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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are

members of ISO or IEC participate in the development of International Standards through technical
committees esfablished by i izati i i i
activity. ISO gnd IEC technical committees collaborate in fields of mutual interest. Other intern@
tional organizations, governmental and non-governmental, in liaison with ISO and IEC, also(take
part in the work.

In the field ofinformation technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC [l. Draft International Standards adopted by the joint technical comniittee are circu;
lated to national bodies for voting. Publication as an International Standard reguires approval by
at least 75% of the national bodies casting a vote.

International Standard ISO/IEC 9075-4, was prepared by Joint Technical Committee ISO/IEC JT(
1, Informationy technology, Subcommittee SC21, Open systems interconnéetion, data management,
and open distfibuted processing.

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

— Part 3: CIII-Level Interface (SQL/CLI)

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

Parts 1, 2, anfl 5 are currently published as ISO/EC 9075:1992.
Part 3 is currpntly published as ISO/IEC 907553:1995.
Annexes A, B| C, and D of this part of ISOAEC 9075 are for information only.

viii
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Introduction

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

1)

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

ISO/IEC 9075-4:1996(E)

2)

3)

4)
5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

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

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

Clause 4, “Concepts”, presents concepts used in the definition of'persistent store

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

eference in this

hventions used

1 modules.

Jefinition of

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

persistent stored modules.

Clause 7, “Query expressions”, defines the eléments of the language that produ
tables of data as used in persistent stored:modules.

Clause 8, “Data assignment rules and@outine determination”, defines the data 4
used in the definition of persistent, stored modules.

e rows and

ssignment rules

Clause 9, “Additional common- &lements”, defines additional common elements ysed in the

definition of persistent stored modules.

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

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

and manipula-

Clause 12,“Data manipulation”, defines data manipulation operations associated with persistent

stored modules.

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

modules.

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

15)

16)

17)

associated with persistent stored modules.

Clause 15, “Session management”, defines the SQL-session management statements associated

with persistent stored modules.

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,

modules.

Clause 19,

“Embedded SQL”, defines host language embeddings related to persistent stored

“Information Schema and Definition Schema”, defines the Information and Definition

Schema objects associated with persistent stored modules.

Clause 20,

Clause 21,

Annex A,
for which
the datab

that an 1mplementer shall provide in each case.

Annex B,
for which

the databgse is partly or wholly implementation-dependent.

Annex C,
Technical

Annex D,

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

In the text of

“Lexical elemgnts”, through Clause 21, “Conformance”, Subclauses begin a new page. Any resultin
blank space if not significant.

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

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

“Implementation-defined elements”, is an informative Annex. It lists those features
the body of this part of the standard states that the syntax or meamng or effect on

<

Implementation-dependent elements”, is an informative Annex. It lists those featury
the body of this part of the standard states that the syntax or meaning or effect on

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

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

this part of ISO/IEC 9075, Clauses begin a new odd<numbered page, and in Clause §

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

Part 4:

Persistgnt Stored Modules (SQL/PSM)

[k
i?

€
(=)

ne
i

This part|of International Standard ISO/IEC 9075 specifies the syntax and semantics of a daabase
language [for declaring and maintaining persistent database languageroutines either in SQL-perver
modules ¢r as standalone schema-level routines, and invoking them-from programs written in a

standard [programming language.

The database language for <procedure>s and <SQL-invoked foutine>s includes:
— The specification of statements to direct the flow of control.
— The dssignment of the result of expressions to variables and parameters.

— The gpecification of condition handlers that.allow SQL-invoked routines to deal with varipus
conditions that arise during their execution:

— The specification of statements to signal and resignal conditions.

— The 4bility to set an SQL-path:for controlling the determination of the subject routine to|be
invokied.

— The declaration of local-gursors.
— The declaration of loeal variables.

It also inkludes thedefinition of the Information Schema tables that contain schema information
pertaini;\E to SQI-server modules and SQL-invoked routines.

NOTE 1} TheJcontext for ISO/IEC 9075 is described by the Reference Model of Data Management (ISO/IEC

10032:199B).

Scope 1
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2 Normative references

ISO/IEC 9075-4:1996 (E)

The following standards contain provisions that, through reference in this text, constitute provisions
of this part of ISO/IEC 9075. At the time of publication, the editions indicated were valid. All
standards are subject to revision, and parties to agreements based on this part of ISO/IEC 9075

are
indi
Stan
]

]

ated below. Members of IEC and ISO maintain registers of currently valid Intern
dards.

SO/IEC 1539:1991, Information technology — Programming languages — FORTRA]
SO 1989:1985, Programming languages — COBOL.

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

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

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

NOTE 2 — ISO 8652:1987 has been superseded by amnew edition (ISO/IEC 8652:1995). How
his part of ISO/IEC 9075 was under developmenty.the previous edition was valid and this
SO/IEC 9075 is therefore based on that edition,which is listed below.

ISO 8652:1987, Programming languages>— Ada.
[SO/IEC 9075:1992, Information technology — Database languages — SQL.
[SO/TEC 9899:1990, Programmiwng languages — C.

[SO/IEC 10206:1991, Information technology — Programming languages — Extende

[SO/IEC 11756:1992,\Information technology — Programming languages — MUMPS|

bncouraged to mvestigate the possibility of applying the most recent editions or the tandards

ional

ever, when
bart of

{ Pascal.

Normative references

3
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3 Definitions, notations, and conventions

3.1

Definitions

ISO/IEC 9075-4:1996 (E)

[ Inse

9075

1992 and the following definitions apply.

a) e

t this paragraph | For the purposes of this part of ISO/IEC 9075, the definitions given-ih ISO/IEC

ternal routine: An SQL-invoked routine whose routine body is an externdl body reference

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

b) sjignature (of an SQL-invoked routine): The name of the SQL-invokéd routine, the position
d data types of each of its SQL parameters, and an indication of Whether it is an SQL-invoked

fi
c) S
d) S

3.2

nction or an SQL-invoked procedure.
QL routine: An SQL-invoked routine whose routine body is-written in SQL.

QL-invoked routine: A routine that is allowed to be dnvoked only from within SQJ

Notations

[ Inse]

[ Inse

BNF

(“Backus Normal Form” or “Backus®Naur Form”).

[ Inse

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

3.3

Conventions

[ Ins¢]

3.3.

3.3.]

I Usé of terms

X/ Exceptions

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

t

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

It this paragraph | ExXcept as otherwise specified in this part of ISO/IEC 9075, the conventions used
in thiis part of ISO/IE€ 9075 are identical to those described in part 1 of ISO/TEC 9075.

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

tion,

is used in General Rules and elsewhere to indicate that:

— The execution of a statement is unsuccessful.

— The application of General Rules, other than those of Subclause 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

S

tatement>”, 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.

3.3.1.2 Pyntactic containment

[ Insert this paragraph | If <A> contains a <table name> that identifies a view that is defined by a view
definitiony V, then <A> is said to generally contain the <query expression> contained in V. If cA>
contains al <routine invocation> RI, then <A> is said to generally contain the <routine body>s ¢f all
<SQL-invgked routine>s that are included in the set of subject routines of RI.'If <A> contains <B>,

than <As bonersllv caont n T 1 4
then <A> generally contains <B>. If <A> generally contains <B> and <B> generally contains £C>,

then <A> penerally contains <C>.

3.3.1.3 Rule evaluation order

[ Insert this paragraph | An invocation of an SQL-invoked functién)is inessential if the SQL-functiqn
is deterministic and does not possibly modify SQL-data;.otherwise, it is implementation-defingd
whether of not it is inessential.

3.3.2 Relationships to ISO/IEC 9075:1992

This part jof ISO/IEC 9075 depends on ISOAEC 9075:1992 and its Technical Corrigenda. This
part of ISP/IEC 9075 is to be used as though it were merged with the text of ISO/IEC 9075:1992.
This Subclause describes the conventions used to specify the merger. The merger described also
accounts flor the Technical Corrigenda that have been published to correct ISO/IEC 9075:1992.| This
accommodation is typically indicated by the presence of a phrase like “in the Technical Corriggnda”
or “in the[TC”.

graphs, Format 1’cems or Rules However Clauses Subclauses and Annexes in th1s part of ISO/IEC
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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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

e name is identical to the
ef-a—eo ding Clause-Subelause—or-Ad ISOAEC-9075:1992. The new
se, Subclause, or Annex shall immediately follow that Clause, Subclause, or Annex;|[If there are
iple new Clauses, Subclauses, or Annexes with no intervening Clause, Subclause,-or(Annex that

PR
(S %
1

app

3.3.

In

nox‘:‘Ierminal symbol appears on the left-hand side of the :
defipition appears in ISO/IEC 9075:1992, and sometimes define a new Format item that
havy{
that

ite

ovig

By ¢

non
but

New
speq

In n

3.3,

In 1

of a
907

ifies an existing Clause, Subclause, or Annex, then those new Clauses, Subgclauses, ¢
¢ar in order, following the prior Clause, Subclause, or Annex whose name was match

2.2 New and modified Format items

odified Subclauses, Format items that define a BNF nonterminal symbol (that is, t
:= mark) sometimes modify a
whose definition appears in ISO/IEC 9075:1992, sometimés replace a Format item

b a definition at all in ISO/IEC 9075:1992. Those Format items in this part of ISO/I
modify a Format item whose definition appears in~-¥SO/IEC 9075:1992, are identifig

5 « ” .
bence of a “Format comment” such as:

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

ontrast, Format items that completely replace Format items in ISO/IEC 9075:1992
erminal symbols identical to BNJF nonterminal symbols of Format items in ISO/IEC
do not state that they include_any alternatives from ISO/IEC 9075:1992.

Format items that have ho correspondence to any Format item in ISO/IEC 9075:19
ially identified in this-part of ISO/IEC 9075.

ew Subclauses, all"\Format items are also new and require no specific marking.

2.3 New-and modified paragraphs and rules

nodifiéd"Subclauses, each paragraph or Rule is marked to indicate whether it is a m
paragraph or Rule in ISO/IEC 9075:1992, or is a new paragraph or Rule in this part

r Annexes
ed.

he BNF
Format
whose
does not
EC 9075
d by the

have BNF
9075:1992,

92 are not

pdification

of ISO/IEC

D

Modifications of paragraphs or Rules in ISO/IEC 9075:1992, are identified by the inclusion of 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

aug

mentation is the addition of a new alternative meant to support new syntax.

Definitions, notations, and conventions
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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 specifying that the new text is to be appended at the end of the appropriate section (the General
Rules, for example) of the corresponding Subclause in ISO/IEC 9075:1992.

In such instiructions, “SR” is used to mean “Syntax Rule”, “AR” is used to mean “Access Rulge’ and
b b b
“QR” is used to mean “General Rule”. “Desc.” is used to mean “Description” and “Func.” i§iused to

mean “Fundtion”.

All paragraphs, Format items, and Rules in new Clauses or Subclauses are also neywand therefpre

do not requijre 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 90[75:1992 supplement the table in ISO/IEC 9075:1992, typically by adding or replacing one
or more talle entries. Tables in this part of ISO/IEC 9075 thatthave names that are not identigal

to the namés 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 tableg in

this part of|ISO/IEC 9075 and the corresponding tables.inyISO/IEC 9075:1992.

The rows inl modified tables are generally new rowstdbe effectively inserted into the corresponfling
table in ISQ/IEC 9075:1992, though in rare cases rows already in tables in ISO/IEC 9075:1992 pre

effectively feplaced by rows in the table in this;part of ISO/IEC 9075. It is always obvious when
such an effpctive replacement is required, based on equality of values in the first column of thg

table.

3.3.2.5 (lause, Subclause, and Table relationships

Table 1—Clause, Subclause, and Table relationships

Clause, Subclause,©r-Table in this part of
ISO/IEC 9075

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

Clause 1, |'Scope”

Clause 2, |Normative references”

Clause 1, "Scope"

Clause 2, "Normative references"

Clause 3, “Definitions, notations, and conven-
tions”

Subclause 3.1, “Definitions”
Subclause 3.2, “Notations”
Subclause 3.3, “Conventions”

Subclause 3.3.1, “Use of terms”

Subclause 3.3.1.1, “Exceptions”

8 Persistent Stored Modules (SQL/PSM)

Clause 3, "Definitions, notations, and conventions"

Subclause 3.1, "Definitions"
Subclause 3.2, "Notation"
Subclause 3.3, "Conventions"

Subclause 3.3.4, "Use of terms"

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 3.3.4.2, "Syntactic containment"

Subclause 3.3.4.4, "Rule evaluation order"

items

relationships”

Subklause 3.4, “Object identifier for Database
Lanjguage SQL”

Clapise 4, “Concepts”

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

SuHbclause 4.3.1, “Type conversions and mixing of
dath types”

Sulclause 4.4, “Tables”
Sulclause 4.5, “Integrity constraints”
Sulclause 4.6, “SQL-schemas”
Suhclause 4.7, “Parameters”
SuHclause 4.7.1, “Status parameters”
Suljclause 4.8,“Diagnostics area”
Suhclause 4.9;/“Cursors”
Suljclause’4.10, “Condition handling”
Sul -5 57

Subclause 3.3.2, “Relationships to ISO/IEC (none)
9075:1992”

Subtlause 3.3.2.1, “New and modified Clauses, (none)
Subllauses, and Annexes”

Subflause 3.3.2.2, “New and modified Format (none)
Subllause 3.3.2.3, “New and modified paragraphs (none)
and|rules”

Subflause 3.3.2.4, “New and modified tables” (none)
Subglause 3.3.2.5, “Clause, Subclause, and Table (none)

Subclause 334, "Object identifier for Databalse
Language SQL"

Clause 4, "Concepts"
(none)
(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)

Subolauca 4 929 ! Ll
=4 BSe—a==; SQL—S-@&E@H&QH-@S—

Subclause 4.11.1, “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”

Subclause 4.22.2, "SQL-statements classified by
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 4.11.7, “SQL-statement atomicity”

Subclause 4.22.6, "SQL-statements and transaction

states"
(none)

(none)

Subclaude 4.12, “Privileges”
Subclaude 4.13, “SQL-sessions”
Clause 5| “Lexical elements”

Subclaude 5.1, “<token> and <separator>”
Subclau

Clause 6

e 5.2, “Names and identifiers”
“Scalar expressions”

Subclaude 6.1, “<value specification> and <target
specification>"

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

- Clause 7, “Query expressions”
Subclaude 7.1, “<table value constructor>”
Subclaude 7.2, “<table expression>”
Subclaude 7.3, “<query specification>%
Subclauge 7.4, “<query expression>”

Subclaude 7.5, “<scalar subquery>, <row sub-
query>, and <table subquery>”"

Clause §, “Data assignment rules and routine
determinjation”

Subclaugde 8.1, “Subject routine determination”

Subclaude. 8:2; “Type precedence list determina-

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 §pecification> and <targe
specification>"

Subclause 6.4, "Reolumn reference>"
(none)

Subclause 6.8, "<datetime value function>"
Subelause 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 subqud
and <table subquery>"

Clause 9, "Data assignment rules"

(none)

(none)

[

ry>,

tion”
Clause 9, “Additional common elements”
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)

Clause 10, "Additional common elements"
(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 10.1, “<schema definition>”"

Subclause 10.7, “<drop table statement>"

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

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

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

Subclause 10.16, “<SQL-server module defini-

Sybclause 10.17, “<drop module statement>”
Subclause 10.18, “<SQLsinvoked routine>”
Sybclause 10.19, “<drop routine statement>”
Sybclause 10,20, “<grant statement>"
Subclause 10.21, “<revoke statement>”
Clhuse\11, “Modules”

Subclanse 11 17 “cmodulex”

(none)
Clause 11, "Schema definition and manipulation"

Subclause 11.1, "<schema definition>"

1" "
=y

Subclause 11.5, "<default clause>"
Subclause 11.9, "<check constraint definitipn>"
Subclause 11.15, "<drop column’definition}"

Subclause 11.17, "<drop table constraint dpfinition>"

Subclause 11.18, "&dtop table statement>"|
Subclause 11.19, '<view definition>"
Subclause 11:20, "<drop view statement>"

Subclause 11.27, "<drop domain statement>

Subclduse 11.29, "<drop character set stat¢ment>"

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

Subclause 11.35, "<drop assertion statemept>

(none)

(none)

(none)

(none)

Subclause 11.36, "<grant statement>"
Subclause 11.37, "<revoke statement>"

Clause 12, "Module"

Subelause—12 1, " cmodules

Subclause 11.2, “<procedure>”

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 12.3, "<procedure>"

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

Clause 13, "Data manipulation"

Subclause 13.1, "<declare cursor>"

Definitions, notations, and conventions
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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/MIEC 9075 from ISO/IEC 9075:1992

Subclause 12.2, “<open statement>" Subclause 13.2, "<open statement>"

Subclause 12.3, “<fetch statement>” Subclause 13.3, "<fetch statement>"

Subclause 12.4, “<close statement>” Subclause 13.4, "<close statement>"

Subclause 12.5, “<select statement: single row>” Subclause 13.5, "<select statement: single row>"
Subclause [12.6, “<delete statement: positioned>” Subclause 13.6, "<delete statement: positioned>;
Subclause [12.7, “<delete statement: searched>” Subclause 13.7, "<delete statement: searched>"
Subclause [12.8, “<update statement: positioned>” Subclause 13.9, "<update statement: positioned>"
Subclause [12.9, “<update statement: searched>” Subclause 13.10, "<update statement; searched>"
Subclause [12.10, “<temporary table declaration>” Subclause 13.11, "<temporary table declaration>"
Clause 13,|“Control statements” (none)

Subclause [13.1, “<call statement>" (none)

Subclause [13.2, “<return statement>” (none)

Subclause [13.3, “<compound statement>” (none)

Subclause |13.4, “<handler declaration>” (none)

Subclause[13.5, “<condition declaration>” (none)

Subclause[13.6, “<SQL variable declaration>” (none)

Subclause|13.7, “<assignment statement>” (rione)

Subclause|13.8, “<case statement>” (none)

Subclause|13.9, “<if statement>”" (none)

Subclause|13.10, “<leave statement>” (none)

Subclause|13.11, “<loop statement>” (none)

Subclause|13.12, “<while statement>" (none)

Subclause| 13.13, “<repeat statement>” (none)

Subclause| 13.14, “<for statément>" (none)

Clause 14| “Transaction management” Clause 14, "Transaction management"

Subclause| 14.1;“<commit statement>" Clause 14.3, "<commit statement>"

Subclause| 1412, “<rollback statement>” Clause 14.4, "<rollback statement>"

Clause 15, “Session management” Clause 16, "Session management"

Subclause 15.1, “<set path statement>” (none)

Clause 16, “Dynamic SQL” Clause 17, "Dynamic SQL"

Subclause 16.1, “Description of SQL item descrip- Subclause 17.1, "Description of SQL item descriptor
tor areas” areas"

Subclause 16.2, “<prepare statement>” Subclause 17.6, "<prepare statement>"

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

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

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

Subclause 16.3, “<using clause>”
Clause 17, “Diagnostics management”
Subclause 17.1, “<get diagnostics statement>”

Subclause 17.2, “<signal statement>”

Subclause 17.9, "<using clause>"
Clause 18, "Diagnostics management"
Subclause 18.1, "<get diagnostics statement>"

(none)

Suljclause 17.3, “<resignal statement>”
Clause 18, “Embedded SQL”
Subjclause 18.1, “<embedded SQL host program>”

Clause 19, “Information Schema and Definition
ScHema”

Subclause 19.1, “Information Schema”
Sulpclause 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
viepw”

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

Subclause 19.1.11, “ROUTINE_TABLE_USAGE
view”

Subclause 19.1.12) “ROUTINE_COLUMN_
USAGE view”

Supclause:19.1.13, “Definition of SQL built-in
furjctions”

Subelause 192 “Definition-Schema”

(none)
Clause 19, "Embedded SQL"

Subclause 19.1, "<embedded SQL host prOjam>

Clause 21, "Information Schiema and Definftion

Schema"

Subclause 21.2, "Information Schema"
Subclause 21.2.4,"SCHEMATA view"
Subclause 21.25, "DOMAINS view"
Subclause@1'.2.9, "COLUMNS view"
(noné)

(nore)

(none)

(none) .
(none)

(none)

(none)
(none)
(none)

(none)

Subelause 21 Q, "Definition Schema

Subclause 19.2.1, “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 21.3.4, "SCHEMATA 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

Subclause 19.2.6, “MODULE_TABLE_USAGE (none)
base table”

Subclause 19.2.7, “MODULE_COLUMN_USAGE (none)
base table”

Subclause|19.2.8, “MODULE_PRIVILEGES base (none)
table”

Subclause|19.2.9, “ROUTINE_PRIVILEGES base (none)
table”

Subclause| 19.2.10, “ROUTINE_TABLE_USAGE (none)
base table’

Subclause] 18.2.11, “ROUTINE_COLUMN_ (none)

USAGE bpse table”

Clause 20| “Status codes”

Subclausd 20.1, “SQLSTATE”

Clause 21} “Conformance”

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

Subclausq 21.2.1, “Information Schema require-
ments”

Subclausd 21.2.2, “Schema manipulation requiréx
ments”

Subclausq 21.3, “Flagger requirements”

Annex A, [“Implementation-defined elements”
Annex B,[“Implementation-dependent elements”
Annex C,|“Deprecated features}

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

Table 1, “IClause, Subclause, and Table relation-
ships”

Table 2, ‘Standard programming languages”

Clause 22, "Status cedes”

Subclause 22.1, "SQLSTATE"

Clause 23, "Conformance"
Subclause?3.2, "Claims of conformance"
Subclause 23.3, "Extensions and options"

(mone)

(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"

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 correspondences for Pascal”

Table 9, “Data type correspondences for PL/1”

14 Persistent Stored Modules (SQL/PSM)

(none)
(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

parameter modes in Dynamic SQL”

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

Tallle 13, “SQL-statement character codes for use

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 SQL (none)

Table 21, "<identifier>s for use with <get-diagnostics

Table 22, "SQL-statement character eodes fpr use in

in the diagnostics area” the diagnostics area"

Talle 14, “SQLSTATE class and subclass values” | Table 23, "'SQLSTATE class.and subciass vdiues”
3.4| Object identifier for Database Language SQL
Function
The pbject identifier for Database Language SQL identifies the characteristics of an SQ[L-
implgmentation to other entities in an open systems €nvironment
Format
<SQL| object identifier> ::=

<SQL

Syn
D [

<SQL provenance> <SQL variant>
I <SQL provenance> <SQL varilant> <SQL parts>

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

tax Rules

1989>.

Insert this SR | <SQL parts> shall not be specified if the <SQL edition> is specified as §1987> or

Definitions, notations, and conventions 15


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

ISO/TEC 9075-4:1996 (E) ©ISO/MTEC

16 Persistent Stored Modules (SQL/PSM)


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

©ISO/IEC ISO/IEC 9075-4:1996 (E)

4 Concepts

4.1 SQL-server Modules

,, , R ed a-schemaa 3 QL-server
moduyile name>. SQL-serve are created with <SQL-server module definition>§)and de-

stroyed with <drop module statement>s and by <drop schema statement>s that destroy the schemas
that [contain them.

An 4SQL-server module definition> contains an <SQL-server module name>}an optional <SQL-
servér module character set specification>, an optional <SQL-server module 'schema clayse>, an
optignal <SQL-server module path specification>, zero or more declared local temporary|tables
specified by <temporary table declaration>s, and one or more <SQL-inveked routine>s. The <SQL-
server module name> of an SQL-server module is a <qualified name>. The character set] specified
by the <SQL-server module character set specification> identifies_the character repertoirg used for
expressing the names of schema objects used in the <SQL-server module definition>. The <default
schema name> specified by the <SQL-server module schemayclause> identifies the schema name
used| for implicit qualification of unqualified names appéaring in the <SQL-server module defini-
tion¥. The SQL-invoked routines of an SQL-server module are invoked only from SQL-statements.

An 3$QL-server module has an SQL-server module authorization identifier, which is set to the
authiorization identifier of the owner of the schema that contains the SQL-server modul¢ at the
time| the SQL-server module is created. The SQL-server module authorization identifier pcts as the
current <authorization identifier> for privilege determination for the SQL objects, if any, contained
in tHe SQL-server module.

An $QL-server module is described by an SQL-server module descriptor. An SQL-serven module
descriptor includes:

r

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

i

— The descriptor of the character set used for representing the SQL-server module’s <identifier>s
nd <character ‘string literal>s.

— The default’'schema name used for implicit qualification of unqualified names in the SQL-server
odule:

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

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

— The text of the <SQL-server module definition>.
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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 SQL-invoked routine may be an element of an SQL-schema or of an SQL-server module. An
SQL-invoked routine that is an element of an SQL-schema is called a schema-level routine.

An SQL-invoked procedure is an SQL-invoked routine that is invoked from an SQL <call state-
ment>. An §QL-invoked procedure may have input SQL parameters, output SQL parameters,
and SQL pa eters that are both input SQL parameters and output SQL parameters. The-for-
mat of an SQL-invoked procedure is specified by <SQL-invoked procedure> (see Subclause 10.18,
“<SQL-invoked routine>”).

An SQL-invoked function is an SQL-invoked routine that is invoked as part of an\SQL <value
expression>. [An SQL-invoked function has only input SQL parameters and returns its results as
the value of {ts invocation. The format of an SQL-invoked function is specified by <SQL-invoked
function> (sep Subclause 10.18, “<SQL-invoked routine>”).

An SQL-invoked routine can be an SQL routine or an external routine.~An SQL routine is an SQL-
invoked routine whose <language clause> specifies SQL. The <routine body> of an SQL routine i
an <SQL procedure statement>; the <SQL procedure statement> forming the <routine body> can|be
any SQL-statement, including an <SQL control statement>, but excluding an <SQL schema statg
ment>, <SQIL connection statement>, <SQL dynamic statement>, or <SQL transaction statementp>.

a7

An external routine is one whose <language clause>:does not specify SQL. The <routine body> of
an external foutine is an <external body references whose <external routine name> identifies a
program written in some standard programmingdanguage other than SQL.

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

An invocatiop of an SQL-invoked routine specifies the <routine name> of the SQL-invoked routine
and supplieq a sequence of SQL argument values corresponding to the <SQL parameter decla-
ration>s of the SQL-invoked routine. A subject routine is the SQL-invoked routine that may be
invoked by d <routine invocation>. Such an invocation assigns the SQL arguments to the SQL pa-
rameters of pne of the subject routines and causes the <routine body> of that subject routine to be
executed. Iffthe SQL-invoked routine is an SQL routine, then the <routine body> is an <SQL prp-
cedure statement> that'is executed according to the General Rules of <SQL procedure statement>.
If the SQL-ihvoked-routine is an external routine, then the <routine body> identifies a program
written in sqme standard programming language other than SQL that is executed according to the
rules of that|standard programming language.

The <routine 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.

Different SQL-invoked routines can have equivalent <routine name>s. No two SQL-invoked func-
tions in the same schema are allowed to have the same signature. No two SQL-invoked procedures
in the same schema are allowed to have the same name and the same number of parameters.
Subjecf Foutine determination 1S the process for choosing the actual subject Toutine tobe-ipvoked
for a gjven invocation of an SQL-invoked routine with a given <routine name>. Subjeet routine
deternjination for SQL-invoked functions considers the data types of all of the arguments fo the
invocation of the SQL-invoked funtion in order from left to right. Where there is not.an exgct match
betwedn the data types of the arguments and the data types of the parameters,.type precddence
lists are used to determine the closest match. See Subclause 8.1, “Subject routine determination”.

If a <rputine invocation> is contained in a <query expression> of a view; a-check constraint or
an assprtion, or in an <SQL-invoked routine>, then the subject routinés-for that invocation are
deternjined at the time the view is created, the check constraint is defiried, the assertion i created,
or the [SQL-invoked routine is created. Thus, the same SQL-invoked routines are invoked yhenever
the vigw is used, the check constraint or assertion is evaluated, otr the SQL-invoked routine is
invokefd.

All <itpm reference>s in the <routine body> of an SQL routine are resolved to identify a pirticular
column, SQL parameter, or SQL variable at the time that the SQL routine is created. Thys, the
same ¢olumns, SQL parameters, and SQL variables‘are referenced whenever the SQL routine is
invoked.

An SQL-invoked routine is either deterministic-or possibly non-deterministic. An SQL-invpked
functidn that is deterministic always returns the same return value for a given list of SQL Kgument
values] An SQL-invoked procedure that'is deterministic always returns the same values in its
outpuf and inout SQL parameters for @ given list of SQL argument values. An SQL-invoked routine
is posgibly non-deterministic if, duting invocation of that SQL-invoked routine, an implemg¢ntation
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.

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

An SQL-invoked rentine may or may not possibly read SQL-data. Only an SQL-invoked rputine
that ppssibly reads SQL-data may read SQL-data during its invocation.

An SQL-inveked routine may or may not possibly modify SQL-data. Only an SQL-invoked routine
that ppssibly modifies SQL-data may modify SQL-data during its invocation.

An SQIFimvoked Toutine tras—a rontine anthorizatioridentifier;which-ts—tdirectly-er-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
program identified by the routine body of the external routine. If that <module> does not specify

a <module path specification>, then the external routine SQL-path is an implementation-defined
SQL-path. [For bo and external routines, - - forr 1 ed
to determime the search order for the subject routines of a <routine invocation> whose <routi
name> doep not contain a <schema name> if the <routine invocation> is contained in a <prepatable
statements 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
contain a 4schema name> if the <routine invocation> is not contained in a <preparable statempnt>
or in a <difect SQL statement>. External routines use the external routine SQL-path to determine
the search |order for the subject routines of a <routine invocation> whose <routine name> does|not
contain a 4schema name> if the <routine invocation> is not contained in a‘<preparable statempnt>
or in a <direct SQL statement>.

An SQL-invoked routine is described by a routine descriptor. A routine descriptor contains:
— The rofitine name of the SQL-invoked routine.

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

— The rofatine authorization identifier of the SQL-inyoked routine.

— The roptine SQL-path of the SQL-invoked routine.

— The ngme of the language in which the body of the SQL-invoked routine is written.

— For eath 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 parameter
is an ihput SQL parameter, an output SQL parameter, or both an input SQL parameter arld an
outpufl SQL parameter.

— An indication of whether/the SQL-invoked routine is an SQL-invoked function or an SQL
invoked procedure.

— An indication of\Wwhether the SQL-invoked routine is a schema-level routine.

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

— 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>.

e The external routine authorization identifier of the external routine

¢ | The external routine SQL-path of the external routine.

¢ | The effective SQL parameter list of the external routine.

— Iffthe SQL-invoked routine is a schema-level routine, then the <schemamname> of the|schema

that includes the SQL-invoked routine.

— Iffthe SQL-invoked routine is not a schema-level routine, then the’<SQL-server modu

sdhema that includes the SQL-server module.

4.3 | SQL-paths

€ name>

off the SQL-server module that includes the SQL-invoked routine and the <schema name> of the

An SQL-path is a list of one or more <schema name>s that determines the search order fqr the sub-
ject routine of a <routine invocation> whose <routine name> does not contain a <schema pame>. If

ecification of an SQL-path does not specify a schema whose schema name is INFORMATION_

The vlalue specified by CURRENT_PATH\is the value of the SQL-path of the current SQL}-session.

This

QL-path is used to search for Subject routines of a <routine invocation> whose <routine

<prepara-

ble stlatement>s that are prepared in the current SQL-session by either an <execute immlediate

invoked

directly. The definition oft\SQL-schemas and SQL-server modules specify an SQL-path thdt is used

or the <SQL-serverimodule definition>.

4.3.1 Type conversions and mixing of data types

htain a

[ inser this'paragraph | Two data types are said to be compatible if they are mutually assigngble and

their descriptors include the same data type name.

NOTE 3 — The data types CHARACTER (n) CHARACTER SET some-character-set and CHARACTER (n)
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.

[ nsert after 16th paragraph_] A declared local temporary table that is declared in a module is a named
table defined by a <temporary table declaration> that is effectively materialized the first time
any <procedure> in the <module> that contams the <temp0rary table declarat10n> is executed A

hry table declarat10n> The effective <schema name> of the <quahﬁed name> of the
declared locdl temporary table may be thought of as the implementation-dependent SQL-session
identifier asdociated with the SQL-session and a unique implementation-dependent name-associated
with the <m¢dule> that contains the <temporary table declaration>.

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

[ nsert after 16th paragraph | A declared local temporary table is accessiblé only by <module routinexs
in the <SQL}server module definition> that contains the <temporary:table declaration>. The effgc-
tive <schem# name> of the <qualified name> of the declared local temporary table may be thought
of as the imxlementation—dependent SQL-session identifier associated with the SQL-session and fhe
name of the [<SQL-server module definition> that contains the <temporary table declaration>.

[ Insert after 1pth paragraph ] All references to a declared local temporary table are prefixed by
“MODULE.”

4.5 Integrity constraints

[ Replace 2nd [paragraph | A <query expression> or <query specification> is possibly non-deterministic
if, when ev1uating that <query expres§ion> or <query specification>, an implementation might

at two differlent times when the state of the SQL-data is the same, produce unequal results due [to
General Rules that specify implementation-dependent behavior.

[ Replace 3rd paragraph | No intégnity constraint shall be defined using a possibly non-deterministi
<query specffication> or <query expression>, or a <routine invocation> whose subject routines
include an §QL-invoked:routine that is a possibly non-deterministic routine.

4.6 SQL-schemas

| Replace 2nd 'paragrapt HrthisTntermationat standard-the-termr“schema™is used-only-in—the-sense
of SQL-schema. Each component descriptor is either a domain descriptor, a base table descriptor, a
view descriptor, a constraint descriptor, a privilege descriptor, a character set descriptor, a collation
descriptor, a translation descriptor, 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 <SQL procedure statement> terminates; the active condition is the condition returned in
SQLSTATE_If the active condition is an exception condition, then it is called the active exception
conditipn. If the active condition is a completion condition, then it is called the active completion
conditipn.

[nsert fhis paragraph | If the <SQL procedure statement> is a <compound statement; then the ac-
tive cohdition may result from the action of some exception handler specified in.the <compound
statement>.

4.8 [Diagnostics area

[Tinsert fhis paragraph | An implementation shall place information about a completion or exception con-
dition that causes a handler to be activated into the diagnostids area prior to activating thq handler.
If othekr conditions are raised, then it is implementation-defined whether the implementati¢n places
informiation about them into the diagnostics area.

[Tinsert fhis paragraph | The diagnostics area is emptied during the execution of a <signal statgment>.
Information is added to the diagnostics area during'the execution of a <resignal statementp.

4.9 [Cursors

[Tinsert fthis paragraph ] For every <declare'cursor> in a <compound statement>, a cursor is effectively
createql each time the <compound-statement> is executed, and destroyed when that execution
complgtes.

4.10| Condition handling

Condition handling'is-the method of handling exception and completion conditions in SQLYPSM.
Condition handlinig provides a <handler declaration> to define a handler, specifying its type, the
exceptiion and(completion conditions it can resolve, and the action it takes to do so. Condjtion

handling alse. provides the ability to explicitly signal exception and completion conditions.

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

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

A general <handler declaration> is one that is associated with the 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 acttiated
when it is the most appropriate handler for an exception or completion condition that has bee
raised by ap SQL-statement. Such a handler is an active handler.

The most appropriate handler is determined during execution of an implicit or explicit <resig-
nal stateme¢nt>. An lnlpuuh <r e&gnal statement> is executed when a <COmipour nd statement> ¢r

<handler aftion> completes with a condition other than successful completion.

£
1

I there iS “““““““““ a0 handlar and tha condition ig aveontion o I‘d 3

lU lllubb ClPPl UlJ]. lallc 11aliuici ailiu uiic bUllulbLU.l.l 10 cux UA‘vePDLUI b{\l S"\T

DL-
statement taising the exception condition is terminated with that exceptionvcondition. ThlS type of
exception condition is called an unhandled exception condition. Unhandled exception conditiong are
examined 4t the next visible scope for handling. If an exception condition remains unhandled af the
outer <prog¢edure> or <direct SQL statement>, it is seen by the SQD-client. Even if the SQL-clfent

resolves thp exception condition, execution is not resumed in thé SQL-server where the exception
condition wWas raised.

COIIQILIVIL

If there is ho most appropriate handler and the condition)s a completion condition, then execufion
is resumed| as specified in Subclause 3.3.4.1, "Exceptions”, in ISO/IEC 9075:1992. This type of
completion|condition is called an unhandled completion condition.

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

— Executp the handler action.

— Return| control to the <compound statement> from which it was invoked and execute all other
SQL-statements following the one that raised the condition.

If a handldr type specifies’EXIT, then, when the handler is activated, it will:

— Executp the handder action.

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

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

— Execute the handler action.

— 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

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.

JQL-control statements

SQL-control declarations

t Inse

4SQL-server module definition>

A

drop module statement>
4schema routine>

4drop routine statement>

[ Insét this paragraph | The following are the;SQL-control statements:

call statement>

A

return statement>

A

A

compound statement>

case statement>

A

qif statement>
4leave statement>

qloop.statement>

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

It this paragraph ] The following are additional SQL-schema statements:

<while statement>
<repeat statement>
<for statement>

<assignment statement>

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

<condition declaration>

<handler declaration>

Concepts

25


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

ISO/IEC 9075-4:1996 (E)

©ISO/IEC

4.11 SQL-statements

— <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:

— <signal statement>

— <resigna

4.11.2 Embeddable SQL-statements

| statement>

[ Insert this par]

haraph | The following are additional SQL-statements that are embeddable-in an <em

bedded SQL

<module>:

— All SQL-

4.11.3 Preparable and immediately executable SQL-statements

host program> and that may be the <SQL procedure statement> incsprocedure> in

control statements

[ Insert this par

hgraph | The following are additional SQL-statements that are preparable and immed

ately executa[:ble:

— <call st

4114 D

ement>

irectly executable SQL-statements

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

— All SQL

4.11.5 S¢

control statements

DI.-statements.and transaction states

[ Insert this pa

agraph | The following additional SQL-statements are transaction-initiating SQL-

statements:

[

<for staf

ement>

| Insert this pa

agraph | The following additional SQL-statement is not a transaction-initiating SQLA

statement:

<leave statement>

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

SQL-statements:

e <for

SQL-control statements other than:

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.

4.11.4 Compound statements

A compound statement allows a sequence of SQL-statements to be considered as la:single BQL-
statement. A compound statement also defines a local scope in which SQL-vartiables, condition
handlgrs, and cursors can be declared. See Subclause 13.3, “<compound statement>".

4.11.7 SQL-statement atomicity

The ejscution of all SQL-statements other than SQL-control statements is atomic. The exgcution
of <compound statement>s that specify ATOMIC is atomic. Such an SQL-statement is called an
atomid SQL-statement.

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

An SQL-transaction cannot be explicitly terminated within an atomic execution context. If the
executjon of an atomic SQL-statement is unsuccessful, then the changes to SQL-data or s¢hemas
made by the SQL-statement are canceled,

4.12| Privileges

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

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

— EXECUTE

| Insert|this patagraph | A privilege descriptor with an action of EXECUTE is called an execute|privilege
descriptor ‘and identifies the existence of a privilege on the SQL-server module or SQL-inyoked
routin‘L identified by the privilege descriptor.

[ Insert this paragraph | The identification included in an EXECUTE privilege descriptor may also
identify the SQL-server module 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 statement>s when those statements are invoked directly. The SQL-path is initially set to an
implementation-defined value, but can subsequently be changed by the successful execution of a
<set path dtatement>.

[Tinsent this paragraph_| The text defining the SQL-path can be referenced by using the <general“vglue
specification> CURRENT_PATH.

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

[Insert this faragraph ] The SQL-session context additionally contains:

— The tekt defining the current default SQL-path.
— A routine execution context, comprising:

e Anl|indication as to whether or not an SQL-invoked/poutine is active.
indication as to whether or not containing SQL is permitted.

An

e 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.

active is an SQL routine ahd from the external routine SQL-path if the SQL-invoked rqutine

o TT routine SQL-path derivéd-from the routine SQL-path if the SQL-invoked routine that is
that is active is an external routine.

[insert this paragraph ] An SQI-invoked routine is active as soon as an SQL-statement executed by an

SQL-agent causes invocation of an SQL-invoked routine and ceases to be active when execution of
that invochtion is complete.

[TInsert this paragraph.}'When an SQL-agent causes the invocation of an SQL-invoked routine, a new
context fof the current SQL-session is created and the values of the current context are presefved.

When the|exéeution of that SQL-invoked routine completes, the original context of the currer1t
SQL-session 1S Testored and some SQL-Session attributes are reset.

[TInsert this paragraph | When the routine execution context of the SQL-session indicates that an SQL-
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

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

Fo

<nony

<resg

I

-reserved word> ::=

erved word> ::=

11 All alternatives from ISO/IEC 9075:1992

ATOMIC

CONDITION_IDENTIFIER

GENERAL

MODIFIES

PARAMETER_NAME

READS | ROUTINE_CATALOG | ROUTINE_NAME | ROUTINE_SCHEMA

SPECIFIC_NAME | STYLE

''! All alternatives(from ISO/IEC 9075:1992
CALL | CONDITION | CONTAINS | CURRENT_PATH
DETERMINISTIC | DO

ELSEIE.\] EXIT

FUNCTION

HANDLER

IF | INOUT

LEAVE | LOOP

ouT

PARAMETER | PATH

REPEAT | RESIGNAL | RETURN | RETURNS | ROUTINE

SIGNAL | SPECIFIC | SQLEXCEPTION | SQLWARNING

Lexical elements

ISO/IEC 9075-4:1996 (E)
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5.1 <token> and <separator>

No additional Syntax Rules.

Access Rules

No additjonal Access Rules.

General Rules

No additjonal General Rules.
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5.2
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5.2 Names and identifiers

Names and identifiers

Function

Specify names.

Format

<SQL-glerver module name> ::=

<qualified name>

<SQL variable name> ::=

<identifier>

<condilftion name> ::=

<identifier>

<routine name> ::=

<qualified name>

<specific name> ::=

<qualified name>

<exteynal routine name> ::=

<identifier>
| <character string literal>

<SQL parameter name> ::=

Synt

<identifier>

hx Rules

1) [Replace SR1) | If a <character set specification> is not specified in an <identifier>, then

of

C

a)

b)

c)

d)

se:

séssion by an <execute immediate statement> or a <prepare statement> or in a <d

the set

characters contained\in the <identifier> shall be wholly contained in either <SQL lapguage
chjracter> or the character repertoire indicated by:

If the_&identifier> is contained, without an intervening <schema definition> or <SQL-server
modiile definition>, in a <preparable statement> that is prepared in the current SQL-

rect SQL

statement> that is invoked directlv, then the default character set name for the SQl.-session,

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>,

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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Case:

a) 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.

b) If the <qualified name> is contained in an <SQL-server module definition>, then the <de-
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 <schema namep
that is specified or implicit in the <schema definition> is implicit.

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

Access Rules

No addiitional Access Rules.

General|(Rules

1) [Replac¢ GR10) | A <parameter name> identifies a host parameter.

2) [Tnsert dfter GR10) ] An <SQL parameter name> identifies an SQL parameter.

3) is GR | An <SQL-server module name> identifies an SQL-server module.

Insert this GR | A <condition names identifies an exception condition or a completion conditign
and oplionally a corresponding"SQLSTATE value.

4) An <SQL variable name>’identifies an SQL variable.

5)

6) [Insert this GR | A <routing-name> identifies one or more SQL-invoked routines.
7 [ Insert this GR | A <specific name> identifies an SQL-invoked routine.

8) [Insert this GR | Am <external routine name> identifies a program written in a standard proggam-
ming language.other than SQL.

fom—
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6 Scalar expressions

ISO/MEC 9075-4:1996 (E)

6.1 <value specification> and <target specification>

Furnction

Spec

fy one or more values, parameters, or variables.

Format

<gen

<sim
<tar

<sim

I
1

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

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

et specification> ::=

11 All alternatives from ISO/IEC 907531992
I <SQL parameter or SQL variable reference>
ple target specification> ::=

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

tax Rules

e an SQL-invoked function.

tring i§ SQL_TEXT.

Acdess Rules

insert this SR ] If a <routine invocation> is specified, then the subject SQL-invoked routine shall

Insert this SR ] The data type of CURRENT_PATH is character string. Whether the character
tring is fixed-length or variable-length, and its length if it is fixed-length or its maximum
ength if(it)is variable-length, are implementation-defined. The character set of the dharacter

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.
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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.

34 Persistent Stored Modules (SQL/PSM)


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

©ISO/IEC

6.2 <column reference>

Function
Reference a column

Format

<column xreference> - -=

ISO/IEC 9075-4:1996 (E)
6.2 <column reference>

<item reference>

Syntax Rules

1) l—_ﬁ?eplace SR1) | A <column reference> CR shall be an <item reference> that\s a column neference.

Let CN be the <column name> contained in CR.

2) [Replace SR2) | If CR contains a <qualifier>, let @ be that <qualifier.

3) [ Replace SR3) through SR7) ] If CR does not contain a <qualifiér>, then let @ be the implicit
qualifier determined by the Syntax Rules of Subclause 6.3} “<item reference>", in this part of

ISOQ/IEC 9075.

Access Rules

Nd additional Access Rules.

General Rules

1) [Dplete all GRs |
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6.3 <item reference>

6.3 <it

em reference>

Function

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

Format

©ISO/IEC

<item ref

[

<item qua

<qu

<item nam¢

<
| 4
| 4

<SQL parai
<if

2) IfIR c
expose
one su
specifi¢

a) Le

b) Vg

c) If
be
N

907

IfIR d

more ¢

3)

<

reice~> oo
item qualifier> <period> ] <item name>

ifier> ::
alifier>

> i
column name>

SQL parameter name>
SQL variable name>

heter or SQL variable reference> ::
em reference>

P |
uics

be an <item reference> and let IN be the <item name> contained in IR.

bntains an <item qualifier> IQ, then IR Shall appear within the scope of one or mon
1 <table name>s or <correlation namess that are equivalent to IQ. If there is more {
th exposed <table name> or <correlation name>, then the one with the innermost sc
pd.

V be the table identified by JQ.
thall include a column.whose <column name> is equivalent to IN.

/ is the table identified by a <table reference> in a <joined table> JT, then IN shall
a common column name in J7.

DTE 5 — “Common column name” is defined in Subclause 7.5, "<joined table>", in ISO/IEC
5:1992.

oes not. contain an <item qualifier>, then IR shall be contained within the scope of o

whose

xposed <table name>s or <correlation name>s whose associated tables include a col
1dentifier

han
pe is

not

ne or
1mn

is oqnivalcmf toIN or within the scope of one or more <routine name>d
Ir

or

<beginning label>s whose associated <SQL parameter list> or <local declaration list> includes
an SQL parameter or SQL variable whose <identifier> is equivalent to IN. Let the phrase
possible qualifiers denote those exposed <table name>s, <correlation name>s, <routine name>s,
and <statement label>s.

a) Ca

Se:

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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4)

5)
6)

7)

Ac¢ess Rules

ISO/IEC 9075-4:1996 (E)

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

ISO/IEC 9075:1992.

) Thaimnblicit aualificr IO 1c imnlamantation-denendent —Tha sconaof IO is
P | P vt P 1 He-560P -0

that which

vToT—cr

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

(JT) AS IQ
b) Let V be the table, SQL parameter list, or <local declaration list> associated with
Case:

a) IfIQ is a <table name> or <correlation name>, then IR is aleolumn reference. I
uniquely identify a column of the table V. Let R be that celumn.

b) IfIQ is the <routine name> of an SQL-invoked routine,then

Case:

i) IfIN is an SQL variable of V, then IR is@n“SQL variable reference. Let R bd
variable.

ii) Otherwise, IR is an SQL parameter’reference. IN is an SQL parameter of V.
that SQL parameter.

b) If IQ is a <beginning label>, then/IR is an SQL variable reference. IN is an SQL
V. Let R be that SQL variable.

The data type of IR is the.data type of R.
If the data type of IR is'character string, then IR has the Implicit coercibility attrib
Yariable R.

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

1Q.

V shall

that SQL

Let R be

variable of

ute and
1ts collating sequenceis the default collating sequence for the column, SQL paramet¢r, or SQL

an SQL

None.

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.

Scalar expres
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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 additjonal Syntax Rules.

Access Rules

No additfional Access Rules.

General Rules

1) [Replace §R3) | If an <SQL procedure statement> S contajns, /without an intervening <SQL
procedune statement>, one or more <value expression>s that generally contain, without an
intervenjng <routine invocation> whose subject routines do not include an SQL function, ong¢
or more <datetime value function>s, then all suchdatetime value function>s are effectively
evaluated simultaneously. The time of evaluation. of a <datetime value function> during the|
execution of S is implementation-dependent.
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6.5 <case expression>

Function
Specify a conditional value.

Format

No additional Format items.

Syntgax Rules

1) [Indert this SR | If <case specification> specifies <simple case>, then the <case‘operand> s$a11 not
gerjerally contain a <routine invocation> whose subject routines include an SQL-invoked routine
that is possibly non-deterministic or that possibly modifies SQL-data,

Access Rules

Noladditional Access Rules.

General Rules

No|additional General Rules.
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6.6 <value expression>

6.6 <value expression>

Function
Specify a value.

Format

<value expresstomr—primary>——
! All alternatives from ISO/IEC 9075:1992
| 4S0L parameter or SQL variable reference>

Syntax Rules

1) [Replack SR2) ] If the data type of a <value expression primary> is character-string, then the
collatihg sequence and coercibility attribute of the <value expression primary> are the collpting
sequer]ce and coercibility attribute of the <unsigned value specification>, <column referende>,
<SQL parameter or SQL variable reference>, <set function specification>, <scalar subquery>,
<case pxpression>, <value expression>, or <cast specification> immediately contained in the
<valug expression primary>.

elel ~ Y~
ccess Rules

No addlitional Access Rules.

General Rules

No adglitional General Rules.
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7 Query expressions

7.1

<table value constructor>

Fun
Spec

For

No ad

ction
fy a set of <row value constructor>s to be constructed into a table.

mat

iditional Format items.

Syntax Rules

D [

t

Acc

Gen

ess Rules

[0 additional Access Rules.

leral Rules

[0 additional General Rules.

nsert this SR | A <table value constructor> is possibly non:deterministic if it contains & <rou-
ne invocation> whose subject routines include an SQL-invoked routine that is possibly non-
deterministic.

Query expressions
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7.2 <table expression>

Function
Specify a table or a grouped table.
Format

No additional Format items.

Syntax Rules

1) [Insert thig SR | A <table expression> is possibly non-deterministic if it contains a gvoutine invoca-
tion> whose subject routines include an SQL-invoked routine that is possibly fien-deterministic.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.
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7.3 <query specification>

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

Format

No additiocnal format items

Syntax Rules

1) [Heplace SR10) | A column of the table that is the result of a <query specification> is popsibly
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 A8 x<(where X represents some
<data type> or <domain name>), SYSTEM_USER, A <dynamic.parameter specificatiop>, or a
<det function specification> that does not contain COUNT.

2) | Ipsert after SR13)a) | The <query specification> contains a groutine invocation> whose sfibject
rojtines include an SQL-invoked routine that is possibly non-deterministic.

Accdss Rules

No additional Access Rules.

General Rules

No additional General Rules.
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7.4 <query expression>

7.4 <query expression>

Function

Specify a table.

Format

©ISO/MEC

No additi

Syntax Rules

subject| routines include an SQL-invoked routine that possibly modifies SQL;data, unless @

that is

Access Rules

No additional Access Rules.

General|Rules

No additional General Rules.

T Format Ttemss

immediately contained in an <insert statement>.

is SR | A <query expression> QF shall not generally contain a <routineinvocation> whose

1) | Insert til
a <tablle value constructor> and is immediately contained in an <insert columns and sourc

£ is
b>
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7.5 <scalar subquery>, <row subquery>, and <table subquery>

ISO/IEC 9075-4:1996 (E)

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 a

Hi1tional Format 1tems

Syntax Rules

Nlo additional Syntax Rules.

Access Rules

No additional Access Rules.

Genleral Rules

1Y)

Query expressions

nsert after GR1) | During the evaluation of a <subquery>, an atomic execution context is active.
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8.1 Subject routine determination

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

Syntax Rules

1) Lef SR and AL be respectively a set of SQL-invoked routines, arbitrarily-ordered, and the <SQL
argument list> specified in an application of this Subclause.

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

3) Let m be the number of SQL arguments in AL. Let A; be theyj-th SQL argument in AL
4) Let SDTA; 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 than' one SQL-invoked routine in SR, then for each
pair of SQL-invoked routines { Ry, Ry } in SR, if SDTP,, < SDTPF,, in the type precedence list
of BDT A, then eliminate R, from SR.

NQTE 7 — The “type precedence list” of'd@given type is determined by Subclause 8.2, “Type precedence
list| determination”.

7) The set of subject routines is the set of SQL-invoked routines remaining in SR.
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8.2 Type precedence list determination

8.2 Type precedence list determination

Function

Determine the type precedence list of a given type.

Syntax Rules

1) Let DT lication of this Subclause.

2) Let TPL be the type precedence list of DT.

3) Let “A|< B” represent “A has precedence over B” and let “A ~ B” represent “A has the sanje

4)

5)

6)

7)

8)

If DT

BI

If DT

BI

It DT

a) Le|
DX

If

Di

sp
b) Tt

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

fixed-length character string, then TPL is

s variable-length character string, then TPL is

ARACTER VARYING

is fixed-length bit string, then TPL is

', BIT VARYING

s variable-length bit character string, then TPL is

P VARYING
s numeric, then:

t NDT be the following set of numeric types: SMALLINT, INTEGER, NUMERIC,
[CIMAL, REAL, FLOAT, and DOUBLE PRECISION.

the radix-of any of the exact numeric types SMALLINT, INTEGER, NUMERIC, or
PCIMAL'i$ decimal, then let “precision” mean the product of logg (10)and the actugl
beified)or implementation-defined precision.

1)

ii)

£-11 . P o IV | 14 L Lald
CIVIIUWIILE BSTL 1 UL PITLCUTIIVC T TIAUIUVIISIIT S TTUILS

If the implementation-defined precision of INTEGER is greater than the implementation-
defined precision of SMALLINT, then SMALLINT < INTEGER; otherwise, SMALLINT
~ INTEGER.

Case:

1)

2)

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

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 is 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~-oft 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 greater
than the implementation-defihed precision of SMALLINT, then SMAILLLINT <
NUMERIC.

B) If the implementation-defined precision of SMALLINT is greater thap the
implementation-defined maximum precision of NUMERIC, then NUMERIC
< SMALLINT.

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 DECIMAL <
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

2) If the implementation-defined maximum precision of FLOAT is equal to the

3) Otherwise, FLOAT < DOUBLE PRECISION.

viii)

c¢) Let
d) TPL

i 17

i) I

iii) I

iv) H

9) IfDTis

DT

the implementation-defined precision of DOUBLE PRECISION, then DOUBLE
PRECISION < FLOAT.

ECISION, then FLOAT ~

DOUBLE PRECISION.

et MAXEX be whichever of INTEGER, NUMERIC, and DECIMAL has the greatest

AXEX < MINAP.

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

[PL is initially empty.

et ST be the set of types containing DT and everytype T in NDT for which the pre
ence relationship DT < T or DT ~ T is in PTC.

et n be the number of types in ST.
tepeat the following n times:

) Let NT be the set of types T} in’ST such that there is no other type T; in ST for
which T; < T} according toxPTC.

) Case:

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

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

INTERVAL, then TPL is

©ISO/IEC

ecedence and let MINAP be whichever of REAL and FLOAT has theleast precedenge.

b in

R

or a comparable interval type.

10) If DT is

DT

a datetime type, then TPL is
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9 Additional common elements

9.1

<routine invocation>

ISO/IEC 9075-4:1996 (E)

Function

Invoke an SQL-invoked routine.

Format

<routi

<SQL 4

<SQL 4

Synt
1) Le

2) Aq
caj

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

rgument list> ::=

rgument> ::=
<value expression>
| <target specification>

hx Rules

t RN be the <routine name> immediately contained in the <routine invocation> RI.

ndidate routine”) if and only if

Cagse:

a)

b)

3) Ay

If RI is immediately contained in a <call statement>, then R is an SQL-invoked pr

identifier> of RN

name>-of‘\R is equivalent to the <qualified identifier> of RN.

rofitine and

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

SQL-invoked routine R is a possibly candidate routine for RI (henceforth, simply “gossibly

bcedure,

and the <qualified:identifier> of the <routine name> of R is equivalent to the <qualified

OtherwiseR'is an SQL-invoked function and the <qualified identifier> of the <royitine

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

Case:

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

b)

EXECUTE on M.

Otherwise, the applicable privileges include EXECUTE on R.

4) 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.

iii) Let P; 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 P 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 defjermi-
nation”.

5) If <SQL argument list> does not immediately contain at least one <SQL~argument>, then
a) Lef 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 ¢fithe current SQL-session indicates that gn
SQL-invoked routine is active,‘then let DP be the routine SQL-path of that
routine execution context.

B) Otherwise,

Case:

I) If RI is contdined in an <SQL-server module definition>, then let DP b¢ the
SQL-pdth of that <SQL-server module definition>.

I1) If(RIs contained in a <schema definition> without an intervening <SQL-
server module definition>, then let DP be the SQL-path of that <schema
definition>.

1) 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, thé¢n 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.
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
is the possibly invocable routine (if any) contained in S.

Case:

Case:

B)

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

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

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

h) The set of candidate routines of RIis defined as follows:

i) If RN does not contain_a <schema name>, then

1) Case:

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

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 REare 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 charactér set of A; are the same character set.

A) If theroutine execution context of the current SQL-session indicates that an

SQLYinvoked routine is active, then let DP be the routine SQL-path of that

routine execution context.

Otherwise,

Case:

D

If RI is contained in an <SQL-server module definition>, then let |DP be the

1D

I

V)

SQL-path of that <SQL-server module definition>.

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>.

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.

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 identified by <routine name>.

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

¢) The get of compatible candidate routines of RI is defined as follows.

Case

1)

p—t

F RI is immediately contained in a <call statement>, then the compadible candidate
butines of RI are the candidate routines of RI.

]

ii) (Otherwise:

1] The Syntax Rules of Subclause 8.1, “Subject routine determination”, are applied to
the candidate routines of RI and AL, yielding a set 6f subject routines SR.

[N}
~"

There shall be at least one subject routine in<SR-

[Jb)
~

Case:

A) If RN contains a <schema namex,then 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 E? in
SR for which the <schema name> of the schema that includes R2 precedé¢s
in DP the <schema name> of the schema that includes R1I.

'

1) Let 'RT be the data type returned by R1. The compatible candidate routines of KI
are those SQL-invoked routines in the set of candidate routines of RI whose returned

data type contains kT intheir type precedence tists:
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.

Persistent Stored Modules (SQL/PSM)


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

©ISO/IEC

ii)

4)

5)

Otherwise:

(=Y

)

b
~~

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.

For each P; that is an input SQL parameter or both an input SQL parameter and
an output SQL parameter, A; shall be 3351gnable to P;, according to the Syntax

> : > —and A; as
TARGET and VALUE, respectively.

Let T;: be the data type name hat is included i in the data type descriptor of the data

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

arbitrarily chosen, in some data type in T'S; and for each data type in T'S; there

is exactly one such value in V' S;. Let XAL be the set of all <SQL argument|list>s
XAL; 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 determfination”,
are applied to the compatible candidate routines of RI and X AL;, yielding 4 set of
candidate subject routines CSR; for eachyX’AL;.

s such that nach ele}mnnt is scme v ralue

S
Duvill iau vaviy 1111

Case:

A) If RN contains a <schema nafé>, then for each XALj, there shall be exactly
one candidate subject routiné in CSR;. The subject routine SR; of X AL}, is the
candidate subject routingin CSR;.

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

1) ) 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 ¢'SR;
such that there is no other candidate subject routine R2; in CS|R; for
which the <schema name> of the schema that includes R2; pregedes in

3)

4)

oDl 1 £41 1 P N N " - | .1
17T UITC <SCIICIITA ITAIIIT > U1 UTTE SUIITTITA UIAU TITUITRITS JLLJ-

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

GeneralRules

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

\¥]
N~
C
o
17
@

a) If AL 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:
i) | Each SQL argument A4; in SAL is evaluated, in(any order, to obtain a value V}.
i) | 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 XAL; the
data type of A; ; and the data type of V; are compatible.

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

3) Let N|and PN be the number of values V; in DAL. Let T; be the data type of the i-th SQI.
paramleter P; of R. For ¢ ranging from 1 to PN,

Case:
a) If |P; is andnput SQL parameter or both an input SQL parameter and an output SQL pa-

rafnetersthen 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, Iet C PV, be an implementation-defined value of type 1;.

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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6) 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) Set the values of the current SQL-session identifier, the identities of all instances

of global

temporary-tables;thecurrentconstraint nmrode—for eachimtegrity constraint;the
transaction access mode, the current transaction isolation level, and the currentt
diagnostics area limit to their values in CSC.

¢ Case:

local temporary tables, declared local temporary tables that-are defined by <t

cursors.

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

ii) Otherwise:

1) Remove from RSC the identities of allinstances of created local temporan
that are referenced in <module>s ¢hdt are not the <module> of P, declared
porary tables that are defined by, <temporary table declaration>s that are

cursors that are defined bywdeclare cursor>s that are contained in <mody
are not the <module> of R.

2) It is implementation-defined whether the identities of all instances of creg
temporary tables-that are referenced in the <module> of P, declared local
tables that are'defined by <temporary table declaration>s that are contai
the <module>"of P, and the cursor position of all open cursors that are de
<declare.cursor>s that are contained in the <module> of P are removed fr

d) Indicate in the routine execution context of RSC that the SQL-invoked routine R

e) Indicatéin the routine execution context of RSC whether or not containing SQL,
SQL-data, or modifying SQL-data is permitted.
NOTE 15 — Such an indication is derived from the routine descriptor of R.

urrent
ransaction

i) If R is an SQL routine, then remove from RSC the identities of all instances ¢f created

bmporary

table declaration>s that are contained in <module>s, and’the cursor position ¢f all open

RQL-server

y tables
local tem-
contained

in <module>s that are not the{<module> of P, and the cursor position of 41l open

1le>s that

ted local
temporary
ned in
fined by
bm RSC.

Is active.

reading

fi \Case-

i) If R is an external routine, then:

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,
the SQL-session <module> of RSC to be the <module> M of P; otherwise,
SQL-session <module> of RSC to be an implementation-defined <module>

then set
set the
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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.

a) If R possibly contains SQL and containing SQL is not permitted, then an exception condition
is raised: external routine exception — containing SQL not permitted.

b) If R possibly reads SQL-data and reading SQL-data is not permitted, then:

U LY 2

i) If R is an external routine, then an exception condition is raised;‘external routine
ejcception — reading SQL-data not permitted.

ii) (Qtherwise, an exception condition is raised: SQL routine exception — reading SQL-dgta
rot permitted.

¢) If R possibly modifies SQL-data and modifying SQL-data is not permitted, then:

i) If R is an external routine, then an exception condition is raised: external routine
drception — modifying SQL-data not permitted.

ii) (Qtherwise, an exception condition is raised: SQL routine exception — modifying SQI
lata not permitted.

()

d) If R [does not possibly modify SQL-data, then the routine execution context is set to indidate
that|modifying SQL-data is not permitted.

e) If R|does not possibly read SQIL-data, then the routine execution context is set to indicate
that|neither modifying ner reading SQL-data is permitted.

f) If R |does not possiblycontain SQL, then the routine execution context is set to indicate {hat
neither modifying.SQL-data, reading SQL-data, nor containing SQL is permitted.
NOTE 1B — Otherwise, the routine execution context is unaltered.

If R is ap SQIsroutine, then:

a) For | ranging 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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d)

e)

g)

h)

9) If}

a)

b)

ISO/IEC 9075-4:1996 (E)

9.1 <routine invocation>

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: SQL routine exception —

modifying SQL-data not permitted.

If there is an unhandled exception or completion condition other than successful o
at completion of the execution of the <SQL routine body> or R, then that conditio
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
function executed no return statement.

R.

NOTE 17 — “Returned value” is defined in Subclatise 13.2, “<return statement>".
parameter or both an input SQL parameter and an output SQL parameter, set the
C PV; to the value of P;.

R is an external routine, then:

includes R is implementation-defined.
If R specifies PARAMETER STYLE SQL, then

i) Case:

set as ‘follows:
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.

mpletion
h is

<SQL

routine body> of R, then an exception condition is raised: ,SQL routine exceptign —

ii) Otherwise, let RV be the returned value of the execution of the <SQL routine Hody> of

If R is an SQL-invoked procedure, then for each SQL parameter of R that is an output SQL

value of

The method and time of binding of P to the schema or <SQL-server module definitjon> that

1) If R is.dan SQL-invoked function, then the effective SQL parameter list ESHL of R is

L is the

C) For i ranging from (PN -+ 1) +1to (PN +1)+ N the i-th entry in ESH
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.

Additional common elements 59


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

ISO/TEC 9075-4:1996 (E)

9.1 <routine invocation>

ii)
iii)
iv)

\2

c) If

G)

H)

D

1A

©ISO/MTEC

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
item.

text

Set the value of the SQL indicator argument corresponding to the result data

item (that is, SQL argument value list entry (PN + 1+ N) + 1 to 0.

For i rancing from 1 to PN’ if‘f’PVi is the null vq]nr.\7 then set entry (PN L

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

A)
B)

C)
D)
E)

F)
G)

The exception data item-is set to ’00000’.

The routine namre\text item is set to the <qualified name> of the routine name of R}

1) + ¢ (that is, the i-th SQL indicator argument corresponding to CPV;) to11;

otherwise, set entry (PN + 1) + ¢ (that is, the i-th SQL indicator argunient
corresponding to CPV;) to 0.

For i ranging from 1 to PN, the i-th entry in ESPL is CPV}!

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

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

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

For i equal to (PN + N) + 4, the\i:th entry in ESPL is the message text iten

For i ranging from 1 to PNZif CPV; is the null value, then set entry PN +}
_1’

ESPL (that is, the i-th SQL indicator argument corresponding to CPV;) to

cator

S0
item.

item.

P

in

otherwise, set entry PV + ¢ in ESPL (that is, the i-th SQL indicator argumient

corresponding to GPV;) to 0.

The specifictname text item is set to the <qualified identifier> of the specific name ¢f R.

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

he SQL-invoked routine specified PARAMETER STYLE GENERAL, then the effect

Sq

L. parameter list ESPL of R is set as follows:

ve

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

values are set as follows:

f) P is executed with a list of EN parameters PD; whose parameter names are PN; and whose

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 PI/I”. res

pectively.

Refer to the two columns of the operative data type correspondences table as.{
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 type liste
host data type column of the row in the data type correspondencestable whos
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;.

If, before the completion of the execution of P, an attemptis ‘made to execute an
transaction statement or an SQL-connection statement{théen an exception conditi
raised: external routine exception — prohibited SQL-statement attempted.

If containing SQL is not permitted and, before thé completion of the execution of]
attempt is made to execute an <SQL proceduré’statement> that possibly contains
an exception condition is raised: external routine exception — containing SQL not

If reading SQL-data is not permitted“and, before the completion of the execution
attempt is made to execute an <SQIL procedure statement> that possibly reads S¢
then an exception condition is raised: external routine exception — reading SQL-a
permitted.

If modifying SQL-data is(not permitted and, before the completion of the executiol
attempt is made to execute an SQL-data change statement or an SQL-schema sta
then an exception,condition is raised: external routine exception — modifying SQIl
permitted.

If the language specifies ADA (respectively C, COBOL, FORTRAN, MUMPS, PAS
and P is-not a standard-conforming Ada program (respectively C, COBOL, Fortran|
Pascal;"PL/I program), then the results of the execution of P are implementation-d

he “SQL

1 in the
b value in

SQL-
on is

P, an
SQL, then
permitted.

bf P, an
DL.-data,
lata not

h of P, an
tement,
-data not

CAL, PLI)
, MUMPS,
lependent.

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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62

<routine invocation>

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.

B) The following SQL-statement is effectively executed:

DEALLOCATE PREPARE SSN

ii) 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 execution'of P was succpss-
ful.

2) If the first two characters of the exception data item are eqtal to the SQLSTATH
exception code class value for external routine exception, then an exception condition
is raised: external routine exception, using a subclass ¢ode equal to the final threge
characters of the value of the exception data item.

-

B) 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 cod¢
equal to the final three characters of thevalue of the exception data item.

1) Otherwise, an exception condition is‘raised: external routine invocation exception —
invalid SQLSTATE returned.

iii) [f the exception data item is not200000’ and R specified PARAMETER STYLE SQL, then
the message text item is storedvin the diagnostics area.

m) If R|is an SQL-invoked funection, then:

i) [Case:

1) If R specifiéd 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 datp
item.

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

Persistent Stored Modules (SQL/PSM)
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10) C4

11)

a)

b)

Pr

a)

b)

c)

d)

e)

ISO/IEC 9075-4:1996 (E)

9.1 <routine invocation>

Case:

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

Case:

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.

2) If a value was not assigned to the i-th entry in ESPL, then CPV; is set to

an

Se:

epare CSC to become the current SQL-session context:

1mplementation-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 ent
ESPL.

If R is an SQL-invoked function, then:

1) Let ERDT be the effective returns data type of the <routine invocation>.

'y in

i) Let the result of the <routine invocation> be the result of assigning RV to a target of

type ERDT according to the rules of Subclause*9.2, "Store assignment", in ISC
9075:1992.

Otherwise, for each SQL parameter P; of R.that is an output SQL parameter or b
input SQL parameter and an output SQI/parameter, let T'S; be the <target specifi
of the corresponding <SQL argument>"4;; C PV; is assigned to T'S; according to the
Subclause 9.1, "Retrieval assignment", in ISO/IEC 9075:1992.

Set the value of the currént constraint mode for each integrity constraint in CSC
value of the current cdnstraint mode for each integrity constraint in RSC.

Set the value of the‘current transaction access mode in CSC to the value of the cy
transaction aceess mode in RSC.

Set the value of the current transaction isolation level in CSC to the value of the
transaetion isolation level in RSC.

Set the value of the current transaction diagnostics area limit in CSC to the valug
current transaction diagnostics area limit in RSC.

/IEC

th an

tation>

rules of

to the

Irrent

rurrent

of the

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

of the instances of global temporary tables in RSC.

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

Function
Specify privileges.
Format

<action> ;==

! All alternatives from ISO/IEC 9075:1992
| HXECUTE

Syntax Rules
1) [Insert tis SR | If the object identified by <object name> of the <grant statemeént> or <revokg

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

NOTE [18 — “schema-level routine” is defined in Subclause 10.18, “<SQL‘invoked routine>”.

Access Rules

No addjitional Access Rules.

General|(Rules

No additional General Rules.
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9.3 <specific routine designator>

Function

Specify an SQL-invoked routine.

Format

<spefific routine designator>TT=
SPECIFIC <routine type> <specific name>
| <routine type> <member name>

<roufine type> ::=
ROUTINE

| FUNCTION
| PROCEDURE

<memper name> :

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

Q< 4~ P o
DYyIijtaa 1vuicoed

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

1) If a <specific name> SN is specified, then thé <specific routine designator> identifies|the SQL-

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

Q)

) Case:

1)

2)

ipvoked routine whose <specific name> is SIV.

) Let RN be the <routine name>"of MN and let SN be the <schema name> of MN.

1) If MN contains a‘<data type list>, then:

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 sufch that
forvall i the data type of its i-th SQL parameter is identical to the i-th <:|;ta type>
in‘the <data type list> of MN. The <specific routine designator> identifigs that
SQL-invoked function.

If <routine type> specifies PROCEDURE, then there shall be exactly ong SQL-
invoked procedure in the schema identified by SN whose <routine name>|is RN such

3)

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 function.

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)

2)

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.

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 FUNCTION is specified, then the SQL-invoked routine that is identified shall be’an SQL-

invoked
shall be

Access Ryles

None.

General Rules

None.

=

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

o

ction. If PROCEDURE is specified, then the SQL-invoked routine that is identifigd
SQL-invoked procedure.
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Function

Specify an SQLSTATE value.

Format

<sqlstpre—vatue

ISO/IEC 9075-4:1996 (E)
9.4 <sqlstate value>

Syntgx Rules

1) Lefl L be the character string that is the value of the <character string literal> containgd in

<sdlstate value>.

2) The implicit or explicit character set of L shall be the implementatien-defined charactef set in
whjch SQLSTATE parameter values are returned.

3) Lef V be the character string that is the value of

TRIM ( BOTH ’

" FROM L )

4) 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 yalue is

or

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

¢) | Five characters of which the-first two have the form of an implementation-defined |Class

value.

6) T

Acceps Rules

Nane:

5) T:[ value of V shall not.be the SQLSTATE value for the condition successful completion.
SQLSTATE valué defined by the <sqlstate value> is the value of V.

General Rules

None.
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9.5 <language clause>

Function

Specify a standard programming language.
Format

<language TS e

I All alternatives from ISO/IEC 9075:1992
| $oL

Syntax Rules

No additional Syntax Rules.

Access Rules

No addlitional Access Rules.

General Rules

Table 2—Standard programming languages

Language
keyword Relevant standard

All alternatives
from ISQ/IEC
9075:199p

SQL ISO/TEC 9075
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<path specification>

Function

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

Format

<patifr—specifitatiormrs—"=

<sch¢ma name list> ::=

Syn!

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

2) If no <schema name> in <schema name list> SO contains th€ xqualified identifier> IN

Acc

General Rules

107]

None.

PATH <schema name list>

<schema name> [ { <comma> <schema name> }... ]

tax Rules

CHEMA, then SO is effectively replaced by

INFORMATION_SCHEMA, SO

pss Rules

[one.

FORMATION_
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Funcftion

Define|a schema.

Format

<schenla definition> ::=

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

<schenja path specification> ::=

<path specification>

<schena element> ::=

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

Syntax Rules

1) [ln}

2)

3)

N(
[in

CO}

<s

Lert this SR | The SQL-invoked roltine specified by <SQL-invoked routine> shall be a schema-
levfel routine.

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

Sert this SR | If <schema path specification> is not specified, then a <schema path specjfication>
wtaining an implémentation-defined <schema name list> that includes the <schema pame>
contained in <schema name clause> is implicit.

[Insert this SRJ/The explicit or implicit <catalog name> of each <schema name> containefl in the
rhema mame list> of the <schema path specification> shall be equivalent to the <cafalog
name>of'the <schema name> contained in <schema name clause>.

AccessRules

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

No adfiitional Format 1tems.

Syntax Rules

D

g
S

Access Rules

Nlo additional Access Rules.

Genkeral Rules

If RESTRICT is specified, then S shall not contain any persistent base fables,
obal temporary tables, created local temporary tables, views, domains; assertions, character
ts, collations, translations, SQL-server modules, or SQL-invoked (routines, and the ¢schema
me> of S shall not be contained in the <SQL routine body> of\aby routine descriptor or in the
RL-path of any SQL-server module descriptor.

nsert before GR8) | For every SQL-server miodule M contained in S, let MN be the <SQJL-server

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

DROP MODULE MN CASCADE

2) |

nsert before GR8) | For every.SQL-invoked routine R contained in S, let SN be the <specific

name> of R. The following «drop routine statement> is effectively executed for every R:

DROP SPECIFIC ROUTINE SN CASCADE

3 |

nsert before GR8) | Let R be any SQL-invoked routine whose routine descriptor contains the

Chse:

schema name>'of S in the <SQL routine body>.

If\Ris included in an SQL-server module M, then let MN be the <SQL-server modfile name>

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

<defautt p&--i n . —

'l All alternatives from ISO/IEC 9075:1992
| CURRENT_PATH

Syntax Rules

1) [Réplace SR1) | The subject data type of a <default clause> is the data type specified in [the
degcriptor identified by the containing <column definition>, <domain.definition>, <alteg column
definition>, or <alter domain statement>, or that defined by the «ddta type> specified [in the
containing <SQL variable declaration>.

2) [[Replace SR3)b) | If CURRENT_USER, SESSION_USER, SYSTEM_USER, or CURRENT| PATH is
spécified, then the subject data type shall be character/string with character set SQL_TEXT. If
the length of the subject data type is fixed, then its length shall not be less than 128 characters.
If the length of the subject data type is variable, then its maximum length shall not be [less than
128 characters.

py)

Access Rules

Nd additional Access Rules.

General Rules

1) [ Ipsert after GR2) in the TC |

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

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

Cgse:

i) LIfthe qnhjnr\f data fy}\n is character ering with variable ]png‘fh then the value obkained

by an evaluation of CURRENT_USER, SESSION_USER, SYSTEM_USER, or CURRENT_
PATH, respectively, at the time that the default value is required.

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

Schema definition and manipulation 75


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

ISO/IEC 9075-4:1996 (E) ©ISO/IEC
10.3 <default clause>

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) [ TInsert after GR2.1) in the TC | When a default value is required for an SQL variable, the default
value for the variable is derived from the <default option> as follows:

a) If the <default option> specifies NULL, then the null value.
b) If the <default option> contains a <literal>, then
Cage:
i) |If the subject data type is numeric, then the numeric value of the <literal>.

ii) |If the subject data type is character string with variable length; then the value of the
<literal>.

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

iv) |If the subject data type is bit string with variable length, then the value of the <literal>.

v) |If the subject data type is datetime or interval, then the value of the <literal>.

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

Cage:
i) |If the subject data type-isicharacter string with variable length, then the value ob/

tained by an evaluation-of CURRENT_USER, SESSION_USER, SYSTEM_USER, (
CURRENT_PATH, respectively, at the time that the default value is required.

C]

ii) |If the subject data type is character string with fixed length, then the value obtaingd by
an evaluatignnof CURRENT_USER, SESSION_USER, SYSTEM_USER, or CURRENT_

PATH, respectively, at the time that the default value is required, extended as necegsary
on the right with <space>s to the length in characters of the subject data type.

d) 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.
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10.4 <check constraint definition>

Function
Specify a condition for the SQL-data.
Format

ISO/MEC 9075-4:1996 (E)

efinition>

No ag

Synitax Rules

5. . 4 .
UL CLUIIadLl FTULINAU L LIS .

1)

Insert following SR1) |

]

-

2) [l
S

3)

w [

4)

oY |

Acc

Gen

[OTE 21 — <SQL parameter name> and <SQL variable name> are also exclirded because of]
hles for <SQL parameter name> and <SQL variable name>.

nsert this SR | The <search condition> shall not generally contain ‘a <routine invocatio
ibject routines include an SQL-invoked routine that is possSibly non-deterministic.

nsert this SR | The <search condition> shall not generally contain a <routine invocatio
ubject routines include an SQL-invoked routine that<possibly modifies SQL-data.

nsert this SR | The <search condition> shall not generally contain a <value specificatio
URRENT_PATH.

ess Rules

[0 additional Access Rules.

eral Rules

o additional General Rules.

the scoping

h> whose

h> whose

n> that is
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column definition>

10.5 <drop column definition>

Function

Destroy a column.

Format

No addition

al Format jitems

©ISO/IEC

Syntax Rules

1) [[Replace
a) The

b) The
that

¢) The
d) The

Access R

No addi

General |

S5R4) | If RESTRICT is specified, then C shall not be referenced in any of| the followin
<query expression> of any view descriptor.

<search condition> of any constraint descriptor other than a table constraint descrig
contains references to no other column and that is included(in‘the table descriptor g

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

module descriptor of any SQL-server module.

ules

tional Access Rules.

Rules

1) [ Insert bg

fore GR3) | Let R be any SQLfinvoked routine whose routine descriptor contains the

<columi

Case:

a) IfR
of M
Rulé

b) Oth

 name> of C in the <SQLroutine body>.

is included in an\SQL-server module M, then let MN be the <SQL-server module na
. The following <drop module statement> is effectively executed without further Acq
e checking:

DROP MODULE MN CASCADE

brwise, let SN be the <specific name> of R. The following <drop routine statement> [i

effe

>

X

tor
fT,

me>
eSS

-va]y executed without further Access Rule (‘hpr‘king'

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
<drop 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

No additicnal-Eormat—items

Syntax Rules

1) [Replace SR4) ] If RESTRICT is specified, then no table constraint shall be.dépendent on| 7C and
the <constraint name> of TC shall not be contained in the <SQL routine body> of any|routine
descriptor.

Access Rules

No¢ additional Access Rules.

Geng¢ral Rules

1) [ Ipsert before GR2) ] Let R be any SQL-invoked routine whose routine descriptor containg the
<cpnstraint name> of 7C in the <SQL routine body>.

Cqse:

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

of M. The following <drop module statement> is effectively executed without furth¢r 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 SPECTIFIC ROUTINE SN CASCADE
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10.7 <drop table statement>

Function

Destroy a table.

Format

©ISO/MIEC

No additiopatTFormat oS

Syntax Rules

1) | Replace

a) Thg <query expression> of any view descriptor.

b) Thé¢ <search condition> of any constraint descriptor.
¢) Th¢ <SQL routine body> of any routine descriptor.

d) Thé¢ module descriptor of any SQL-server module.

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

Access Rules

No additional Access Rules.

General|Rules

1) [ Insert

<table

Case:

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

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

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

of ]

Rule checking:

b) Ot
effi

DROP MODULE-MN CASCADE

DROP SPECIFIC ROUTINE SN CASCADE

M. The following <d¥op module statement> is effectively executed without further Agcess

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

2) [Insert 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

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

DROP MODULE MN CASCADE

80 Persistent Stored Modules (SQL/PSM)


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

ISO/MIEC 9075-4:1996 (E)

10.8 <view definition>

10.8 <view definition>

Function

No ad

Synttax Rules

ditional Format i1tems.

1

Insert following SR1) |

[

Ace

Q
:

—
~

okl ol A |

s
gl

iles for <SQL parameter name> and <SQL variable name>.

ess Rules
[0 additional Access Rules.

aeal .
Crdal Ivuicd

his table to A and SELECT for each column of V to A. This privilege is grantable if

[OTE 22 — <SQL parameter name> and <SQL variable name> are also excluded because of| the scoping

Replace GR4) | A set of privilege descriptors iscereated that defines the privilege SELECT on

and only

[ the applicable SELECT privileges on dll*<table name>s contained in the <query expression>

bject routines of a <routine invocation> contained in the <query expression> are gi

he grantor of this privilege descriptor is set to the special grantor value “_SYSTEM’|.

zT;e grantable and the applicable EXECUTE privileges on all SQL-invoked routines that are

rantable.
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10.9 <drop view statement>

Function
Destroy a view.

Format

No additionpi—-Fermat—itemns

Syntax Rules
1) [Replace $R3) | If RESTRICT is specified, then V shall not be referenced in any ofithe following:

Q

a) The kquery expression> of any view descriptor.
b) The ksearch condition> of any constraint descriptor.
¢) The kSQL routine body> of any routine descriptor.

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

Access Rules

No additional Access Rules.

General Rules

1) [ Insert beffore GR2) | Let R be any SQL-inyoked routine whose routine descriptor contains the
<table name> of V in the <SQL routinébody>.

Case:

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

PROP MODULESMN CASCADE

b) Othe¢rwise,let/SN be the <specific name> of R. The following <drop routine statement> fis
effeqtively executed without further Access Rule checking:

DROP SPECIFIC ROUTINE SN CASCADE

2) [Insert before 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

No additienal -Eormat—items

Syntax Rules
1) [Replace SR2) | 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.

Accepss Rules

Nd additional Access Rules.

General Rules

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

DROP MODULE MN CASCADE
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10.11 <drop character set statement>

Function

Destroy a character set.

Format

No additi

Syntax Rules
1) [Replacg SR3) | C shall not be referenced in any of the following:

a)
b)
9
d)
e)

£

Access Rules

No addlitional Access Rules.

General Rules

The <query expression> of any view descriptor.

T

Thie translation descriptor of any translation.

T

T:[ <search condition> of any constraint descriptor.

T::E <SQL routine body> or the <SQL parameter déc¢laration>s of any routine descriptg

©ISO/IEC

o Format Ttems:

collation descriptor of any collation.

module descriptor of any SQL-server modile!

1) [ Insert

before GR2) | Let R be any”SQL-invoked routine whose routine descriptor contains th

<character set name> of C'in the <SQL routine body> or the <SQL parameter declarationxs.

Case:

a)

b)

If

R is includedun an SQL-server module M, then let MN be the <SQL-server module n

=

]

ame>

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 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 1tems.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

Gerneral Rules

1)

insert before GR2) | Let SSM be any SQL-server miedule whose module descriptor contains the
collation name> of C and let MN be the <SQL-server module name> of SSM. The fpllowing
drop module statement> is effectively executed without further Access Rule checking:

A

A
e

DROP MODULE MN CASCADE

2)

insert before GR6) | Let R be any SQL<nvoked routine whose routine descriptor contains the
collation name> of C in the <SQL Troutine body> or the <SQL parameter declarationps.

A

(ase:

d) 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

H) 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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10.13 <drop translation statement>

Function
Destroy a character translation.

Format

No additionat—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.
c) The|collation descriptor of any collation.

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

Access Rules

No additional Access Rules.

General Rules

1) [Insert bgfore 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.

Case:

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

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

DROP MODULENMN CASCADE

b) Otherwise;let SN be the <specific name> of R. The following <drop routine statement>|is
effegtively,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 addlitional Format items.

Syntax Rules

1) [ Ingert after SR4) |

NQTE 23 — <SQL parameter name> and <SQL variable name> are also e€xcluded because of the scoping
rulps for <SQL parameter name> and <SQL variable name>.

2) [Inpert this SR | The <search condition> shall not generally contain‘a <routine invocationy whose
subject routines include an SQL-invoked routine that is possibly non-deterministic.

3) [Inpert this SR | The <search condition> shall not generally contain a <routine invocation} whose
j i include an SQL-invoked routine that\possibly modifies SQL-data.

4) [Inpert this SR | The <search condition> shall not¢generally contain a <value specification3 that is
CURRENT_PATH.

Acceps Rules

Nd additional Access Rules.

General Rules

Nd additional GeneralkRules.

Schema definition and manipulation 87


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

/TEC 9075-4:1996 (E)

10.15 <drop assertion statement>
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Function

v an assertion

No additidnal Format items.

Syntax Rules

1)
of any poutine descriptor.

Access Rules

No additional Access Rules.

General Rules

1) [ Insert before GR1) | Let R be any SQL-invoked routine;whose routine descriptor contains th¢
<constraint name> of A in the <SQL routine body=:

Case:

of

Rulle checking:

DROP MODULE MN CASCADE

a) If ‘Pis included in an SQL-server module'M, then let MN be the <SQL-server module npme>

Insert this SR | The <constraint name> of AN shall not be referenced in the <SQL Toutine bofiy>

. The following <drop module stdtement> is effectively executed without further A¢cess

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

effpctively executed without further Access Rule checking:

DROP SPECIFIC ROUTINE SN CASCADE
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10.16 <SQL-server module definition>

Function

<SQLtserver 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

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

<SQLtserver module schema clause> ::=
SCHEMA <default schema name>

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

<SQLtserver module path specification> ::=
<path specification>

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

Synitax Rules
1) If an <SQL-server module definition> is contained in a <schema definition> SD and the <SQL-

brver module names-of the <SQL-server module definition> contains a <schema name>, then
that <schema name> shall be equivalent to the specified or implicit <schema name> ¢f SD.

2]

2) The schemasidentified by the explicit or implicit <schema name> of the <SQL-server|module
nfame> shall not include a module descriptor whose <SQL-server module name> is equivalent to
the <SQL-server module name> of the containing <SQL-server module definition>.

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

NOTE 24 — “Schema-level routine” is defined in Subclause 10.18, “<SQL-invoked routine>".

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

ule
the
ma

ion

2) A privilg¢ge descriptor is created that defines the EXEGUTE privilege on the SQL-server mog-
ule to tHe <authorization identifier> that owns thesschema identified by the explicit or impligit
<schemg name> of the <SQL-server module name>. The grantor for the privilege descriptor|is
set to tHe special grantor value “_SYSTEM”. This privilege is grantable if and only if all of the
privilegés necessary for the <authorization identifier> to successfully execute the <SQL proc
dure stdtement> contained in the <routine body> of every <SQL-invoked routine> contained|in
the <SQL-server module definition> are grantable.

[¢3

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

3) An SQL}server module desCriptor is created that describes the SQL-server module being defihed.
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
spedification>.

) Th 1 14 1 e 11 41 QAOT o J4 I 1
C e gerault scIIenta 1rranie SPUCUIIICU Uy UIT SOYLASTIVEL Utlaull SLHTIHA LIaustT~.

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

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

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>

Function
Destroy an SQL-server module.

Format

<drop mod{iI& STatements ::=
DRQP MODULE <SQL-server module name> <drop behavior>

Syntax Rules

1) Let M be the <SQL-server module name> and let M be the SQL-server module identified|by
MN.

2) M shall be an SQL-server module.

3) If RES[TRICT is specified, then M shall not contain an SQL-inyoked routine that is included in
the sulpject routines of a <routine invocation> that is containedin any of the following:

a) The <SQL routine body> of any routine descriptor ngt included in the module descriptqr of
M.

b) The <query expression> of any view descriptor.
¢) The <search condition> of any constraint descriptor or assertion descriptor.

d) Thp module descriptor of any SQL-server module other than M.

Access Rules

1) The current <authorization idéntifier> shall be equivalent to the <authorization identifier>|that
owns the schema identified, by, the <schema name> of M.

General Rules

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

" REYOKE EXECUTE ON MODULE MN FROM A CASCADE

2) M and its descriptor are destroyed.
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10.18 <SQL-invoked routine>

Function

Define an SQL-invoked routine.

Format

<SQLFInvoked—Troutinmes——TT=
<module routine>
| <schema routine>

<modpile routine> ::=
<module procedure>
| <module function>

<schpma routine> ::=
<schema procedure>
| <schema function>

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

<SQLI-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-invokéd function>

<SQI]-invoked function> :i=
FUNCTION <routiné ,name>
<SQL parametexr* list>
<returns clause>
[ <languagé clause> ]
[ SPECIRIC <specific name> ]
[ <déterministic attribute> ]
[ £SQL-data access indication> ]
<xroltine body>

<scheméa procedure> ::=

AR aoT : 1 3 3
CREARTT oYL IIIVORTCO proceaure

<schema function> ::=
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> ]
<result cast> ::= CAST FROM <data type>
<returns data type> ::= <data type>

<routine bpdy> ::=
<$QL routine body>
| <¢xternal body reference>

<SQL routihe body> ::= <SQL procedure statement>

<external body reference> ::=
EXTHERNAL [ NAME <external routine name> ]
[ <parameter style> ]

<parameter| style> ::=
PARAMETER STYLE SQL
| PARAMETER STYLE GENERAL

<determiniftic attribute> ::=
DETERMINISTIC
l NQT DETERMINISTIC

<SQL-data fccess indication> ::=
NG SQL
| CQNTAINS SQL
| READS SQL DATA
| MODIFIES SQL DATA

Syntax Rjules
1) An <SQL-invoked routine> specifies an SQL-invoked routine.

2) If <SQLtinvoked routine> immediately contains <schema routine>, then the SQL-invoked
routine {dentified by <routine name> is a schema-level routine.

3) An SQLlinvoked routine specified as an <SQL-invoked procedure> is called an SQL-invoked
procedute;an SQL-invoked routine specified as an <SQI-invoked function> is called an SQIL-
invoked 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)

11)

12)

13)

14)

15)

16)

17)

18)

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
i-th SQL parameter of R.

N¢ two SQL parameters of R shall have equivalent <SQL parameter name>s.

If <SQL-invoked routine> is contained in a <schema definition> without an intervening <SQL-
server module definition> and if RN contains a <schema name>, then that <s¢hema napme> shall
bef equivalent to the specified <schema name> of the containing <schema définition>.

If kSQL-invoked routine> is contained in an <SQL-server module definition> and if RN contains
a gschema name>, then that <schema name> shall be equivalent t¢ the specified or ithplicit
<schema name> of the containing <SQL-server module definitions

Ldt S be the schema identified by the <schema name> of RN

THe scope of an <SQL parameter name> contained in PLis the <routine body> RB of the
<§QL-invoked procedure> or <SQL-invoked function>that contains PL.

An SQL-invoked routine shall not contain a <paratheter name>, a <dynamic paramete}f specifi-
cafion>, or an <embedded variable name>.

C4se:

a)| If R is an SQL-invoked procedure,then S shall not include another SQL-invoked pfocedure
whose <routine name> is equivalent to RN and whose number of SQL parameters s PN.

b)| Otherwise, let SCR be the.get containing every SQL-invoked function in S, including R,
whose <routine name> i§ equivalent to RN and whose number of SQL parameters {s PN.

i) Let AL be an <SQL argument list> constructed from a list of arbitrarily-selectdd values
in which the-data type of every value 4; in AL is compatible with the data typg of the
corresponding SQL parameter P;.

ii) For every A;, eliminate from SCR every SQL-invoked routine for which the datla type of
P; gs\hot in the type precedence list of the data type of A;.

iii) (Let SR be the set of subject routines defined by applying the Syntax Rules o
Subclause 8.1, “Subject routine determination”, with the set of SQL-invoked routines

as SCRand <SQL argument list> as AL. There shall be exactly one subject routine in
SR.

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) 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>.

20) If <deterministic attribute> is not specified, then NOT DETERMINISTIC is implicit.
21) If <SQL-data access indication> is not specified, then CONTAINS SQL is implicit.
22) If R is an SQL-invoked function, then <parameter mode> shall not be specified.

23) If R is an SQI. routine, then:

a) <SQL routine body> shall be specified.

b) Eadh <SQL parameter declaration> in the <SQL parameter list> shall contain.an <SQL
parpmeter name>.

¢) Whiether an <SQL parameter declaration> is for an input SQL parameter, an output SQL
parjameter, or both is determined as follows:

i) |For every <SQL parameter declaration> for which <parameter mode> is not specifigd, 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 specification>'that is contained in <SQL routine body>.

2) If the <parameter mode> specifies, OUT, then the SQL parameter is an output QL
parameter. The <SQL parametér name> shall not be contained in a <value spetifi-
cation>, a <simple value specification>, or a <value expression> that is containgd in
<SQL routine body>.

3) If the <parameter mode> specifies INOUT, then the SQL parameter is both an anput
SQL parameter and-an output SQL parameter.

d) The <returns clauses"shall not specify a <result cast>.
e) <SRL-data access indication> shall not specify NO SQL.
f) Thie <SQL foutine body> shall not contain an <SQL dynamic statement>.

24) If R is|an éxtérnal routine, then:

I il 1 1 4 hd
a) <SQEToutine body>shattmotbespecified:

b) If an <external routine name> is not specified, then an <external routine name> that is
equivalent to the <qualified identifier> of R is implicit.

c) If <parameter style> is not specified, then PARAMETER STYLE SQL is implicit.

d) If a <deterministic attribute> is not specified, then NOT DETERMINISTIC is implicit.
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e) 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)

f) For every <SQL parameter declaration>, if <parameter mode> is not specified, then IN is
implicit.

SQL parameter is an output SQL parameter If <parameter mode> specifies INO T, then
the SQL parameter is both an input SQL parameter and an output SQL parametdr.

H) If PARAMETER STYLE SQL is specified, then:

Case:

i) If R is an SQL-invoked function, then let RN be 1. Let the‘effective SQL parqgmeter 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 SQL parameter type list entfy consists
of the i-th <SQL parameter declaration>.

2) Effective SQL parameter type list entry. PN + RN has <parameter modex OUT and
has the <returns data type>.

3) Effective SQL parameter list entries (PN + RN) + 1 to (PN + RN) + N {+ 1 are
N + 1 occurrences of SQL parameters of an implementation-defined <dath type>
that is an exact numeric type with scale 0. For i 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 : — 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 types.that is character string of length 5 and character set SQL_TEXT
with <parameter mode> INOUT.

5) Effective SQL parameter type list entry (PN +RN)+ (N +1)+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.

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 and
character set SQL_TEXT with <parameter mode> IN.

7) Effective SQL parameter type list entry (PN +EN)+ (/N +1)+4 1s an SQL parameter
of a <data type> that is character string of implementation-defined length and
character set SQL_TEXT with <parameter mode> INOUT.

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) If PARAMETER STYLE GENERAL is specified, then let the‘effective SQL parameter type

list
par

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 mode> INOUT.

2 ctivve> QL —parametertyp st-en 24, A 1S an Q) narameter of 3
<data type> that is character string of implementation-defined length and characper
set SQL_TEXT with <parameter mode> IN.

[$11
~"

Effective SQL parameter type list entry (PN + N) + 3 is an SQL paramgter of a
<data type> that is character string of implementation-defined lengthvand character
set SQL_TEXT with <parameter mode> IN.

q) Effective SQL parameter type list entry (PN + N) + 4 is an SQL parameter of a
<data type> that is character string of implementation-definédlength and character
set SQL_TEXT with <parameter mode> INOUT.

e a list of PN parameters such that for i ranging from 1 to PN, the i-th effective SQL
eter type list entry consists of the i-th <SQL parameter declaration>.

NOTE 26 — The value returned from the external routiné is passed to the SQL-implementation [in

an implementation-dependent manner. An SQL paraméter is not used for this purpose.

j) Depénding on whether the <language clauses-specifies ADA, C, COBOL, FORTRAN,
MUMPS, PASCAL, or PLI, let the operative data type correspondences table be Table 3,
“Datla type correspondences for Ada”, Table 4, “Data type correspondences for C”, Table §

“Datla type correspondences for COBOL”, Table 6, “Data type correspondences for Fortran”,

Table 7, “Data type correspondences-for MUMPS”, Table 8, “Data type correspondences for
Pasdal”, 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
and the “host data type column”.

k) Any|<data type> in anh"*SQL parameter declaration> shall specify a data type listed in the
SQI] data type column for which the corresponding row in the host data type column is ot

«.

none-.

If DETERMINISTIC is specified, then R is deterministic; otherwise, it is possibly non-

determi

An SQ

»

nistie:

Linvoked routine possibly modifies SQL-data if and only if <SQI.-data access indicatipn>

specifies MODIFIES 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 routlne then a privilege descriptor is created that deﬁnes the EXECUTE

4+l +la | 426 +that +tha +h 1 +that 1 d RTh
prl ucsc o F-to-the—~<authortzattontdentiiers>—that-ovwns—the-the-schemathatineludes e

2)

3)

£grg

is

a)

b)

grantable if and only if one of the following is satisfied:

routine of every <routine invocation> contained in the <SQL procedure statement>

R is an external routine.

Cape:

a)

b

~

~

¢

d)
A
a)
b)
)

d)

e)

g)

h)

If <SQL-invoked routine> is contained in an <SQL:server module definition>, then
the SQL-path of that <SQL-server module definition>.

statement>, then let DP be the SQL-path of the current SQL-session.

routine descriptor is created that describes the SQL-invoked routine being defined:
The routine name included in the routine descriptor is <routine name>.

The specific name)included in the routine descriptor is <specific name>.

output, or both.

The-routine descriptor includes an indication of whether the SQL-invoked routine
SQL-invoked function or an SQIL-invoked procedure.

ntor for the privilege descriptor is set to the special grantor value “_SYSTEM”. This(privilege

R is an SQL routine and all of the privileges necessary for the <authorization identifier>
to successfully execute the <SQL procedure statement> contained in thé<routine hody>
are grantable. The necessary privileges include the EXECUTE privilége on every gubject

et DP be

If <SQL-invoked routine> is contained in a <schema definition> without an interv¢ning
<SQL-server module definition>, then let DP-be the SQL-path of that <schema defipition>.

If <SQL-invoked routine> is containedin a <preparable statement> or in a <direct| SQL

Otherwise, let DP be the SQLpath of the <module> that contains <SQL-invoked rqutine>.

The routine'descriptor includes, for each SQL parameter in <SQL parameter list>} the
name, ddta type, ordinal position, and an indication of whether the SQL parametey is input,

1S an

If the SQL-invoked routine is an SQL-invoked function, then the routine descriptor includes

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)

n)

0)

p)

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,

C AIPAINIQ QAT NO-SOT
1: TN OO, U1 IO Iy Ty

If fhe SQL-invoked routine specifies a <result cast>, then the routine descriptor includes
an lindication that the SQL-invoked routine specifies a <result cast> and the <data type>
spdcified 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 authorizafion
identifier> of the <module> of P.

C) The external routine SQL-path istthe <schema name list> immediately contpined
in the <path specification> that'is immediately contained in the <module ppth
specification> of the <modulé> of P.

2) Otherwise:
A) The external routine-authorization identifier is implementation-defined.

B) The external routine SQL-path is implementation-defined.

NOTE 27 — The external routine SQL-path is used to set the routine SQL-path of the current
SQL-session whefi B'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 the <module> of P. The same external routine SQL-path is
used whenever R is invoked.

ii)| The'effective SQL parameter list is the effective SQL parameter list.

Thereutine authorization identifier is the <authorization identifier> that owns S.

The routine SQL-path is DP.

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

Format

<drop rout

SQL-invoked routine.

ine statement> ::=

DROBR <specific routine designator> <drop behavior>

Syntax Rules

1) Let SR
the <sp

[

SN shall include the descriptor of SR.

2) SR shall be a schema-level routine.

3) If REST

be contdined in any of the following:

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

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

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

d) The|module descriptor of any SQL-servén module.

NOTE 29 — If CASCADE is specified, then stuch referencing objects will be dropped by the executio
the <revpke statement> specified in the General Rules of this Subclause.

Access Rjules

1) The cunrent <authorization identifier> shall be equivalent to the <authorization identifier>
owns tHe schema identified by the implicit or explicit <schema name> of SR.

General

1) LetAb
execute

Rules

b the current <authorization identifier>. The following <revoke statement> is effecti
] witha current <authorization identifier> of “_SYSTEM” and without further Acce

Rule chracking:

REVOKE EXECUTE ON SPECIFIC ROUTINE SN FROM A CASCADE

2) The ide

be the SQL-invoked routine identified by the <specific routine designator> and let SIV be
beific name> of SR. The schema identified by the explicit or implicit‘<schema name>| of

RICT is specified, then no <routine invocation> whose subject routines include SR shall

h of

that

vely
5S

ntified SQL-invoked routine and its descriptor are destroyed.
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10.20 <grant statement>

Function

Define privileges.

Format

<Objef"' namne. ——

Synt

Acce

Geng

1)

2)

3)

ISO/MEC 9075-4:1996 (E)

tement>

N

Nq

'l All alternatives from ISO/IEC 9075:1992
| <specific routine designator>

ax Rules

additional Syntax Rules.

ss Rules

additional Access Rules.

tral Rules

S
ta
al

_PYSTEM” and without further Access Rule checking:

For every <grantee> G and for every view VI owned by G, if G has been
LECT privilege WITH GRANT OPTION on all tables identified by a <table name>
ned in the <query expression> of V1 and. EXECUTE privilege WITH GRANT OPTI
SQL-invoked routines that are subject routines of a <routine invocation> contained
ery expression> of VI, then for every privilege descriptor with a <privileges> P thaf
LLECT, a <grantor> of “_SYSTEM?”, an <object> of V1, and <grantee> G that is not g
e following <grant option> is effectively executed with a current <authorization iden

GRANT P ON V1 TO G WITH'GRANT OPTION

granted
con-

DN on

in the
contains

rantable,

tifier> of

[Irfsert this GR ] For every <grantee> G and for every schema-level SQL-invoked routine RI owned

by
th
th
<0l
ex

Ry

G, if the user privileges of G contain all of the privileges necessary to successfully ¢
b <SQL procedure statement> contained in the <routine body> of R1 WITH GRANT
en for every-privilege descriptor with a <privileges> EXECUTE, a <grantor> of “_SY
bject> of R1, and <grantee> G that is not grantable, the following <grant statemen
pcuted \with a current <authorization identifier> of “_SYSTEM” and without further
1le ehecking:

pxecute
OPTION,
STEM”,
> is
Access

GRANT EXECUTE ON RI1I TO G WITH GRANT OPTION.

NOTE 30 — The privileges necessary include the EXECUTE privilege on every subject routine of every
<routine invocation> contained in the <SQL procedure statement>.

For every <grantee> G and for every SQL-server module M1 owned by G, if

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 7 .
No apidrtromratFormat—Ttens=

Syntax Rules

1) [[Augment SR7) | An EXECUTE privilege descriptor D is allowed to be created by a grant permitted

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,

invoked routine of P are the same as the action @nd the identified SQL-invoked
D.

2) [ Replace SR12) | Let SI be the name of any schema and AI be the <authorization iden|
bwns the schema identified by S1.

and

) P and D are both EXECUTE privilege descriptors. /The action and the identified SQL-

routine of

tifier> that

3) [Replace SR13) | Let V be any view descriptor included in S1. V is said to be abandongd if the

estruction of all abandoned privilege descriptors and, if GRANT OPTION FOR is n
h11 identified privilege descriptors-would result in AI no longer having:

h) SELECT privilege on onelor more tables contained in the <query expression> of

b) USAGE privilege or{ one or more domains, collations, character sets, or translati
names are containéd in the <query expression> of V.

V.

inyoked routines that are among the subject routines of a <routine invocation>
generally contained in the <query expression> of V.

t specified,

V.

bns whose

c) EXECUTE privilege on one or more schema-level routines that are among the qubject
routines of a-<routine invocation> that is generally contained in the <query expnession> of

1) EXEEUTE privilege on one or more SQL-server modules that include one or more SQL-

that is

4) Let TC be any table constraint descriptor included in S1. TC is said to be aban-
doned if the destruction of all abandoned privilege descriptors and, if GRANT OPTION FOR is

not specified, all identified privilege descriptors would result in A no longer having:

a) REFERENCES privilege on one or more columns referenced in in any <search condition> of

TC.

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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¢) 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.

5) [Replace SR15) | Let AX be any assertion descriptor included in SI. AX is said to be abandoned
lf the dC. triiction of nll abandonad ?rivﬂagn r]oanripf—nrc Qnr], if CGRANT OPTION FOR is not

T Curom—or—

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
AX.

b) USAGE privilege on one or more domains, collations, character sets, or translations whoge
namg¢s are contained in any <search condition> of AX.

¢) EXECUTE privilege on one or more schema-level routines that are among the subject
routines of a <routine invocation> that is generally contained in @ny <search condition> pf
AX.

d) EXELUTE privilege on one or more SQL-server modules-that include one or more SQL-
invoked routines that are among the subject routines gf\a <routine invocation> that is
generally contained in any <search condition> of AX:

6) [ Replace $R16) | Let DC be any domain constraint deseriptor included in SI. DC is said to be
abandonkd 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 ¢olumns referenced in any <search condition> of
DC.

b) USAIGE privilege on one or moré;domains, collations, character sets, or translations who
names are contained in any <search condition> of DC.

1723
(¢

¢) EXE[CUTE privilege onsone or more schema-level routines that are among the subject
routines of a <routiné.invocation> that is generally contained in any <search condition> of
DC.

d) EXE|CUTE 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
gengfrally contained in any <search condition> of DC.

7) @—E Lct RD bc any rcutinc dcscriptnr inn]ndor] m-S7 PDiccaidtobhe abandoned ifl 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 satisfying 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)

d)

e)

g)

h)

1)

J)

=1

n
an
Al

a)

b)

c)

10.21 <revoke statement>

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.

>

Having SELECT privilege on each <table reference> contained in a <table expression> or
<select list> immediately contained in a <select statement: single row> contained in the
<SQL routine body> of RD.

Havmg SELECT perllege on each <table reference> and <column reference> contained in a
dol lo-add daot ot
\DCcu.bll bullulbluu./ bUllhaLLlcu I a uclcbc DbabCLLLCLIU DO UITCOTC Ul 1T TPUatc—5tay ment

searched> contained in the <SQL routine body> of RD.

Having SELECT privilege on each <table reference> and <column reference>\contajned in

a <value expression> immediately contained in an <update source> containéd in the <SQL
roritine hadys of R
'y vl

1T VUUY ~ Ul duvr.

Having INSERT privileges on each column

Case:

i) Named in the <insert column list> of an <insert statément> contained in the 4SQL
routine body> of RD.

ii) Of the table identified by the tabl dlately con tamed in an
ment> that does not contain a i

routine body> of RD.

=]
A
0

=

7]
[¢)
4

Having UPDATE privileges on each column whose name is contained in an <object [column>
contained in either an <update statemént: positioned> or an <update statement: s¢arched>
contained in the <SQL routine body>tof RD.

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: searched>
contained in the <SQL routine body> of RD.

Having USAGE privilege on each domain, collation, character set, and translation whose
name is containediin the <SQL routine body> of RD.

[Indert this SR | Let SSM be any SQL-server module descriptor of an SQL-server module jncluded

S1. SSM istsaid to be abandoned if the destruction of all abandoned privilege descyiptors
1, if GRANT OPTION FOR is not specified, all identified privilege descriptors would|result in
no longer’satisfying one or more of the following criteria:

Having EXECUTE privilege on one or more schema-level routines that are among| the
) R i L ik : i i) s 11 e 1 41 i
DUUJCbll JTOUULIIICTS Ul a S<ITOUUILLIC 111VvUCaAllUll” ullal IS 5611@1 dlly Lulltalllicu 11l uilcT NI Uubllle bOdy>

of any SQL-invoked routine included in SSM.

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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d) 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.

e) 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
included in SSM.

f) Hay

a

g) Haying INSERT privileges on each column

Cagde:

ii)

h) H

conftained in either an <update statement: positioned> or an <update statement: searc
gerferally contained in the <routine body> of any SQL-invoked routine included in SSM|

i) H

im
se

jy H

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

ment> that does not contain an <insert column list> and that is generally containe
the <routine body> of any SQL-invoked routine included in SSM.

aping UPDATE privileges on each column whose fiame is contained in an <object col

aying DELETE privileges on each table Whose name is contained in a <table name>

Of the table identified by the <table name> immediately, ¢ontained in an <insert stIte-

Jnediately contained in either a <delete statement: positioned> or a <delete statement:
r

ched> generally contained in the'<routine body> of any SQL-invoked routine included
in BSM.

mmmmﬂmmmﬁmmmd in
<Value expression> immediately contained in an <update source> generally contained i
the|<routine body> of any SQL-invoked routine included in SSM.

the

in

n>
ed>

aving USAGE privileges on.each domain, collation, character set, and translation whpse
naRIe is generally containéd in the <routine body> of any SQL-invoked routine included in
SS

9) [Augmeht SR18) | If RESTRICT is specified, then there shall be no abandoned routine descripfors.

Access

No additional*Access Rules.

General Rules

ules

1) [Insert before GR8) | For every abandoned routine descriptor RD, let R be the schema-level 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) [insert 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>

ISO/MMEC 9075-4:1996 (E)

Funcftion

Define
Form

<modu]]

<modull

Synt

a module.

at

e> =
<module name clause>

<lancuage clauce>
<ianguage ciausc-

<module authorization clause>
[ <module path specification> ]

<module contents>...

e path specification> ::=
<path specification>

hx Rules

[ <temporary table declaration>...

1) [ Irsert before SR4) | If <module path specification> is not specified, then a <module path ppecifi-

caf
na

ion> containing an implementation‘defined <schema name list> that includes the <$chema
me> contained in <module autherization clause> is implicit.

2) [ Ifsert before SR4) | The explicitcor implicit <catalog name> of each <schema name> contpined in

thd
naj

3) [

tio
u
co

Acce

tained in.the <module>.

ss Rules

b <schema name list> of the <module path specification> shall be equivalent to the catalog
me> of the explicit or implicit <schema name> contained in <module authorization clause>.

sert before SR4) | The) <schema name list> of the explicit or implicit <module path spegcifica-
n> is used as the SQL-path of the <module>. The SQL-path is used to effectively qnalify
ualified <routine name>s that are immediately contained in <routine invocation>s fthat are

No additional Access Rules.

General Rules

No additional General Rules.
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11.2 <procedure>

Function

Define a procedure.

Format

No additi

-1 e —
qrIra T roTrmac TCTIS -

Syntax Rules
1) [ Insert before SR6)b)) | If the <parameter name> PN of a parameter P is contained’in an <SQL

argumént> A; of the <SQL argument list> of a <routine invocation> immediately contained
<call statement> that is contained in <SQL procedure statement>, then:

a) Let R be the subject routine of the <routine invocation>.
b) Let PR; be the i-th SQL parameter of R.

¢) Cape:

1)

ii)

iii)

Access Rules

No addlitional Access Rules.

General Rules

output parameter.

Otherwise, P is an input parameter.

1) [ Repl

15%

hce GR 6).thfough GR 12) | The General Rules of Subclause 12.5, "<SQL procedure stat

ment>]' of ISO/IEC 9075:1992 are evaluated with S as the executing statement.

112 Persistent Stored Modules (SQL/PSM)

in a

If PN is simply contained in a <parameter speéification> that is the <target specifita-
tion> that is simply contained in A; and PR;J$ an output SQL parameter, then P if an

If PN is simply contained in a <parameter specification> that is the <target specififa-
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 parametey.
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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_DATANOT_PERMITTED:

constant SQLSTATE_TYPE :="38002";
EXTERNAL_ROUTINE_EXCEPTION_PROHIBITED_SQL \STATEMENT ATTEMPTED:

constant SQLSTATE_TYPE :="38003";
EXTERNAL_ROUTINE_EXCEPTION_READING_SQL -DATA_NOT_PERMITTED:

constant SQLSTATE_TYPE :="38004";
EXTERNAL_ROUTINE_INVOCATION_EXCEPTION_NO_SUBCLASS:

constant SQLSTATE_TYPE :=%39000";
EXTERNAL_ROUTINE_INVOCATION_ EXCEPTION_INVALID_SQLSTATE_RETURNED:

constant SQLSTATE_TYPEN:="39001";
EXTERNAL_ROUTINE_INVOCATION EXCEPTION_NULL_VALUE_NOT_ALLOWED:

constant SQLSTATE_TYPE :="39002";
INVALID_SCHEMA_NAME_LISP. SSPECIFICATION_NO_SUBCLASS:

constant SQLSTATE_TYPE :="0EQ00O0";
INVALID_TRANSACTIONSINITIATION_NO_SUBCLASS:

constant SQLSTATE_TYPE :="0B000";
RESIGNAL_WHEN_HANDLER_NOT_ACTIVE_NO_SUBCLASS:

constant’ SQLSTATE_TYPE :="0K000";
SQL_ROUTINE_EXCEPTION_NO_SUBCLASS:

constant SQLSTATE_TYPE :="2F000";
SQL_ROUTINE_EXCEPTION_FUNCTION_EXECUTED_NO_RETURN_STATEMENT :

constant SQLSTATE_TYPE :="2F005";
SQL_‘RQUTINE_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";

Access 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 proceiu“: statenmenrt =

All alternatives from ISO/IEC 9075:1992

| <SpL control statement>

<SQL schemd definition statement> ::=

|

All alternatives from ISO/IEC 9075:1992

| <SpL-server module definition>
| <SpL-invoked routine>

<SQL schemd manipulation statement> ::=
'{| All alternatives from ISO/IEC 9075:1992
| <drop module statement>
| <drop routine statement>

<SQL sessi

n statement> ::=

11| A1l alternatives from ISO/IEC 9075:1992
| <det path statement>

<SQL contr

1 statement> ::=

<dall statement>

<SQL diagn
!

| <s

| <1

<geturn statement>
<gdssignment statement>
<dompound statement>
<dase statement>

<ijf statement>

<leave statement>
<Joop statement>
<yhile statement>
<gepeat statement>
<ffor statement>

bstics statemént> ::=

All alternatives from ISO/IEC 9075:1992
ignal statement>

esignal~statement>

Syntax Rules

1) 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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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,

e)

4) [Ing
the

a)

b)
5) [lIng
of 1
a)
b)
c)

d)
6) [

led

a)

b)

c)

SYSTEM_USER, or CURRENT_PATH.

S is a <compound statement> and S contains an <SQI, variable declaration> that g

ecifies a

<default option> that contains a <datetime value function>, CURRENT_USER, SE{
USER, SYSTEM_USER, or CURRENT_PATH.

ert this SR | An <SQL procedure statement> possibly contains SQL if and only.f at led
following is satisfied:

It is an SQL-schema statement, and SQL-session statement, an SQL)diagnostics st:
or an SQL-control statement.

It simply contains a <routine invocation> whose subject routines include an SQL-ix
routine that possibly contains SQL.

ert this SR | An <SQL procedure statement> possibly reads SQL-data if and only if at
he following is satisfied:

It is an SQL-data statement.

It simply contains a <subquery>.

routine that possibly reads SQL-data.
It simply contains an <SQL protedure statement> that possibly reads SQL-data.

ert this SR | An <SQL procedure statement> S possibly modifies SQL-data if and only
st one of the following, is-satisfied:

S simply contains a <routine invocation> whose subject routines include an SQL-ix
routine that possibly modifies SQL-data.

S is an <SQL data change statement>.

S simply contains an <SQL procedure statement> that possibly modifies SQL-data.

BSION_

st one of

itement,

voked

least one

It simply contains a <routine invocation> whose subject routines include an SQL-invoked

if at

\voked

7) [n}

bertthis SR | An <SQL schema statement> shall not be contained in an <SQL-invoked

routine>

or

1In an <d\YL-server module dennition>.

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>.

O©ISO/IEC

2) Let S be the executing statement specified in an application of this Subclause.
5) [Teed WS G Case:

If iaimamadiataluy containad in o «nracedure then:
a 13 y-eohRtaReaia—<Pp T

i) |If S is an <SQL connection statement>, then:

1)
2)
3)

4)

5)

6)

ii) | If S is an <SQL didgnostics statement>, then:

1)

2)

T earaves

The <module> that contains S is associated with the SQL-agent.

The diagnostics area is emptied.

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-{
parameter in the procedure call.

B) The General Rules of Subclause 12.4, "€alls to a <procedure>", in ISO/IEC
9075:1992, are evaluated for input patameters.

The General Rules of S are evaluated:

The General Rules of Subclause«12.4, "Calls to a <procedure>", in ISO/IEC
9075:1992, are evaluated for output parameters.

If S successfully initiated<or resumed an SQL-session, then subsequent calls tg

a <procedure> by the SQL-agent are associated with that SQL-session until the

SQL-agent terminatesithe SQL-session or makes it dormant.

The <module> that contains S is associated with the SQL-agent.

The yahies 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 <parametet
declaration> of the i-th parameter and let DT; and PN; be the <data typey

h

and the <parameter name> specified in PD;, respectively. Let PI; be the i{th

3)
4)

parameter 1n the procedure call.

B) The General Rules of Subclause 12.4, "Calls to a <procedure>", in ISO/IEC
9075:1992, are evaluated for input parameters.

The General Rules of S are evaluated.

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> is effectively executed:

CONNECT TO DEFAULT

B) If the SQL-agent has not executed an <SQL connection statement>-arld 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 — cdnnection
does not exist.

D) Subsequent calls to a <procedure> or invocations of <direct SQL statement>s
by the SQL-agent are associated with thé:SQL-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-ipitiating
SQL-statement, then

A) An SQL-transaction is effectively initiated and associated with this ca]l and with
subsequent calls of any <procedure> or invocations of <direct SQL statement>s
by that SQL-agent until the SQL-agent terminates that SQL-transactjon.

B) Case:

I) If'a <set transaction statement> has been executed since the ternjination
of*the last SQL-transaction in the SQL-session, then the access nge, con-
straint mode, and isolation level of the SQL-transaction are set aq specified
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 immedjate, 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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b) Oth

1)

i)

iii)

iv)

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>

©ISO/IEC

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 parameters.

Lo
~

10)

L)

brwise:

[f an SQL-transaction is active for. the'SQL-agent, then S is associated with that SQ
ransaction.

[f no SQL-transaction is active for the SQL-agent and S is a transaction-initiating
BQL-statement, then

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 SQLstransaction as

the non-dynamic or dynamic execution of an SQL-schema statement and this is 1
allowed by the SQL-implementation, then an exception conditionis raised: inval
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 condibion is raised, then the value of ¢

1ot
d

ach

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]

thetast SQL-transaction in the SQL-session, then the access mode, constraint

1.-

mode, and isolation level of the SQL-transaction are set as specified by the Jset

transaction statement>.

B) Otherwise, the access mode of that SQl-transaction is read-write the constr

int

2)

mode for all constraints in that SQL-transaction is immediate, and the isolation

level of that SQL-transaction is SERIALIZABLE.

The SQL-transaction is associated with the SQL-session.

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.

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:

N\ T Oy 4 1 S 1
i) If S executed successfully, then
1) If there is more than one status parameter, then the order in which values are
assigned to these status parameters is implementation-dependent.

2) Either a completion condition is raised: successful completion, or a completipn condi-
tion is raised: warning, or a completion condition is raised: no data, as defnrmmed

by the General Rules in this and other Subclauses of ISO/IEC 9075:1992.
ii) If S did not execute successfully, then:

1) The status parameter(s) is (are) set to the value(s) specifiedfor the conditign 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 $1s a <compound statement>|that
speciﬁes ATOMIC, then all changes made te/ SQL-data or schemas by the execution

Ul & arl LaiilTiTu.

b) | Otherwise, the General Rules for S are evaluated.

i) If the non-dynamic or dynamic exetution of an <SQL data statement> or the execution
of an <SQL dynamic data statemént>, <dynamic select statement>, or <dynamic single
row select statement> occurs within the same SQL-transaction as the non-dyngmic or
dynamic execution of an SQL-schema statement and this is not allowed by the[SQL-
implementation, then an exception condition is raised: invalid transaction state.

ii) Case:

1) If S executéd successfully, then either a completion condition is raised: sucessful
completion, or a completion condition is raised: warning, or a completion cqndition
is raised: no data, as determined by the General Rules in this and other Sybclauses
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
external routines.

rm_ 1 —
1apjes

be <scale>, L be <length>, T be <time fchtional

\
7]

In thp following tables, let P be <precision>,
seconlds precision>, and @ be <interv:

SQL Data Type Ada Data Type

SQLSTATE SQL_STANDARD.SQLSTATE_TYPE
SQLCODE SQL_STANDARD.SQLCODE/(TYPE
CHARACTER (L) SQL_STANDARD.CHAR, with 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) Norie

NUMERIC(P,S) None

REAL SQL_STANDARD.REAL

DOUBLE PRECISION SQL_STANDARD.DOUBLE_PRECISION
FLOAT(P) None

DA'E None

TIME(T) None

TIXESTAMP(T) None

INTERVATAQ) Nore
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Table 4—Data type correspondences for C
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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
DECIMAL(P,S) None

NUMERIC(P,S) Norne

REAL pointer to float

DOUBLE HRECISION pointer to double
FLOAT(P) None

DATE None

TIME(T) None

TIMESTAMP(T) None

INTERVALL @) None

host language.

1k is the length in units of C char of the largest charactepin the character set associated with the SQL data type.

2The length [X of the character data type correspondingwith SQL data type BIT(L) is the smallest integer not less thgn
the quotient|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

CHARACTER (L) alphanumeric, with length L

CHARACTER-VARYING(L) None

BIT (L) alphanumeric, with length X*

BIT YARYING (L) None

SMALLINT PICTURE S9(SPI) USAGE BINARY, where SPLi§ impleme¢ntation-
defined

INTHGER PICTURE S9(PI) USAGE BINARY, where)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

TIMESTAMP(T) Nopne

INTHERVAL(Q) None

1The llength of a character type corresponding with SQL BIT(L) is one more than the smallest integer not less than the

quoti¢nt of the division L/B, where(B jis the implementation-defined number of bits contained in one character|of the

host language.

2Casq:

a) If $=P, then a PICTURE with an ’S’ followed by a "V’ followed by P ’9’s.

b) If P>S>0, then a PIGTURE with an ’S’ followed by P—S ’9’s followed by a 'V’ followed by S ’9’s.

¢) If =0, then a PICTURE with an ’S’ followed by P ’9’s optionally followed by a 'V’.
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Table 6—Data type correspondences for Fortran

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

INTEGEHR INTEGER

DECIMAL(P,S) None

NUMERI{(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 corresponding-with SQL data type BIT(L) is the smallest integer not less than
the quotient of the division L/B, where B is the implémentation-defined number of bits contained in character of the
host languhge.
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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

DOVUBLE PRECISION None

FLQAT(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

BIT (L), B* <L
BIT VARYING (L)
SMALLINT
INTEGER
DECIMAL(P,S)
NUMERIC(P,S)
REAL
DOUBLE PRECISION
FLOAT(H)
DATE
TIME(T)
TIMESTAMP(T)
INTERVAL(Q)

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
CHARACIER VARYING (L) None

BIT (L), ] < L < B CHAR

PACKED ARRAY[LB'] OF CHAR
None
None
INTEGER
None
None
REAL
None
None
None
None
None

None

the host lgnguage.

1The length LB of the character data type corresponding with SQL data type BIT(L) is the smallest integer not legs
than the quotient of the division L/B, where(B is the implementation-defined number of bits contained in a charactg¢r of
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Table 9—Data type correspondences for PL/|

ISO/IEC 9075-4:1996 (E)

11.5 Data type correspondences

SQL Data Type PL/I Data Type

SQLSTATE CHARACTER(5)

SQLCODE FIXED BINARY(PP), where PP is an implementation-defined
precision at least 15.

CHARACTER (L) CHARACTER(L)

CHARACTER VARYING (L) CHARACTER VARYING(L)

BIT|(L) BIT(L)

BIT|VARYING (L) BIT VARYING (L)

SMALLINT FIXED BINARY(SPI), where SPI is implementation-defined

INTEGER FIXED BINARY(PI), where PI is impleméntation-defined

DE(IMAL(P,S) FIXED DECIMAL(P,S)

NUMERIC(P,S) None

REAL None

DOYBLE PRECISION None

FLQAT(P) FLOAT BINARY (P)

DATE None

TIME(T) None

TIMESTAMP(T) None

INTIERVAL(Q) None
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12 Data manipulation

12.1 <declare cursor>

Fungtion
Defing a cursor.

Format

No adfditional Format items.

Syntax Rules

1) [Replace SR1) ] If the <declare cursor> is simply contained in the <module contents> of|a <mod-
ule>, then the <cursor name> shall be different from the<cursor name> contained in [any other
<fleclare cursor> simply contained in the <module ¢ontents> of the same <module>.

N|OTE 34 — See the Syntax Rules of Subclause 11.1, “<module>".

Access Rules

Nlo additional Access Rules.

Gengeral Rules

No additional General Rules.
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12.2 <open statement>
12.2 <open statement>

Function
Open a cursor.

Format

No additieral-FEormat-items

Syntax Rules

1) [Replact SR1) | Let CN be the <cursor name> in the <open statement>. CN shall’be containpd
within|the scope of one or more <cursor name>s that are equivalent to CN.If there is morne

than ohe such <cursor name>, then the one with the innermost scope is speecified. Let CR be the

cursor |specified by CN.

Access Rules

No additional Access Rules.

General Rules

1) [ Replade GR3)a)ij | Each <datetime value function> generally contained in S is replaced by the
value iesulting from evaluation of that <datetime“value function> and each <value specification>

generdlly contained in S that is CURRENT_PATH is replaced by the value resulting from
evaluation of CURRENT_PATH, with all such evaluations effectively done at the same ins
in timé.
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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 adés-tionaltormat—items—

Syntax Rules

1) [[Replace SR2) ] Let CN be the <cursor name> in the <fetch statement>. CIV.shall be cqntained
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 1s specified. Let| CR be the
cfirsor 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>

Function
Close a cursor.

Format

No additidnal Format 1tems.

Syntax Rules
1) [Replacd SR1) | Let CN be the <cursor name> in the <close statement>. CN shall be containgd
within [the scope of one or more <cursor name>s that are equivalent to CNOf there is more
than ome such <cursor name>, then the one with the innermost scope is §pecified. Let CR be the
cursor specified by CN.

Access Rules

No additional Access Rules.

General|Rules

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

Function

No adflitional Format items.

Syntax Rules

1) [Heplace SR2) | For each <value expression> and corresponding <target specification> a§ VALUE
and TARGET, respectively,

Chase:

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 be
satisfied.

b) If TARGET is an <SQL variable name> or the-<SQL parameter name> of a parameter of
an SQL-invoked routine, then the Syntax Rulées of Subclause 9.2, "Store assignmegnt", of
ISO/IEC 9075:1992, shall be satisfied.

2) [Ipsert this SR ] The <table expression> shallthot generally contain a <routine invocation[> whose
sybject routines include an SQL-invoked\routine that possibly modifies SQL-data.

3) [Jpsert this SR ] A <select statement: single row> is possibly non-deterministic if it contgins a
<foutine invocation> whose subjéct routines include an SQL-invoked routine that is possibly
né¢n-deterministic.

Access Rules

Np additional Access Rules.

Gengeral Rules

1) [Heplace<GRB) ] For each SV and corresponding TV as VALUE and TARGET, respectively,

Chser

a) If TARGET is an <embedded variable name> or a <parameter specification>, then the
value of VALUE is assigned to TARGET according to the General Rules of Subclause 9.1,
"Retrieval assignment”, 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.
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12.6 <delete statement: positioned>

Function
Delete a row of a table.

Format

No additipnal-toermat-items

Syntax Rules

1) [Replage SR1) ] Let CN be the <cursor name> in the <delete statement: positioned>. CN shall be
contai ned Wlthm the scope of one or more <cursor n >s that are equlvalent to CN. If there is

more than one such <cursor name>, then the one w1th the innermost scope-is specified. Let CR
be the| cursor specified by CN.

Access Rules

No adfitional Access Rules.

General Rules

No ad{itional General Rules.
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12.7 <delete statement: searched>

Function
Delete rows of a table.

Format

No additicnal - Format - items

Syntax Rules

1) [|insert this SR | The <search condition> shall not generally contain a <routine invocatioph> whose
subject routines include an SQL-invoked routine that possibly modifies. SQL-data.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.
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Function

Jpdate a row of a table.

©ISO/IEC

No additidnal Format items.

Syntax Rules

1) [Replacqd SR1) | Let CN be the <cursor name> in the <update statement: positioned>. CN shs
contairjed within the scope of one or more <cursor name>s that are equivalent'to CN. If thg
more than one such <cursor name>, then the one with the innermost scape is specified. Let

be the pursor specified by CN.

Access Rules

No additional Access Rules.

General|Rules

No additional General Rules.

11 1

11 be
re is

CR
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12.9 <update statement: searched>

Function

Update rows of a table.

Format

ISO/IEC 9075-4:1996 (E)

No ag

Tt =Y et
TQrcronal rormac rcens.

Synitax Rules

D [

S

Acc

Gen

ess Rules

[0 additional Access Rules.

leral Rules

[0 additional General Rules.

nsert this SR | The <search condition> shall not generally contain a <routine invocatio
ibject routines include an SQL-invoked routine that possibly modifies\SQL-data.

Data manipulation

12.9 <update statement: searched>

h> whose
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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 <SQL-server module definition> that contains the <temporary table declaration> is executed.
The scope of the-declared-local fampnrovy table is all the /prnnnr]nrn\a of that «<module> or <module

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

Format

No additi¢nal Format items.

Syntax Rules

1) [Replack SR1) ] Let T be the <local table name> of <qualified local table name>.
Case:

a) If ¥temporary table declaration> is contained in a <nrodule> without an intervening <3QL-
seriver module definition>, then T shall not be equivalént to the <local table name> of any
other <temporary table declaration> contained without an intervening <SQL-server mddule
definition> within the <module>.

b) Otherwise, T shall not be equivalent to the-<local table name> of any other <temporany
table declaration> contained within the;<SQL-server module definition>.

Access Rules

No additional Access Rules.
General Rules

1) [Replack GR1) ] Case:

a) If xtemporary‘table declaration> is contained in a <module> without an intervening <$QL-
sefver module definition>, then let U be the implementation-dependent <schema namex that
is pffectively derived from the implementation-dependent SQL-session identifier associated
withdhe SQL-session and an implementation-dependent name associated with the <mofule>

th 4 Ao aa—tl + +obla d 1 4
o corrtarns—onte cCIIrpoTal y - tanrc atiraracrornrr

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

session and the name 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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190

Control statements

13.1 <call statement>

Function

Invoke an SQL-invoked routine.

Format

<cal

Il statement> ::=
CALL <routine invocation>

Syntax Rules

1) ILet RI be the <routine invocation> immediately contained in the <call statement>.

2) Ilet SR be the set of subject routines specified by applying the Syntax Rules of Subcl

&«

<routine invocation>”, to RI.

3) Hvery SQL-invoked routine in SR shall be an SQL-invoked procedure.

Access Rules

None.

General Rules

1) A subject routine in SR is effectively invoked according to the General Rules of Subc

<routine invocation>”, with RI and SR as the <routine invocation> and the set of s

foutines, respectively.

ubject

Control statements

huse 9.1,

lause 9.1,
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13.2 <return statement>

Function

Return a value from an SQL function.

Format

<return statement -

<return vlalue> ::=

Syntax Rules

1)

2)

3)

4)

Access Rules

General Rules

1)
2)
3)

4)

142

RETURN <return value>

Kkvalue expression>
| ¥null specification>

<return statement> shall be contained in an <SQL routine body> that'is the <routine body> of
the <rputine specification> of an <SQL-invoked routine> F that. is-an SQL-invoked function}. Let
RDT He the <returns data type> of the <returns clause> of F.

The <return value> <null specification> is equivalent to_thé <value expression>:

CABT (NULL AS RDT)

Let VE be the <value expression> of the <return value> immediately contained in <returnp

Syntax Rules of Subclause 9.2, "Store assignment"”, in ISO/IEC 9075:1992, with RDT and VE as
TARGET and VALUE, respectively.

None.

Let RV be the value of VE.

Let RT be(an*item of data type RDT.

be-a outineinvoeatio ct—routineidentifies I~ eturned—veaduwe—of the
execution of the <SQL routine body> of F is the value resulting from the assignment of RV to
RT according to the General Rules of Subclause 9.2, "Store assignment", in ISO/IEC 9075:1992,
with RT and RV as TARGET and VALUE, respectively.

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

<comourr Statenents =

[ <beginning label> <colon> ]

BEGIN [ [ NOT ] ATOMIC ]

[ <local declaration list> ]

[ <local cursor declaration list> ]
[ <local handler declaration list> ]
[ <SQL statement list> ]

END [ <ending label> ]

<beglnning label> ::= <statement label>

<end]lng label> ::= <statement label>

<statement label> ::= <identifier>

<local declaration list> ::= <terminated local ,deglaration>...
<terminated local declaration> ::= <local declaration> <semicolon>

<loc#l declaration> ::=
<SQL variable declaration>
| <condition declaration>

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

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

<local handler decléargtion list> ::=
<terminated lLoécal handler declaration>...

<terminated lbotal handler declaration> ::=
<handler declaration> <semicolon>

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

<terminated 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.
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13.3 <compound statement>

3)

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 speecifiesATOMIC then the <SQIL. statement list> shall not generally contain either a
FpeeresAd-OMal— = £ ¥

<commnit statement> or a <rollback statement>.

Let VIV be an <SQL variable name> contained in a <local declaration list>. The declared Ipcal
name ¢f the variable identified by VN is VN.

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

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

No twp variables declared in a <local declaration list> shall Have equivalent declared local
names.

No twp <condition declaration>s contained in a <localdeelaration list> shall have equivalgnt
declargd local names.

No twp cursors declared in a <local cursor declaration list> shall have equivalent declared|local
names.

The sdope of an <SQL variable name> of\an <SQL variable declaration> simply contained|in
a <locfl declaration> simply contained.in CS is the <local cursor declaration list> of CS, the
<local|handler declaration list> of CSvexcluding every <SQL schema statement> contained in

the <lpcal handler declaration list>"of CS, and the <SQL statement list> of CS excluding dvery
<SQL[schema statement> confained in the <SQL statement list> of CS.

The s¢ope of the <condition*name> in a <condition declaration> simply contained in a <logal
declarption> simply contdined in CS is the <local handler declaration list> of CS excluding
every kSQL schema statement> contained in the <local handler declaration list> of CS ang the
<SQL|statementdist> of CS excluding every <SQL schema statement> contained in the <$QL

statenpent list>of CS.

The s¢ope(ofi'the <cursor name> in a <declare cursor> simply contained in a <cursor declara-
tion> pimply contained in CS is the <local handler declaration list> of CS excluding every kSQL
schemastatemment>—contaimed T the<tocat ramdter dectaratiom ist>of €S—amdthe <SQEstate-
ment list> 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
1) If CS specifies ATOMIC, then an atomic execution context is active during the execution of CS.
rsor dec-

entation-

nt list>
. 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 9(75:1992,
are evaluated with S; as the executing statement.

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

1) The following <resignal statement> is effectively executed without further Syjtax Rule
checking:

RESIGNAL

ii) If there are unhandled exception conditions or completion conditions other thgn success-
ful completion at the completion of the execution of a handler (if any), then the execution
of CS is terminated immediately.

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

CLOSECR
2) The SQL variables, cursors, and handlers specified in the <local declaratipn list>,

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

4) Hor every open cursor CR that is declared in the <local cursor declaration list> of C§, the
Howing statement is effectively executed:

=)

CLOSE CR

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.
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13.4 <handler declaration>

Function

©ISO/MIEC

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

ment.

Format

<handler {leclaration> ::=

DEJLARE <handler type> HANDLER
HOR <condition value list>
dhandler action>

<handler fype> ::=
JONTINUE

| BXIT

| yNDO

<handler faction> ::=
4SQL procedure statement>

<conditioh value list> ::=
<cpndition value> [ { <comma> <condition valuez\}p...

<conditioh value> ::=
¥sglstate value>
| fcondition name>
| $OLEXCEPTION
| S
I

FQLWARNING
OT FOUND

Syntax Rules

1) Let HD be the <handler declaration>.

2) A <conjdition name> CN specified in a <condition value> of a <handler declaration> shall

]

pe

defined by some <condition declaration> with a scope that contains HD. Let C be the condition

specified by the innérmost such <condition declaration>.

3) If a <cpndition{value> specifies SQLEXCEPTION, SQLWARNING, or NOT FOUND, then nei-

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

4) No othler.<handler declaration> with the same scope as HD shall contain in its <condition

value

list> a <condition value> that represents the same condition as a <condition value> contained in

the <condition value list> of HD.

5) The <condition value list> shall not contain the same <condition value> or <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.

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

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

9) Let HA be the <handler action>.

10) HA is associated with every <condition name> specified in the <condition value list>.df HD and
with every SQLSTATE value specified in every <sqlstate value> specified in the <condition value

list> of HD.
11) HA is associated with a <condition name> and that <condition name>, was defined [for an
QLSTATE value, then HA is also associated with that SQLSTATE value!

0 =

12) Iff HA is associated with SQLEXCEPTION, then it is associated with) each SQLSTATE value
hhaving a class value other than “00”, “01”, or “02”. If HA is asseciated with NOT FOUND or
SRLWARNING, then it is associated with each SQLSTATE vdlue that has a class valyie of “02”
or “01”, respectively.

Access Rules

None.

General Rules
1) xen the handler H associated with the conditions specified by HD is created, it is the most
ppropriate handler for any condition“CN raised during execution of any SQL-statements that
re in the scope of HD that has an SQLSTATE value or condition name that is the same as an
QLSTATE value or condition name associated with this handler, until H is destroyed. CN has
more appropriate handler. if during the existence of H, another handler AH is created with
scope containing CN, and'if AH is associated with an SQLSTATE value or conditiop name

at is the same as the SQLSTATE value or condition name of CN. AH replaces H as|the most
propriate handlerfor CN until AH is destroyed. When AH is destroyed, H is reinstated as the
ost appropriate-handler for CN.

Q

A I OR:)

1Y

2) Llet CS be theixcompound statement> simply containing HD. Let CC be the <compound state-
ment> from which H was activated.

3) When H'is activated,

(lase:

a) If HD specifies CONTINUE, then:
i) HA is executed.

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

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.
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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

+ I +3 k] IdWalel
relturfiicua o uIie ©iid vl Uo.

¢) If D specifies UNDO, then:

i) [ All changes made to SQL-data or schemas by the execution of SQL-statements contgined
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 completi¢n of
HA, then the following <resignal statement> is effectively®@xecuted:

RESIGNAL

Otherwise, HA completes with completion condition ‘successful completion and contyol 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

- 2 N .
<CONETICIUIT UESCIaracrIoIr e

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

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

2) No other <condition declaration> with the same scope as CD shall’contain the same «sqlstate
vplue> as CD.

Access Rules

None.

General Rules

1) <dcondition name> is considered to be defined for the SQLSTATE value specified by <gqlstate
vialue>.
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)

13.6 <SQL variabie decliaration>

Function
Declare one or more variables.

Format

<SQL variakhle declaration =

©ISO/IEC

DEJLARE <SQL variable name list>
4data type> [ <default clause> ]

<SQL varipble name list> ::=

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

Syntax Rules

None.

Access Rules

None.

General Rules

1) When the variable associated with the <SQLi\variable declaration> is created, its default value
DV is flerived 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

effectiye 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>

<assjgnment target> ::=

<target specification>

<assignment source> ::=

<value expression>
| <null specification>

Syntax Rules

D

If the <assignment target> simply contains an <embedded variable name> or a <par

2]

me> or a <parameter specification>.

ameter

becification>, then <assignment source> shall not simply contain an <embedded varjiable

2) If the <assignment target> simply contains an’*SQL variable name> or the <SQL pgrame-
tér name> of an SQL parameter of an SQLrinvoked routine and the <assignment soufce> is a

3)

alue expression>, then the Syntax Rulés of Subclause 9.2, "Store assignment", in ISO/IEC

9075:1992 are applied to <assignment target> and <assignment source> as TARGET| and

UE, respectively.

If the <assignment target> simply contains an <embedded variable name> or a <parameter
specification> and the <assignment source> is a <value expression>, then the Syntay Rules
of Subclause 9.1, "Retrievalassignment", in ISO/IEC 9075:1992 are applied to <assignment

target> and <assignment Source> as TARGET and VALUE, respectively.

Accpss Rules

one.

General'Rules

2)

If xaSsignment target> simply contains the <SQL variable name> of an SQL variablg T or the
<SQL parameter name> of an SQL parameter T of an SQL-invoked routine, then the value of
<assignment source> is assigned to T according to the General Rules of Subclause 9.2, "Store

assignment", in ISO/IEC 9075:1992, with <assignment source> and T' as VALUE and
respectively.

TARGET,

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 assignm
ISO/IEC 9075:1992, with <assignment source> and T as VALUE and TARGET, respe

ent", in
ctively.

Control statements 151


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

ISO/MTEC 9075-4:1996 (E)

13.8 <case

statement>

13.8 <case statement>

Function

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

Format

©ISO/MMEC

<case sta

|

<simple c
CAq

ENT]

<searched
CA{

ENI|

<simple c
WHH

p

<gsearched
WHY

A

<case sta
EL

<simple ¢

<simple ¢

Syntax

1) Ifa<g
operan

ASHuSisnw MR
simple case statement>
searched case statement>

hse statement> ::=

E <simple case operand 1>

simple case statement when clause>...
<case statement else clause> ]
CASE

case statement> ::=
E

<case statement else clause> ]
CASE

hse statement when clause> ::=
EN <simple case operand 2>
'HEN <SQI statement list>

case statement when clause> ::=
EN <search condition>
[HEN <SQL statement list>

tement else clause> ::=

E <SQL statement list>

hse operand 1> ::= <value expression>
hse operand 2> g~='<value expression:>
Rules

dA>:

searched case statement when clause>...

hse statement> specifies a <simple case statement>, then let SCOI be the <simple ¢

ase

a) SCOI1 shall not generally contain a <routine invocation> whose subject routines include an
SQL-invoked routine that is possibly non-deterministic or that possibly modifies SQL-data.

b) The 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

1) Case:

2)

a\

If the<search-condition of-some <searched case statement when clause>in g <c

se state-

Llet N be the number of <SQL procedure statement>s simply(contained in SL without
vening <SQL control statement>. For i ranging from 1 to M-

ment> is true, then let SL be the <SQL statement list> of the first (leftmost) <$ea
statement when clause> whose <search condition> is true.

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

rched case

SL be the

Otherwise, an exception condition is raised: case not found for case statement, and the

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 9(
are evaluated with S; as the executing statement.

If the execution of S; terminates with amyunhandled exception condition, then the
of the <case statement> is terminates.with that condition.

an inter-

75:1992,

execution

Control statements 153


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

ISO/IEC 9075-4:1996 (E) ©ISO/IEC
13.9 <if statement>

13.9 «<if statement>

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

Format

<if statement> - -=
IF ksearch condition>
<fif statement then clause>
[| <if statement elseif clause>... ]
[| <if statement else clause> ]
END| IF

<if statement then clause> ::=
THHEN <SQL statement list>

<if staterent elseif clause> ::=
ELYEIF <search condition> THEN <SQL statement list>

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

Syntax Rules

1) If one ¢r more <if statement elseif clause>s are specified, then the <if statement> is equivalent
to an dif statement> that does not contain ELSEIF by performing the following transformation
recursiyvely:

IF |[<search condition>

4if statement then clause>

4if statement elseif claudse 1>

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

ENI) IF

is equijalent to

IF |<search £éndition>

4if statement then clause>

HELSE

IF( <search condition 1>
THEN <statement list 1>

[ if statement—elseif clause ]

[ <if statement else clause> ]
END IF
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) If the <search condition> immediately contained in the <if statement> evaluates to true ,
then let SL be the <SQL statement list> immediately contained in the <if statement then

B
N’
-

bt N be the nur

Cu iV AT uiiT i

vening <SQL control statement>. For

clause>.

Otherwise, if an <if statement else clause> is specified, then let SL be the <3QL statement

list> immediately contained in the <if statement else clause>.

NOTE 35 — “Otherwise” means that the <search condition> immediately eoritained in the <if
statement> evaluates to false or to unknown .

mber of <SQL procedure statement>s simply contained in SL without{ an inter-
i ranging from 1 to N:
Let S; be the i-th such <SQL procedure statement>.

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|execution
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

<leave stgtemert —
LEAVE <statement label>

Syntax Rules

1) <staterhent label> shall be the <beginning label> of some <SQL procedure statement> S that
containls <leave statement> L without an intervening <SQL-schema statement>.

Access Rules

None.

General|Rules

1) For evgry <compound statement> CS that is containedin S and that contains the <leave state-
ment>:

a) Fot every open cursor CR that is declared in 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 <loca
cunlsor declaration list>, and the <local handler declaration list> of CS are destroyed.

2) The exkcution of S is terminated.
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13.11 <loop statement>

Function

Repeat the execution of a statement.

Format

<lood statement> ::=

Syntax Rules

D

2)

Access Rules

Genleral Rules

iy

LS.

11996 (E)

[ <beginning label> <colon> ]
LOOP

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

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

Lkt LS be the <loop statement>. The scope of the <beginning label> is LS excluding
<PBQL schema statement> contained in LS. <beginning label> shall not be equivalent
other <beginning label> contained in LS excluding évery <SQL schema statement> co

None.

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

BEGIN NOT ATOMIC SSLEND

o+

yaluated repeatedly with CCS as the executing statement.

AL

condifion handler might also cause execution of LS to be terminated; see Subclause 13.4, “s
belaration>”, in this part of ISO/IEC 9075.

g

ralent to

every
to any
ntained in

he General Rules ofiSubclause 12.5, <SQL procedure statement>, of ISO/IEC 9075:1p92, are

OTE 36 — The, occurrence of an exception condition or the execution of a <leave statement} may also
huse execution“of LS to be terminated; see Subclause 3.3.4.1, "Exceptions", in ISO/IEC 9075:1992, and
ubclause(13.10, “<leave statement>”, in this part of ISO/IEC 9075, respectively. Some action$ taken by
rthandler
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13.12 <while statement>

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

Format

<while statement> . .2
[ ¥beginning label> <colon> ]
WHILE <search condition> DO
kSQL statement list>
END WHILE [ <ending label> ]

Syntax Rules

1) If <engling label> is specified, then a <beginning label> shall be specifiéd that is equivalent to
<ending label>.

2) Let WB be the <while statement>. The scope of the <beginning label> is WS excluding every
<SQL |schema statement> contained in WS. <beginning label>)shall not be equivalent to apy
other kbeginning label> contained in WS excluding every-<SQL schema statement> contaiped
in WS

Access Rules

None.

General Rules
1) The <search condition> is evaluated:
2) Case:

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

b) Let SSL be the'<SQL statement list> and let CCS be the <compound statement>

BEGINWOT ATOMIC SSL END

If the <search condition> evaluates to true , then the General Rules of Subclause 12.%
E 9075 1992, are evaluated with CCS as the exe utmg
statement and the execution of WS is repeated.

NOTE 37 — The occurrence of an exception condition or the execution of a <leave statement>

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

e o &
<repeget—statement

Access Rules

1

2)

ntax

ISO/IEC 9075-4:1996 (E)

atement>

[ <beginning label> <colon> ]
REPEAT

<SQL statement list>

UNTIL <search condition>
END REPEAT [ <ending label> ]

ules

<¢nding label>.

RS.

None.

ral Rules

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

BEGIN NOT ATOMIC\SSL END

the General Rules‘of Subclause 12.5, <SQL procedure staterhent>, of ISO/IEC 9075:1

If <ending label> is specified, then a <beginning label> shall be,specified that is equiyalent to

LEt RS be the <repeat statement>. The scope of the <béginning label> is RS excluding every
<BQL schema statement> contained in RS. <beginning label> shall not be equivalent|to any
other <beginning label> contained in RS excludingevery <SQL schema statement> contained in

092, are

epaluated with.CES as the executing statement and then <search condition> is evaluated.

OTE 38 —The occurrence of an exception condition or the execution of a <leave statement
cfuse execution of RS to be terminated; see Subclause 3.3.4.1, "Exceptions", in ISO/IEC 9075:

> may also
1992, and

bclause~13.10, “<leave statement>”, in this part of ISO/IEC 9075, respectively. Some actionk taken by

al condition handler might also cause execution of LS to be terminated; see Subclause 13.4, “
deelaration>”, in this part of ISO/IEC 9075.

thandler

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

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

Function

Execute a

Format

statement for each row of a table.

<for statpgmert =
[ 4beginning label> <colon> ]

FOR <for loop variable name> AS

<cursor name> [ INSENSITIVE ] CURSOR FOR ]
4cursor specification>

DO <SQL statement list>

END FOR [ <ending label> ]

<for loop| variable name> ::= <identifier>

Syntax Rules

1) Let FAS be the <cursor specification> of the <for statement> #S.

2) If <endling label> is specified, then a <beginning label>shall be specified that is equivalent to
<endirlg label>.

3) If <cuy

the outermost containing <module> or <SQIwinvoked routine>.

4) Let QK be the <query expression> of FCS. Each column of the table specified by QE shall
a <colimn name> that is different from every other <column name> in the table specified
QE.L¢t V1,V2, ..., VN be those<column name>s. Let DT1, DT2, ... , DTN be the data

of the

respective columns.

5) Let Bll, FLVN, and SLL be‘the <beginning label>, <for loop variable name>, and <SQL st
ment list> of F'S, respectiyely.

a) If
is
co

b) Let AT“END be an 1mp1ementat10n dependent <SQL variable name> that is dlfferent ;

BL is not specified, then let BL be an implementation-dependent <statement label>

ntrol statement>.

sor name> is specified, then let CN be that, <cursor name>. Otherwise, let CN be gn
implementation-dependent <cursor name> that\s different from any other <cursor name>|i

have
by
types

hte-

that

different from any other <statement label> contained in the outermost containing <$QL

containing <SQL -server module> <SQL 1nvoked rout1ne> or <c0mp0und 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
string.
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The <for statement> is equivalent to:

BL: BEGIN

FLVN: BEGIN

DECLARE CN CS CURSOR FOR FCS;
DECLARE V1 DTI1;
DECLARE V2 DT2;

ISO/TEC 9075-4:1996 (E)
13.14 <for statement>

BEGIN

OPEN CN;

SLL;
BEGIN

END;
END WHILE;
CLOSE CN;
END;
END FLVN;
END BL

n

6)

0N

pecifies FLVN.

DECLARE AT_END CHARACTER(1) DEFAULT
DECLARE NOT_FOUND CONDITION FOR SQLSTATE

FETCH CN INTO VI,
WHILE AT_END <>

FETCH CN INTO VI,

DECLARE CONTINUE HANDLER FOR NOT_FOUND

omm A PATTY
SET AT_END

INII.

*02000";

L shall not contain without, an“intervening <SQL-invoked routine> a <leave statement> that

7) 9LL shall not contain without an intervening <SQL-invoked routine> a <fetch statempent>, an

A

Accless Rules

None.

General Rules

open statement>, or'a <close statement> that specifies CN.

None.
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14.1 <commit statement>

Funlktion
Termjnate the current SQL-transaction with commit.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) [[nsert this GR ] If an atomic execution context is active, then an exception condition is faised:
ipvalid transaction termination,
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14.2 <rollback statement>

Function
Terminate the current SQL-transaction with rollback.

Format

No additifmal Format 1tems.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) [Insertjnis GR | If an atomic execution context is active, then an exception condition is raise 1
invalid transaction termination.
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15

Session management

15.1 <set path statement>

Function
Set t

ISO/MTEC 9075-4:1996 (E)

he default SQL-path used to determine the subject routine of <routine invocation>s| with

unquialified <routine name>s contained in <preparable statement>s that are prepared in the current

SQLA
state

For

<set

<SQL

Syntax Rules

1) The <data type> of the <value specification> shall be an SQL character data type.
Acc

Gern
1 I

o

mat

path statement> ::=
SET <SQL-path attribute>

tpath attribute> ::=
PATH <value specification>

ess Rules

fone.

jeral Rules

haracter string that is the value of

TRIM(('BOTH ' * FROM S )

) Jf V'does not conform to the Format and Syntax Rules of a <schema name list>,

session by an <execute immediate statement> or a <prepare statement>(and in <ditect SQL
ment>s that are invoked directly. The default SQL-path remains the current defaulf SQL-path
of the SQL-session until another default SQL-path is successfully set.

Llet S be the chéaracter string that is the value of the <value specification> and let V| be the

then an

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 contained

in SNS does not identify a schema contained in the default catalog of the current SQL._
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.

NOTE 39 — A <set path statement> that is executed between a <prepare statement> and an <execute
statement> has no effect on the prepared statement.
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16.1 Description of SQL item descriptor areas

Fungtion
Specify the identifiers, data types, and codes used in SQL item descriptor areas.

Syntax Rules

No additional Syntax Rules.

Table 10—Data types of <key word>s used in SQL item descriptor areas

<kdy word> Data Type

All lternatives from ISO/IEC

907p:1992

PAIAMETER_MODE exact numeric with scale 0

PARAMETER_ORDINAL_ exact numefic'with scale 0

POSITION

PARAMETER_SPECIFIC_ charaéter string with character set SQL_TEXT and length not less
CATALOG than 128 characters

PA ETER_SPECIFIC_ character string with character set SQL_TEXT and length fot less
SCHEMA than 128 characters

PARAMETER_SPECIFIC_ character string with character set SQL_TEXT and length ot less
NAME than 128 characters

Access Rules

No additional Access Rules.

General Rules

1) Table 11, “Codes used for input/output SQL parameter modes in Dynamic SQL”,
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 adq

Syn

N
Acc

N
Gen
1 []

<

t]

ISO/IEC 9075-4:1996 (E)
16.2 <prepare statement>

ditional Format 1tems.

tax Rules

o additional Syntax Rules.

bss Rules

o additional Access Rules.

eral Rules

Replace GR5)u) | If <value specification> in <set catalog statement>, <set schema statg
set names statement>, <set session authorization identifier statement>, or <set pat
ment> is E1, then the data type of EI is assumed to be CHARACTER VARYING(L), ¢
he implementation-defined maximum valaé of <length> for CHARACTER VARYING

Dynamic SQL

ment>,
n state-
vhere L is
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16.3 <using clause>

16.3 <using clause>

Function

Describe the input/output variables for an <SQL dynamic statement>.

Format

No additig

Syntax Rules

Access |

Generall Rules

1)

3 :
Uid Ll 'OULllial L UCCTIS .

No additional Syntax Rules.

No additional Access Rules.

ules

When a <describe input statement> is exgcuted and the prepared statement fis

a <call| statement>, a descriptor for the <dynamic parameter specification>s for the preparpd

ent is stored in the specified SQL descriptor-areas as follows:

a) Let SR be the set of subject routines for the'<routine invocation> of the <call statement>.

b) Cage:

i) | If SR contains a single SQL-invoked routine R, then:

1)

2)

Let D, be the x-th/zdynamic parameter specification> simply contained in an $QL
argument A, of the <call statement>.

Let P, be thee y-th parameter of R.

NOTE 40 /A P whose <parameter mode> is IN can be a <value expression> that contains
zero, ofe;\or more <dynamic parameter specification>s. Thus:

> _Every D, maps to one and only one P,.

— Several D, instances can map to the same P,.

3)

4)

5)

— There can be P, instances that have no D, instances that map to them.

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,,.

The PARAMETER_ORDINAL_POSITION value in the descriptor for each D, is set
to the ordinal position of P,.

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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16.3 <using clause>

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) 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>.

L
w

statement> on PS.

NOTE 41 — See the General Rules of Subclause 17.8, "<describe statement>", in ISO/IEC 907

a

iii)

iv)

If <using arguments> is specified and the number of <argument>s(s not D, then

it D be the number of <dynamic parameter specification>s in PS whose PARAMETER_MODE
huld be set to PARAMETER_MODE_IN or PARAMETER_MODE_INOUT by a <déscribe input

5:1992.

an ex-

ception condition is raised: dynamic SQL error — using clause does not match dypamic

parameter specifications.
If <using descriptor> is specified, then:

i) If the value of COUNT is greater than the numbér of <occurrences> specified
<descriptor name> was allocated or is less than zero, then an exception condit
dynamic SQL error — invalid descriptor count.

ii)
error — using clause does not match dyrnamic parameter specifications.

If the value of COUNT is not D, then an‘exception condition is raised: dynani

If the first D item descriptor areés are not valid as specified in Subclause 17|

when the
on raised:

ic SQL

L

"Description of SQL item descriptor areas", in ISO/IEC 9075:1992, then an excep-

tion condition is raised: dynamic SQL error — using clause does not match dj

parameter specifications,

If the value of INDICATOR is not negative, and the value of DATA is not a v3
of the data type ifidicated by TYPE, then an exception condition is raised: dyn
error — using.clause does not match dynamic parameter specifications.

namic

lid value
amic SQL

Let TDT be the eéffective data type of the i-th input <dynamic parameter specification>,
defined to be'the type represented by the values of TYPE, LENGTH, PRECISION SCALE,

DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARAC

T'ER_

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 g
parameter of PS.

NOTE 42 — See the General Rules of Subclause 17.8, "<describe statement>", in ISO/IEQ

ynamic

9075:1992.

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.

Dynamic SQL

171


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

' 9075-4:1996 (E) ©ISO/IEC

16.3 <using clause>

ii)

e) If

If <using arguments> is specified, then let SDT and SV be the data type and value,
respectively, of the i-th <argument>.

the <cast specification>

CAST ( SVAS TDT )

violates the Syntax Rules of Subclause 6.10, "<cast specification>", in ISO/IEC 9075:1992,
then an exception condition is raised: dynamic SQL error — restricted data type attribute

violation.

f) If the <cast specification>

CAST (SV AS TDT )

vidlates the General Rules of Subclause 6.10, "<cast specification>", in ISO/IEC 9075:1992,

th¢n an exception condition is raised in accordance with the General Rules of Subclauge
6.10, "<cast specification>", in ISO/IEC 9075:1992.

g T

is

h) THe values of NAME and UNNAMED are ignored.

<cast specification>
CAST ( SVAS TDT )

bffectively performed and is the value of the i-th input dynamic parameter.

3) [Insert {his GR | When a <using clause> is used as the <result using clause> of an <execute sfate-
ment>{ whose prepared statement PS is a <call statement>, the <using clause> describes the
<target specifications>s for the output <dynamicparameter specification>s for PS.

Let D

be the number of <dynamic parameter\specification>s in PS whose PARAMETER_MODE

would [be set to PARAMETER_MODE_INOUT or PARAMETER_MODE_OUT by a <descripe

input

statement> on PS.

NOTH 43 — See the General Rules of, Subclause 17.8, "<describe statement>", in ISO/ITEC 9075:1992.

a) If
ce

specifications.

b) If
i)

ii)

iii)

using arguments> is specified and the number of <argument>s is not D, then an ex-
btion condition is raised: dynamic SQL error — using clause does not match target

<using descriptor> is specified, then:

If the value of COUNT is greater than the number of <occurrences> specified when the
<descriptor name> was allocated or less than zero, then an exception condition is rpised:
dynamic SQL error — invalid descriptor count.

If'COUNT is not equal to D_then an exception condition is raised: dynamic SQL drror
— using clause does not match target specifications.

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
be set by a <describe input statement> to reflect the description of the i-th output <dynamic
parameter specification>. Let SV be the value of the <dynamic parameter specification>,

with data type SDT.

NOTE 44 — Note: See the General Rules of Subclause 17.8, "<describe statement>!;/in
9075:1992.

[SO/TEC

Let TDT be the effective data type of the i-th <target specification> ds-tepresented by

the values of TYPE, LENGTH, PRECISION, SCALE, DATETIME ANTERVAL_C

ODE,

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 ( SVAS TDT )

violates the Syntax Rules of Subclause 6.10, "<cast specification>", in ISO/IEC 90

then an exception condition is raised: dynamic{SQL error — restricted data type
violation.

If the <cast specification>
CAST ( SVAS TDT )

violates the General Rules of Subg¢lause 6.10, "<cast specification>", in ISO/IEC 9
then an exception condition is-raised in accordance with the General Rules of Su
6.10, "<cast specification>",.inISO/IEC 9075:1992.

The <cast specification>
CAST ( SVAS TDT )

is effectively performed, and is the value TV of the i-th <target specification>.
If TV is the null value, then the value of INDICATOR is set to -1.
If TV/is‘not the null value, then:

1) yThe value of INDICATOR is set to 0 and the value of DATA is set to TV.

75:1992,
nttribute

075:1992,
bclause

33 aqe-
1) aSTT

1) If TYPE indicates CHARACTER VARYING or BIT VARYING, then RETURNED_
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>

Fungtion

Format

Get T:eption or completion condition information from the diagnostics area.

<condition information item name> ::=

|
I
|
|
I
|

Syntax

11 All alternatives from ISO/IEC 9075:1992
CONDITION_IDENTIFIER

ROUTINE_CATALOG

ROUTINE_SCHEMA

ROUTINE_NAME

SPECIFIC_NAME

PARAMETER_NAME

Rules

Table 12—<identifier>s for.lise with <get diagnostics statement>

ISO/IEC 9075-4:1996 (E)

<identifier> Data Type

<statement information item name>s

All |alternatives from ISO/IEC
9075:1992

<condition information item name>s

All|alternatives from ISQYIEC

9075:1992

CONDITION_IDENTIFIER character varying (L)
RO[UTINE.CATALOG character varying (L)
ROUTINE_SCHEMA character varying (L)
ROUTINE NAME character varying (L)
SPECIFIC_NAME 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

SQL-statement Identifier

All alternatives from ISO/IEC 9075:1992

<assignment statement> ASSIGNMENT
<call stateprent> CALL

<case statgment> CASE

<compounfl statement> BEGIN END

<drop module statement> DROP MODULE
<drop routfine statement> DROP ROUTINE
<for statement> FOR

<if statempnt> IF

<leave stafement> LEAVE

<loop statgment> LOOP

<repeat stiatement> REPEAT

<resignal ptatement> RESIGNAL
<return stiatement> RETURN

<schema ]zutine> CREATE ROUTINE
<set path [statement> SET PATH

<signal sthtement> SIGNAL
<SQL-seryer module definition> CREATE MODULE
<SQL var]able declaration> DECLARE VARIABLE
<while stgdtement> WHILE

1) [Modifie GR3) ] Specification of <condition information item> retrieves information about the|N-th

conditipn in the diagnostics area into the <simple target specification>.

a) [ Inkert before GR3)k) | If the value of RETURNED_SQLSTATE corresponds to external routine

invpcation-exception, external routine exception, SQL routine exception, or warning, then:

1) | The values of ROUTINE_CATALOG and ROUTINE_SCHEMA are the <catalog naipe>

and the <unqualified schema name>, respectively, ol the <schema name> of the schema

containing the routine.

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.
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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-

vCi Vilwr Jeluvle UUTH JoUL, Wied fever QLie, el LrLLRCQLLOrs, QL Wa7

bit paddzng, and the condltlon 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, of the <schema name> of the schema
Aanntaining tho rantina

Convaining i rouvine.

ii) The values of ROUTINE_NAME and SPECIFIC_NAME are the <identifier>'pf the

ol AL 4 42
L.

<routine name> and the <identifier> of the <bpe(,1n(, name>, rebpecuvely, Ol tje rou

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 parameter name of|that SQL
rameter; otherwise, the value of PARAMETER_NAME js ajzero-length string.

()

If the value of RETURNED_SQLSTATE corresponds to external rputine
invocation exception, external routine exception, or warning, then the value of MESSAGE_
TEXT is the message text item of the routine that raised the condition. Otherwise, the value
of MESSAGE_TEXT is an implementation-defined character string.

NOTE 46 — An implementation may set this to <spate>s, to a zero-length string, or to g character
string describing the condition indicated by RETURNED_SQLSTATE.

d) [ Tnsert before GR3)o) | If COMMAND_FUNCTION or DYNAMIC_FUNCTION identifies a
<signal statement> or <resignal statemént>, then the values of CONSTRAINT_CATALOG,
CONSTRAINT SCHEMA, CONSTRAINT _NAME, CATALOG_NAME, SCHEMA_NAME,
TABLE_NAME, COLUMN_NAME,'CURSOR_NAME, are not set as specified in ISO/IEC
9075:1992, but instead are setto'a zero-length string.

d) [ Insert before GR3)o) | If thevalue of the RETURNED_SQLSTATE corresponds to ufhandled
user-defined exceptl,on thén the value of CONDITION_IDENTIFIER is the <condition
name> of the user-defined exception.
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17.2 <signal statement>

Function

Signal an exception condition.

©ISOMEC

fore
bh N

Format
<signal statement> ---
SIGNAL <signal value>
<signal vhlue> ::=
4condition name>
| fsalstate value>
Syntax Rules
1) Case:
a) If xsignal 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 0r more <condition name>s whose agso-
ciated <condition declaration> includes a condition whose <identifier> is CN. If thqre
is more than one such <condition name>;then the one with the innermost scope i$
specified. Let C be that condition.

b) Otherwise, let C be the SQLSTATE value defined by <sqlstate value> and let CN be 4
zeto-length string.

Access Rules
None.

General Rules

1) Let N|be the value of the statement information field NUMBER in the diagnostics area be
the expcution Of'the <signal statement>. The existing exception information areas 1 throu
in the|diagmostics area are cleared. The value of the statement information field NUMBER in
the diagnostics area is set to 1 and the MORE field is set to 'N’.

DYNAMIC_FUNCTION field is set to

a zero-l_ength string. In the first

d—the
exception information

2)

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.

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.

For

<res

mat

Yanal statement> - - o
=

ISO/IEC 9075-4:1996 (E)
17.3 <resignal statement>

RESIGNAL [ <signal value> ]

Syntax Rules

1) Lkt RS be the <resignal statement>.

2) If <signal value> is specified, then
(ase
a

zero-length string.

Access Rules

None.

General Rules

1) (ase:

b)

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

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

valtie of the CONDITION_IDENTIFIER is a zero-length string, then an exceptio

) If the first condition in the diagnostics area has no RETURN_SQLSTATE value and the
1S raised: resignal when handler not active. 'F“

iil) CN shall be contained within the scope of‘one or more <condition name>s whpse 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 sdope is
specified. Let C be that condition.

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

condition

area before the execution of RS.

Case:

Otherwise, let N be the value of the statement information field NUMBER in the diagnostics

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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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 SQLSTATE value, then the condition information field RETURNED_
SQLSTATE is set to that value.

2) Case:
a) If the first condition in the diagnostics area has a RETURNED_SQLSTATE value, then|

i) | Let S be that value.
ii) | If a handler H is the most appropriate handler for S, then H is activated.

ii1) | If no handler is activated and S identifies an SQLSTATE value/associated with an ex-
ception condition, then this is an unhandled exception condjtion and the <SQL proc¢dure
statement> that resulted in execution of this <resignal statément> is terminated wjith
this exception condition.

NOTE 47 — If S identifies an SQLSTATE value associdted with a completion condition, tHen
this is an unhandled condition, and processing continde$ without altering the flow of controf.

b) Otherwise:

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

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

iii) | If no handler is activated, then this is an unhandled exception condition and the <pQL
procedure statement> that resulted in execution of RS is terminated with the exception
condition: unhandled tser-defined exception.
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18 Embedded SQL

18.1 <embedded SQL host program>

ISO/IEC 9075-

4:1996 (E)

Funlction
Specify an <embedded SQL host program>.

Format

<statement or declaration> ::=

11 All alternatives from ISO/IEC 9075:1992
| <embedded authorization statement>
| <embedded path specification>

<emb¢dded authorization statement> ::=

DECLARE <embedded authorization clause>

<emb¢dded authorization clause> ::=

SCHEMA <schema name>
| AUTHORIZATION <embedded authorizatioh, Identifier>
[ FOR STATIC { ONLY | AND DYNAMIEC } ]

[ FOR STATIC { ONLY | AND DYNAMIC } ]

<embédded authorization identifier>(x¥= <module authorization identifier>

<embedded path specification> {3

<path specification>

Syntax Rules

1)

2)

3)

grogram>, then it shall be contained in the first <embedded SQL statement> of that
3QL host program>.

ath ‘specification>.

| SCHEMA <schema name> AUTHORIZATION <embedded authorization identifier

4

[Jinsert this SR ] If an<embedded authorization statement> appears in an <embedded SRL host

vembedded

[linsert this-SR ] An <embedded SQL host program> shall not contain more than one <e mbedded
¢

[ Replace SR14)d) | Case:

i) 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

No adffitional Access Rules.

General Rules

No adflitional Access Rules.
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tify the schemata that are owned by a given user.

inition

\TE 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

©ISO/IEC

AS $ELECT DISTINCT
DPMAIN CATALOG, DOMAIN_SCHEMA, DOMAIN NAME,
DATA_TYPE, CHARACTER_MAXIMUM LENGTH, CHARACTER_OCTET_LENGTH,
CPLLATION CATALOG, COLLATION_SCHEMA,COLLATION_NAME,
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
NYMERIC_ PRECISION, NUMERIC_PRECISION_RADIX, NUMERIC_SCALE,

FROJ DEFINITION_SCHEMA.DOMAINS
JOIN
DEFINTITION_SCHEMA.DATA_TYPE_DESCRIPTOR AS D
LEFT JOIN
DEFINITION_SCHEMA.COLLATIONS AS S
USING ( COLLATION_CATALOG, COLLATION_SCHEMA, CQLLATION_NAME )

ON
( ( DOMAIN_CATALOG, DOMAIN_SCHEMA, DOMAINANAME, '’ ,0 )
= ( OBJECT_CATALOG, OBJECT_SCHEMA,
OBJECT NAME, COLUMN_NAME , ORDINALMOSITION ) )
WHERE

( ( DOMAIN_CATALOG, DOMAIN_SCHEMA¢\DOMAIN_NAME, ‘DOMAIN’ )
IN

FROM DEFINITION_SCHEMA.USAGE_PRIVILEGES
WHERE GRANTEE IN ( 'PUBLIC’, CURRENT_USER ) )
OR
( DOMAIN_CATALOG, DOMAIN SCHEMA, DOMAIN_NAME ) IN
( SELECT DOMAIN_CATALOG, DOMAIN_SCHEMA, DOMAIN_NAME
FROM COLUMNS (),+)
AND DOMAIN_CATALOG

DATETIME_PRECISION, INTERVAL_TYPE, INTERVAL_PRECISION, DOMAIN_(BEFAULT

( SELECT OBJECT_CATALOG, OBJECT__SCHEMA, OBJECT_NAME, OBJECT_TYPE

= ( SELECT CATALQOG-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

CREATE 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 DATAATYPE,
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_RADIX, D2.NUMERIC_PRECISION_RADIX)
AS NUMERIC_PRECISIONZRADIX,
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.CHARACTERASET_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_PET_NAME,
COALESCE (DISQOLLATION_CATALOG, D2.COLLATION_CATALOG) AS COLLATION_CAfALOG,
COALESCE (D1.COLLATION_SCHEMA, D2.COLLATION_SCHEMA) AS COLLATION_SCHEMA,
COALESCE \(P1.COLLATION_NAME, D2.COLLATION_NAME) AS COLLATION_NAME,
DOMAIN. CATALOG, 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
( ( C1.COLLATION_CATALOG, C1l.COLLATION_SCHEMA, Cl.COLLATION_NAME )
= ( D1.COLLATION_CATALOG, D1.COLLATION_SCHEMA, D1.COLLATION_NAME ) )

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 )

Information Schema and Definition Schema 185


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

ISO/IEC 9075-4:1996 (E) ©ISO/NEC
19.1 Information Schema

( 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
FROM 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

CREATE VIEW MODULES AS
SELECT
MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
DEFAULT_CHARACTER_SET_CATALOG, DEFAULT_CHARACTER_SET_SCHEMA,
DEFAULT_CHARACTER_SET_NAME,
DEFAULT_SCHEMA_CATALOG, DEFAULT_SCHEMA,
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_PRIVILEGES
WHERE GRANTEE IN ( ‘PUBLIC’,<{CURRENT_USER )

)
AND MODULE_CATALOG
= ( SELECT CATALOG_NAME FROM INEORMATION_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

CREATE VIEW ROUTINES AS

©ISO/IEC

SELECT
4PECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME,
HOUTINE_CATALOG, ROUTINE_SCHEMA, ROUTINE_NAME, ROUTINE_TYPE,
OATA_TYPE, CHARACTER_MAXIMUM_LENGTH, CHARACTER_OCTET_LENGTH,
JOLLATION_ CATALOG, COLLATION_SCHEMA, COLLATION_NAME,
NUMERIC_PRECISION, NUMERIC_PRECISION_RADIX, NUMERIC_SCALE,
DATETIME_PRECISION, INTERVAL_TYPE, INTERVAL_PRECISION,
IANGUAGE, IS_DETERMINISTIC, SQL_DATA_ACCESS, ROUTINE_BODY,
dASE 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,
$0L_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, .ORDINAL_POSITION )

WHERE
( ( MODULE_CATALOG, MODULE~SCHEMA, MODULE_NAME) IS NULL
AND

SPECIFIC_CATALOG, SPECIKIC_SCHEMA, SPECIFIC_NAME )

IN ( SELECT SPECIFIE CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME
FROM DEFINITION./SCHEMA.ROUTINE_PRIVILEGES
WHERE GRANTEE *IN ( ’‘PUBLIC’, CURRENT_USER )

OR
( ( MODULESEATALOG, 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

CREATE 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_SCADE.,
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, Cl1l.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_NAME, \D1.ORDINAL_POSITION)
INNER JOIN DEFINITION_SCHEMA.ROUTINES R1
ON ( ( Pl.SPECIFIC_CATALIOG, Pl.SPECIFIC_SCHEMA, P1l.SPECIFIC_NAME |[)
= ( R1.SPECIFIC_CATALOG, R1.SPECIFIC_SCHEMA, R1.SPECIFIC_NAME )

)

WHERE
( ( ( MODULE_CATALOS, MODULE_SCHEMA, MODULE_NAME) IS NULL
AND
( P1.SPECIFIC. CATALOG, Pl.SPECIFIC_SCHEMA, P1l.SPECIFIC_NAME )

IN (

SELECT SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME
FROM DEFINITION_SCHEMA.ROUTINE_PRIVILEGES

WHERE\\GRANTEE IN ( ‘PUBLIC’, CURRENT_USER )
)
)
OR
(" ( MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME) IS NOT NULL
AND
(- MODULE _CATALQG MQDULE SCHEMA MODULE NAME )
IN (

SELECT MODULE_CATALOG, MODULE_SCHEMA, MODULE_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 VIHW 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_ CATALOG_NAME )
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19.1.8 MODULE_COLUMN_USAGE view

Function
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19.1 Information Schema

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

are dependent.

Definition

CREATE VIEW MODULE_COLUMN_USAGE
AS SELECT

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

ROUTINE_CATALOG, ROUTINE_SCHEMA, ROUTINE_NAME,
TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME, COLUMN_NAME

FROM INFORMATION_SCHEMA-CATALOG_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

CREATE VIEW MODULE_PRIVILEGES AS

SELECT
GRANTOR, GRANTEE, MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME,
BPRIVILEGE_TYPE, IS_GRANTABLE
FRQM DEFINITION_SCHEMA.MODULE_PRIVILEGES
WHHRE ( 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.

Definition

CREATE VIEW ROUTINE_PRIVILEGES AS
SELECT

ATMATY ATMTY AT TS O
GRANTOR, GRANTEE, SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAMB

ROUTINE_CATALOG, ROUTINE_SCHEMA, ROUTINE_NAM

PRIVILEGE_TYPE, IS_GRANTABLE
FROM ( SELECT GRANTOR, GRANTEE, SPECIFIC_CATALOG, SPECIFIC/ASCHEMA, SPECIFIC

A\ \ Sounc OGN LU, SN on conC Ll A0 _LALTALUS VA 1klMA N

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_SCHEMA CATALOG_NAME )
AS RP
JOIN DEFINITION_SCHEMA.ROUTINES
USING ( SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME )

Information Schema and Definition Schema 193


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

ISO/IEC 9075-4:1996 (E) ©ISO/IEC
19.1 Information Schema

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

$PECIFIC_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
DN ( ( 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 )

194 Persistent Stored Modules (SQL/PSM)


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

