subclause 3.3.4.1, "Exceptions", in ISO/IEC
9075:1992, and Subclause 13.10, “<leave statement>”, in this part of ISO/IEC 9075, respectively.
Some actions taken by a condition handler might also cause execution of LS to be terminated; see
Subclause 13.4, “<handler declaration>”, in this part of ISO/IEC 9075.
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13.13 <repeat statement>

Function
Repeat the execution of a statement.

Format

<fepeat statement> ::=
[ <beginning label> <colon> ]
REPEAT

<SQL statement list>

UNTIL <search condition>
END REPEAT [ <ending label> ]

e o)

yntax Rules

1) If <ending label> is specified, then a <beginning label> shall be\specified that is equivalen
<ending label>.

2 Let RS be the <repeat statement>. The scope of the <beginning label> is RS excluding ey
<SQL schema statement> contained in RS. <beginning label> shall not be equivalent to 3
other <beginning label> contained in RS excluding évery <SQL schema statement> contai

RS.

Access Rules

None.

(reneral Rules

1 Let SSL be the <SQL statement list> and let CCS be the <compound statement>
BEGIN NOT ATOMI@ SSL END

the General Rules of ‘Subclause 12.5, <SQL procedure staterhent>, of ISO/IEC 9075:1992,
evaluated with CCS as the executing statement and then <search condition> is evaluated.

cause execution of RS to be terminated; see Subclause 3.3.4.1, "Exceptions", in ISO/IEC 9075:1992

deelaration>”, in this part of ISO/IEC 9075.

rO
~

t to

are

NOTE 38 —The occurrence of an exception condition or the execution of a <leave statement> maly also

and

Subclause™13.10, “<leave statement>”, in this part of ISO/IEC 9075, respectively. Some actions talen by
a condition handler might also cause execution of LS to be terminated; see Subclause 13.4, “<hangller

otherwise, execution of RS is terminated.

Control statements

If the <search condition> evaluates to false or unknown , then the execution of RS is repeated;
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13.14

13.1

<for statement>

4 <for statement>

Function

Execute a statement for each row of a table.

Format

<for

<for

Syntax Rules
1) Ldt FCS be the <cursor specification> of the <for statement> ES.

2) Iflending label> is specified, then a <beginning label> shall be specified that is equivalent to
<¢gnding label>.

3) If|<cursor name> is specified, then let CN be that <cursor name>. Otherwise, let CN be an
inlplementation-dependent <cursor name> that’is different from any other <cursor name> in
the outermost containing <module> or <SQI=invoked routine>.

4) Ldt QE be the <query expression> of FCS. Each column of the table specified by QE shall havd

5) L¢t BL, FLVN, and SLL le the <beginning label>, <for loop variable name>, and <SQL state-
ment list> of FS, respectively.

a)| If BL is not specified, then let BL be an implementation-dependent <statement label> that

b) Let AT.END be an implementation-dependent <SQL variable name> that is different from

a
QE.Let V1,V2, ..., VN be those <eolumn name>s. Let DT1, DT2, ..., DTN be the data typ¢q
of|the respective columns.

statement> ::=
[ <beginning label> <colon> ]
FOR <for loop variable name> AS
[ <cursor name> [ INSENSITIVE ] CURSOR FOR ]
<cursor specification>
DO <SQL statement list>
END FOR [ <ending label> ]

loop variable name> ::= <identifier>

Lcolumn name> that is different from every other <column name> in the table specified by

[7]

is different from any other <statement label> contained in the outermost containing <SQL
control statément>.

any\other <SQL variable name> or any <SQL parameter name> contained in the outermost
containing <SQL-server module>, <SQL-invoked routine>, or <compound statement>.

¢) Let NOT_FOUND be an implementation-dependent <condition name> that is different from

any other <condition name> contained in the outermost containing <SQL-invoked routine>
or <compound statement>.

d) Let CS be INSENSITIVE 1f INSENSITIVE was specified; otherwise, let CS be the empty

160
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The <for statement> is equivalent to:

BL: BEGIN

FLVN: BEGIN

DECLARE CN CS CURSOR FOR FCS;

DECLARE
DECLARE

vl DTI1;
V2 DT2;

ISO/TEC 9075-4:1996 (E)
13.14 <for statement>

BEGIN

omm
ool Al

OPEN CN;

SLL;
BEGIN

FETCH

END;
END WHILE;
CLOSE CN;

END;
END FLVN;
END BL

specifies FLVN.

Access Rules

None.

General Rules

None

AT_END CHARACTER(1) DEFAULT
NOT_FOUND CONDITION FOR SQLSTATE

FETCH CN INTO VI,
WHILE AT_END <>

Livy

INII.

DECLARE CONTINUE HANDLER FOR NOT_FOUND

AM TN = I .
_END = i

vz2, ...,
'Y’ DO

CN INTO V1, V2,

*02000";

$) SLL shall not contain without an intervening <SQL-invoked routine> a <leave statement} that

T) SLL shall not contain without an intervening <SQL-invoked routine> a <fetch statementy, an
<open statement>, or a <close statement> that specifies CN.
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14.1 <commit statement>

Kunction
ﬂ?rminate the current SQL-transaction with commit.

ormat

No additional Format items.

b o)

byntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

(reneral Rules

1) [Insert this GR | If an atomic execution ‘context is active, then an exception condition is rais¢d:
tnvalid transaction termination:
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14.2 <rollback statement>

Function

Terminate the current SQL-transaction with rollback.

Format

No additional Format items.

Syntax Rules

No¢ additional Syntax Rules.

Acceass Rules

Np additional Access Rules.

General Rules

1) [Tpsert this GR | If an atomic execution context is active, thén an exception condition is raised:
inpalid transaction termination.
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15 Session management

tatement>

unction

et the default SQL-path used to determine the subject routine of <routine invocation>s wit
Inqualified <routine name>s contained in <preparable statement>s that are prepared in the ¢
QL-session by an <execute immediate statement> or a <prepare statement>and in <direct
tatement>s that are invoked directly. The default SQL-path remains the ¢urrent default SQ]
f the SQL-session until another default SQL-path is successfully set.

format

Q _IIn N o N

Jpd.

4set path statement> ::=
SET <SQL-path attribute>

4SQL-path attribute> ::=

PATH <value specification>

Syntax Rules

1) The <data type> of the <value specification> shall be an SQL character data type.

Access Rules

None.

(eneral Rules

character string' that is the value of

TRIM{(*BOTH ' ' FROM S )

a) If\V does not conform to the Format and Syntax Rules of a <schema name list>, ther
exception condition is raised: invalid schema name list specification.

b) Let SNS be the set of <schema name>s identified by V. If any <schema name> SN cor

h
urrent
SQL
-path

[) Let S be the charatter string that is the value of the <value specification> and let V be the

tained

in SNS does not identify a schema contained in the default catalog of the current S
session, then an exception condition is raised: invalid schema name list specification.

¢) The default SQL-path of the current SQL-session is set to V.

L

NOTE 39 — A <set path statement> that is executed between a <prepare statement> and an <execute

statement> has no effect on the prepared statement.

Session management
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16.1 Description of SQL item descriptor areas

.|

"unction

10)]

I »)

jyntax Rules

No additional Syntax Rules.

pecify the identifiers, data types, and codes used in SQL item descriptor areas.

Table 10—Data types of <key word>s used in SQL item descriptor areas

<key word>

Data Type

All alternatives from ISO/IEC
9075:1992

PARAMETER_MODE

PARAMETER_ORDINAL_
POSITION

PARAMETER_SPECIFIC_
CATALOG

PARAMETER_SPECIFIC_
SCHEMA

PARAMETER_SPECIFIC_
NAME

exact numeric with scale 0

exact numerie with scale 0

character string with character set SQL_TEXT and length not lgss
tham 128 characters

character string with character set SQL_TEXT and length not lgss
than 128 characters

character string with character set SQL_TEXT and length not lgss
than 128 characters

Access Rules

No additional Access Rules.

(zeneral Rules

)T insert this GR | Table 11, “Codes used for input/output SQL parameter modes in Dynamic §QL”,

specifies the codes used for the PARAMETER_MODE item descriptor field when describing a

<call statement>.

Table 11—Codes used for input/output SQL parameter modes in Dynamic SQL

Parameter mode

Code

PARAMETER_MODE_IN

1
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Table 11—Codes used for input/output SQL parameter modes in Dynamic SQL (Cont.)

Parameter mode Code
PARAMETER_MODE_INOUT 2
PARAMETER_MODE_OUT 4
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16.2 <prepare statement>

Function
Prepare a statement for execution.

Format

No additional Format items.

o a)

pyntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.
General Rules

D If <value specification> in <set cdtalog statement>, <set schema statement>,
<set names statement>, <set session authorization identifier statement>, or <set path stgte-
ment> is E1, then the data type of EI is assumed to be CHARACTER VARYING(L), where L is
the implementation-defined maximum value of <length> for CHARACTER VARYING.
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16.3 <using clause>

Function

Describe the input/output variables for an <SQL dynamic statement>.

Format

No add|

Synt;

Acce

Gene

1)

No

Ng

st
a)

b)

Case:

i tional Format items.

hx Rules

additional Syntax Rules.

ks Rules

additional Access Rules.

ral Rules

ort this GR | When a <describe input statement> is execiited and the prepared statement is
call statement>, a descriptor for the <dynamic patameter specification>s for the prepared
tement is stored in the specified SQL descriptorareas as follows:

Let SR be the set of subject routines for thé’<routine invocation> of the <call statement>.

i) If SR contains a single SQL=invoked routine R, then:

1) Let D, be the x-th &dynamic parameter specification> simply contained in an SQL
argument A, of the'<call statement>.

2) Let P, be they-th parameter of R.

NOTE 409 A P whose <parameter mode> is IN can be a <value expression> that containg
zero, one,jor more <dynamic parameter specification>s. Thus:

« < Every D, maps to one and only one P,.

— Several D, instances can map to the same P,.

— There can be P, instances that have no D, instances that map to them.

3) The PARAMETER_MODE value in the descriptor for each D is set to the value
from Table 11, “Codes used for input/output SQL parameter modes in Dynamic
SQL”, that indicates the <SQL parameter mode> of P,,.

4) The PARAMETER_ORDINAL_POSITION value in the descriptor for each D; is set
to the ordinal position of P,.

5) The PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, and

PARAMETER_SPECIFIC_NAME values in the descriptor for each D, are set to the
values that identify the catalog, schema, and specific name of R.
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ii) Otherwise, the values of PARAMETER_MODE, PARAMETER_ORDINAL_POSITION,
PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, and
PARAMETER_SPECIFIC_NAME in the descriptor for each <dynamic parameter spec-
ification> simply contained in the <call statement> are set to implementation-defined
values.

2) [Insert this GR | When a <using clause> is used as the <parameter using clause> in an <execute

statement> whose prepared statement PS is a <call statement>_the <using clause> describes
the input <dynamic parameter specification> values for the <call statement>.

Let D be the number of <dynamic parameter specification>s in PS whose PARAMETER_MODE
would be set to PARAMETER_MODE_IN or PARAMETER_MODE_INOUT by a <describe [input
statement> on PS.
NOTE 41 — See the General Rules of Subclause 17.8, "<describe statement>", in ISO/IEC 9075:19p2.

a) If <using arguments> is specified and the number of <argument>s isnot D, then an ¢gx-
ception condition is raised: dynamic SQL error — using clause doés not match dynamic
parameter specifications.

b) If <using descriptor> is specified, then:

i) If the value of COUNT is greater than the numberof <occurrences> specified when the
<descriptor name> was allocated or is less thafzero, then an exception condition raised:
dynamic SQL error — invalid descriptor count.

ii) If the value of COUNT is not D, then an’exception condition is raised: dynamic SRL
error — using clause does not match dynamic parameter specifications.

iii) If the first D item descriptor aréas are not valid as specified in Subclause 17.1,
"Description of SQL item desgcriptor areas", in ISO/IEC 9075:1992, then an excep
tion condition is raised: dynainic SQL error — using clause does not match dynamic
parameter specifications.

iv) If the value of INDICATOR is not negative, and the value of DATA is not a valid yalue
of the data type indicated by TYPE, then an exception condition is raised: dynamif SQL
error — using-¢lause does not match dynamic parameter specifications.

¢) Let TDT be the effective data type of the i-th input <dynamic parameter specificationf>,
defined to bethe type represented by the values of TYPE, LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTERL
SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARACTER_SET_NAME that would
be.set-by a <describe input statement> to reflect the descriptor of the i-th input dynamic
parameter of PS.

NOTE 42 — See the General Rules of Subclause 17.8, "<describe statement>", in ISO/IEC 907p:1992.

d) Case:

i) If <using descriptor> is specified, then let SDT be the effective data type of the i-th in-
put <dynamic parameter specification> as represented by the values of TYPE, LENGTH,
PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_
PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and
CHARACTER_SET_NAME in the i-th item descriptor area. If the INDICATOR value of
the i-th item descriptor area is not negative, then let SV be the value represented by the
value of DATA with data type SDT. Otherwise, let SV be the null value.
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16.3 <using clause>

ii) If <using arguments> is specified, then let SDT and SV be the data type and value,
respectively, of the i-th <argument>.

e) If the <cast specification>

f)| If the <cast specification>

g

h

3) [Ifsert this GR | When a <using clause> is used as the <result using clause> of an <execute state;
m

<

Lét D be the number of <dynamic parameter\specification>s in PS whose PARAMETER_MOD}
would be set to PARAMETER_MODE_INOUT or PARAMETER_MODE_OUT by a <describe
injput statement> on PS.

NDPTE 43 — See the General Rules of-Stuibclause 17.8, "<describe statement>", in ISO/IEC 9075:1992.

a

CAST ( SVAS TDT )

violates the Syntax Rules of Subclause 6.10, "<cast specification>", in ISO/IEC 9075:1992,
thermr anm exception comdition s Taised—dyrarmic SQEerror—restricted dututype uttribute
violation.

CAST (SV AS TDT )

violates the General Rules of Subclause 6.10, "<cast specification>", in ISOAEC 9075:1992,
then an exception condition is raised in accordance with the General Rules of Subclause
6.10, "<cast specification>", in ISO/IEC 9075:1992.

)| The <cast specification>
CAST ( SVAS TDT )

is effectively performed and is the value of the i-th input dynamic parameter.

)| The values of NAME and UNNAMED are ignored.

ent> whose prepared statement PS is a <call statement>, the <using clause> describes the
tlarget specifications>s for the output <dynamic:parameter specification>s for PS.

5]

If <using arguments> is specified and the number of <argument>s is not D, then an ex-
ception condition is raiged: dynamic SQL error — using clause does not match target
specifications.

If <using descripter> is specified, then:

i) If the value of COUNT is greater than the number of <occurrences> specified when thg
<descriptor name> was allocated or less than zero, then an exception condition is raised:
dynamic SQL error — invalid descriptor count.

iiy \If COUNT is not equal to D, then an exception condition is raised: dynamic SQL error
— using clause does not match target specifications.

iii) If the first D item descriptor areas are not valid as specified in Subclause 17.1,
"Description of SQL item descriptor areas”, in ISO/IEC 9075:1992, then an exception

condition is raised: dynamic SQL error — using clause does not match target specifica-
tions.

4) When a <using clause> is used as the <result using clause> of an <execute
statement> whose prepared statement PS is a <call statement>, the result is a set of <tar-
get specification> values corresponding to the output <dynamic parameter specification>s in
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PS. If <using descriptor> is specified, then the SQL descriptor area is set. The value of the i-th
<target specification> is represented in the i-th item descriptor area as follows:

a) Let SDT be the effective data type of the i-th output <dynamic parameter specification>,
defined to be the type represented by the values of TYPE, LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_PRECISION, DATETIME_INTERVAL_CODE, CHARACTER_
SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARACTER_SET NAME that would

parameter specification>. Let SV be the value of the <dynamic parameter specificatign>,
with data type SDT.

NOTE 44 — Note: See the General Rules of Subclause 17.8, "<describe statement>!, in ISO/[EC
9075:1992.

b) Let TDT be the effective data type of the i-th <target specification> as\represented bly
the values of TYPE, LENGTH, PRECISION, SCALE, DATETIME ANTERVAL_CODE
DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER |SET_
SCHEMA, and CHARACTER_SET _NAME, in the i-th item descriptor area.

¢) If the <cast specification>
CAST ( SV AS TDT )

violates the Syntax Rules of Subclause 6.10, "<cas?P specification>", in ISO/IEC 9075:1992,
then an exception condition is raised: dynamicSQL error — restricted data type attripute
violation.

d) If the <cast specification>
CAST ( SVAS TDT )

violates the General Rules of Subeclause 6.10, "<cast specification>", in ISO/IEC 9075:1992,
then an exception condition ig raised in accordance with the General Rules of Subclapise
6.10, "<cast specification>", i ISO/IEC 9075:1992.

e) The <cast specification>
CAST ( SV AS TDT))

is effectively performed, and is the value TV of the i-th <target specification>.
f) If TV is the.null value, then the value of INDICATOR is set to -1.
g) If TV/is'not the null value, then:

1), JThe value of INDICATOR is set to 0 and the value of DATA is set to TV.

1) Case:

a0 halasibantnl JIIADRDAOTMIORD XTADNXITIATY DI XTA DYV TATLY 4l RIVDILIDAL "\D
1) 11 1 111 lllulbabcb \un-u\,null_u.\ VAIVILING UL DI VAIVILING, ULICIL IVIL 1T UIVIN

LENGTH is set to the length in characters or bits, respectively, of TV, and
RETURNED_OCTET_LENGTH is set to the length in octets of TV.

2) If SDT is CHARACTER VARYING or BIT VARYING, then RETURNED_LENGTH is
set to the length in characters or bits, respectively, of SV, and RETURNED_OCTET_
LENGTH is set to the length in octets of SV.

NOTE 45 — All other values of the SQL descriptor area are unchanged.
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17 Diagnostics management

17.1 <get diagnostics statement>

ISO/IEC 9075-4:1996 (E)

ool

'unction

(on)

HFormat

<condition information item
11 All alternatives

|

| ROUTINE_CATALOG
| ROUTINE_SCHEMA
| ROUTINE_NAME

| SPECIFIC_NAME

| PARAMETER_NAME

$yntax Rules

et exception or completion condition information from the diagnostics area.

name> ::=
from ISO/IEC 9075:1992

CONDITION_IDENTIFIER

Table 12—<identifier>s for use with <get diagnostics statement>

<identifier>

Data Type

<statement information item name>s

All alternatives from ISO/IEC
9075:1992

<condition information item name>s

All alternatives from ISOJIEC
9075:1992

CONDITION_IDENTIFIER
ROUTINE_CATALOG
ROUTINE _SCHEMA
ROUTINE_NAME
SPECIFIC_NAME

character varying (L)
character varying (L)
character varying (L)
character varying (L)
character varying (L)

PARAMETER_NAME

character varying (L)

Access Rules

No additional Access Rules.

Diagnostics management
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General Rules

Table 13—SQL-statement character codes for use in the diagnostics area

©ISO/IEC

<drog routine statement>
<for qtatement>

<if sthtement>

<leave statement>

<loop| statement>

<repqat statement>
<resignal statement>
<return statement>
<schqma routine>

<set path statement>
<signlal statement>
<SQIL-server module definition>

<SQIl variable declaration>

<while statement>

SQL-statement Identifier

All alternatives from ISO/IEC 9075:1992

<assignment statement> ASSIGNMENT
<call ptatement> CALL
<case|statement> CASE
<compound statement> BEGIN END
<drop module statement> DROP MODULE

DROP ROUTINE
FOR

IF

LEAVE

LOOP

REPEAT
RESIGNAL
RETURN

CREATE ROUTINE
SET PATH
SIGNAL

CREATE MODULE
DECLARE VARIABLE
WHILE

1) MEdiﬁes GR3) ] Specification of <condition information item> retrieves information about the N-th
condition in the diagnostics area into the <simple target specification>.

a) | [ Insert before/ GR3)k) | If the value of RETURNED_SQLSTATE corresponds to external routine
invocation exception, external routine exception, SQL routine exception, or warning, then:

containing the routine.

i) The values of ROUTINE_CATALOG and ROUTINE_SCHEMA are the <catalog name>
and the <unqualified schema name>, respectively, of the <schema name> of the schema

ii) The values of ROUTINE _NAME and SPECIFIC_NAME are the <identifier> of the
<routine name> and the <identifier> of the <specific name>, respectively, of the routine.

iii) The value of PARAMETER_NAME is a zero-length string.

176 Persistent Stored Modules (SQL/PSM)


https://standardsiso.com/api/?name=6c00bce4cf22de97264918f36c27f4e2

QISO/IEC IS()IW(‘ 0 6 (E)

b) [ Insert before GR3)k) | If the value of RETURNED_SQLSTATE corresponds to data exception —

numeric value out of range, data exception — string data, right truncation, data exception —
interval field overflow, warning — string data, right truncation, or warning — implicit zero-

QLie, oo LTI, UL U

bit padding, and the condition was ralsed as a result of an assxgnment to an SQL parameter
during an SQL-invoked routine invocation, then:

i) The values of ROUTINE_CATALOG and ROUTINE_SCHEMA are the <catalog name>

and the <unqualified schema name>, respectively, oI the <schema name> oI the scnema

+a1 no th N1
containing the routine.

ii) The values of ROUTINE_NAME and SPECIFIC_NAME are the <identifier>' of the

<routine name> and the <identifier> of the <bpe(,1n(, name>, rebpecilvely, of the rojutine.

iii) If the SQL parameter for which the condition was raised specified an SQL parameter
name, then the value of PARAMETER_NAME is the SQL paranieter name of that SQL
rameter; otherwise, the value of PARAMETER_NAME is-a zero-length string.

c) If the value of RETURNED_SQLSTATE corresponds to external routine
invocation exception, external routine exception, or warning, then the value of MESSAGE_
TEXT is the message text item of the routine that raiséd the condition. Otherwise, thg value
of MESSAGE_TEXT is an implementation-defined tharacter string.

NOTE 46 — An implementation may set this to <spdce>s, to a zero-length string, or to a chafacter
string describing the condition indicated by RETURNED_SQLSTATE.

d) [ Insert before GR3)o) | If COMMAND_FUNCTION or DYNAMIC_FUNCTION identifies ja
<signal statement> or <resignal statement>, then the values of CONSTRAINT_CATALOG,
CONSTRAINT SCHEMA, CONSTRAINT _NAME, CATALOG_NAME, SCHEMA_NANME,
TABLE_NAME, COLUMN_NAME, CURSOR_NAME, are not set as specified in ISO/IEC
9075:1992, but instead are set(to a zero-length string.

e) [ Insert before GR3)o) | If thé value of the RETURNED_SQLSTATE corresponds to unhandled
user-defined exceptl,on then the value of CONDITION_IDENTIFIER is the <condition
name> of the user-déefined exception.
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17.2 <signal statement>

Function
Signal an exception condition.

Format

<signal statement> ::=
SIGNAL <signal value>

<signal value> ::=
<condition name>
| <sglstate value>

Syntax Rules
1) Cgse:
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 asso-
ciated <condition declaration> includes a condition whose <identifier> is CN. If there
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 the SQLSTATE value defined by <sqlstate value> and let CN be a
zero-length string.

Access Rules

None.

General Rules

1) LJt N be the value-of the statement information field NUMBER in the diagnostics area before
thle execution 6f-the <signal statement>. The existing exception information areas 1 through N
in| the diagnostics area are cleared. The value of the statement information field NUMBER in
thie diagnostics area is set to 1 and the MORE field is set to 'N’.

The statement information field COMMAND_FUNCTION is set to 'SIGNAL’ and the
DYNAMIC_FUNCTION field is set to a zero-length string. In the first exception information
area in the diagnostics area, the field CONDITION_IDENTIFIER is set to contain CN. If C has

an associated SQLSTATE value, then the exception information field RETURNED_SQLSTATE
is set to that value.

2) The following <resignal statement> is effectively executed without further Syntax Rule check-
ing:

RESIGNAL
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17.3 <resignal statement>
Function

Resignal an exception condition.

Format

dresignal statement> ::=
RESIGNAL [ <signal value> ]

b o)

fyntax Rules

1) Let RS be the <resignal statement>.

[N

Y If <gion
VAR S SN~ )

a) If <signal value> immediately contains <condition narhe>, then:
i) Let CN be the <condition name> contained in“ES.

iil) CN shall be contained within the scope of‘one or more <condition name>s whose asso-
ciated <condition declaration> includes-a’condition whose <identifier> is CN. If there
is more than one such <condition name>, then the one with the innermost scope fis
specified. Let C be that conditions

b) Otherwise, let C be the SQLSTATE value defined by <sqlstate value> and let CN be |a
zero-length string.

Access Rules

None.
(General Rules
) 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 corldition
is raised: resignal when handler not active.

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

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

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 condition area in the diagnostics
area. If the maximum number of condition areas for the diagnostics area is exceeded,
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ATTTAANTAND

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 C
has an associated SQI.STATE value, then the condition information field RETURNED

2) C4

a)

b)

Se:

1)
ii)

iii)

i)

ii)

iii)

If the first condition in the diagnostics area has a RETURNED_SQLSTATE valde; then:

Otherwise:

SQLSTATE is set to that value.

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

If no handler is activated and S identifies an SQLSTATE value‘associated with an ex-
ception condition, then this is an unhandled exception condition’ and the <SQL procedur
statement> that resulted in execution of this <resignal statement> is terminated with
this exception condition.

NOTE 47 — If S identifies an SQLSTATE value associdted”with a completion condition, then
this is an unhandled condition, and processing contindes without altering the flow of control.

1%

Let E be the value of the CONDITION _IDENTIFIER field of the first condition in the
diagnostics area.

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

If no handler is activated, then this is an unhandled exception condition and the <SQL
procedure statement> that résulted in execution of RS is terminated with the exception
condition: unhandled wSer-defined exception.
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18 Embedded SQL

145}

pecify an <embedded SQL host program>.

Format

dstatement or declaration> ::=

11 All alternatives from ISO/IEC 9075:1992
| <embedded authorization statement>
| <embedded path specification>

dembedded authorization statement> ::=
DECLARE <embedded authorization clause>

dembedded authorization clause> ::=
SCHEMA <schema name>
| AUTHORIZATION <embedded authorizatiop, identifier>
[ FOR STATIC { ONLY | AND DYNAMIC'} ]
| SCHEMA <schema name> AUTHORIZATION <embedded authorization identifier>
[ FOR STATIC { ONLY | AND DYNAMIC } ]

dembedded authorization identifier>(:= <module authorization identifier>

4embedded path specification> 4=
<path specification>

Syntax Rules

) If ah_<embedded authorization statement> appears in an <embedded SQL host
program>, then.it shall be contained in the first <embedded SQL statement> of that <embedded
SQL host program>.

) An <embedded SQL host program> shall not contain more than one <embedded
pathispecification>.

B)_“[\Replace SR14)d) | Case:

1) If H contains an <embedded authorization statement> EAS, then let EAC be the <embedded

authorization clause> contained in EAS; M contains a <module authorization clause> that
specifies EAC.

ii) Otherwise, let SN be an implementation-defined <schema name>; M contains a <module
authorization clause> that specifies “scHEMA sSN”.
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4) [ Insert before SR 14)e) | Case:

i) If H contains an <embedded path specification> EPS, then M contains the <module path
specification> EPS.

ii) Otherwise, M contains an implementation-defined <module path specification>.

Access Rules

Np additional Access Rules.

General Rules

Np additional Access Rules.
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19 Information Schema and Definition Schema

19.1 Information Schema

19.1.1 SCHEMATA view

Function
Identify the schemata that are owned by a given user.

Definition

CREATE VIEW SCHEMATA
AS SELECT
CATALOG_NAME, SCHEMA_NAME, SCHEMA_OWNER,
DEFAULT_CHARACTER_SET_CATALOG, DEFAULT_CHARACTER_SET_SCHEMA,
DEFAULT_CHARACTER_SET_NAME, SQL_PATH
FROM DEFINITION_SCHEMA.SCHEMATA
WHERE SCHEMA_OWNER = CURRENT_USER
AND CATALOG_NAME

= ( SELECT CATALOG_NAME FROM INFORMATION_SCHEMA_CATALOG_NAME )
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19.1.2 DOMAINS view

Function

Identify the domains defined in this catalog that are accessible to a given user.

Definition

CREATE |VIEW DOMAINS
AS SELECT DISTINCT
DOMAIN CATALOG, DOMAIN_SCHEMA, DOMAIN NAME,
DATA_TYPE, CHARACTER_MAXIMUM LENGTH, CHARACTER_OCTET_LENGTH,
COLLATION_CATALOG, COLLATION_SCHEMA,COLLATION_NAME,
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
NUMERIC_PRECISION, NUMERIC_PRECISION_RADIX, NUMERIC_SCALE,
DATETIME PRECISION, INTERVAL_TYPE, INTERVAL_PRECISION, DOMAIN_{DEFAULT
FROM DEFINITION_SCHEMA.DOMAINS
JOIN
DEFINTITION_SCHEMA.DATA_TYPE_DESCRIPTOR AS D
LEFT JOIN
DEFINITION_SCHEMA.COLLATIONS AS S
USING ( COLLATION_CATALOG, COLLATION_SCHEMA, ZOLEATION_NAME )

ON
( ( DOMAIN_CATALOG, DOMAIN_SCHEMA, DOMAINNAME, '’ ,0 )
= ( OBJECT_CATALOG, OBJECT_SCHEMA,
OBJECT NAME, COLUMN_NAME , ORDINAL)POSITION ) )
WHERE

( ( DOMAIN_CATALOG, DOMAIN_SCHEMA,NBOMAIN_NAME, ‘DOMAIN’ )
IN
( SELECT OBJECT_CATALOG, OBJECT SCHEMA, OBJECT_NAME, OBJECT_TYPE
FROM DEFINITION_SCHEMA.USAGE_PRIVILEGES
WHERE GRANTEE IN ( ‘PUBLIC’, CURRENT_USER ) )
OR
( DOMAIN_CATALOG, DOMAINUSCHEMA, DOMAIN_NAME ) IN
( SELECT DOMAIN_CATAROG, DOMAIN_SCHEMA, DOMAIN_NAME
FROM COLUMNS, ™)
AND DOMAIN_CATALOG
= ( SELECT CATALOG.-NAME FROM INFORMATION_SCHEMA_ CATALOG_NAME )
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19.1.3 COLUMNS view

Function

Identify the columns of tables defined in this catalog that are accessible to a given user.

Definition

JREATE VIEW COLUMNS
AS SELECT DISTINCT
TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME,
C.COLUMN_NAME, ORDINAL_POSITION,
CASE WHEN EXISTS ( SELECT *
FROM DEFINITION_SCHEMA.SCHEMATA AS S
WHERE ( TABLE_CATALOG, TABLE_SCHEMA )
= (S.CATALOG_NAME, S.SCHEMA_NAME )
AND SCHEMA_OWNER = USER )
THEN COLUMN_DEFAULT
ELSE NULL
END AS COLUMN_DEFAULT,
IS_NULLABLE,
COALESCE (D1.DATA_TYPE, D2.DATA_TYPE) AS DATA: TYPE,
COALESCE (D1.CHARACTER_MAXIMUM_ LENGTH, D2.CHARACTER_MAXIMUM_LENGTH)
AS CHARACTER_MAXIMUM_LENGTH,
COALESCE (D1.CHARACTER_OCTET_LENGTH, D2.CHARACTER_OCTET_LENGTH)
AS CHARACTER_OCTET_LENGTH.,;
COALESCE (D1.NUMERIC_PRECISION, D2.NUMERIC_PRECISION)
AS NUMERIC_PRECISION,
COALESCE (D1.NUMERIC_PRECISION_RADEIX, D2.NUMERIC_PRECISION_RADIX)
AS NUMERIC_PRECISION_RADIX,
COALESCE (D1.NUMERIC_SCALE, D2.NUMERIC_SCALE) AS NUMERIC_SCALE,
COALESCE (D1.DATETIME_PRECISION, D2.DATETIME_PRECISION) AS DATETIME_PRECISION,
COALESCE (D1.INTERVAL_TYPE, -D3.INTERVAL_TYPE) AS INTERVAL_TYPE,
COALESCE (D1.INTERVAL_PRECISION, D3.INTERVAL_PRECISION) AS INTERVAL_PRECISION,
COALESCE (C1.CHARACTERMNSET_CATALOG, C2.CHARACTER_SET_CATALOG)
AS CHARACTER_SET_CATALOG,
COALESCE (Cl.CHARACTER_SET_SCHEMA, C2.CHARACTER_SET_SCHEMA)
AS ‘CHARACTER_SET_SCHEMA,
COALESCE (C1.CHARACTER_SET_NAME, C2.CHARACTER_SET_NAME) AS CHARACTER_SET_|NAME,
COALESCE (D14 COLLATION_CATALOG, D2.COLLATION_CATALOG) AS COLLATION_CATALOG,
COALESCE (D1.COLLATION_SCHEMA, D2.COLLATION_SCHEMA) AS COLLATION_SCHEMA,
COALESCE(AD1.COLLATION_NAME, D2.COLLATION_NAME) AS COLLATION_NAME,
DOMAIN_EATALOG, DOMAIN_SCHEMA, DOMAIN_NAME
FROM DEFINITION_SCHEMA.COLUMNS AS C

LEFT JOIN
DEFINITION_SCHEMA.DATA _TYPE_DESCRIPTOR AS D1
LEFT JOIN
DEFINITION_SCHEMA.COLLATIONS AS Cl
ON

( ( C1.COLLATION_CATALOG, C1l.COLLATION_SCHEMA, C1l.COLLATION_NAME |)

A o

ON
( ( C.TABLE_CATALOG, C.TABLE_SCHEMA, C.TABLE_NAME, ’'COLUMN’,
C.COLUMN_NAME, 0 )
= ( D1.OBJECT_CATALOG, D1.OBJECT_SCHEMA, D1.OBJECT_NAME,
D1.0OBJECT_TYPE, D1.COLUMN_NAME, D1.ORDINAL_POSITION ) )
LEFT JOIN
DEFINITION_SCHEMA.DATA_TYPE_DESCRIPTOR AS D2
LEFT JOIN
DEFINITION_SCHEMA.COLLATIONS AS C2
ON

( ( C2.COLLATION_CATALOG, C2.COLLATION_SCHEMA, C2.COLLATION_NAME )
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( D2.COLLATION_CATALOG, D2.COLLATION_SCHEMA, D2.COLLATION_NAME ) )

( ( C.DOMAIN_CATALOG, C.DOMAIN_SCHEMA, C.DOMAIN_NAME, ‘DOMAIN’,
Il, 0)
= ( D2.0OBJECT_CATALOG, D2.0OBJECT_SCHEMA, D2.0OBJECT_NAME,
D2 .0BJECT_TYPE, D2.COLUMN_NAME, D2.ORDINAL_POSITION ) )
WHERE ( C.TABLE_CATALOG, C.TABLE_SCHEMA, C.TABLE_NAME, C.COLUMN_NAME )

( SELECT TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME, COLUMN_NAME
FTROM DEFINITION_SCHEMA.COLUMN_PRIVILEGES
WHERE GRANTEE IN ( ’‘PUBLIC’, CURRENT_USER ) )
AND C.TABLE_CATALOG

= ( SELECT CATALOG_NAME FROM INFORMATION_SCHEMA_ CATALOG_NAME )
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19.1.4 MODULES view

Function

Identify the SQL-server modules in this catalog that are accessible to a given user.

Definition

JREATE VIEW MODULES AS
SELECT

MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,

DEFAULT_CHARACTER_SET_CATALOG, DEFAULT_CHARACTER_SET_SCHEMA,

DEFAULT_CHARACTER_SET_NAME,

DEFAULT_SCHEMA_CATALOG, DEFAULT_SCHEMA,

CASE WHEN ( MODULE_CATALOG, MODULE_SCHEMA, CURRENT_USER )

IN ( SELECT CATALOG_NAME, SCHEMA_NAME, SCHEMA_OWNER
FROM DEFINITION_SCHEMA.SCHEMATA )
THEN MODULE_DEFINITION
ELSE NULL

END AS MODULE_DEFINITION,

SQL_PATH
FROM DEFINITION_SCHEMA.MODULES
WHERE ( MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME )

IN ( SELECT MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME
FROM DEFINITION_SCHEMA.MODULE_BRIVILEGES
WHERE GRANTEE IN ( ‘PUBLIC’, \CURRENT_USER )
)
AND MODULE_CATALOG
= ( SELECT CATALOG_NAME FROM INFORMATION_SCHEMA_CATALOG_NAME )
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19.1.5 ROUTINES view

Function
Identify the SQL-invoked routines in this catalog that are accessible to a given user.

Definition

CREATH VIEW ROUTINES AS
SELECT
SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME,
ROUTINE_CATALOG, ROUTINE_SCHEMA, ROUTINE_NAME, ROUTINE_TYPE,
DATA_TYPE, CHARACTER_MAXIMUM_LENGTH, CHARACTER_OCTET_LENGTH,
COLLATION_CATALOG, COLLATION_SCHEMA, COLLATION_NAME,
NUMERIC_PRECISION, NUMERIC_PRECISION_RADIX, NUMERIC_SCALE,
DATETIME_PRECISION, INTERVAL_TYPE, INTERVAL_PRECISION,
LANGUAGE, IS_DETERMINISTIC, SQL_DATA_ACCESS, ROUTINE_BODY,
CASE WHEN ( SPECIFIC_CATALOG, SPECIFIC_SCHEMA, CURRENT_USER™)
IN ( SELECT CATALOG_NAME, SCHEMA_NAME, SCHEMA_OWNER
FROM DEFINITION_SCHEMA.SCHEMATA )
THEN ROUTINE_DEFINITION
ELSE NULL
END AS ROUTINE_DEFINITION,
EXTERNAL_NAME, PARAMETER_STYLE,
SQL_PATH, SCHEMA_LEVEL_ROUTINE
FROM DEFINITION_SCHEMA.ROUTINES R
LEFT JOIN DEFINITION_SCHEMA.DATA_TYPE_DESCRIPTOR D

ON
( SPECIFIC_CATALOG, SPECIFIC_SCHEMA) SPECIFIC_NAME,
'FUNCTION_RESULT', ', 0 )
= ( OBJECT_CATALOG, OBJECT_SCHEMA,” OBJECT_NAME,
OBJECT_TYPE, COLUMN_NAME, .QRDINAL_POSITION )
WHERE
( ( ( MODULE_CATALOG, MODULE-'SCHEMA, MODULE_NAME) IS NULL
AND

( SPECIFIC_CATALOG, SPECIEIC_SCHEMA, SPECIFIC_NAME )
IN ( SELECT SPECIFIG.CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME
FROM DEFINITZION®SCHEMA.ROUTINE_PRIVILEGES
WHERE GRANTEE.IN ( ’'PUBLIC’, CURRENT_USER )

)
OR

( ( MODULE_‘eATALOG, MODULE_SCHEMA, MODULE_NAME) IS NOT NULL

AND

( MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME )

IN~(SELECT MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME

FROM DEFINITION_SCHEMA.MODULE_PRIVILEGES
WHERE GRANTEE IN ( ‘PUBLIC’, CURRENT_USER )

)
AND SPECIFIC_CATALOG
= ( SELECT CATALOG_NAME FROM INFORMATION_SCHEMA_CATALOG_NAME )
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19.1.6 PARAMETERS view

Function
Identify the SQL parameters of SQL-invoked routines defined in this catalog.
Definition

AREATE VIEW PARAMETERS AS
SELECT
Pl.SPECIFIC_CATALOG, P1.SPECIFIC_SCHEMA, Pl.SPECIFIC_NAME,
P1.ORDINAIL_POSITION, PARAMETER_MODE, PARAMETER_NAME,
DATA_TYPE, CHARACTER_MAXIMUM_LENGTH, CHARACTER_OCTET_LENGTH,
D1.COLLATION_ CATALOG, D1.COLLATION_SCHEMA, D1.COLLATION_NAME,
C1l.CHARACTER_SET_ CATALOG, C1.CHARACTER_SET_SCHEMA,
C1l.CHARACTER_SET_NAME,
NUMERIC_PRECISION, NUMERIC_PRECISION_RADIX, NUMERIC_SCALE;
DATETIME_PRECISION, INTERVAL_TYPE, INTERVAL_PRECISION
FROM DEFINITION_SCHEMA.PARAMETERS P1
LEFT JOIN
DEFINITION_SCHEMA.DATA_TYPE_DESCRIPTOR D1
LEFT JOIN DEFINITION_SCHEMA.COLLATIONS C1l
ON ( ( Cl.COLLATION_CATALOG, Cl.COLLATION{SCHEMA,
C1.COLLATION_NAME )
= ( D1.COLLATION_CATALOG, D1.COLLATION_SCHEMA,
D1.COLLATION_NAME ) )
ON
(SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME,
'PARAMETER’, ’‘, P1.ORDINAL_POSITION)
= (OBJECT_CATALOG, OBJECT_SCHEMA, OBJECT_NAME,
OBJECT_TYPE, COLUMN_NAMEN<B1.ORDINAL_POSITION)
INNER JOIN DEFINITION_SCHEMA.ROUTINES R1
ON ( ( Pl.SPECIFIC_CATALOG, Pl.SPECIFIC_SCHEMA, P1l.SPECIFIC_NAME )
= ( R1.SPECIFIC_CATALOG, R1.SPECIFIC_SCHEMA, R1l.SPECIFIC_NAME )

)

WHERE
( ( ( MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME) IS NULL
AND
( P1.SPECIFIC_(CATALOG, Pl.SPECIFIC_SCHEMA, Pl.SPECIFIC_NAME )

IN (

SELECT SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME
FROM DERINITION_SCHEMA.ROUTINE_PRIVILEGES
WHERE.GRANTEE IN ( ’‘PUBLIC’, CURRENT_USER )
)
)
OR
(0'( MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME) IS NOT NULL
AND
( MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME )
IN (
SELECT MODULE CATALOG MODUTE SCHEMA MODUT.F_NAME
FROM DEFINITION_SCHEMA.MODULE_PRIVILEGES
WHERE GRANTEE IN ( ‘PUBLIC’, CURRENT_USER )
)

)
) :
AND P1l.SPECIFIC_CATALOG

= ( SELECT CATALOG_NAME FROM INFORMATION_SCHEMA_CATALOG_NAME )
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19.1.7 MODULE_TABLE_USAGE view

Function

Identify the tables owned by a given user on which SQL-server modules defined in this catalog are
dependent.

Definition

CREATE| VIEW MODULE_TABLE_USAGE
AS
MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME
FROM DEFINITION_SCHEMA.MODULE_TABLE_USAGE
JOIN
DEFINITION_SCHEMA.SCHEMATA S
ON
( ( TABLE_CATALOG, TABLE_SCHEMA ) =
( S.CATALOG_NAME, S.SCHEMA NAME ) )
WHERE SCHEMA_OWNER = CURRENT_USER
AND MODULE_CATALOG = ( SELECT CATALOG_NAME
FROM INFORMATION_SCHEMA @EATALOG_NAME )
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19.1.8 MODULE_COLUMN_USAGE view

Function

Identify the columns owned by a given user on which SQL-server modules defined in this catalog
are dependent.

nﬁrﬁtinh

CH

EATE VIEW MODULE_COLUMN_USAGE
AS SELECT
ROUTINE_CATALOG, ROUTINE_SCHEMA, ROUTINE_NAME,
TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME, COLUMN_NAME
FROM DEFINITION_SCHEMA.MODULE_COLUMN_USAGE
JOIN DEFINITION_SCHEMA.SCHEMATA S
ON ( ( TABLE_CATALOG, TABLE_SCHEMA ) =
( S.CATALOG_NAME, S.SCHEMA_NAME ) )
WHERE SCHEMA_OWNER = CURRENT_USER
AND MODULE_CATALOG = ( SELECT CATALOG_NAME

FROM INFORMATION_SCHEMA_ ‘€ATALOG_NAME )
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19.1.9 MODULE_PRIVILEGES view

Function

Identify the privileges on SQL-server modules defined in this catalog that are available to or granted
by a given user.

Definition

CREATH VIEW MODULE_PRIVILEGES AS
SELECT
GRANTOR, GRANTEE, MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
PRIVILEGE_TYPE, IS_GRANTABLE
FROM DEFINITION_SCHEMA.MODULE_PRIVILEGES
WHERE ( GRANTEE IN ( ‘PUBLIC’, CURRENT_USER ) OR
GRANTEE = CURRENT_USER )
AND MODULE_CATALOG =
( SELECT CATALOG_NAME
FROM INFORMATION_SCHEMA_CATALOG_NAME )
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19.1.10 ROUTINE_PRIVILEGES view

Function
Identify the privileges on SQL-invoked routines defined in this catalog that are available to or
granted by a given user.

oefinition
s H1Oon

JREATE VIEW ROUTINE_PRIVILEGES AS
SELECT

ATMATY ATMTY AT TH
GRANTOR, GRANTEE, SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME

ROUTINE_CATALOG, ROUTINE_SCHEMA, ROUTINE_NAM

PRIVILEGE_TYPE, IS_GRANTABLE
FROM ( SELECT GRANTOR, GRANTEE, SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME,

A\ \ Sounc OGN LU, SN on conC Ll A0 _LALTALUS . 1eMA, oFRULE Y NANM

ROUTINE_CATALOG, ROUTINE_SCHEMA, ROUTINE..NAME,
PRIVILEGE_TYPE, IS_GRANTABLE
FROM DEFINITION_SCHEMA.ROUTINE_PRIVILEGES
WHERE ( GRANTEE IN ( ‘PUBLIC’, CURRENT_USER”) OR
GRANTEE = CURRENT_USER )
AND ROUTINE_CATALOG =
( SELECT CATALOG_NAME
FROM INFORMATION_SCHEMASCATALOG_NAME )
AS RP
JOIN DEFINITION_SCHEMA.ROUTINES
USING ( SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME )
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19.1.11 ROUTINE_TABLE_USAGE view

Function

Identify the tables owned by a given user on which SQL-invoked routines defined in this catalog are
dependent.

Definition

CREATE VIEW ROUTINE_TABLE_USAGE AS
SELECT

SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME,

ROUTINE_CATALOG, ROUTINE_SCHEMA, ROUTINE_NAME,

TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME
FROM DEFINITION_SCHEMA.ROUTINE_TABLE_USAGE
JOIN DEFINITION_SCHEMA.ROUTINES

USING ( SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME )
JOIN DEFINITION_SCHEMA.SCHEMATA S

ON ( ( TABLE_CATALOG, TABLE_SCHEMA ) =

( S.CATALOG_NAME, S.SCHEMA_NAME ) )

WHERE SCHEMA_OWNER = CURRENT_USER

AND SPECIFIC_CATALOG =

( SELECT CATALOG_NAME
FROM INFORMATION_SCHEMA_CATALOG_NAME )
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