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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 1SO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. 1SO and IEC technical committees collaborate in fields of mutual interest. Other interna-
tional organizations, governmental and non-governmental, in liaison with 1SO and IEC, also take
part in the work.

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

International Standard ISO/IEC 9075-5 was prepared by Joint Technical Committee ISO/IEC JTC
1, Information technology, Subcommittee SC 32, Data management and interchange.

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

— Part 1: Framework (SQL/Framework)

— Part 2: Foundation (SQL/Foundation)

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

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

Annexes A, B, C, D, E, and F of this part of ISO/IEC 9075 are for information only.
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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.

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

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

4) Clause 4, "Concepts”, presents concepts used in the definition of Persistent SQL modules.
5) Clause 5, “Lexical elements”, defines the lexical elements of the language.
6) Clause 6, “Scalar expressions”, defines the elements of the language that produce scalar values.

7) Clause 7, “Query expressions”, defines the elements of the language that produce rows and
tables of data.

8) Clause 8, “Additional common elements”, defines additional language elements that are used in
various parts of the language.

9) Clause 9, “Data assignment rules and routine determination”, specifies the rules for assignments
that retrieve data from or store data into SQL-data, and formation rules for set operations.

10) Clause 10, “Schema definition and manipulation”, defines facilities for creating and managing a
schema.

11) Clause 11, “SQL-client modules”, defines modules and procedures.

12) Clause 12, “Data manipulation”, defines the data manipulation statements.

13) Clause 13, “Transaction management”, defines the SQL-transaction management statements.
14) Clause 14, “Session management”, defines the SQL-session management statements.

15) Clause 15, “Dynamic SQL", defines the SQL dynamic statements.

16) Clause 16, “Embedded SQL", defines the host language embeddings.

17) Clause 17, “Direct invocation of SQL”", defines direct invocation of SQL language.

18) Clause 18, “Diagnostics management”, defines the diagnostics management facilities.

19) Clause 19, “Definition Schema”, defines base tables on which the viewed tables containing
schema information depend.

20) Clause 20, “Status codes”, defines values that identify the status of the execution of SQL-
statements and the mechanisms by which those values are returned.

21) Clause 21, “Conformance”, defines the criteria for conformance to this part of ISO/Imﬁments
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22) Annex A, “SQL Conformance Summary”, is an informative Annex. It summarizes the confor-
mance requirements of the SQL language.

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

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

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

26) Annex E, “Incompatibilities with ISO/IEC 9075:1992", is an informative Annex. It lists the
incompatibilities between this version of ISO/IEC 9075 and ISO/IEC 9075:1992.

27) Annex F, “SQL feature and package taxonomy”, is an informative Annex. It identifies features
of the SQL language specified in this part of ISO/IEC 9075 by a numeric identifier and a short
descriptive name. This taxonomy is used to specify conformance to Core SQL and may be used
to develop other profiles involving the SQL language.

In the text of this part of ISO/IEC 9075, Clauses begin a new odd-numbered page, and in Clause 5,
“Lexical elements”, through Clause 21, “Conformance”, Subclauses begin a new page. Any resulting
blank space is not significant.
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Information technology — Database languages — SQL —

Part5:
Host Language Bindings (SQL/Bindings)

1 Scope

This part of ISO/IEC 9075 specifies:

— Syntax for embedding SQL-statements in a compilation unit that otherwise conforms to the
standard for a particular programming language (host language).

— How an equivalent compilation unit may be derived that conforms to the particular program-
ming language standard. In that equivalent compilation unit, each embedded SQL-statement
has been replaced by one or more statements in the host language, some of which invoke an
SQL externally-invoked procedure that, when executed, has an effect equivalent to executing
the SQL-statement.

— Syntax for direct invocation of SQL-statements.

— SQL language to support dynamic preparation and execution of SQL-statements.
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2 Normative references

| Insert this paragraph | 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 encouraged to investigate the possibility of applying the most recent editions

of the standards indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO/IEC 1539-1:1997, Information technology — Programming languages — Fortran — Part 1:
Base language.

ISO 1989:1985, Programming languages — COBOL.
(Endorsement of ANSI X3.23-1985).

ISO 6160:1979, Programming languages — PL/1
(Endorsement of ANSI X3.53-1976).

ISO/IEC 7185:1990, Information technology — Programming languages—Pascal.
ISO 8652:1995, Information technology — Programming languages — Ada.

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

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

ISO/IEC 9075-3:1995, Information technology — Database languages — SQL — Part 3: Call-
Level Interface (SQL/CLI).

ISO/IEC 9075-4, Information technology — Database languages — SQL — Part 4: Persistent
Stored Modules (SQL/PSM).

ISO/IEC 9899:1990, Programming languages — C.
ISO/IEC 9899:1990/Amendment 1:1995, Amendment to ISO/IEC 9899:1990 — C Integrity.
ISO/IEC 10206:1991, Information technology — Programming languages—Extended Pascal.

ISO/IEC 11756:1992, Information technology—Programming languages — MUMPS.
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3 Definitions, notations, and conventions

3.1 Definitions

| Insert this paragraph | For the purposes of this part of ISO/IEC 9075, the definitions given in ISO/IEC
9075-1 and ISO/IEC 9075-2 apply.

3.2 Notation

[ Insert this paragraph | The notation used in this part of ISO/IEC 9075 is defined in ISO/IEC 9075-1.

3.3 Conventions

[ Insert this paragraph | The conventions used in this part of ISO/IEC 9075 is defined in ISO/IEC
9075-1.

3.3.1 Use of terms

3.3.1.1 Other terms

| Insert this paragraph | An SQL-statement S1 is said to be executed as a direct result of executing

an SQL-statement if S1 is the value of an <SQL statement variable> referenced by an <execute
immediate statement> contained in an <externally-invoked procedure> that has been executed, or
if S1 was the value of the <SQL statement variable> that was associated with an <SQL statement
name> by a <prepare statement> and that same <SQL statement name> is referenced by an
<execute statement> contained in an <externally-invoked procedure> that has been executed.

3.3.2 Relationships to other parts of ISO/IEC 9075

3.3.2.1 Clause, Subclause, and Table relationships

Table 1—Clause, Subclause, and Table relationships

Corresponding Clause,
Clause, Subclause, or Table in Subclause, or Table from an- Part containing corre-
this part of ISO/IEC 9075 other part spondence
Clause 1, “Scope” Clause 1, "Scope" ISO/IEC 9075-2
Clause 2, “Normative references” Clause 2, "Normative references" ISO/IEC 9075-2
Clause 3, “Definitions, notations, Clause 3, "Definitions, notations, ISO/IEC 9075-2
and conventions” and conventions"
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Clause, Subclause, or Table in
this part of ISO/IEC 9075

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

Part containing corre-

spondence

Subclause 3.1, “Definitions”
Subclause 3.2, “Notation”
Subclause 3.3, “Conventions”
Subclause 3.3.1, “Use of terms”

Subclause 3.3.1.1, “Other terms”

Subclause 3.1, "Definitions"
Subclause 6.1, "Notation"
Subclause 6.2, "Conventions"
Subclause 6.2.3, "Use of terms"

Subclause 6.2.3.7, "Other terms"

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

Subclause 3.3.2, “Relationships to (none) (none)
other parts of ISO/IEC 9075”
Subclause 3.3.2.1, “Clause, (none) (none)

Subclause, and Table relationships”

Subclause 3.4, “Object identifier for
Database Language SQL”

Clause 4, “Concepts”
Subclause 4.1, “Catalogs”

Subclause 4.2, “SQL-client modules”

Subclause 4.3, “SQL-invoked rou-
tines”

Subclause 4.4, “Locators”
Subclause 4.5, “Cursors”
Subclause 4.6, “SQL-statements”

Subclause 4.6.1, “Classes of SQL-
statements”

Subclause 4.6.2, “SQL-statements
classified by function”

Subclause 4.6.3, “SQL-statements
and transaction states”

Subclause 6.3, "Object identifier for
Database Language SQL"

Clause 4, "Concepts"
Subclause 4.2.6.1, "Catalogs"

Subclause 4.21, "SQL-client mod-
ules"

Subclause 4.23, "SQL-invoked
routines"

Subclause 4.26.4, "Locators"
Subclause 4.29, "Cursors"
Subclause 4.30, "SQL-statements"

Subclause 4.30.1, "Classes of SQL-
statements”

Subclause 4.30.2, "SQL-statements
classified by function"

Subclause 4.30.3, "SQL-statements
and transaction states"

ISO/IEC 9075-1

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

ISO/IEC 9075-2

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

ISO/IEC 9075-2

ISO/IEC 9075-2

Subclause 4.6.4, “Embeddable SQL- none none
statements”

Subclause 4.6.5, “Preparable and none none
immediately executable SQL-

statements”

Subclause 4.6.6, “Directly exe- none none

cutable SQL-statements”

Subclause 4.7, “Standard program-
ming languages”

Subclause 4.8, “Embedded syntax”

Subclause 4.28, "Standard program-
ming languages"

none

ISO/IEC 9075-2

none
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3.3 Conventions

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

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

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

Part containing corre-
spondence

sQL”

Subclause 4.11, “Privileges and
roles”

Subclause 4.12, “SQL-transactions”
Subclause 4.13, “SQL-connections”
Subclause 4.14, “SQL-sessions”

Subclause 4.15, “Client-server
operation”

Clause 5, “Lexical elements”

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

Subclause 5.2, “<literal>"

Subclause 5.3, “Names and identi-
fiers”

Clause 6, “Scalar expressions”

Subclause 6.1, “<value specifica-
tion> and <target specification>"

Subclause 7.1, “<table reference>"
Subclause 6.2, “<column reference>"

Subclause 6.3, “<interval value
expression>"

Clause 7, “Query expressions”

Subclause 7.2, “<query specifica-
tion>"

Clause 8, “Additional common
elements”

Subclause 8.1, “<routine invoca-
tion>"

Clause 9, “Data assignment rules
and routine determination”

Subclause 9.1, “Retrieval assign-
ment”

Subclause 9.2, “Store assignment”

Subclause 4.31, "Basic security
model"

Subclause 4.32, "SQL-transactions"
Subclause 4.33, "SQL-connections"
Subclause 4.34, "SQL-sessions"

Subclause 4.36, "Client-server
operation”

Clause 5, "Lexical elements"

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

Subclause 5.3, "<literal>"

Subclause 5.4, "Names and identi-
fiers"

Clause 6, "Scalar expressions"

Subclause 6.3, "<value specifica-
tion> and <target specification>"

Subclause 7.6, "<table reference>"
Subclause 6.6, "<column reference>"

Subclause 6.29, "<interval value
expression>"

Clause 7, "Query expressions"

Subclause 7.11, "<query specifica-
tion>"

Clause 10, "Additional common
elements"

Subclause 10.4, "<routine invoca-
tion>"

Clause 9, "Data assignment rules
and routine determination”

Subclause 9.1, "Retrieval assign-
ment"

Subclause 9.2, "Store assignment"

Subclause 4.9, “SQL dynamic state- none none
ments”
Subclause 4.10, “Direct invocation of none none

ISO/IEC 9075-2

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

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

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

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

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

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

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

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

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

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

Part containing corre-
spondence

Clause 10, “Schema definition and
manipulation”

Subclause 10.1, “<check constraint
definition>"

Subclause 10.2, “<view definition>"

Subclause 10.3, “<assertion defini-
tion>”"

Subclause 10.4, “<trigger defini-
tion>”

Subclause 10.5, “<SQL-invoked
routine>"

Clause 11, “SQL-client modules”

Subclause 11.1, “<SQL-client mod-
ule definition>"

Subclause 11.2, “Calls to an
<externally-invoked procedure>"

Subclause 11.3, “<SQL procedure
statement>"

Clause 12, “Data manipulation”

Subclause 12.1, “<select statement:
single row>"

Subclause 12.2, “<free locator state-
ment>"

Clause 13, “Transaction manage-
ment”

Subclause 13.1, “<commit state-
ment>"

Clause 14, “Session management”

Subclause 14.1, “<set catalog state-
ment>"

Subclause 14.2, “<set schema state-
ment>"

Subclause 14.3, “<set names state-
ment>"

Subclause 14.4, “<set path state-
ment>"

Subclause 14.5, “<set transform
group statement>"

Clause 11, "Schema definition and
manipulation”

Subclause 11.9, "<check constraint
definition>"

Subclause 11.21, "<view definition>"

Subclause 11.36, "<assertion defini-
tion>"

Subclause 11.38, "<trigger defini-
tion>"

Subclause 11.49, "<SQL-invoked
routine>"

Clause 13, "SQL-client modules”

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

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

Subclause 13.5, "<SQL procedure
statement>"

Clause 14, "Data manipulation™

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

Subclause 14.12, "<free locator
statement>"

Clause 16, "Transaction manage-
ment"

Subclause 16.6, "<commit state-
ment>"

Clause 18, "Session management"

none

none

none

none

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

Corresponding Clause,

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

Clause 15, “Dynamic SQL” none none

Subclause 15.1, “Description of SQL none none

descriptor areas”

Subclause 15.2, “<allocate descriptor none none

statement>"

Subclause 15.3, “<deallocate de- none none

scriptor statement>"

Subclause 15.4, “<get descriptor none none
statement>"

Subclause 15.5, “<set descriptor none none
statement>"

Subclause 15.6, “<prepare state- none none
ment>"

Subclause 15.7, “<deallocate pre- none none
pared statement>"

Subclause 15.8, “<describe state- none none
ment>"

Subclause 15.9, “<input using none none
clause>"

Subclause 15.10, “<output using none none
clause>"

Subclause 15.11, “<execute state- none none
ment>"

Subclause 15.12, “<execute immedi- none none

ate statement>"

Subclause 15.13, “<dynamic declare none none
cursor>"

Subclause 15.14, “<allocate cursor none none
statement>"

Subclause 15.15, “<dynamic open none none
statement>"

Subclause 15.16, “<dynamic fetch none none
statement>"

Subclause 15.17, “<dynamic single none none
row select statement>"

Subclause 15.18, “<dynamic close none none
statement>"

Subclause 15.19, “<dynamic delete none none

statement: positioned>"
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause,
Clause, Subclause, or Table in Subclause, or Table from an- Part containing corre-
this part of ISO/IEC 9075 other part spondence
Subclause 15.20, “<dynamic update none none
statement: positioned>"
Subclause 15.21, “<preparable none none
dynamic delete statement: posi-
tioned>"
Subclause 15.22, “<preparable none none
dynamic update statement: posi-
tioned>"
Clause 16, “Embedded SQL” none none
Subclause 16.1, “<embedded SQL none none
host program>"
Subclause 16.2, “<embedded excep- none none
tion declaration>"
Subclause 16.3, “<embedded SQL none none
Ada program>"
Subclause 16.4, “<embedded SQL C none none
program>"
Subclause 16.5, “<embedded SQL none none
COBOL program>"
Subclause 16.6, “<embedded SQL none none
Fortran program>"
Subclause 16.7, “<embedded SQL none none
MUMPS program>"
Subclause 16.8, “<embedded SQL none none
Pascal program>"
Subclause 16.9, “<embedded SQL none none
PL/I program>"
Clause 17, “Direct invocation of none none
sQL”
Subclause 17.1, “<direct SQL state- none none
ment>"
Subclause 17.2, “<direct select none none
statement: multiple rows>"
Clause 18, “Diagnostics manage- Clause 19, "Diagnostics manage- ISO/IEC 9075-2
ment” ment”
Subclause 18.1, “<get diagnostics Subclause 19.1, "<get diagnostics ISO/IEC 9075-2
statement>" statement>"
Clause 19, “Definition Schema” Clause 21, "Definition Schema" ISO/IEC 9075-2
Subclause 19.1, “SQL_LANGUAGES Subclause 21.37, "SQL_LANGUAGES| ISO/IEC 9075-2
base table” base table"
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Table 1—Clause, Subclause, and Table relationships (Cont.)

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

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

Part containing corre-
spondence

Clause 20, “Status codes”
Subclause 20.1, “SQLSTATE"
Clause 21, “Conformance”

Subclause 21.2, “Claims of confor-
mance”

Annex A, “SQL Conformance
Summary”

Annex B, “Implementation-defined
elements”

Annex C, “Implementation-
dependent elements”

Annex D, “Deprecated features”

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

Annex F, “SQL feature and package
taxonomy”

Clause 22, "Status codes"
Subclause 22.1, "SQLSTATE"
Clause 23, "Conformance"

Subclause 8.1.5, "Claims of confor-
mance"

Appendix A, "SQL Conformance
Summary"

Appendix B, "Implementation-
defined elements”

Appendix C, "Implementation-
dependent elements”

Appendix D, "Deprecated features"

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

Appendix F, "SQL feature and
package taxonomy"

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

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

Table 1, “Clause, Subclause, and none none
Table relationships”

Table 2, “Data types of <key word>s none none
used in the header of SQL descrip-

tor areas”

Table 3, “Data types of <key word>s none none
used in SQL item descriptor areas”

Table 4, “Codes used for SQL data none none
types in Dynamic SQL”

Table 5, “Codes associated with none none
datetime data types in Dynamic

sQL”

Table 6, “Codes used for <interval none none
qualifier>s in Dynamic SQL”

Table 7, “Codes used for in- none none

put/output SQL parameter modes in
Dynamic SQL”

Table 8, “<identifier>s for use with
<get diagnostics statement>"

Table 9, “SQL-statement codes”

Table 10, “SQLSTATE class and
subclass values”

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

Table 26, "SQL-statement codes"

Table 27, "SQLSTATE class and
subclass values"

ISO/IEC 9075-2

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

Corresponding Clause,
Clause, Subclause, or Table in Subclause, or Table from an- Part containing corre-
this part of ISO/IEC 9075 other part spondence
Table 12, "SQL/Bindings feature Table 31, "SQL/Foundation feature ISO/IEC 9075-2
taxonomy and definition for Core taxonomy and definition for Core
sQL” sQL”
Table 13, “SQL/Bindings feature Table 32, "SQL/Foundation feature ISO/IEC 9075-2
taxonomy for features outside Core taxonomy for features outside Core
sQL” sQL”

3.4 Objectidentifier for Database Language SQL

The object identifier for Database Language SQL is defined in ISO/IEC 9075-1 in Subclause 6.3,
"Object identifier for Database Language SQL", with the following additions:

Format

<Part 5 yes> ::=
<Part 5 confornmnce>
<Part 5 direct> <Part 5 enbedded>

<Part 5 conformance> ::=
5 | sql bindings199x <left paren> 5 <right paren>

<Part 5 direct> ::=
<Part 5 direct yes>
| <Part 5 direct no>

<Part 5 direct yes> ::=
1| directyes <left paren> 1 <right paren>

<Part 5 direct no> ::=
0 | directno <left paren> 0 <right paren>

<Part 5 enbedded> ::=
<Part 5 enbedded no>
| <Part 5 enbedded | anguages>. ..

<Part 5 enbedded no> ::=
0 | enbeddedno <left paren> 0 <right paren>

<Part 5 enbedded | anguages> :: =

<Part 5 enmbedded Ada>
| <Part 5 enbedded C
| <Part 5 enbedded COBOL>
| <Part 5 enbedded Fortran>
| <Part 5 enbedded MUMPS>
| <Part 5 enbedded Pascal >
| <Part 5 enbedded PL/I>

<Part 5 enmbedded Ada> ::=
1 | enbeddedAda <l eft paren> 1 <right paren>

<Part 5 enbedded C :: = Documents
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2 | enbeddedC <l eft paren> 2 <right paren>

<Part 5 enbedded COBOL> :: =
3 | enbeddedCOBOL <l eft paren> 3 <right paren>

<Part 5 enbedded Fortran> ::=
4 | enbeddedFortran <l eft paren> 4 <right paren>

<Part 5 enbedded MUMPS> :: =
5 | enbeddedMUWPS <l eft paren> 5 <right paren>

<Part 5 enbedded Pascal > ::=
6 | enbeddedPascal <left paren> 6 <right paren>

<Part 5 enmbedded PL/I> ::=
7 | enbeddedPLl <left paren> 7 <right paren>

Syntax Rules
1) Specification of <Part 5 Yes> implies that conformance to this part of ISO/IEC 9075 is claimed.

2) Specification of <Part 5 direct yes> implies that conformance to <direct SQL statement> is
claimed.

3) Specification of <Part 5 direct no> implies that conformance to <direct SQL statement> is not
claimed.

4) Specification of <Part 5 embedded language> implies that conformance to <embedded SQL host
program> for the specified language is claimed.

5) Specification of <Part 5 embedded no> implies that conformance to <embedded SQL host pro-
gram> is not claimed.
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4 Concepts

4.1 Catalogs

[ Insert this paragraph | The default catalog name for <preparable statement>s that are dynamically
prepared in the current SQL-session through the execution of <prepare statement>s and <execute
immediate statement>s is initially implementation-defined but may be changed by the use of <set
catalog statement>s.

4.2 SQL-client modules

| Insert this paragraph | SQL-session modules are implicitly-created modules for prepared SQL-
statements (see Subclause 4.34, "SQL-sessions", in ISO/IEC 9075-2).

[ Insert this paragraph | Each <SQL-client module definition> M that is associated with an SQL-session,
other than an SQL-session module, may have associated with it a shadow module M1 that has an
implementation-dependent name not equivalent to the <module name> of any other <SQL-client
module definition> in the same SQL-session and whose <module authorization clause> specifies
“SCHEMA SN, where SN is the explicit or implicit <schema name> of the <module authoriza-
tion clause> of M. The <language clause>, the SQL-path, if specified, and the <module character
set specification> of M1 are identical to the corresponding characteristic of M. When M contains

a <module authorization clause> that specifies “FOR STATIC ONLY", this shadow module effec-
tively contains one <externally-invoked procedure> for each SQL-statement prepared by <prepared
statement>s or <execute immediate statement>s contained in M.

4.3 SQL-invoked routines

[ Augment the 6th paragraph | The <SQL procedure statement> forming the <routine body> must ex-
clude <SQL dynamic statement>.

4.4 Locators

| Augment the 1st paragraph | A host variable may be specified to be a locator by specifying AS
LOCATOR.

| Augment the 1st paragraph | A host variable specified as a locator may be further specified to be a
holdable locator.

4.5 Cursors

[ Insert this paragraph | A cursor is also specified by a <dynamic declare cursor> or an <allocate cursor
statement>. A cursor specified by a <dynamic declare cursor> is a declared dynamic cursor. A
cursor specified by an <allocate cursor statement> is an extended dynamic cursor. A dynamic cursor
is either a declared dynamic cursor or an extended dynamic cursor.
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[ Insert this paragraph | For every <dynamic declare cursor> in an <SQL-client module definition>, a
cursor is effectively created when an SQL-transaction (see Subclause 4.32, "SQL-transactions", in
ISO/IEC 9075-2) referencing the <SQL-client module definition> is initiated. An extended dynamic
cursor is also effectively created when an <allocate cursor statement> is executed within an SQL-
session and destroyed when that SQL-session is terminated.

| Insert this paragraph | In addition, a dynamic cursor is destroyed when a <deallocate prepared state-
ment> is executed that deallocates the prepared statement on which the dynamic cursor is based.

| Insert this paragraph | A cursor is also placed in the open state by a <dynamic open statement> and
returned to the closed state by a <dynamic close statement>.

| Insert this paragraph | A <dynamic fetch statement> positions an open cursor on a specified row of the
cursor’s ordering and retrieves the values of the columns of that row. A <dynamic update statement:
positioned> updates the current row of the cursor. A <dynamic delete statement: positioned>
deletes the current row of the cursor.

4.6 SQL-statements

4.6.1 Classes of SQL-statements

| Insert this paragraph | Most SQL-statements can be prepared for execution and executed in additional
ways. These are:

— In an embedded SQL host program, in which case they are prepared when the embedded SQL
host program is preprocessed (see Subclause 4.8, “Embedded syntax”).

— Being prepared and executed by the use of SQL-dynamic statements (which are themselves
executed in an SQL-client module or an embedded SQL host program—see Subclause 4.9, “SQL
dynamic statements”).

— Direct invocation, in which case they are effectively prepared immediately prior to execution
(see Subclause 4.10, “Direct invocation of SQL").

| Insert this paragraph | There are at least three additional ways of classifying SQL-statements:

— According to whether or not they may be embedded.
— According to whether they may be dynamically prepared and executed.

— According to whether or not they may be directly executed.

4.6.2 SQL-statements classified by function

[ Insert this paragraph | The following are other main classes of SQL-statements:

— SQL-dynamic statements

— SQL embedded exception declaration

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

— <dynamic declare cursor>
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— <allocate cursor statement>
— <dynamic select statement>
— <dynamic open statement>
— <dynamic close statement>
— <dynamic fetch statement>
— <direct select statement: multiple rows>

— <dynamic single row select statement>

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

— <dynamic delete statement: positioned>
— <preparable dynamic delete statement: positioned>
— <dynamic update statement: positioned>

— <preparable dynamic update statement: positioned>

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

— <set catalog statement>
— <set schema statement>
— <set names statement>

— <set path statement>

— <set transform group statement>

Insert this paragraph | The following are the SQL-dynamic statements:

— <execute immediate statement>
— <allocate descriptor statement>
— <deallocate descriptor statement>
— <get descriptor statement>

— <set descriptor statement>

— <prepare statement>

— <deallocate prepared statement>
— <describe input statement>

— <describe output statement>

— <execute statement>
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4.6 SQL-statements

[ Insert this paragraph | The following is the SQL embedded exception declaration:

— <embedded exception declaration>

4.6.3 SQL-statements and transaction states

[ Insert this paragraph | Whether or not an <execute immediate statement> starts a transaction depends
on the content of the <SQL statement variable> referenced by the <execute immediate statement>
at the time it is executed. Whether or not an <execute statement> starts a transaction depends

on the content of the <SQL statement variable> referenced by the <prepare statement> at the
time the prepared statement referenced by the <execute statement> was prepared. In both cases,
if the content of the <SQL statement variable> was a transaction-initiating SQL-statement, then
the <execute immediate statement> or <execute statement> is treated as a transaction-initiating
statement; otherwise it is not treated as a transaction-initiating statement.

[ Insert this paragraph | The following additional SQL-statements are transaction-initiating SQL-
statements, i.e., if there is no current transaction, and a statement of this class is executed, a
transaction is initiated:

— <allocate cursor statement>
— <dynamic open statement>
— <dynamic close statement>
— <dynamic fetch statement>
— <direct select statement: multiple rows>
— <dynamic single row select statement>
— <dynamic delete statement: positioned>
— <preparable dynamic delete statement: positioned>
— <dynamic update statement: positioned>
— <preparable dynamic update statement: positioned>
— The following SQL-dynamic statements:
= <describe input statement>
= <describe output statement>
= <allocate descriptor statement>
= <deallocate descriptor statement>
= <get descriptor statement>
= <set descriptor statement>
= <prepare statement>

= <deallocate prepared statement>
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4.6 SQL-statements

[ Insert this paragraph | The following additional SQL-statements are not transaction-initiating SQL-

statements, i.e., if there is no current transaction, and a statement of this class is executed, no
transaction is initiated.

— SQL embedded exception declarations

— The following SQL-data statements:

<dynamic declare cursor>

<dynamic select statement>

4.6.4 Embeddable SQL-statements

The following SQL-statements are embeddable in an embedded SQL host program, and may be
the <SQL procedure statement> in an <externally-invoked procedure> in an <SQL-client module
definition>:

— All SQL-schema statements

— Al SQL-transaction statements

— Al SQL-connection statements

— All SQL-session statements

— Al SQL-dynamic statements

— All SQL-diagnostics statements

— The following SQL-data statements:

<allocate cursor statement>
<open statement>

<dynamic open statement>
<close statement>

<dynamic close statement>
<fetch statement>

<dynamic fetch statement>
<select statement: single row>
<insert statement>

<delete statement: searched>
<delete statement: positioned>
<dynamic delete statement: positioned>

<update statement: searched>
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= <update statement: positioned>
= <dynamic update statement: positioned>
= <free locator statement>
— The following SQL-control statements:
« <call statement>

The following SQL-statements are embeddable in an embedded SQL host program, and may occur
in an <SQL-client module definition>, though not in an <externally-invoked procedure>:

— <temporary table declaration>
— <declare cursor>
— <dynamic declare cursor>

The following SQL-statements are embeddable in an embedded SQL host program, but may not
occur in an <SQL-client module definition>:

— SQL embedded exception declarations

Consequently, the following SQL-data statements are not embeddable in an embedded SQL host
program, nor may they occur in an <SQL-client module definition>, nor be the <SQL procedure
statement> in an <externally-invoked procedure> in an <SQL-client module definition>:

— <dynamic select statement>

— <dynamic single row select statement>

— <direct select statement: multiple rows>

— <preparable dynamic delete statement: positioned>

— <preparable dynamic update statement: positioned>

4.6.5 Preparable and immediately executable SQL-statements
The following SQL-statements are preparable:
— All SQL-schema statements
— All SQL-transaction statements
— All SQL-session statements
— The following SQL-data statements:
e <delete statement: searched>
e <dynamic select statement>
= <dynamic single row select statement>

e <insert statement>
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= <update statement: searched>
= <preparable dynamic delete statement: positioned>
= <preparable dynamic update statement: positioned>
= <preparable implementation-defined statement>
= <free locator statement>
— The following SQL-control statements:
« <call statement>
Consequently, the following SQL-statements are not preparable:
— Al SQL-connection statements
— All SQL-dynamic statements
— Al SQL-diagnostics statements
— SQL embedded exception declarations
— The following SQL-data statements:
= <allocate cursor statement>
e <open statement>
= <dynamic open statement>
e <close statement>
e <dynamic close statement>
= <fetch statement>
= <dynamic fetch statement>
= <select statement: single row>
e <delete statement: positioned>
= <dynamic delete statement: positioned>
e <update statement: positioned>
= <dynamic update statement: positioned>
« <direct select statement: multiple rows>
= <temporary table declaration>
* <declare cursor>

= <dynamic declare cursor>
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Any preparable SQL-statement can be executed immediately, with the exception of:
— <dynamic select statement>

— <dynamic single row select statement>

4.6.6 Directly executable SQL-statements
The following SQL-statements may be executed directly:
— All SQL-schema statements
— All SQL-transaction statements
— Al SQL-connection statements
— Al SQL-session statements
— The following SQL-data statements:
e <temporary table declaration>
« <direct select statement: multiple rows>
= <insert statement>
e <delete statement: searched>
e <update statement: searched>
Consequently, the following SQL-statements may not be executed directly:
— All SQL-dynamic statements
— All SQL-diagnostics statements
— SQL embedded exception declarations
— The following SQL-data statements:
e <declare cursor>
= <dynamic declare cursor>
= <allocate cursor statement>
= <open statement>
= <dynamic open statement>
e <close statement>
= <dynamic close statement>
= <fetch statement>

= <dynamic fetch statement>
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= <select statement: single row>

= <dynamic select statement>

= <dynamic single row select statement>

« <delete statement: positioned>

= <dynamic delete statement: positioned>

= <preparable dynamic delete statement: positioned>

e <update statement: positioned>

= <dynamic update statement: positioned>

= <preparable dynamic update statement: positioned>
— <free locator statement>

— <hold locator statement>

4.7 Standard programming languages

[ Insert this paragraph | This part of ISO/IEC 9075 specifies a mechanism whereby SQL language may
be embedded in programs that otherwise conform to any of the same specified programming lan-
guage standards.

NOTE 1 — In this part of ISO/IEC 9075, for the purposes of interfacing with programming languages, the
data types DATE, TIME, TIMESTAMP, and INTERVAL must be converted to or from character strings in
those programming languages by means of a <cast specification>. It is anticipated that future evolution of
programming language standards will support data types corresponding to these four SQL data types; this
standard will then be amended to reflect the availability of those corresponding data types.

The data types CHARACTER, CHARACTER VARYING, and CHARACTER LARGE OBJECT are also
mapped to character strings in the programming languages. However, because the facilities available in the
programming languages do not provide the same capabilities as those available in SQL, there must be agree-
ment between the host program and SQL regarding the specific format of the character data being exchanged.
Specific syntax for this agreement is provided in this part of ISO/IEC 9075. For standard programming lan-
guages C, COBOL, Fortran, and Pascal, bit strings are mapped to character variables in the host language
in a manner described in Subclause 16.1, “<embedded SQL host program>". For standard programming
languages Ada and PL/I, bit string variables are directly supported.

For standard programming languages C and COBOL, BOOLEAN values are mapped to integer variables
in the host language. For standard programming languages Ada, Fortran, Pascal, and PL/lI, BOOLEAN
variables are directly supported.

For the purposes of interfacing with programming languages, the data type ARRAY must be converted to a
locator (see Subclause 4.26.4, "Locators”, in ISO/IEC 9075-2).

For the purposes of interfacing with programming languages, user-defined types must be handled with a
locator (see Subclause 4.26.4, "Locators”, in ISO/IEC 9075-2) or transformed to another SQL data type that
has a defined mapping to the host language (see Subclause 4.8.5, "Transforms for user-defined types", in
ISO/IEC 9075-2).
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4.8 Embedded syntax

An <embedded SQL host program> (<embedded SQL Ada program>, <embedded SQL C program>,
<embedded SQL COBOL program>, <embedded SQL Fortran program>, <embedded SQL MUMPS
program>, <embedded SQL Pascal program>, or <embedded SQL PL/I program>) is a compilation
unit that consists of programming language text and SQL text. The programming language text
shall conform to the requirements of a specific standard programming language. The SQL text shall
consist of one or more <embedded SQL statement>s and, optionally, one or more <embedded SQL
declare section>s, as defined in this International Standard. This allows database applications to be
expressed in a hybrid form in which SQL-statements are embedded directly in a compilation unit.
Such a hybrid compilation unit is defined to be equivalent to a standard compilation unit in which
the SQL-statements have been replaced by standard procedure or subroutine calls of <externally-
invoked procedure>s in a separate SQL-client module, and in which each has been removed and the
declarations contained therein have been suitably transformed into standard host-language syntax.

If an <embedded SQL host program> contains an <embedded authorization declaration>, then it
shall be the first statement or declaration in the <embedded SQL host program>. The <embedded
authorization declaration> is not replaced by a procedure or subroutine call of an <externally-
invoked procedure>, but is removed and replaced by syntax associated with the <SQL-client module
definition>'s <module authorization clause>.

An implementation may reserve a portion of the name space in the <embedded SQL host program>
for the names of procedures or subroutines that are generated to replace SQL-statements and for
program variables and branch labels that may be generated as required to support the calling of
these procedures or subroutines; whether this reservation is made is implementation-defined. They
may similarly reserve name space for the <module name> and <procedure name>s of the generated
<SQL-client module definition> that may be associated with the resulting standard compilation
unit. The portion of the name space to be so reserved, if any, is implementation-defined.

4.9 SQL dynamic statements

In many cases, the SQL-statement to be executed can be coded into an <SQL-client module defi-
nition> or into a compilation unit using the embedded syntax. In other cases, the SQL-statement
is not known when the program is written and will be generated during program execution. An
<execute immediate statement> can be used for a one-time preparation and execution of an SQL-
statement. A <prepare statement> is used to prepare the generated SQL-statement for subsequent
execution. A <deallocate prepared statement> is used to deallocate SQL-statements that have been
prepared with a <prepare statement>. A description of the input dynamic parameters for a pre-
pared statement can be obtained by execution of a <describe input statement>. A description of the
resultant columns of a <dynamic select statement> or <dynamic single row select statement> can
be obtained by execution of a <describe output statement>. A description of the output dynamic
parameters of a statement that is neither a <dynamic select statement> nor a <dynamic single row
select statement> can be obtained by execution of a <describe output statement>. For a statement
other than a <dynamic select statement>, an <execute statement> is used to associate parameters
with the prepared statement and execute it as though it had been coded when the program was
written. For a <dynamic select statement>, the prepared <cursor specification> is associated with
a cursor via a <dynamic declare cursor> or <allocate cursor statement>. The cursor can be opened
and dynamic parameters can be associated with the cursor with a <dynamic open statement>. A
<dynamic fetch statement> positions an open cursor on a specified row and retrieves the values of
the columns of that row. A <dynamic close statement> closes a cursor that was opened with a <dy-
namic open statement>. A <dynamic delete statement: positioned> is used to delete rows through
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a dynamic cursor. A <dynamic update statement: positioned> is used to update rows through a dy-
namic cursor. A <preparable dynamic delete statement: positioned> is used to delete rows through
a dynamic cursor when the precise format of the statement isn't known until runtime. A <prepara-
ble dynamic update statement: positioned> is used to update rows through a dynamic cursor when
the precise format of the statement isn't known until runtime.

The interface for input dynamic parameters and output dynamic parameters for a prepared state-
ment and for the resulting values from a <dynamic fetch statement> or the execution of a prepared
<dynamic single row select statement> can be either a list of dynamic parameters or embedded
variables or an SQL descriptor area. An SQL descriptor area consists of one or more item descrip-
tor areas, together with a header that includes a count of the number of those item descriptor
areas. The header of an SQL descriptor area consists of the fields in Table 2, “Data types of <key
word>s used in the header of SQL descriptor areas”, in Subclause 15.1, “Description of SQL de-
scriptor areas”. Each item descriptor area consists of the fields specified in Table 3, “Data types of
<key word>s used in SQL item descriptor areas”, in Subclause 15.1, “Description of SQL descrip-
tor areas”. The SQL descriptor area is allocated and maintained by the system with the following
statements: <allocate descriptor statement>, <deallocate descriptor statement>, <set descriptor
statement>, and <get descriptor statement>.

An SQL descriptor area is identified by a <descriptor name>, which is a <simple value specification>
whose value is an <identifier>. Two <descriptor name>s identify the same SQL descriptor area if
their values, with leading and trailing <space>s removed, are equivalent according to the rules for
<identifier> comparisons in Subclause 5.2, "<token> and <separator>", in ISO/IEC 9075-2.

Dynamic statements can be identified by <statement name>s or by <extended statement name>s.
Similarly, dynamic cursors can be identified by <cursor name>s and by <extended cursor name>s.
The non-extended names are <identifier>s. The extended names are <target specification>s whose
values are <identifier>s used to identify the statement or cursor. Two extended names are equiv-
alent if their values, with leading and trailing <space>s removed, are equivalent according to the
rules for <identifier> comparison in Subclause 5.2, "<token> and <separator>", in ISO/IEC 9075-2.

An SQL descriptor area name may be defined as global or local. Similarly, an extended statement
name or extended cursor name may be global or local. The scope of a global name is the SQL-
session. The scope of a local name is the <SQL-client module definition> in which it appears. A
reference to an entity in which one specifies a global scope is valid only if the entity was defined as
global and if the reference is from the same SQL-session in which it was defined. A reference to an
entity in which one specifies a local scope is valid only if the entity was defined as local and if the
reference is from the same <SQL-client module definition> in which it was defined. (The scope of
non-extended statement names and non-extended cursor names is always local.)

NOTE 2 — The namespace of non-extended statement names and non-extended cursor names is different
from the namespace of extended statement names that are specified to be LOCAL and extended cursor names
that are specified to be LOCAL, respectively.

The relationships between prepared statements and <SQL-client module definition>s are:

— Within an SQL-session, all global prepared statements (prepared statements with global state-
ment names) belong to the SQL-session module.

— Within an SQL-session, each local prepared statement (a prepared statement with a local state-
ment name) prepared in an <SQL-client module definition> containing a <module authorization
clause> that does not specify “AUTHORIZATION <module authorization identifier>" belongs
to the <SQL-client module definition> that contains the <prepare statement> or <execute
immediate statement> with which it is prepared.
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— Within an SQL-session, each local prepared statement (a prepared statement with a local state-
ment names) prepared in an <SQL-client module definition> containing a <module authorization
clause> that contains "AUTHORIZATION <module authorization identifier>" and does not con-
tain “FOR STATIC ONLY” belongs to the <SQL-client module definition> that contains the
<prepare statement> or <execute immediate statement> with which it is prepared.

— Within an SQL-session, each local prepared statement (a prepared statement with a local
statement names) prepared in an <SQL-client module definition> M containing a <module
authorization clause> that contains “AUTHORIZATION <module authorization identifier> FOR
STATIC ONLY" belongs to a shadow module that has an implementation-dependent name not
equivalent to the <module name> of any other <SQL-client module definition> in the same
SQL-session and whose <module authorization clause> specifies “SCHEMA SN”, where SN is
the explicit or implicit <schema name> of the <module authorization clause> of M.

NOTE 3 — The SQL-session module is defined in Subclause 4.34, "SQL-sessions", in ISO/IEC 9075-2.

Dynamic execution of SQL-statements can generally be accomplished in two different ways.
Statements can be prepared for execution and then later executed one or more times; when the
statement is no longer needed for execution, it can be released by the use of a <deallocate prepared
statement>. Alternatively, a statement that is needed only once can be executed without the prepa-
ration step—it can be executed immediately (not all SQL-statements can be executed immediately).

Many SQL-statements can be written to use “parameters” (which are manifested in static execution
of SQL-statements as host parameters in <SQL procedure statement>s contained in <externally-
invoked procedure>s in <SQL-client module definition>s or as host variables in <embedded SQL
statement>s contained in <embedded SQL host program>s). In SQL-statements that are executed
dynamically, the parameters are called dynamic parameters (<dynamic parameter specification>s)
and are represented in SQL language by a <question mark> (?).

In many situations, an application that generates an SQL-statement for dynamic execution knows
in detail the required characteristics (e.g., <data type>, <length>, <precision>, <scale>, etc.) of each
of the dynamic parameters used in the statement; similarly, the application may also know in detail
the characteristics of the values that will be returned by execution of the statement. However,

in other cases, the application may not know this information to the required level of detail; it is
possible in some cases for the application to ascertain the information from the Information Schema,
but in other cases (e.g., when a returned value is derived from a computation instead of simply from
a column in a table, or when dynamic parameters are supplied) this information is not generally
available except in the context of preparing the statement for execution.

To provide the necessary information to applications, SQL permits an application to request the
SQL-server to describe a prepared statement. The description of a statement identifies the number
of input dynamic parameters (describe input) and their data type information or it identifies the
number of output dynamic parameters or values to be returned (describe output) and their data
type information. The description of a statement is placed into the SQL descriptor areas already
mentioned.

Many, but not all, SQL-statements can be prepared and executed dynamically.

NOTE 4 — The complete list of statements that may be dynamically prepared and executed is defined in
Subclause 4.6.5, "Preparable and immediately executable SQL-statements”.

Certain “set statements” (<set catalog statement>, <set schema statement>, <set names statement>,
and <set path statement>) have no effect other than to set up default information (catalog name,
schema name, character set, and SQL path, respectively) to be applied to other SQL-statements
that are prepared or executed immediately or that are invoked directly.
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Syntax errors and Access Rule violations caused by the preparation or immediate execution of
<preparable statement>s are identified when the statement is prepared (by <prepare statement>)
or when it is executed (by <execute statement> or <execute immediate statement>); executed (by
<execute statement> or <execute immediate statement>); such violations are indicated by the
raising of an exception condition.

4.10 Directinvocation of SQL

Direct invocation of SQL is a mechanism for executing direct SQL-statements, known as <direct
SQL statement>s. In direct invocation of SQL, the method of invoking <direct SQL statement>s,
the method of raising conditions that result from the execution of <direct SQL statement>s, the
method of accessing the diagnostics information that results from the execution of <direct SQL
statement>s, and the method of returning the results are implementation-defined.

4.11 Privileges and roles

| Insert this paragraph | For direct SQL, the SQL-session user identifier is always the current authoriza-
tion identifier.

4.12 SQL-transactions

| Insert this paragraph | The operations comprising an SQL-transaction may also be performed by the
direct invocation of SQL.

[ Insert this paragraph | It is implementation-defined whether or not the dynamic execution of an <SQL
dynamic data statement> is permitted to occur within the same SQL-transaction as the dynamic ex-
ecution of an SQL-schema statement. If it does occur, then the effect on any open cursor, prepared
dynamic statement, or deferred constraint is implementation-defined. There may be additional
implementation-defined restrictions, requirements, and conditions. If any such restrictions, re-
quirements, or conditions are violated, then an implementation-defined exception condition or a
completion condition warning with an implementation-defined subclass code is raised.

[ Insert this paragraph | Each direct invocation of SQL that executes an SQL-statement of an SQL-
transaction is associated with that SQL-transaction. An SQL-transaction is initiated when no
SQL-transaction is currently active by direct invocation of SQL that results in the execution of a
transaction-initiating <direct SQL statement>.

4.13 SQL-connections

| Insert this paragraph | An SQL-connection may also be terminated by the last execution of a <direct
SQL statement> through the direct invocation of SQL. The mechanism and rules by which an SQL-
implementation determines whether a direct invocation of SQL is the last execution of a <direct
SQL statement> are implementation-defined.
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4.14 SQL-sessions

[ Replace 3rd paragraph | Within an SQL-session, module local temporary tables are effectively created
by <temporary table declaration>s. Module local temporary tables are accessible only to invocations
of <externally-invoked procedure>s in the SQL-client module or SQL-session module in which
they are created. The definitions of module local temporary tables persist until the end of the
SQL-session.

[ Insert this paragraph | An SQL-session also spans the execution of a sequence of consecutive SQL-
statements invoked by the direct invocation of SQL.

[ Insert this paragraph | An SQL-session has an SQL-session module that is different from any other
<SQL-client module definition> that exists simultaneously in the SQL-environment. The SQL-
session module contains the global prepared SQL-statements that belong to the SQL-session. The
SQL-session module contains a <module authorization clause> that specifies SCHEMA <schema
name>, where the value of <schema name> is implementation-dependent.

[ Insert this paragraph | An SQL-session has a default catalog name that is used to effectively qualify
unqualified <schema name>s that are contained in <preparable statement>s when those state-
ments 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 in-
voked directly. The default catalog name is initially set to an implementation-defined value but can
subsequently be changed by the successful execution of a <set catalog statement> or <set schema
statement>.

[ Insert this paragraph | An SQL-session has a default unqualified schema name that is used to effec-
tively qualify unqualified <schema qualified nhame>s that are contained in <preparable statement>s
when those statements are prepared in the current SQL-session by either an <execute imme-
diate statement> or a <prepare statement> or are contained in <direct SQL statement>s when
those statements are invoked directly. The default unqualified schema name is initially set to an
implementation-defined value but can subsequently be changed by the successful execution of a <set
schema statement>.

| Insert this paragraph | An SQL-session has a 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 statement>.

| Insert this paragraph | The text defining the SQL-path can be referenced by using the <general value
specification> CURRENT_PATH.

| Insert this paragraph | An SQL-session has a default transform group name and one or more user-
defined type name-transform group name pairs that are used to identify the group of transform
functions for every user-defined type that is referenced 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 transform group name for a given user-defined type name is initially set to an
implementation-defined value but can subsequently be changed by the successful execution of a <set
transform group statement>.
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[ Insert this paragraph | The text defining the transform group names associated with the SQL-
session can be referenced using two mechanisms: the <general value specification> “CURRENT _
TRANSFORM_GROUP_FOR_TYPE <user-defined type>", which evaluates to the name of the
transform group associated with the specified data type, and the <general value specification>
“CURRENT_DEFAULT_TRANSFORM_GROUP”, which evaluates to the name of the transform
group associated with all types that have no type-specific transform group specified for them.

| Insert this paragraph | An SQL-session has a default character set name that is used to identify the
character set in which <preparable statement>s are represented when those statements are pre-
pared in the current SQL-session by either an <execute immediate statement> or a <prepare
statement>. The default character set name is initially set to an implementation-defined value
but can subsequently be changed by the successful execution of a <set names statement>.

| Augment the 4th paragraph | Within an SQL-session, locators are effectively created whenever a host
variable that is specified as a binary large object locator, character large object locator, array locator,
or user-defined type locator is assigned a value of binary large object type, character large object
type, array type, or user-defined type, respectively. A host variable that is a locator may be holdable
or nonholdable.

[ Insert this paragraph | The SQL-session context also comprises:

— The SQL-session module.

— The current default catalog name.

— The current default unqualified schema name.

— The current character set name substitution value.
— The text defining the SQL-path.

— The contents of all SQL dynamic descriptor areas.
— The text defining the default transform group name.

— The text defining the user-defined type name-transform group name pair for each user-defined
type explicitly set by the user.

4.15 Client-server operation

[ Insert this paragraph | <direct SQL statement>s containing an <SQL connection statement> or an
<SQL diagnostics statement> are processed by the SQL-client. Other <direct SQL statement>s are
processed by the SQL-server.
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5 Lexical elements

5.1 <token>and <separator>

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

<delimter token> ::=
Il Al alternatives fromlSQO | EC9075-2
| <doubl e peri od>

<doubl e period> ::= ..

<non-reserved word> ::=
' Al alternatives fromlSQ | EC9075-2

| DEGREE | DYNAM C_FUNCTI ON | DYNAM C_FUNCTI ON_CODE
| RETURNED CARDI NALI TY

| STRUCTURE

| TOP_LEVEL_COUNT

<reserved word> ::=
Il Al alternatives fromlSQ | EC9075-2

| CURRENT DEFAULT TRANSFORM GROUP
| CURRENT_TRANSFORM GROUP_FOR TYPE

| DYNAM C

| NESTI NG

Syntax Rules

None.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.
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5.1 <token> and <separator>

Conformance Rules

No additional Conformance Rules.
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5.2 <literal>

Function
Specify a non-null value.

Format

No addi ti onal Format itens.

Syntax Rules
1) [Augments SRE) [Case:

a) If a <character set specification> is not specified in a <character string literal>, then the
set of characters contained in the <character string literal> shall be wholly contained in the
character set of the SQL-client module or SQL-session module that contains the <character
string literal>.

b) Otherwise, there shall be no <separator> between the <introducer> and the <character set
specification>, and the set of characters contained in the <character string literal> shall be
wholly contained in the character set specified by the <character set specification>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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5.3 Names and identifiers

Function
Specify names.

Format

<SQL statenment nane> ::=
<statenment nane>
| <extended statenent nane>

<statenment nanme> ::= <identifier>

<ext ended statenent name> ::=
[ <scope option> ] <sinple value specification>

<dynam ¢ cursor nanme> ::=
<cursor nane>
| <extended cursor nane>

<extended cursor nanme> ::=
[ <scope option>] <sinple value specification>

<descri ptor name> ::=
[ <scope option> ] <sinple value specification>

<scope option> ::=

GLOBAL
| LOCAL

Syntax Rules

1) [ Insert before SR4)a) | If the <local or schema qualified name> is contained, without an intervening
<schema 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.

2) [ Insert before SR11)a) | If the <schema qualified name> is contained, without an intervening
<schema 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.

3) [ Insert before SR12)a) | If the <unqualified schema name> is contained in a <preparable state-
ment> 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
catalog name for the SQL-session is implicit.

4) [Insert this SR | The <simple value specification> of <extended statement name> or <extended
cursor name> shall not be a <literal>.
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5) The declared type of the <simple value specification> of <extended statement
name> shall be character string with an implementation-defined character set and shall have
an octet length of 128 octets or less.

6) The declared type of the <simple value specification> of <extended cursor name>
shall be character string with an implementation-defined character set and shall have an octet
length of 128 octets or less.

7) The declared type of the <simple value specification> of <descriptor name> shall
be character string with an implementation-defined character set and shall have an octet length
of 128 octets or less.

8) In a <descriptor name>, <extended statement name>, or <extended cursor name>,
if a <scope option> is not specified, then a <scope option> of LOCAL is implicit.

Access Rules

No additional Access Rules.

General Rules

1) The value of an <extended statement name> identifies a statement prepared by
the execution of a <prepare statement>. If a <scope option> of GLOBAL is specified, then the
scope of the <extended statement name> is the current SQL-session. If a <scope option> of
LOCAL is specified or implicit, then the scope of the <extended statement name> is further
restricted to the <SQL-client module definition> in which the <extended statement name>
appears.

2) [ Insert this GR | A <dynamic cursor name> identifies a cursor in an <SQL dynamic statement>.

3) [ Insert this GR | A <descriptor name> identifies a descriptor area.

4) A <statement name> identifies a statement prepared by the execution of a <pre-
pare statement>. The scope of a <statement name> is the <SQL-client module definition> in
which it appears and the current SQL-session.

5) The value of an <extended cursor name> identifies a cursor created by the exe-
cution of an <allocate cursor statement>. If a <scope option> of GLOBAL is specified, then the
scope of the <extended cursor name> is the current SQL-session. If a <scope option> of LOCAL
is specified or implicit, then the scope of the <extended cursor name> is further restricted to the
<SQL-client module definition> in which the <extended cursor name> appears.

6) A <descriptor name> identifies an SQL descriptor area created by the execution of
an <allocate descriptor statement>. If a <scope option> of GLOBAL is specified, then the scope
of the <descriptor name> is the current SQL-session. If a <scope option> of LOCAL is specified
or implicit, then the scope of the <descriptor name> is further restricted to the <SQL-client
module definition> in which the <descriptor name> appears.

Documents

Document Sharing Hub
Lexical elements 35

Full document details: ISO_IEC 9075-5_1999


http://www.avadocuments.com/doc/iso-iec-9075-5-1999
http://www.avadocuments.com/doc/iso-iec-9075-5-1999

ISO/IEC 9075-5:1999 (E) ©ISO/IEC
5.3 Names and identifiers

Conformance Rules

1) Without Feature B032, “Extended dynamic SQL”", conforming SQL language shall
not contain any <extended statement name> or <extended cursor name>.

2) Without Feature B0O31, “Basic dynamic SQL”, conforming SQL language shall not
contain any <SQL statement name>, <dynamic cursor hame>, or <descriptor name>.
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6 Scalar expressions

6.1 <value specification> and <target specification>

Function

Specify one or more values, host parameters, SQL parameters, dynamic parameters, or host vari-
ables.

Format

<general value specification> ::=
Il Al alternatives fromlSQ | EC9075-2
| <dynam ¢ paraneter specification>
| <enmbedded vari abl e specification>
| CURRENT_DEFAULT_TRANSFORM GROUP
| CURRENT_TRANSFORM GROUP_FCR TYPE <user-defined type>

<sinpl e val ue specification> ::=
'l Al alternatives froml SO | EC9075-2
| <enmbedded vari abl e name>

<target specification> ::=
'l Al alternatives fromlSQ | EC9075-2
| <dynamic paraneter specification>
| <enmbedded vari abl e specification>

<sinple target specification> ::=
' Al alternatives fromlSQ | EC9075-2
| <enbedded vari abl e name>

<dynami ¢ paraneter specification> ::= <question nmark>

<enbedded vari abl e specification> ::=
<enbedded vari abl e nanme> [ <indicator variable> ]

<indi cator variable> ::=
[ INDI CATOR ] <enbedded vari abl e nanme>

Syntax Rules

1) The declared type of an <indicator variable> shall be exact numeric with a scale of
0 (zero).

2) Each <embedded variable name> shall be contained in an <embedded SQL state-
ment>.

3) Each <dynamic parameter specification> shall be contained in a <preparable
statement> that is dynamically prepared in the current SQL-session through the execution of a
<prepare statement>.
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4) The data type of CURRENT_DEFAULT_TRANSFORM_GROUP and of CURRENT _
TRANSFORM_GROUP_FOR_TYPE <user-defined type> is a character string. Whether the
character string is fixed length or variable length, and its length if fixed length or maximum
length if variable length, are implementation-defined. The character set of the character string
is SQL_IDENTIFIER.

Access Rules

No additional Access Rules.

General Rules

1) A <dynamic parameter specification> identifies a parameter used by a dynamically
prepared statement.

2) An <embedded variable specification> identifies a host variable or a host variable
and an indicator variable.

3) A <target specification> specifies a parameter used in a dynamically prepared
statement or a host variable that can be assigned a value.

4) If an <embedded variable specification> contains an <indicator variable> and the
value of the indicator variable is negative, then the value specified by the <embedded variable
specification> is null; otherwise, the value specified by a <embedded variable specification> is
the value of the host variable identified by the <embedded variable name>.

5) The value specified by CURRENT_DEFAULT_TRANSFORM_GROUP is the
character string that represents the default transform group name associated with the SQL-
session.

6) The value specified by CURRENT_TRANSFORM_GROUP_FOR_TYPE <user-
defined type> is the character string that represents the transform group name associated with
the data type specified by <user-defined type>.

Conformance Rules

1) Without Feature F611, “Indicator data types”, the specific declared types of <in-
dicator parameter>s and <indicator variable>s shall be the same implementation-defined data

type.

2) Without Feature B031, “Basic dynamic SQL", a <general value specification> shall
not be a <dynamic parameter specification>.
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