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ISO/IEC 9075-5:1999 (E)

ISO (the International Organization for Standardization) and IEC (the International Electre

Commig
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commit
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tional ofganizations, governmental and non-governmental, in liaison with ISO and IEC, als
part in the work.

In the f

ISO/IEC JTC 1. Draft International Standards adopted by the jointtechnical committee are

lated to
at least

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

ISO/IEC 9075 consists of the following parts, under<the general title Information technolog)
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Annexe

sion) form the specialized system for worldwide standardization. National bodies th
s of 1SO or IEC participate in the development of International Standards through t
ees established by the respective organization to deal with particular fi€lds of techr

eld of information technology, 1ISO and IEC have established-a‘joint technical comn

national bodies for voting. Publication as an Internatianal”Standard requires apprd
75% of the national bodies casting a vote.

e languages — SQL.:

1: Framework (SQL/Framework)

2: Foundation (SQL/Foundation)

3: Call-Level Interface (SQL/CLI)

4: Persistent Stored Modules (SQL/PSM)

5: Host Language Bindings (SQL/Bindings)
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Introduction

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

1)

2)

3)

4)
5)
6)
7

8)

9)

10)

11)
12)
13)
14)
15)
16)
17)
18)
19)

20)

21)

Cla

Cla

part of ISO/IEC 9075, constitute provisions of this part of ISO/IEC 9075:

Cla
int

Cla
Cla
Cla
Cla

tables of data.

Cla

various parts of the language.

Cla

Cla

schema.

Cla
Cla
Cla
Cla

ISO/IEC 9075-5:1999 (E)

Ise 1, “Scope”, specifies the scope of this part of ISO/IEC 9075.
Ise 2, “Normative references”, identifies additional standards that, throtigh reference

Ise 3, “Definitions, notations, and conventions”, defines the notations and conventior
nis part of ISO/IEC 9075.

Ise 5, “Lexical elements”, defines the lexical elements of the language.
Ise 6, “Scalar expressions”, defines the elementsief the language that produce scalar

Ise 7, “Query expressions”, defines the elements of the language that produce rows

Ise 8, “Additional common elements”;\defines additional language elements that are

Ise 10, “Schema definition and manipulation”, defines facilities for creating and man

hse 11, “SQL-client modules”, defines modules and procedures.
Ise 12, “Data*manipulation”, defines the data manipulation statements.
Ise 135-“Transaction management”, defines the SQL-transaction management statem

1seX4, “Session management”, defines the SQL-session management statements.

Ise 4, “"Concepts”, presents concepts used in the definition\of’Persistent SQL modules.

in this

s used

values.

and

used in

Ise 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 operatio

ns.

aging a

ents.

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

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

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

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

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

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.

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

Introduct

ion ix
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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

whd

24) Ann
for
rety
whd

25) Ann

Ty implementation-definea.

ex C, “Implementation-dependent elements”, is an informative Annex. It lists those
vhich the body of this part of ISO/IEC 9075 states that the syntax, the meaning, t
rned results, the effect on SQL-data and/or schemas, or any other behavior-is partl
lly implementation-dependent.

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

Technical Committee intends will not appear in a future revised version of ISO/IEC 907

26) Ann
inco

27) Ann
of t
desq
tod

In the t
“Lexica
blank s

ex E, “Incompatibilities with ISO/IEC 9075:1992”, is an informative Annex. It lists
mpatibilities between this version of ISO/IEC 9075 and ISO/IEC 9075:1992.

ex F, “SQL feature and package taxonomy”, is an infermative Annex. It identifies f¢g
e SQL language specified in this part of ISO/IEC'9075 by a numeric identifier and
riptive name. This taxonomy is used to specify conformance to Core SQL and may §
pvelop other profiles involving the SQL language.

pxt of this part of ISO/IEC 9075, Clauses begin a new odd-numbered page, and in C
elements”, through Clause 21, “Confexmance”, Subclauses begin a new page. Any r
bace is not significant.

features
e
/ or

bnsible
b.

the
atures

h short
e used

ause 5,
bsulting
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Information technology — Database languages — SQL —

Part5:
Host Language Bindings (SQL/Bindings)

1

This pa

SO

Synftax for embedding SQL-statements in a compilation unit that othenwise conforms tg

star

How
min
has
SQl
the

Synftax for direct invocation of SQL-statements.

SQU

ope

It of ISO/IEC 9075 specifies:

dard for a particular programming language (host language).

an equivalent compilation unit may be derived that conforms to the particular pro
g language standard. In that equivalent compilation unit,~each embedded SQL-stat
been replaced by one or more statements in the host language, some of which invok
| externally-invoked procedure that, when executed; has an effect equivalent to exed|
SQL-statement.

| language to support dynamic preparation and execution of SQL-statements.

the

jram-
bment
e an

Lting

Scope

1
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2 Normative references

ISO/IEC 9075-5:1999 (E)

| Insert t

Is paragraph | T'he Tollowing Standards contain provisions that, through reference in_trj

constity

were vdlid. All standards are subject to revision, and parties to agreements based on, this p

1SO/IE(
of the s
Interna

1SO
Bas

ISO
(En

I1ISO

(Engdorsement of ANSI X3.53-1976).

ISOJIEC 7185:1990, Information technology — Programming languages—Pascal.

1SO| 8652:1995, Information technology — Programming languages — Ada.

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

ISOJIEC 9075-2, Information.téchnology — Database languages — SQL — Part 2: Foun

(SQL/Foundation).

1SO
Lev

1SO
Stot

I1ISO,

te provisions of this part of ISO/IEC 9075. At the time of publication, the editions

[ 9075 are encouraged to investigate the possibility of applying the most recent edit
fandards indicated below. Members of IEC and ISO maintain registers af-currently
fional Standards.

IEC 1539-1:1997, Information technology — Programming languages‘— Fortran —
b language.

1989:1985, Programming languages — COBOL.
lorsement of ANSI X3.23-1985).

6160:1979, Programming languages — PL/1

IEC 9075-3:1995~Information technology — Database languages — SQL — Part 3:
bl Interface (SQL/€ELI).

IEC 907544, Information technology — Database languages — SQL — Part 4: Pers
ed Modules (SQL/PSM).

IEC-9899:1990, Programming languages — C.

is text,
dicated
art of
ons
valid

Part 1:

ework

dation

Call-

stent

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.

Normative references 3


https://iecnorm.com/api/?name=a099ce72ab34747aed4e88df6b2f2a6b

ISO/IEC 9075-5:1999 (E) ©ISO/IEC

4 Host Language Bindings (SQL/Bindings)


https://iecnorm.com/api/?name=a099ce72ab34747aed4e88df6b2f2a6b

©ISO/IEC

3 Definitions, notations, and conventions

3.1 Definitions

[ Insert t

is paragraph | For the purposes of this part of ISO/IEC 9075, the definitions diven in |

9075-1

3.2 INotation

hnd ISO/IEC 9075-2 apply.

| Insert t

is paragraph | The notation used in this part of ISO/IEC 9075 (is)defined in ISO/IEC 90

3.3 Conventions

[ Insert tifis paragraph | The conventions used in this part 6f/1SO/IEC 9075 is defined in 1SO/IE
9075-1.

3.3.1 |Use of terms

3.3.1.1] Other terms

| Insert tifis paragraph | An SQL-statement S1 is said to be executed as a direct result of execut
an SQLf-statement if S1 is the value’of an <SQL statement variable> referenced by an <exg
immedifate statement> contained/in an <externally-invoked procedure> that has been execu

name>
<execut]

s the value of the <SQL statement variable> that was associated with an <SQL sta

by a <prepare statement> and that same <SQL statement name> is referenced by an

P statement> contained in an <externally-invoked procedure> that has been execute

ISO/IEC 9075-5:1999 (E)

SO/IEC

75-1.

Cc

ng
cute
fed, or
fement

.

3.3.2 [Relationships to other parts of ISO/IEC 9075
3.3.2.1| Cldause, 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"

Definitions, notations, and conventi

ons 5
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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 3.1, "Definitions"

ISO/IEC 9075-1

use 3.2, “Notation”

use 3.3, “Conventions”
use 3.3.1, “Use of terms”
use 3.3.1.1, “Other terms”

use 3.3.2, “Relationships to
arts of ISO/IEC 9075”

use 3.3.2.1, “Clause,
use, and Table relationships”

use 3.4, “Object identifier for

use 4.1, “Catalogs”

use 4.2, “SQL-client modules”

use 4.3, “SQL-invoked rou-

use 4.4, “Locators”
use 4.5, “Cursors”
use 4.6, “SQL-statements”
use 4.6.1, “Classes ofiSQL-

use 4.6.2, “SQL-statements
classifled by function”

Subclguse 4.6:3;.“5QL-statements
and trpnsagtion states”

Subclause 6.1, "Notation"
Subclause 6.2, "Conventions"
Subclause 6.2.3, "Use of terms"
Subclause 6.2.3.7, "Other terms"

(none)

(none)

Subclause 6.3, "Object identifier for
Database Language SQL'

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

Subclause 4.24, "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=1
ISO/IEC9075-1
ISO/IEC 9075-1

(none)

(none)

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

statements

statements”

Subclqusg.4.6.4, “Embeddable SQL- none none
Subclause 4.6.5, “Preparable and none none
immediately executable SQL-

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

6 Host Language Bindings (SQL/Bindings)

ISO/IEC 9075-2

none
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3.3 Conventions

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

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

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

Part containing corre-
spondence

Subclause 4.9, “SQL dynamic state-

none

none

ments

Subcldquse 4.10, “Direct invocation of
SQL”

Subclduse 4.11, “Privileges and
roles”

Subclduse 4.12, “SQL-transactions”
Subclquse 4.13, “SQL-connections”
Subclduse 4.14, “SQL-sessions”

Subclguse 4.15, “Client-server
operatjon”

Clausq 5, “Lexical elements”

Subclduse 5.1, “<token> and <sepa-
rator>|

Subcldquse 5.2, “<literal>"

Subcldquse 5.3, “Names and identi-
fiers”

Clausg 6, “Scalar expressions”

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

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

Subcldquse 6.3, “<intervalvalue
expression>"

Clausg 7, “Query expressions”

Subclduse 7:2;."<query specifica-
tion>"

none

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>"

none

ISO/IEC9075-2

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

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”

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"

1S0O/MEC YU 75-2

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

Clause 11, "Schema definition and

ISO/IEC 9075-2

manipplation”

Subcldquse 10.1, “<check constraint
definition>"

Subcldquse 10.2, “<view definition>"

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

Subclduse 10.4, “<trigger defini-
tion>”

Subcldquse 10.5, “<SQL-invoked
routing>"

Clausg 11, “SQL-client modules”

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

Subclduse 11.2, “Calls to an
<exterphally-invoked procedure>"

Subclduse 11.3, “<SQL procedure
statement>"

Clausg 12, “Data manipulation”

Subcldquse 12.1, “<select statement:
single [row>"

Subclguse 12.2, “<free locator. state-
ment>{’

Clausg 13, “Transaction_manage-
ment”

Subclquse 13.1/4“<eommit state-
ment>[’

Clausg 14, “Session management”

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, "<SQ@L=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"

ISO/IEC 907552

ISO/IEC9075-2
ISONEC 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

Subclaose 1 ~<settatatog state-
ment>"

ment>"

ment>"

ment>"

Morie Morie
Subclause 14.2, “<set schema state- none none
Subclause 14.3, “<set names state- none none
Subclause 14.4, “<set path state- none none
Subclause 14.5, “<set transform none none

group statement>"

8 Host Language Bindings (SQL/Bindings)
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3.3 Conventions

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
Subclduse 15.1, “Description of SQL none none
descriptor areas”

Subclduse 15.2, “<allocate descriptor none none
statenjent>"

Subcldquse 15.3, “<deallocate de- none none
scriptdr statement>"

Subclduse 15.4, “<get descriptor none none
statenjent>"

Subclduse 15.5, “<set descriptor none none
statemnjent>"

Subclduse 15.6, “<prepare state- none none
ment>[’

Subclduse 15.7, “<deallocate pre- none none
pared ptatement>"

Subcldquse 15.8, “<describe state- none none
ment>{’

Subclduse 15.9, “<input using nong none
clausep”

Subclduse 15.10, “<output using none none
clausep”

Subcldquse 15.11, “<execute state- none none

Subcldquse 15.12, “<exegcuteAmmedi- none none

Subclduse 15.13, €<dynamic declare none none
cursorp”

Subclduse 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>"

Definitions, notations, and conventions 9
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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

tionedp

tionedp

host pfogram>"

Ada program>"

progrgm>

sQL”

Subclduse 5
ment>"

statement: multiple rows>"

Clause 18, “Diagnostics manage-
ment”

Subclause 18.1, “<get diagnostics
statement>"

Clause 19, “Definition Schema”

Subclause 19.1, “SQL_LANGUAGES
base table”

Subclause 15.20, “<dynamic update none none

statenjent: positioned>"

Subclduse 15.21, “<preparable none none

dynaniic delete statement: posi-

Subclguse 15.22, “<preparable none nong

dynanjic update statement: posi-

Clausq 16, “Embedded SQL” none none

Subcldquse 16.1, “<embedded SQL none none

Subclduse 16.2, “<embedded excep- none none

tion dgclaration>"

Subclduse 16.3, “<embedded SQL none none

Subclquse 16.4, “<embedded SQL C none none

Subclquse 16.5, “<embedded SQL none none

COBOL program>"

Subclduse 16.6, “<embedded SQL none none

Fortran program>"

Subclduse 16.7, “<embedded SQL none none

MUMPS program>"

Subclguse 16.8, “<embedded 'SQL none none

Pascall program>"

Subclquse 16.9, “<embedded SQL none none

PL/I program>’;

Clausg 17, ~Direct invocation of none none
= dhcut SQL :tatc- LILA®A0L1+ TTuTIc

Subclause 17.2, “<direct select none none

Clause 19, "Diagnostics manage-
ment”

Subclause 19.1, "<get diagnostics
statement>"

Clause 21, "Definition Schema"

Subclause 21.37, "SQL_LANGUAGES
base table™

10 Host Language Bindings (SQL/Bindings)
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3.3 Conventions

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

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

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

Part containing corre-
spondence

Clause 20, “Status codes”

Clause 22, "Status codes"

ISO/IEC 9075-2

Subcldquse 20.1, “SQLSTATE"
Clausg 21, “Conformance”

Subcldquse 21.2, “Claims of confor-
mance|’

Annex] A, “SQL Conformance
Summgry”

Annex| B, “Implementation-defined
elements”

Annex| C, “Implementation-
dependglent elements”

Annex| D, “Deprecated features”

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

Annex| F, “SQL feature and package
taxondmy”

tor argas”

sQL”

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, "Implementatign-
dependent elements”

Appendix D, "Deprecated features"

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

Appendix“k; "SQL feature and
package taxonomy"

ISO/IEC 9075-2
ISO/IEC 9075=2
ISO/IEC9075-1

ISOAEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

Table [, “Clause, Subclause, and none none
Table felationships”

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

Table B, “Data types of <keyword>s none none
used in SQL item descriptor areas”

Table {1, “Codes used for SQL data none none
types {n Dynamic{SQL"

Table p, “Codes, associated with none none
datetifne data‘types in Dynamic

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
taxongmy and definition for Core taxonomy and definition for Core
sQL” sQL”
Table [L3, “SQL/Bindings feature Table 32, "SQL/Foundation feature ISO/IEC 9075-2
taxongmy for features outside Core taxonomy for features outside Core
sQL” sQL”

3.4 Objectidentifier for Database Language SQL

The objgect identifier for Database Language SQL is defined in ISOAEC 9075-1 in Subclausg 6.3,
"Obiject lidentifier for Database Language SQL", with the following additions:

Format

<Part § yes> ::=
<KPart 5 confornmance>
KPart 5 direct> <Part 5 enbedded>

<Part §J conformance> ::=
b | sql bi ndi ngs199x <l eft paren>'5 <right paren>

<Part 9 direct> ::=
<Part 5 direct yes>
<Part 5 direct no>

<Part § direct yes> ::=
1l | directyes <keft paren> 1 <right paren>

<Part § direct no>\ .=
D | directno*<left paren> 0 <right paren>

<Part § 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 ::=

12 Host Language Bindings (SQL/Bindings)
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3.4 Object identifier for Database Language SQL

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 <left paren> 4 <right paren>

<Part §

Lo

<Part

<Part §

Synta
1) Spe

2) Spe
clai

3) Spe
clai

4) Spe
prog

5) Spe

enbedded MUMPS> :: =
b | enmbeddedMUMPS <l eft paren> 5 <right paren>

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

enmbedded PL/ 1> ::=
7 | enbeddedPLI <left paren> 7 <right paren>

X Rules
Cification of <Part 5 Yes> implies that conformance-te this part of ISO/IEC 9075 is cl

Cification of <Part 5 direct yes> implies that cenformance to <direct SQL statement
med.

Cification of <Part 5 direct no> implies thiat conformance to <direct SQL statement>
med.

Cification of <Part 5 embedded language> implies that conformance to <embedded S
ram> for the specified languageé_is claimed.

cification of <Part 5 embedded no> implies that conformance to <embedded SQL hos

grafqn> is not claimed.

laimed.

A\

is

is not

DL host

t pro-
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4 Concepts

4.1 Catalogs

[ Insert tHis paragraph | The default catalog name for <preparable statement>s that aré~dynamitally

prepared in the current SQL-session through the execution of <prepare statemefit>s and <execute
immediate statement>s is initially implementation-defined but may be changed\by the use ¢f <set
catalog [statement>s.

4.2 $QL-client modules

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

[ Insert tHis paragraph | Each <SQL-client module definitions)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
implemgntation-dependent name not equivalent to the <module name> of any other <SQL-¢lient
module|definition> in the same SQL-session and.whose <module authorization clause> spedifies
“SCHEMA SN, where SN is the explicit or implicit <schema name> of the <module authofriza-
tion clapise> of M. The <language clause>, the*'SQL-path, if specified, and the <module character
set spedification> of M1 are identical to the Corresponding characteristic of M. When M contains

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

4.3 $QL-invoked.routines

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

Concepts 15
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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 tt

. 1 11 alalits &l H H &l 3. ol lo. =l Ll + &l
1S Parayrapri | T auurtaivll, A uyllallllb CUT OUT 10 UTOU uycu vwWTICTT A utarnvuracc PI C'J(JI Cu

ment>

s executed that deallocates the prepared statement on which the dynamic cursor.is

| Insert t

is paragraph | A cursor is also placed in the open state by a <dynamic open statement|

returne

0 to the closed state by a <dynamic close statement>.

| Insert tH

is paragraph | A <dynamic fetch statement> positions an open cursor ena specified roy

cursor’s
position
deletes

4.6

4.6.1

ordering and retrieves the values of the columns of that row. A <dynamic update stg
ed> updates the current row of the cursor. A <dynamic delete‘statement: positione
the current row of the cursor.

bQL-statements

Classes of SQL-statements

| Insert tH

is paragraph | Most SQL-statements can be prépared for execution and executed in ad

ways. T

In 4
host

hese are:

n embedded SQL host program, in which case they are prepared when the embedde
program is preprocessed (see Subc¢lause 4.8, “Embedded syntax”).

state-
pased.

> and

v of the
tement:
d>

litional

d SQL

Beimg prepared and executed by the use of SQL-dynamic statements (which are themsdlves

exe(
dyn

Dirg
(se€

uted in an SQL-client moddle or an embedded SQL host program—see Subclause 4.
Amic statements”).

ct invocation, in which case they are effectively prepared immediately prior to exec
Subclause 4.10,.“Direct invocation of SQL").

| Insert tH

is paragraph _[<Thére are at least three additional ways of classifying SQL-statements:

Acc

brding to.whether or not they may be embedded.

D, “SQL

Lition

— AccTrding 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>

<dy

namic close statement>

ISO/IEC 9075-5:1999 (E)

4.6 SQL-statements

<dy
<dir

<dy

namic fetch statement>
ect select statement: multiple rows>

namic single row select statement>

[ Insert t

<dy
<pr
<dy

<pr

namic delete statement: positioned>
pparable dynamic delete statement: positioned>
namic update statement: positioned>

pparable dynamic update statement: positioned>

[ Insert t

is paragraph | The following are additional SQL=session statements:

<set

<set

<set

<setl

<set

catalog statement>
schema statement>
names statement>

path statement>

transform group statement>

Insert tl

is paragraph | The following are the SQL-dynamic statements:

<ex
<all

<de

pcute immediate statement>

pcate descriptor statement>

hlleCate descriptor statement>

is paragraph | The following are additional SQL-data change stateménts:

<get descriptor statement>

<set descriptor statement>

<prepare statement>

<deallocate prepared statement>

<describe input statement>

<describe output statement>

<execute statement>

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

— <embedded exception declaration>

4.6.3

SQL-statements and transaction states

©ISO/IEC

[ Insert th

is paragraph | Whether or not an <execute immediate statement> starts a transaction

on the ¢
at the t
on the

time th
if the c(
the <ex
statems

ontent of the <SQL statement variable> referenced by the <execute immediate_state
me it is executed. Whether or not an <execute statement> starts a transaction dep|
ontent of the <SQL statement variable> referenced by the <prepare statement> at
b prepared statement referenced by the <execute statement> was prepared. In both
ntent of the <SQL statement variable> was a transaction-initiating-SQL-statement
bcute immediate statement> or <execute statement> is treated asa transaction-init
nt; otherwise it is not treated as a transaction-initiating statement.

[ Insert t

is paragraph | The following additional SQL-statements are tfansaction-initiating SQL

statems
transac

— <all
— <dy!
— <dy
— <dy
— <dif
— <dy
— <dy
— <pr
— <dy!
— <pr

— The

nts, i.e., if there is no current transaction, and a statement’ of this class is executed
[ion is initiated:

pcate cursor statement>

hamic open statement>

hamic close statement>

namic fetch statement>

ect select statement: multiple rows>

namic single row select statement>

namic delete statement:“positioned>

pparable dynamic-delete statement: positioned>
namic updatestatement: positioned>
bparable-dynamic update statement: positioned>

following SQL-dynamic statements:

Hepends
ment>
ends
the
cases,
then
ating

describeinnut statement>
gesciHoe Staterent

ApY
<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

4.6.4

The foll
the <S(
definitid

— Al

— Al

— Al

— Al

— Al

— Al

— The

folowing-SOt=datastatements:
<dynamic declare cursor>

<dynamic select statement>

Embeddable SQL-statements

L procedure statement> in an <externally-invoked procedure>'in an <SQL-client m
n>:

SQL-schema statements
SQL-transaction statements
SQL-connection statements
SQL-session statements
SQL-dynamic statements
SQL-diagnostics statements
following SQL-data statements:
<allocate cursor statement>
<open statement>
<dynamic gpern statement>
<close statement>

<dynamic close statement>

pwing SQL-statements are embeddable in an embedded SQL hdst program, and maly be

bdule

<fetch statement>

<dynamic fetch statement>

<select statement: single row>

<insert statement>

<delete statement: searched>

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

<update statement: searched>

Concepts 19


https://iecnorm.com/api/?name=a099ce72ab34747aed4e88df6b2f2a6b

ISO/IEC 9075-5:1999 (E)

4.6 SQL-statements

— Th

<update statement: positioned>
<dynamic update statement: positioned>

<free locator statement>

followina SOl -cantrol statements:
TR

©ISO/IEC

The foll
inan <

— <temporary table declaration>

— <de
—_ <dy

The foll
occur in

— SQU
Conseq
progra
stateme
— <dy
— <dy
— <dif

4.6.5

<call statement>

pwing SQL-statements are embeddable in an embedded SQL host programi-and may
EQL-client module definition>, though not in an <externally-invoked procedure>:

clare cursor>
hamic declare cursor>

pwing SQL-statements are embeddable in an embedded)ySQL host program, but may
an <SQL-client module definition>:

| embedded exception declarations

ently, the following SQL-data statements_ are not embeddable in an embedded SQL|
, hor may they occur in an <SQL-client{module definition>, nor be the <SQL proce
nt> in an <externally-invoked procedure> in an <SQL-client module definition>:

hamic select statement>

namic single row select statement>

ect select statement: multiple rows>

pparable dynamic _delete statement: positioned>

pparable dynamic update statement: positioned>

Preparable and immediately executable SQL-statements

The foIIFWing SQL-statements are preparable:

occur

not

host
Hure

— All SQL-schema statements

— All SQL-transaction statements

— All SQL-session statements

— The

20 Ho

following SQL-data statements:
<delete statement: searched>
<dynamic select statement>

<dynamic single row select statement>

<insert statement>
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= <update statement: searched>
= <preparable dynamic delete statement: positioned>

= <preparable dynamic update statement: positioned>

- nrepnarable implementation-defined statement>
Prer g

ISO/IEC 9075-5:1999 (E)
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= Kkfree locator statement>
— The|following SQL-control statements:
e Kkcall statement>

Consequiently, the following SQL-statements are not preparable:

— All BQL-connection statements
— All BQL-dynamic statements
— Al BQL-diagnostics statements

— SQU embedded exception declarations
— The|following SQL-data statements:

= Kallocate cursor statement>

= [Kopen statement>

< Kdynamic open statement>

e [Kclose statement>

< kdynamic close statément>

= Kfetch statement>

< kdynamic fetch statement>

= Kselect'statement: single row>

« Kdelete statement: positioned>

<dynamic delete statement: positioned>

<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>

©ISO/IEC

4.6.6 |Directly executable SQL-statements

The follpwing SQL-statements may be executed directly:

— All BQL-schema statements
— All BQL-transaction statements
— All BQL-connection statements
— All BQL-session statements

— The|following SQL-data statements:
e Ktemporary table declaration>
= Kdirect select statement: multiple rows>
= Kinsert statement>
= Kdelete statement: searched>

e Kupdate statement: searched>

Consequiently, the following SQL-statements may not be executed directly:

— Al

SQL-dynamic statements

— Al

SQL-diagnostics statements
— SQU embedded exception declarations
— The|following SQL-data statements:

e Kkdeclare cursor>

- dymarmic dectare tursor>

= <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: rr_\ncifinnnr'ls

— <fre

— <ho

4.7

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

<dynamic update statement: positioned>
<preparable dynamic update statement: positioned>
e locator statement>

d locator statement>

btandard programming languages

[ Insert t

is paragraph | This part of ISO/IEC 9075 ‘specifies a mechanism whereby SQL languad

be embg
guage s

NOTE 1

data typ|
those pr
program
standard

The dajta types CHARACTER, CHARACTER VARYING, and CHARACTER LARGE OBJECT are &

mapped
program
ment be
Specific

guages (

e may

bdded in programs that otherwise conform to any of the same specified programmin
fandards.

es DATE, TIME, TIMESTAMP, and INTERVAL must be converted to or from character stri
bgramming languages by meahs of a <cast specification>. It is anticipated that future evolu
ming language standards Wwill support data types corresponding to these four SQL data type
will then be amended, t0.reflect the availability of those corresponding data types.

to character strifgs in the programming languages. However, because the facilities availablg
ming languages.do not provide the same capabilities as those available in SQL, there must H
ween the host program and SQL regarding the specific format of the character data being eX
yntax for this agreement is provided in this part of ISO/IEC 9075. For standard programm

ina ma;mer described in Subclause 16.1, “<embedded SQL host program>". For standard programn

languag

lan-

— In this part of ISO/IEC 9075, for the purposes of interfacing with programming languaggs, the

gs in
ion of
5; this

Iso

in the
e agree-
changed.
ng lan-

, COBOL, Fortran, and Pascal, bit strings are mapped to character variables in the host lapguage

hing

s\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 Ianguag1 text

shall cophform to the requirements of a specific standard programming language. The SQI text shall
consist pf 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 applicatigns 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 inf which
the SQU -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 <dgmbedded SQL host program> contains an <embedded autherization declaration>, then it
shall bg the first statement or declaration in the <embedded SQL “host program>. The <emll)edded
authorization declaration> is not replaced by a procedure oy subroutine call of an <externally-
invoked procedure>, but is removed and replaced by syntaxassociated with the <SQL-client] module
definitign>'s <module authorization clause>.

An implementation may reserve a portion of the name 'space in the <embedded SQL host prpgram>
for the hames of procedures or subroutines that are generated to replace SQL-statements apd for
variables and branch labels that may:be*generated as required to support the calling of
these procedures or subroutines; whether thisreservation is made is implementation-defineg. 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 compildtion
unit. Tihe portion of the name space to\be so reserved, if any, is implementation-defined.

4.9 $QL 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 whenthe 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-
statemgnt. A.<prépare statement> is used to prepare the generated SQL-statement for subgequent
executign. ,A <deallocate prepared statement> is used to deallocate SQL-statements that halve been
preparephwith a <prepare statement>. A description of the input dynamic parameters for g 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.

<dynaniyic single row select statement> can be either a list of dynamic parameters or eémbeglded
variablgs or an SQL descriptor area. An SQL descriptor area consists of one or mare item descrip-
tor areds, together with a header that includes a count of the number of those jtem’ descrigtor

areas. The header of an SQL descriptor area consists of the fields in Table 2, “Data types o

<key

word>s [used in the header of SQL descriptor areas”, in Subclause 15.1, “Description of SQU de-

scriptorfareas”. Each item descriptor area consists of the fields specified in,Table 3, “Data t

pes of

<key w@rd>s used in SQL item descriptor areas”, in Subclause 15.1, “Description of SQL descrip-

tor areds”. The SQL descriptor area is allocated and maintained by the' system with the fol

owing

statemgnts: <allocate descriptor statement>, <deallocate descriptor,statement>, <set descriptor

statemgnt>, and <get descriptor statement>.

An SQU descriptor area is identified by a <descriptor name>,which is a <simple value speciflication>
whose Jfalue is an <identifier>. Two <descriptor name>s-identify the same SQL descriptor drea if
their vdlues, with leading and trailing <space>s remaoyved, are equivalent according to the ryles 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 ngme>s.
Similar|y, dynamic cursors can be identified by <cursor name>s and by <extended cursor ngme>s.

The non-extended names are <identifier>s. -The extended names are <target specification>s
values qre <identifier>s used to identify the statement or cursor. Two extended names are
alent if[their values, with leading and.trailing <space>s removed, are equivalent according

whose
PqQUIiV-
fo the

rules fof <identifier> comparison innSubclause 5.2, "<token> and <separator>", in ISO/IEC 9075-2.

An SQU descriptor area name may be defined as global or local. Similarly, an extended stafement

name of extended cursor name may be global or local. The scope of a global name is the S
session.| The scope of a local\name is the <SQL-client module definition> in which it appea

PRL-
s. A

referenge to an entity in‘which one specifies a global scope is valid only if the entity was defined as

global gnd if the reference is from the same SQL-session in which it was defined. A referen

e to an

entity ih which onespecifies a local scope is valid only if the entity was defined as local and if the

referenge is fronmTthe same <SQL-client module definition> in which it was defined. (The sc
non-extendedsstatement names and non-extended cursor names is always local.)

NOTE 2 - The namespace of non-extended statement names and non-extended cursor names is dif]
from the namespace of extended statement names that are specified to be LOCAL and extended curs

bpe of

Ferent
Dr 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 globa
ment names) belong to the SQL-session module.

| state-

— 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.

equ|valent to the <module name> of any other <SQL-client module definition>in the same
SQLU-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 1ISO/IEC 9075-4.

Dynamic execution of SQL-statements can generally be accomplished in two different ways.
Statemgnts can be prepared for execution and then later executed-ene or more times; when the

statemgnt is no longer needed for execution, it can be released/y the use of a <deallocate prepared
statemgnt>. Alternatively, a statement that is needed only ©nce can be executed without th¢ 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
statemgnt>s contained in <embedded SQL host program>s). In SQL-statements that are expcuted
dynamigally, the parameters are called dynamic parameters (<dynamic parameter specificatlion>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 diynamic parameters used in the statement; similarly, the application may also know [n detail
the chafacteristics of the values that will be returned by execution of the statement. Howejver,

in othen cases, the application may not know this information to the required level of detail it is
possiblg in some cases for the application to ascertain the information from the Information chema,
but in gther casesAe: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 gengrally
available except.in the context of preparing the statement for execution.

To prov de the necessary information to applications, SQL permlts an appllcatlon to request the
humber
of input dynamlc parameters (descrlbe mput) and their data type mformatlon 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 |Direct invocation of SQL

Direct invocation of SQL is a mechanism for executing direct SQL-statements, knewn as <direct
SQL statement>s. In direct invocation of SQL, the method of invoking <direct SQL statemgnt>s,
the method of raising conditions that result from the execution of <direct SQk, statement>s| the
method|of accessing the diagnostics information that results from the execution of <direct $QL

statemgnt>s, and the method of returning the results are implementation-defined.

4.11 (Privileges and roles

| Insert tifis paragraph | For direct SQL, the SQL-session user idéntifier is always the current authoriza-
tion ideptifier.

4.12 |SQL-transactions

[ Insert tHis paragraph | The operations comprising, ah SQL-transaction may also be performed Ry the
direct ipvocation of SQL.

[ Insert tlfis paragraph | It is implementationsdefined whether or not the dynamic execution of af <SQL
dynami¢ data statement> is permitted to occur within the same SQL-transaction as the dynamic ex-
ecution [of an SQL-schema statemehnt. If it does occur, then the effect on any open cursor, priepared
dynami¢ statement, or deferred. constraint is implementation-defined. There may be additignal
implemegntation-defined restrictions, requirements, and conditions. If any such restrictions,| re-
quiremegnts, 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 JsEach 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{injtiating <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 arg¢ created. The definitions of module local temporary tables persist until the end of the
SQL-segsion.

[ Insert tis paragraph | An SQL-session also spans the execution of a sequence of consecutive SQL-
statemgnts 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\té the SQL-session. The
SQL-segsion 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 gpalify
unqualified <schema name>s that are contained in <preparable statement>s when those sthte-
ments gre prepared in the current SQL-session by either an‘<execute immediate statementp or a
<prepalle statement> or are contained in <direct SQL statement>s when those statements gre in-
voked d,IirectIy. The default catalog name is initially set.to an implementation-defined value [but can
subseqyently be changed by the successful execution of a <set catalog statement> or <set sghema
statemgnt>.

[ Insert tifis paragraph | An SQL-session has a default unqualified schema name that is used to jeffec-
tively gpalify unqualified <schema qualifieddname>s that are contained in <preparable statgment>s
when those statements are prepared in.the current SQL-session by either an <execute imnpe-
diate statement> or a <prepare statement> or are contained in <direct SQL statement>s when
those sfatements are invoked directly. The default unqualified schema name is initially set|to an
implemegntation-defined value bat can subsequently be changed by the successful execution ¢f a <set
schema|statement>.

| Insert tifis paragraph | An SQL-session has a SQL-path that is used to effectively qualify ungdali-
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-sessioh by
either gn <executé/immediate statement> or a <prepare statement> or are contained in <d|rect
SQL statement>s)when those statements are invoked directly. The SQL-path is initially sef to an
implemgntation-defined value, but can subsequently be changed by the successful executior] of a
<set path<étatement>.

| 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 tifis paragraph | An SQL-session has a default character set name that is used to identi

charact

the

br set in which <preparable statement>s are represented when those statements arg pre-

pared im the current SQL-session by either an <execute immediate statement> or,a <prepdre

statems
but can

subsequently be changed by the successful execution of a <set names _statement>.

| Augme

ht the 4th paragraph | Within an SQL-session, locators are effectively created whenever

variable
or user-
type, arn
or nonh

defined type locator is assigned a value of binary large object type, character large
ray type, or user-defined type, respectively. A host variable.that is a locator may be
pldable.

[ Insert th

is paragraph | The SQL-session context also comprises;

— The
— The
— The
— The
— The
— The
— The
— The

typd

4.15

SQL-session module.

current default catalog name.

current default unqualified schema name:
current character set name substitation value.
text defining the SQL-path.

contents of all SQL dynamic descriptor areas.

text defining the default transform group name.
explicitly set by/the user.

Client-server operation

[ Insert t

is‘paragraph | <direct SOL statement>s containing an <SOL connection statement> ot

nt>. The default character set name is initially set to an implementation-defined value

a host

that is specified as a binary large object locator, character large object locator, array locator,

bject
noldable

text defining the user-defined type name-transform group name pair for each user-defined

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

A

rtoken> and <separator>

Function

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

<del i m|ter token> ::=

I All alternatives fromlSQ | EC9075-2
<doubl e peri od>

<doubl g period> ::= ..

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

DEGREE | DYNAM C_FUNCTI ON | DYNAM @FUNCTI ON_CODE
RETURNED_CARDI NALI TY

STRUCTURE

TOP_LEVEL_COUNT

<reserVed word> ::=
I Al alternatives fromlSQ | EC9075-2

CURRENT DEFAULT TRANSFORM GROUP
CURRENT_TRANSFORM GROUP_FOR TYPE

DYNAM-€

NESTH NG

Syntax Rules

None.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.
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Conformance Rules

No additional Conformance Rules.
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5.2 <literal>

Function

Specify a non-null value.

Format

No addi fi onal Format itens.

Syntax Rules
1) [ Augments SR8) |Case:

a) [If a <character set specification> is not specified in a <character string literal>, the
et of characters contained in the <character string literal>-shall be wholly containe
character set of the SQL-client module or SQL-sessionodule that contains the <ch
String literal>.

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

Accesp Rules

No additional Access Rules.

Genenal Rules

No additional General Rules.

Confdrmance Rules

No additional /Conformance Rules.

N the
H in the
Aracter

ter set
hall be
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5.3 Names and identifiers

Function

Specify

names.

©ISO/IEC

Form

<SQL st

<st at ern

<ext end

<dynam

<ext end

At

at enent nanme> ::=
<st at enent nane>
<ext ended st at enent nane>

ent name> ::= <identifier>

ed statement name> ::=
| <scope option>] <sinple value specification>

C cursor nanme> ::.=
<cur sor nane>
<ext ended cursor nanme>

ed cursor name> ::=
| <scope option>] <sinple value specification>

<descri|ptor name> ::=
| <scope option>] <sinple value specification>
<scope |option> ::=
GLOBAL
LOCAL
Syntax Rules
1) [ Insert before SR4)a) ]Af.the <local or schema qualified name> is contained, without an inte

<schema definition>/in a <preparable statement> that is prepared in the current SQL-9
by gn <execute. immediate statement> or a <prepare statement> or in a <direct SQL sta
that is invoked. directly, then the default <unqualified schema name> for the SQL-sessipn is

imp

icit.

2) [ Ins

erf\before SR11)a) | If the <schema qualified name> is contained, without an interveni

rvening
ession
[ement>

19

<schemadefinitiom>"ima<preparabtestatement>—that s prepared-imthecorrent-SQt=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

imp

licit.

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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5.3 Names and identifiers

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
lendth of 128 octets or Tess.

7) [ Insgrt this SR | The declared type of the <simple value specification> of <descriptor, hame3
be gharacter string with an implementation-defined character set and shall have an octe

of 1

P8 octets or less.

8) | Insgrt this SR | In a <descriptor name>, <extended statement name>, or <extended cursor

Acces

if a

No

<scope option> is not specified, then a <scope option> of LOCAL is implicit.

5 Rules

ndditional Access Rules.

Genenal Rules

1) | Insgrt this GR | The value of an <extended statement'name> identifies a statement prepal

2)
3)
4)

5)

6)

the

execution of a <prepare statement>. If a <scope option> of GLOBAL is specified, th

scope of the <extended statement name> isxthe current SQL-session. If a <scope option
LOCAL is specified or implicit, then the scope of the <extended statement name> is fun

rest
app

ears.

Ins¢rt this GR | A <dynamic cursorlname> identifies a cursor in an <SQL dynamic stateme

Insért this GR | A <descriptor‘name> identifies a descriptor area.

Insgrt this GR | A <statefment name> identifies a statement prepared by the execution of 3
par¢ statement>. The-scope of a <statement name> is the <SQL-client module definitio

whi

Ch it appears«and the current SQL-session.

Insgrt this GR-~Fhe value of an <extended cursor name> identifies a cursor created by the

cuti

pn of an.<allocate cursor statement>. If a <scope option> of GLOBAL is specified, th

scope of(thé <extended cursor name> is the current SQL-session. If a <scope option> of

iss

shall
t length

name>,

ed by
bn the
> of
ther

ricted to the <SQL-client module definition> in which the <extended statement nanpe>

nt>.

<pre-
N> in

exe-
en the

| OCAL
d to the

pecified or implicit, then the scope of the <extended cursor name> is further restricte

<SQL-client module detinition> In which the <extended Cursor name> appears.

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.
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Conformance Rules

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

2) [ Insert this CR | Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not
confaimm any <SQL Statement name=, <dynarmic cursor Name>, ofr <Uescriptor name>.
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6 Scalar expressions

A

6.1 <value specification> and <target specification>

Functlion

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

Format

<gener gl val ue specification> ::=

Il Al alternatives fromlSQ | EC9075-2

<dynani ¢ paraneter specification>

<enbedded vari abl e specification>
CURRENT_DEFAULT_TRANSFORM_GROUP

CURRENT_TRANSFORM _GROUP_FCR_TYPE <user - def i'ned type>

<si npl g val ue specification> ::=
I Al alternatives fromlSQ | EC907552
<enbedded vari abl e nanme>

<t arget| specification> ::=

'l Al'l alternatives froml SO-FEC 9075-2
<dynami ¢ par aneter speci ficati on>
<enbedded vari abl e specification>

<sinpl g target specificatioh>::=
' Al alternatiyes fromlSQO | EC9075-2
<enbedded vari abl'e nanme>

<dynani|c paraneter specification> ::= <question nmark>

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

<i ndi cdtof,wvari able> :: =
[ \['NDI CATOR ] <enbedded vari abl e name>

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.

Acces

No

5 Rules

pdditional Access Rules.

Genenal Rules

1) [T

prepared statement.

2) [si

and

rt this GR | An <embedded variable specification> identifies a host variable or a host
an indicator variable.

3) [ Augments GR3) | A <target specification> specifies a parameter used in a dynamically pre

stat]

4) [y

valy
speq
the

5) [Tnsi

cha
sess

6) [inst
defi

the

Confo

1) [

ement or a host variable that can be assigned a value.

rt this GR | If an <embedded variable specification> contains an <indicator variable> g

ification> is null; otherwise, the value specified by a <embedded variable specificati
value of the host variable identified by,the <embedded variable name>.

rt this GR | The value specified by CURRENT_DEFAULT_TRANSFORM_GROURP is t
racter string that represents thé default transform group name associated with the
ion.

rt this GR | The value specified by CURRENT_TRANSFORM_GROUP_FOR_TYPE <u
ned type> is the character string that represents the transform group name associat
data type specified\By <user-defined type>.

rmance Rules

rt this CR(['Without Feature F611, “Indicator data types”, the specific declared types @

dicgtor parameter>s and <indicator variable>s shall be the same implementation-define

typg.

rt this GR | A <dynamic parameter specification> identifies a parameter‘used by a dynamically

ariable

pared

nd the

e of the indicator variable is negative, then the value specified by the <embedded variable

N> is

he
SQL-

Ser-

ed with

f <in-
0 data

2) Insert this CR [ WITthout Feature BUs1, "Basic dynamic SQL", a <general value speciticatio

not

38 Ho
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6.2 <column reference>

Function

Reference a column.

Format

No addi fi onal Format itens.

Syntax Rules

No additional Syntax Rules.

Accesk Rules

1) |Insgrt this AR | If CR is a <column reference> whose qualifying table is a base table or a Viewed
derived table and that is contained in any of:

— A <query expression> simply contained in a <direct select statement: multiple rows:

\4

— A <sort specification list> contained in a,<direct select statement: multiple rows>.

— A <query specification> contained in;a'<dynamic single row select statement>.
then let C be the column referenced by CR.

Casp:

a) |If <column reference> i§ contained in an <SQL schema statement>, then the applicpble
privileges of the <autharization identifier> that owns the containing schema shall irclude
SELECT for C.

b) Ptherwise, the ‘edrrent privileges shall include SELECT for C.

NOTE 5 — “Userprivileges” and “applicable privileges” are defined in Subclause 10.5, "<privileges>", in
ISOJIEC 9075-2.

Genellal Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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6.3 <interval value expression>

Function
Specify an interval value.

Format

<interval primary> ::=
<val ue expression primary> [ <interval qualifier>]
<interval val ue function>

Syntax Rules

1) [Insgrt this SR | An <interval primary> shall specify <interval qualifier> only if the <interpal
primary> specifies a <dynamic parameter specification>.

Accesk Rules

No additional Access Rules.

Genernal Rules

1) [ Insert before GR3)a) | If IP immediately contains a <value expression primary> VEP and |Jan
explicit <interval qualifier> 1Q, then the value of IP is computed by:

CAST (VEP AS | NTERVAL | Q

Confgrmance Rules

No additional Conformance Rules.
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7.1 <table reference>

A

Function
Reference a table.
Format

No addi fi onal Format itens.

Syntax Rules

No @dditional Syntax Rules.

Accespk Rules

1) [ Insgrt this AR | If the <table reference> is centained in a <direct select statement: multipl
the;r the current privileges shall include’SELECT for at least one column of T.

Genernal Rules

No additional General Rules.

Confgrmance Rules

No additional Cenformance Rules.

Query expressions

P rows>

41
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7.2 <query specification>
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Function
Specify |Ja table derived from the result of a <table expression>.
Format
No addi fional Format itenmns.
Syntax Rules
1) [ Indert after SR16)a)i) | An <indicator variable>.
2) [ Indert after SR16)a)i) | A <dynamic parameter specification>.
Accespk Rules
No additional Access Rules.

Genenal Rules

No

Confo

No

pdditional General Rules.

rmance Rules

hdditional Conformance Rules.
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8.1 <routine invocation>

Function
Invoke gn SQL-invoked routine.
Format

No addi fi onal Format itens.

Syntax Rules

1) [ Replace SR8)c)i)4)A) | If Aj is an <embedded variable pame> or a <host parameter specifid
then P; shall be assignable to A;j, according to thexSyntax Rules of Subclause 9.1, "Retr|eval
r[;nment", with A; and P; as TARGET and VALUE, respectively.

assi

Accesk Rules

No additional Access Rules.

Genernal Rules

No additional General Rules.

Confgrmance Rules

No additional’€onformance Rules.

Additional common elements

ation>,
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9.1 Retrieval assignment

Function

Specify rules for assignments to targets that do not support null values or that'support nulll values
with indlicator parameters (e.g., assigning SQL-data to host variables).

Syntax Rules

1) [ Replace SR3)a) | If T is either a locator parameter of an external (routine, a locator variabfle, or a

host
sha

parameter that is a character large object locator parameter, then the declared typ
| be character large object type and the character string\type of T and the declared

V shall be mutually assignable.

Acces

No

5 Rules

hdditional Access Rules.

Genernal Rules

1) [ Ins

brt before GR3) | If V is the null value and T is a host variable, then

Cas
a)

b)

h-

If an indicator variable ‘is’specified for T, then that indicator variable is set to —1.

If no indicator variable is specified for T, then an exception condition is raised: datg
tion — null value;-no indicator parameter.

2) [Ins

brt after GR3)~\F V is not the null value, T is a host variable, and T has an indicator v

them

Cas

h-

e of V
fype of

excep-

Ariable,

a)

If'the declared type of T is character string, bit string, or binary string and the leng

th in

b)

characters, bits, or octets, respectively, M of V is greater than the length in charact

ers,

bits, or octets, respectively, of T, then the indicator parameter is set to M. If M exceeds the
maximum value that the indicator parameter can contain, then an exception condition is

raised: data exception — indicator overflow.

Otherwise, the indicator variable is set to O (zero).
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9.2 Store assignment

Function

Specify rules for assignments where the target permits null without the use of indicator variables,
such as[storimg-SQt-data:

Syntax Rules

No fqdditional Syntax Rules.

Accesk Rules

No additional Access Rules.

Genenal Rules

1) [ Indert before GR2)a)ii) | If V is a host variable and contains an indicator variable, then

Cask:
1) [if the value of the indicator variable is equal:to —1, then T is set to the null value.

2) [If the value of the indicator variable is:less than —1, then an exception condition is faised:
data exception — invalid indicator parameter value.
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9.3 Data types of results of aggregations

juery

se,
f the
s of this

Function
Specify the result data type of the result of an aggregation over values of compatible data types,
such asf<taseexpression=s, <ctottectiormvatueexpression=s, or a cotumm i the resuttofa<
expressjon>.
Syntax Rules
1) | Reglace SR1) | Let IDTS be a set of data types specified in an application of, this Subclay
let DTS be the set of data types in IDTS excluding any data types that are‘\undefined.
cardinality of DTS is 0 (zero), then the result data type is undefined and-no further Rule
Subglause are evaluated.
NOTE 6 —
Zhe notion of “undefined data type” is defined in Subclause 15.6, “<prepare statement>".
Accesp Rules
No additional Access Rules.

Genenal Rules

No

hdditional General Rules.
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10 Schema definition and manipulation

10.1

Functlion

Specify
Form

No addi

Synta
1) [insd

tion
Acces

1) No

Genernal Rules

1) No

Confa

No

<check constraint definition>

a condition for the SQL-data.
't

i onal Formmat itens.

X Rules

rt this SR | The <search condition> shall also not contain an <embedded variable speg
> or a <dynamic parameter specification>.

5 Rules

pdditional Access Rules.

hdditional General Rules.

rmance Rules

hdditional Conformance Rules.

ifica-

Schema definition and manipulation

ISO/IEC 9075-5:1999 (E)
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10.2 <view definition>

Function
Define a viewed table.

Format

No addi fi onal Format itens.

Syntax Rules

1) | Insgrt this SR | The <view definition> shall not contain an <embeddedariable specificatign> or a
<dyhamic parameter specification>.

Accespk Rules

No additional Access Rules.

Genernal Rules

No additional General Rules.

Confdrmance Rules

No additional Conformance Rules.
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10.3 <assertion definition>
Function
Specify an integrity constraint by means of an assertion and specify when the assertion is to be
checkedr
Format
No addi fional Format itenmns.
Syntax Rules
1) [ Augments SR4) ] The <search condition> shall also not contain an-<embedded variable spgcifica-
tionp or a <dynamic parameter specification>.
Accesp Rules
No additional Access Rules.

Genenal Rules

No

Confo

No

hdditional General Rules.

rmance Rules

hdditional Conformance/Rules.

Schema definition and manipulation
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10.4 <trigger definition>

Function
Define triggered SQL-statements.
Format

No addi fi onal Format itens.

Syntax Rules

1) | Insgrt this SR | The <triggered action> shall not contain a <dynamic_parameter specificatipn> or
an fembedded variable name>.

2) | Insgrt this SR | The <triggered SQL statement> shall not generally contain an <SQL dynamic
statement>.

Accesk Rules

No additional Access Rules.

Genernal Rules

No additional General Rules.

Confgrmance Rules

No additional Conformance Rules.
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10.5 <SQL-invoked routine>

Function

Define an SQL-invoked routine.

ISO/IEC 9075-5:1999 (E)
10.5 <SQL-invoked routine>

Format

No addi fi onal Format itens.

Syntax Rules

1) [ Indert before SR18)c) | The <SQL routine body> shall not contain an £SQL dynamic staten

2) [ Insgrt this SR | An <SQL-invoked routine> shall not contain a <dynamic parameter specifi

or an <embedded variable name>.

Accespk Rules

No additional Access Rules.

Genenal Rules

No additional General Rules.

Confgrmance Rules

No @dditional Conformance Rules.

Schema definition and manipulation

hent>.

cation>
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QL-client modules

ISO/IEC 9075-5:1999 (E)

11.1 |<SQL-client module definition>
FuncTon
Define an SQL-client module.
Format
<nodul g aut horization clause> ::=
SCHEMA <schena nane>
AUTHORI ZATI ON <nodul e aut hori zation identifier>
[ FOR STATIC { ONLY | AND DYNAM C } ]
SCHEMA <schema nane> AUTHORI ZATI ON <npdule “aut hori zation identifier>
[ FOR STATIC { ONLY | AND DYNAM C 3\]
<nodul § contents> ::=
' Al'l alternatives fromlSQ | EC 9075- 2
<dynami c decl are cursor>
Syntax Rules
1) [ Insgrt this SR | A <dynamic declare cursor> shall precede in the text of the <SQL-client n
ule definition> any <externally-invoked procedure> that references the <cursor name>
<dyhamic declare curser>:
2) [ Insgrt this SR | If neither FOR STATIC ONLY nor FOR STATIC AND DYNAMIC is specifi
FOR STATIC AND DYNAMIC is implicit.
Accesp Rules
No gadditional Access Rules.

hod-
f the

bd, then

General Rules

1) After the last time that an SQL-agent performs a call of an <externally-invoked
procedure>, following the effective execution of a <rollback statement> or a <commit state-
ment>, a <deallocate descriptor statement> that specifies

DEALLCCATE DESCRI PTOR D

is effectively executed, where D is the <descriptor name> of any system descriptor area that is
currently allocated within an SQL-session associated with the SQL-agent.

SQL-client modul
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11.1 <SQL-client module definition>

2) If FOR STATIC ONLY is specified, then a shadow module is effectively created to
contain <externally-invoked procedure>s corresponding to each SQL-statement that is prepared
or executed dynamically by <prepare statement>s or <execute immediate statement>s contained
in this <SQL-client module definition>.

Conformance Rules

1) [Insgrt this CR | Without Feature B0O51, “Enhanced execution rights”, conforming SQL danduage
shall not specify FOR STATIC ONLY or FOR STATIC AND DYNAMIC.

2) [ Insgrt this CR | Without Feature B031, “Basic dynamic SQL", a <module contents> shall npt be a
<dyhamic declare cursor>.
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11.2 Calls to an <externally-invoked procedure>

Function

Define a routine.

Format

No addi fi onal Format itens.

Syntax Rules

1) [ Augments SR2)e) | The base type of any host parameter shall be an Ada’data type declargd in
an Ada package named Interfaces.SQL, as specified in ISO/IEC-9075-2, with the followjng
addjtional constants:

ATTEMPT_TO _ASSI GN_TO _NON_UPDATABLE"COLUMN _NO_SUBCLASS:

constant SQLSTATE TYPE :& "0U000";

ATTEMPT_TO_ASSI GN_TO_CRDERI NG ‘COLUWN_NO_SUBCLASS:
constant SQLSTATE TYPE): = "0V000";

DYNAM C_SQL_ERROR_NO_SUBCLASS:
constant SQ.STATE(TYPE : = "07000"

DYNAM C_SQL_ERROR_CURSOR_SPECI FI CATI ON_ CANNOT BE_EXECUTED:
constant SQ.SFATE TYPE := "07003"

DYNAM C_SQ._ERROR | NVALI D_DESCRI PT(P_CQJNT:
constant SQLSTATE TYPE := "07008";

DYNAM C_SQ._ERRORCI'NVALI D_DESCRI PT(P_I NDEX:
const ant.- SQLSTATE_TYPE : = "07009"

DYNAM C_SQL~ERROR_PREPARED STATEI\/ENT NOT_ A CURSOR_SPECI FI CATI ON
const’ant SQ.STATE_TYPE : = "07005"

DYNAM C «SQ._ERROR_RESTRI CT ED_DATA_TYPE_ATTRI BUTE_VI OLATI ON:
const ant SQLSTATE_TYPE : = "07006"

DYNAM. C SQL_ERROR_DATA TYPE_ TRANSFO?M FUNCTI ON_VI OLATI ON:
constant SQ.STATE_TYPE : = "0700B";

BYNAM C_SQL_ERROR_UNDEFI NED_ DATA VALUE
constant SQLSTATE_TYPE := "0700C';

DYNAM C_SQ._ERRCOR_UNDEFI NED_DATA TARGET:
constant SQLSTATE_TYPE := "0700D";

DYNAM C_SQ._ERROR_UNDEFI NED_LEVEL _ VALUE
constant SQLSTATE_TYPE := "0700E";

DVMAM-C_COY FRROR-LINDEFELNMNED-PATFETFL M= L NTEMN /AL OO
DITVIVE OO CINN\OIN\_ OO T INCD_Oe et |v|__| TNT VA OO,

constant SQLSTATE_TYPE : = "0700F";
DYNAM C_SQL_ERROR US| NG CLAUSE_DOES_NOT_MATCH DYNAM C_PARAMETER SPEC:

—-I II

constant SQLSTATE_TYPE := "07001";

DYNAM C_SQL_ERROR US| NG_CLAUSE_DOES_NOT _MATCH_TARGET SPEC:
constant SQLSTATE_TYPE := "07002";

DYNAM C_SQL_ERROR US| NG CLAUSE_REQUI RED FOR DYNAM C_PARAVETERS:
constant SQLSTATE_TYPE := "07004";

DYNAM C_SQL_ERROR US| NG_CLAUSE_REQUI RED_FOR RESULT_FI ELDS:
constant SQLSTATE_TYPE := "07007";

| NVALI D_CHARACTER _SET_NAME_NO SUBCLASS
constant SQLSTATE_TYPE : ="2C000";

| NVALI D_SCHEMA NAME_LI ST_SPECI FI CATI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE : ="0EO000";

I NVALI D_SQ._| NVOKED PROCEDURE_REFERENCE_NO SUBCLASS:
constant SQLSTATE_TYPE : ="0MO00";

I NVALI D_TRANSFORM GROUP_NAME_SPECI FI CATI ON_NO_SUBCLASS:
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constant SQLSTATE _TYPE : ="0S000";

TARGET_TABLE_DI SAGREES_W TH_CURSCR_SPECI FI CATI ON_NO_SUBCLASS:
constant SQLSTATE TYPE :="0T000";

WARNI NG _| NSUFFI Cl ENT_I TEM DESCRI PTOR_AREAS:
constant SQLSTATE TYPE := "01005";

Accesp Rules

No additional Access Rules.

Genenal Rules

No additional General Rules.

Confgrmance Rules

No additional Conformance Rules.
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11.3 <SQL procedure statement>

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

Format

<SQ eXecutable statement> ::=
'l Al alternatives froml SO | EC9075-2
<SQ. dynani c statenent >

<SQL sgssion statenment> ::=

I Al alternatives fromlSQO | EC9075-2
<set session characteristics statenent>
<set catal og statenent>

<set schenm st at enent >

<set nanes statenent>

<set path statenent>

<set transform group statenent>

<SQ dynanic statement> ::=

<system descri ptor statenent>
<prepare statenent>

<deal | ocat e prepared statenent>
<descri be statenment>

<execut e statenent>

<execute i medi ate statenment.>
<SQL. dynani c data statenment>

<SQ dynam ¢ data statenent> ::=s

<al | ocate cursor state&nent>

<dynani ¢ open st at e€nent >

<dynanmi c fetch statenent>

<dynani ¢ cl ose stat enent >

<dynami c del et'e™statenent: positioned>
<dynami ¢ update statenent: positioned>

<system descri ptoristatement> :: =

<al | ocat\e descriptor statenent>
<dealNocat e descri ptor statenent>
<get™descri ptor statenent>

<get descriptor statenent>

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.
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General Rules

1) If the non-dynamic or dynamic execution of an <SQL data statement>, <SQL
dynamic data statement>, <dynamic select statement>, or <dynamic single row select state-
ment> occurs within the same SQL-transaction as the non-dynamic or dynamic execution of
an SQL-schema statement and this is not allowed by the SQL-implementation, then an ex-
ceptlion condition is raised: invalid transaction state — schema and data statement mixijng not
supported.

2) | Replace GR5)a))6) | If S successfully initiated or resumed an SQL-session, then subsequent calls
to <externally-invoked procedure> and subsequent invocations of <direct(SQL statement>s
by the SQL-agent are associated with the SQL-session until the SQL-agent\terminates [the
SQMU-session or makes it dormant.

3) | Replace GR5)a)ii)1)D) | Subsequent calls to an <externally-invoked pfecedure> and subsequent
invqcations of <direct SQL statement>s by the SQL-agent are associated with the SQL-$ession
until the SQL-agent terminates the SQL-session or makes it dormant.

4) [ Replace GR5)a)ii)3)A) | An SQL-transaction is effectively initiated and associated with thif call
and|with subsequent calls of any <externally-invoked praocedure> by that SQL-agent ang with
this| and subsequent invocations of <direct SQL statement>s by that SQL-agent until thge SQL-
agent terminates that SQL-transaction.

Confgrmance Rules

1) [ Insgrt this CR | Without Feature B031, “Basic dynamic SQL"”, an <SQL procedure statemgnt>
shall not be an <SQL dynamic statemert>.
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12.1 |<select statement: single row>

Function

Retriev¢ values from a specified row of a table.

Format

No addi fi onal Format itens.

Syntax Rules

1) [ Insert after SR4) | For each <target specification> TS 4hat is an <embedded variable nam

then the Syntax Rules of Subclause 9.1, “Retrievahassignment”, shall apply to TS and

corr

Acces

Non

Genenal Rules

esponding element of the <select list>, as TARGET and VALUE, respectively.

5 Rules

e.

1) [ Ins

brt before GR6) | If the <target specification> TS is an <embedded variable name>, the

first
“Ref

value in the row of Q is assigned to TS according to the General Rules of Subclaus
rieval assignment”)'as VALUE and TARGET, respectively.

2) [Ins

brt after GR5) | Rer each <target specification> TS that is an <embedded variable nam

the
Sub
of v

corresponding value in the row of Q is assigned to TS according to the General Rul
clause 9.1) “Retrieval assignment”, as VALUE and TARGET, respectively. The assig
blues-to targets in the <select target list> is in an implementation-dependent order.

b>
the

n the
e 9.1,

P>
ps of
hment

Confo

rmance Rules

No additional Conformance Rules.
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12.2 <free locator statement>

Function

Remove the association between a locator variable and the value that is represented by that locator.

Format

<l ocatqr reference> ::=
I Al alternatives fromlSQO | EC9075-2
<host vari abl e nanme>

Syntax Rules

1) [ Insprt after SR1) | Each host variable identified by the <host yariable name> immediately|con-
tained in <locator reference> shall be a binary object locator variable, a character large [object
locajtor variable, an array locator variable, or a user-defined type locator variable.

Accesp Rules

No additional Access Rules.

Genenal Rules

No additional General Rules.

Confgrmance Rules

No additional Conformance Rules.
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13 Transaction management

13.1 |<commit statement>
FuncTon
Terminate the current SQL-transaction with commit.
Format
No addi fi onal Format itens.
Syntax Rules
No @dditional Syntax Rules.
Accesp Rules
No additional Access Rules.

Genernal Rules

1) [ Insgrt this GR [The <statement-name> or <extended statement name> of every held curso

mai

hs valid.

Confgrmance Rules

No

hdditional Conformance Rules.

I re-

Transaction management

ISO/IEC 9075-5:1999 (E)
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14.1

<set catalog statement>

Functlion

Set the
are pre
statems

Form

<set c3

<cat al g

Synta

1) The

Acces

Non

default catalog name for unqualified <schema name>s in <preparable/statement>s
nt> and in <direct SQL statement>s that are invoked directly.

At

talog statement> :: =
SET <catal og nane characteristic>

g name characteristic> ::=
CATALOG <val ue specification>

X Rules

declared type of the <value specification> shall be an SQL character data type.

5 Rules

e.

Genenal Rules

1) Let

2) If V]

S be <value specification> and let V be the character string that is the value of
TRI M( BOTH™ ' FROMS)

does-not conform to the Format and Syntax Rules of a <catalog name>, then an exd

fhat

bared in the current SQL-session by an <execute immediate statement> or a <prepare

eption

conTition is raised: invalid catalog name.

3) The

default catalog name of the current SQL-session is set to V.

Conformance Rules

1) Without Feature F761, “Session management”, and Feature F651, “Catalog name qualifiers”,
conforming SQL language shall not contain any <set catalog statement>.
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14.2

<set schema statement>

Function

Set the default schema name for unqualified <schema qualified name>s in <preparable statement>s

that arg
statemsd
Form

<set sd

<scheng

Synta
1) The

Acces

Non

Genernal Rules

1) Let

2) IfV

condlition is raised: invalid schema name.

3) Cask:

a)

nt> and in <direct SQL statement>s that are invoked directly.
Nt

hema statenent> ::=
SET <schemm nane characteristic>

nane characteristic> ::=
SCHEMA <val ue specification>

X Rules

declared type of the <value specification> shall bé.an SQL character data type.

5 Rules

e.

S be <value specification> and et V be the character string that is the value of

TRIM( BOTH’ ' FROMS)

does not conform totthe Format and Syntax Rules of a <schema name>, then an ex

a)

If V conforms to the Format and Syntax Rules for a <schema name> that contains a
hame>;-then let X be the <catalog name> part and let Y be the <unqualified schema|
part.of V. The following statement is implicitly executed:

Fprepared T the corrernt-SQt=sessiom by arm<execute immediate statement>"ora<pgrepare

eption

catalog
name>

ST CAT AL O N\
[/ ™ A Y Iy | S W W 4

and the <set schema statement> is effectively replaced by:

SET SCHEMA ' Y’

b) Otherwise, the default unqualified schema name of the current SQL-session is set to V.

Conformance Rules

1) Without Feature F761, “Session management”, conforming SQL language shall not contain any
<set schema statement>.
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14.3 <set names statement>

Function

Set the default character set name for <character string literal>s in <preparable statement>s that

are prepared-imtheturrent-SQt=sessiom by arm<execute immediate statermert>—ora <prepare

statemgnt> and in <direct SQL statement>s that are invoked directly.

Format

<set n4g

<char ag

Syntax Rules

1) The

Accesk Rules

Non

Genernal Rules

1) Let

2) IfV
eXcCe

3) The
Confa

1) Wit
tion

SET <character set nanme characteristic>

NAMES <val ue specification>

nmes statenent> ::=

ter set nane characteristic> ::=

declared type of the <value specification> shall bé.an SQL character data type.

e.

S be <value specification> and et V be the character string that is the value of

TRIM( BOTH’ ' FROMS)

does not conform torthe Format and Syntax Rules of a <character set name>, then
ption condition isTraised: invalid character set name.

default character set name of the current SQL-session is set to V.

rmance)Rules

hout\Feature F761, "Session management”, and either Feature F451, “"Character set

'~or'Feature F461, “Named character sets”, conforming SQL language shall not cont

<set names statement>.

an

defini-
ain any
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14.4

<set path statement>

Function

©ISO/IEC

Set the SQL-path used to determine the subject routine of <routine invocation>s with unqualified

<routin
an <exs
respecti
session

Form

<set pa

<SQL- pg

Synta
1) The

Acces

Non

Genenal Rules

1) Let

a)

b)
NO]
stat

vely, that are invoked directly. The SQL-path remains the current SQL-path,of’'the
until another SQL-path is successfully set.

At

th statement> ::=
SET <SQL-path characteristic>

th characteristic> ::=
PATH <val ue specification>

X Rules

declared type of the <value specification> shallrbe an SQL character data type.

5 Rules

e.

S be <value specificatioh>and let V be the character string that is the value of

TRIM( BOTH' ' FROMS)

If V does not conform to the Format and Syntax Rules of a <schema name list>, thd
pxception condition is raised: invalid schema name list specification.

The SQL-path of the current SQL-session is set to V.

[E 7~\A <set path statement> that is executed between a <prepare statement> and an <e
emeNnt> has no effect on the prepared statement.

mmm&mmmﬂn—m—mmmﬂ for by
cute immediate statement> or a <prepare statement> and in <direct SQL statement>s,

SQL-

n an

ecute

Conformance Rules

1) Without Feature S071, “SQL paths in function and type name resolution”, Conforming SQL
language shall not contain any <set path statement>.
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14.5
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14.5 <set transform group statement>

<set transform group statement>

Function

Set the group name that identifies the group of transform functions for mapping values of user-

defined
Form

<set tr

<t r ansf

Synta
1) The

2) If
ider

Acces

Non

Genernal Rules

1) Let

a)

b)

datatypes topredefimeddatatypes:

At

ansform group statenment> ::=
SET <transform group characteristic>

ormgroup characteristic> ::=
DEFAULT TRANSFORM GROUP <val ue specification>
TRANSFORM GROUP FOR TYPE <user - defi ned type> <val ue speécification>

X Rules
data type of the <value specification> shall be an{SQL character data type.

[RANSFORM GROUP FOR TYPE" is specified,~then let UDT be the user-defined ty
tified by <user-defined type>.

5 Rules

e.

S be <value specification> and let V be the character string that is the value of

TRIM( BOTH' ' FROMS)

If V does notconform to the Format and Syntax Rules of an <identifier>, then an ex
condition is raised: invalid transform group name specification.

Case:

pe

ception

i)\ “TRANSFORM GROUP FOR TYPE" is specified, then the transform group njtme

ii) Otherwise, the default transform group name for the current SQL-session is set to V.

NOTE 8 — A <set transform group statement> that is executed after a <prepare statement> has no
effect on the prepared statement.

Conformance Rules

1) Without Feature S241, “Transform functions”, conforming SQL language shall not contain any
<set transform group statement>.
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15 Dynamic SQL

15.1

Functlion

Specify
Synta

1)

2)

3)

4)

5)

6)

ISO/IEC 9075-5:1999 (E)

An
wor

An

usedl in the header of SQL descriptor areas”, and one or, mere occurrences of an SQL it

desq

Giv

subgrdinate descriptor areas of IDA are those SQL item descriptor areas in which the v

LE
that

The
atel
ite

Giv
defi

Casg:

a)

b)
The

Description of SQL descriptor areas

the identifiers, data types, and codes used in SQL item descriptor areas:

X Rules

SQL item descriptor area comprises the items specified in Table\3, “Data types of <
H>s used in SQL item descriptor areas”.

SQL descriptor area comprises the items specified in Tabkle 2, “Data types of <key w

riptor area.

EL is N+1 and whose position in the SQL<descriptor area follows that of IDA and p
of any SQL item descriptor area in which the value of LEVEL is less than N+1.

subordinate descriptor areas of IDACare those SQL item descriptor areas that are ir
subordinate descriptor areas of IDA or that are subordinate descriptor areas of an
descriptor area that is immediately subordinate to IDA.

bn a data type DT and its descriptor DE, the immediately subordinate descriptors of
ned to be:

a)

If DT is a row type, then the field descriptors of the fields of DT. The i-th immedia
subordinate ‘descriptor is the descriptor of the i-th field of DT.

If DT.is.a’collection type, then the descriptor of the associated element type of DT.

bn an SQL item descriptor area IDA in which the value of LEVEL is N, the immediFtely

key

Drd>s
Em

lue of
ecedes

hmedi-
SQL

DE are

fely

desq

dinate to DE.

subordinate descriptors of DE are those descriptors that are immediately subordingte
riptors of DE or that are subordinate descriptors of a descriptor that is immedialel;] subor-

Given a descriptor DE, let SDE; represent its j-th immediately subordinate descriptor. There is

an i
a)

b)

An

mplied ordering of the subordinate descriptors of DE, such that:
SDE; is in the first ordinal position.

The ordinal position of SDE;,; is K+NS+1, where K is the ordinal position of SDE;

and

NS is the number of subordinate descriptors of SDE;. The implicitly ordered subordinate

descriptors of SDE; occupy contiguous ordinal positions starting at position K+1.

item descriptor area IDA is valid if and only if TYPE indicates a code defined in Table 4,
“Codes used for SQL data types in Dynamic SQL”, and one of the following is true:
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Case:

a)

b)

c)

d)
€)
f)

)}

h)

)
k)

m)

0)

9)}

TYPE indicates NUMERIC and PRECISION and SCALE are valid precision and scale
values for the NUMERIC data type.

TYPE indicates DECIMAL and PRECISION and SCALE are valid precision and scale values

) el AAd Lo
Ul Uit DECUTIVIAL Udta typJc.

TYPE indicates FLOAT and PRECISION is a valid precision value for the FLOAT-data type.

TYPE indicates INTEGER, SMALLINT, REAL, or DOUBLE PRECISION,
TYPE indicates BOOLEAN.

TYPE indicates BIT or BIT VARYING and LENGTH is a valid\length value for the BIT data
type.

TYPE indicates CHARACTER, CHARACTER VARYING, or CHARACTER LARGE
OBJECT, LENGTH is a valid length value for TYPE, and CHARACTER_SET_CATALOG,

CHARACTER_SET_SCHEMA, and CHARACTER/SET_NAME are a valid qualified [charac-
ter set name for TYPE.

TYPE indicates BINARY LARGE OBJECT and LENGTH is a valid length value fof the
BINARY LARGE OBJECT data type.

TYPE indicates CHARACTER LARGE*OBJECT LOCATOR.
TYPE indicates BINARY LARGE OBJECT LOCATOR.

TYPE indicates USER-DEEINED TYPE LOCATOR and USER_DEFINED_TYPE_
CATALOG, USER_DEFHINED_TYPE_SCHEMA, and USER_DEFINED _TYPE_NAME are a
valid qualified user-defined type name.

TYPE indicates a<datetime type>, DATETIME_INTERVAL_CODE is a code specified in
Table 5, “Codes assSociated with datetime data types in Dynamic SQL”, and PRECISION is a
valid value for\the <time precision> or <timestamp precision> of the indicated datetime data

type.

TYPESindicates an <interval type>, DATETIME_INTERVAL_CODE is a code specifjed
n/Table 6, “Codes used for <interval quallfler>s |n Dynamlc SQL” and DATETIMEZ_

precision> and <interval fractlonal seconds preC|S|on> for an <interval quallfler>

TYPE indicates REF, LENGTH is the implementation-defined length in octets for the REF
type, and USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, and
USER_DEFINED_TYPE_NAME are a valid qualified user-defined type name, and SCOPE_
CATALOG, SCOPE_SCHEMA, and SCOPE_NAME are a valid qualified table name.

TYPE indicates ROW, the value N of DEGREE is a valid value for the degree of a row type,
there are exactly N immediately subordinate descriptor areas of IDA and those SQL item
descriptor areas are valid.

TYPE indicates ARRAY or ARRAY LOCATOR, the value of CARDINALITY is a valid value
for the cardinality of an array, there is exactly one immediately subordinate descriptor area
of IDA and that SQL item descriptor area is valid.
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7

15.1 Description of SQL descripto

g) TYPE indicates an implementation-defined data type.

ISO/IEC 9075-5:1999 (E)

I areas

The declared type T of a <simple value specification> or a <simple target specification> SVT is
said to match the data type specified by a valid item descriptor area IDA if and only if one of

the
Cas

following conditions is true.

-

a)

b)

c)
d)

e)

)}
h)

)

k)

m)

PRECISION and S is the value of SCALE.

PRECISION and S is the value of SCALE.
TYPE indicates INTEGER and T is specified by INTEGER.
TYPE indicates SMALLINT and T is specified by SMALLINF

TYPE indicates FLOAT and T is specified by FLOAT(P),.where P is the value of PRE

TYPE indicates REAL and T is specified by REAL:

TYPE indicates DOUBLE PRECISION and T s specified by DOUBLE PRECISION.
TYPE indicates BOOLEAN and T is specified by BOOLEAN.

TYPE indicates BIT and T is specifiedsby BIT(L), where L is the value of LENGTH.

TYPE indicates BIT VARYING and T is specified by BIT VARYING(L), where

Case:
i) SVT is a <simple value specification> and L is the value of LENGTH.
i) SVT is a <simple*target specification> and L is not less than the value of LENG

TYPE indicatess”CHARACTER and T is specified by CHARACTER(L), where L is the
pf LENGTH"and the <character set specification> formed by the values of CHARAC
SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARACTER_SET_NAME ide
the character set of SVT.

Eitber TYPE indicates CHARACTER VARYING and T is specified by CHARACTER

TYPE indicates NUMERIC and T is specified by NUMERIC(P,S), where P is the/vaJue of

TYPE indicates DECIMAL and T is specified by DECIMAL(P,S), where ®+is the valpe of

CISION.

[H.

value
TER
htifies

a4

ARYTNG(L) or type indicates CHARACTER CARGE OBJECT and T is specified by

CHARACTER LARGE OBJECT(L), where the <character set specification> formed

by the values of CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and

CHARACTER_SET_NAME identifies the character set of SVT and

Case:

i) SVT is a <simple value specification> and L is the value of LENGTH.

ii) SVT is a <simple target specification> and L is not less than the value of LENGTH.

TYPE indicates BINARY LARGE OBJECT and T is specified by BINARY LARGE
OBJECT(L) and
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0)

9)}

Q)

r

s)

t)

V)

Case:

i) STV is a <simple value specification> and L is the value of LENGTH.

SO/IEC

ii) STV is a <simple target specification> and L is not less than the value of LENGTH.

D 1 1 a ARA », AR

CHARACTER LARGE OBJECT LOCAT

OR.

TYPE indicates BINARY LARGE OBJECT LOCATOR and T is specified by BINARY
OBJECT LOCATOR.

TYPE indicates USER-DEFINED TYPE and T is specified by USERDEFINED TY

dentifies the associated user-defined type of SVT.

SVT, and SCOPE_CATALOG, SCOPE_SCHEMA,@and SCOPE_NAME identify the s
the reference type.

diately subordinate descriptor area of IDA.

plement type of T matches the immediately subordinate descriptor area of IDA, and

Case:
i) SVT is a <simple value specification> and C is the value of CARDINALITY.

i) SVT is a <simpletarget specification> and C is not less than the value of CARDI

TYPE indicates ARRAY LOCATOR and T is an array locator type whose associated
type has cardinality C and the data type of the element type of the associated array
T matches the immediately subordinate descriptor area of IDA, and

Case:

LARGE

PE

I OCATOR, where the <user-defined type name> formed by the values of USER_DEKFINED _
TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPH NAME

TYPE indicates REF and T is specified by REF, where the'<user-defined type name> formed
by the values of USER_DEFINED_DATA_TYPE_CATALEOG, USER_DEFINED_DATIA_
TYPE_SCHEMA, and USER_DEFINED_DATA TYRE_NAME identifies the row typg of

cope of

TYPE indicates ROW, and T is a row type with degree D, where D is the value of DEGREE,
and the data type of the i-th field of SVI~matches the data type specified by the i-thy imme-

TYPE indicates ARRAY and T is anarray type with cardinality C and the data typq of the

NALITY.

array
type of

i) SVT is a <simple value specification> and C is the value of CARDINALITY.

ii) SVT is a <simple target specification> and C is not less than the value of CARDINALITY.

TYPE indicates a data type from Table 4, “Codes used for SQL data types in Dynamic SQL",
other than an implementation-defined data type and T satisfies the implementation-defined

rules for matching that data type.

TYPE indicates an implementation-defined data type and T satisfies the implementation-

defined rules for matching that data type.

8) A data type DT is said to be represented by an SQL item descriptor area if a <simply value
specification> of type DT matches the SQL item descriptor area.
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Table 2—Data types of <key word>s used in the header of SQL descriptor areas

<key word> Data Type

COUNT exact numeric with scale 0 (zero)

DYNAMIC_FUNCTION character string with character set SQL_IDENTIFIER and length
rnoeIess uidll Lo Criaracters

DYNAMIC_FUNCTION_CODE exact numeric with scale 0 (zero)

KEY_TYPE exact numeric with scale 0 (zero)

TOP_UEVEL_COUNT exact numeric with scale 0 (zero)

Table 3—Data types of <key word>s used in SQL item descriptor areas

<key yord> Data Type

CARDINALITY exact numeric with scale 0 (zero)

CHARACTER_SET _CATALOG character string with characteryset SQL_IDENTIFIER and length
not less than 128 charactefs

CHARACTER_SET_NAME character string with character set SQL_IDENTIFIER and length
not less than 128 characters

CHARACTER_SET_SCHEMA character string-with character set SQL_IDENTIFIER and length
not less than 128 characters

COLLATION_CATALOG character string with character set SQL_IDENTIFIER and length
not less\than 128 characters

COLLATION_NAME character string with character set SQL_IDENTIFIER and length

not less than 128 characters

COLLATION_SCHEMA character string with character set SQL_IDENTIFIER and length
not less than 128 characters

DATA matches the data type represented by the SQL item descriptor|area
DATETIME_INTERVAL_CODE exact numeric with scale 0 (zero)

DATETIME_INTERVAL_ exact numeric with scale 0 (zero)
PREC|SION

DEGREE exact numeric with scale 0 (zero)
INDIJATOR exact numeric with scale 0 (zero)
KEY_MEMBER exact numeric with scale 0 (zero)
LENGTH exact numeric with scale 0 (zero)
LEVEL exact numeric with scale 0 (zero)
NAME character string with character set SQL_IDENTIFIER and length

not less than 128 characters

NULLABLE exact numeric with scale 0 (zero)
OCTET_LENGTH exact numeric with scale 0 (zero)
PARAMETER_MODE exact numeric with scale 0 (zero)
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Table 3—Data types of <key word>s used in SQL item descriptor areas (Cont.)

<key word> Data Type

PARAMETER_ORDINAL _ exact numeric with scale 0 (zero)

POSITION

PARA 1ETER_SPEC:F;b_ \.,: al ath| Dtl ;I Yy VV;t:I b: al a\,tcl act SQL_:DE?\;T:F;ER al I\.II :Cl th

CATALOG not less than 128 characters

PARAMETER_SPECIFIC character string with character set SQL_IDENTIFIER jand length

NAME not less than 128 characters

PARAMETER_SPECIFIC_ character string with character set SQL_IDENTAFIER and length

SCHEMA not less than 128 characters

PREC|SION exact numeric with scale 0 (zero)

RETURNED_CARDINALITY exact numeric with scale 0 (zero)

RETURNED_LENGTH exact numeric with scale 0 (zero)

RETURNED_OCTET_LENGTH exact numeric with scale 0 (zero)

SCALE exact numeric with scale Q\(zero)

SCOPE_CATALOG character string with ¢haracter set SQL_IDENTIFIER and length
not less than 128 characters

SCOPE_NAME character string-with character set SQL_IDENTIFIER and length
not less than, 128 characters

SCOPE_SCHEMA character_string with character set SQL_IDENTIFIER and length
not less‘than 128 characters

TYPE exact/’numeric with scale 0 (zero)

UNNAMED exact numeric with scale 0 (zero)

USER| DEFINED_TYPE_ character string with character set SQL_IDENTIFIER and length

CATALOG not less than 128 characters

USER]| DEFINED_TYPE (NAME character string with character set SQL_IDENTIFIER and length
not less than 128 characters

USER| DEFINED/TYPE_ character string with character set SQL_IDENTIFIER and length

SCHEMA not less than 128 characters

NOTE 9= “Matches” and “represented by”, as applied to the relationship between a data type pnd an
SQL| item descriptor area are defined in the Syntax Rules of this Subclause.

Access Rules

None.

General Rules

1) Table 4, “Codes used for SQL data types in Dynamic SQL", specifies the codes associated with
the SQL data types.
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ISO/IEC 9075-5:1999 (E)
15.1 Description of SQL descriptor areas

Data Type Code
Implementation-defined data < 0 (zero)
types

ARRA 50
ARRAY LOCATOR 51
BIT 14
BIT VARYING 15
BLOB 30
BLOB|LOCATOR 31
BOOLEAN 16
CHARACTER 1 (one)
CHARACTER VARYING 12
cLOB 40
CLOB|LOCATOR 41
DATE] TIME WITHOUT 9
TIME |ZONE, TIME WITH

TIME |ZONE, TIMESTAMP
WITHPUT TIME ZONE, or
TIME$TAMP WITH TIME

ZONE

DECIMAL 3
DOUBLE PRECISION 8
FLOAT 6
INTEGER 4
INTERVAL 10
NUMERIC 2
REAL 7
SMALLINF 5
USER'BEFNEBTYRPE 13
LOCATOR

ROW TYPE 19
REF 20
User-defined types 17

2) Table 5, “Codes associated with datetime data types in Dynamic SQL", specifies the codes

associated with the datetime data types.
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Table 5—Codes associated with datetime data types in Dynamic SQL

©ISO/IEC

Datetime Data Type Code
DATE 1 (one)
TIME WITH TIME ZONE 4
TIME |WITHOUT TIME 2
ZONE

TIME$TAMP WITH TIME 5
ZONE

TIME$TAMP WITHOUT 3
TIME |ZONE

3) Tab
with

Table 6—Codes used for <interval qualifier>s in’Dynamic SQL

e 6, “Codes used for <interval qualifier>s in Dynamic SQL", specifies the codes assogiated
<interval qualifier>s for interval data types.

Datetjme Qualifier Code
DAY 3
DAY T|O HOUR 8
DAY TIO MINUTE 9
DAY T|O SECOND 10
HOUR 4
HOUR TO MINUTE 11
HOUR TO SECOND 12
MINUITE 5
MINUITE TO SECOND 13
MONTH 2
SECOND 6
YEAR 1 (one)
YEAR|TOMONTH 7

4) The value of DYNAMIC_FUNCTION is a character string that identifies the type of the pre-
pared or executed SQL-statement. Table 9, “SQL-statement codes”, specifies the identifier of the
SQL-statements.

5) The value of DYNAMIC _FUNCTION_CODE is a number that identifies the type of the prepared
or executed SQL-statement. Table 9, “SQL-statement codes”, specifies the identifier of the
SQL-statements.

6) Table 7, “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 state-
ment>.
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Table 7—Codes used for input/output SQL parameter modes in Dynamic SQL

Parameter mode Code
PARAMETER_MODE_IN 1 (one)
PARAMETER_MODE_INOUT 2
PARAMETER_MODE_OUT 4

Confgrmance Rules

None.
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15.2 <allocate descriptor statement>

Function

Allocate an SQL descriptor area.

Format

<al l ocgte descriptor statement> ::=
ALLOCATE [ SQ. ] DESCRI PTOR <descriptor nane>[ W TH MAX <occurrences> |

<occurrlences> ::= <sinple val ue specification>

Syntax Rules
1) The|declared type of <occurrences> shall be exact numeric with/scale 0 (zero).

2) If WITH MAX <occurrences> is not specified, then an implémentation-defined default value for
<ocgurrences> that is greater than 0 (zero) is implicit;

Accesk Rules

None.

Genernal Rules

1) Let|S be the <simple value specification> that is immediately contained in <descriptor name>
and|let V be the character stringthat is the result of

TRIM( BOTH' ' FROMS)

If V| does not conform-to~the Format and Syntax Rules of an <identifier>, then an exception
condlition is raised:invalid SQL descriptor name.

2) The|<allocate deseriptor statement> allocates an SQL descriptor area whose name is V|and
whdse scope-istspecified by the <scope option>. The descriptor area will have at least <¢ccur-
renges> number of item descriptor areas. The value of LEVEL in each of the item descfiptor
areas is\set to 0 (zero). The values of all other fields in the SQL descriptor area are initially
undefined. If an SQL descriptor has already been allocated whose name is V, whose scppe
is specified by the <scope option>, and that has not yet been deallocated, then an exception
condition is raised: invalid SQL descriptor name.

3) If <occurrences> is less than 1 (one) or is greater than an implementation-defined maximum
value, then an exception condition is raised: dynamic SQL error — invalid descriptor index. The
maximum number of SQL descriptor areas that can be allocated at one time is implementation-
defined.
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Conformance Rules

1) Without Feature B032, “Extended dynamic SQL", an <occurrences> and a <descriptor name>
shall be a <literal>.

2) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not contain any
<allptate descriptor Statements.
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15.3 <deallocate descriptor statement>

Function
Deallocate an SQL descriptor area.

Format

<deal | qcat e descriptor statement> ::=
DEALLOCATE [ SQL ] DESCRI PTOR <descri ptor nane>

Syntax Rules

None.

Accesk Rules

None.

Genernal Rules

1) The|<deallocate descriptor statement> deallocates an SQL descriptor area whose name |s the
valye of the <descriptor name>'s <simpleWwalue specification> and whose scope is specified by
the [<scope option>. If an SQL descripter is not currently allocated whose name is the value of
the [<descriptor name>'s <simple vatue specification> and whose scope is specified by thg <scope
optipn>, then an exception condition is raised: invalid SQL descriptor name.

Confdrmance Rules

1) Without Feature B032:“Extended dynamic SQL", a <descriptor name> shall be a <litergl>.

2) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not conta|n any
<degqllocate descriptor statement>.
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15.4 <get descriptor statement>

Function

Get information from an SQL descriptor area.

Format

<get dgscriptor statement> ::=

<get dgscriptor information> ::=
<get header information> [ { <comma> <get header information> }...
VALUE <item nunber>

<get iteminformation> [ { <comma> <get iteminforpatjion> }... ]

<get hgader information> ::=
<sinpl e target specification 1> <equal s operator> <header item nanme>

<header| item nane> :: =

COUNT

KEY_TYPE

DYNAM C_FUNCTI ON
DYNAM C_FUNCT! ON_CODE
TOP_LEVEL_COUNT

<get itleminformation> ::=

<item runber> ::= <sinple val ue specification>

<sinpl g target specification-{>"::= <sinple target specification>

<sinmpl g target specification 2> ::= <sinple target specification>
<descri|ptor item nangx-":=

CARDI NALI Y

CHARACTERCSET_CATALOG

CHARACTER SET_NANME

CHARAETER_SET_SCHENA

COELATI ON_CATALCG

CO=LATI ON_NAME

COLLATI ON_SCHEVA

GET [ SQL ] DESCRI PTOR <descri ptor nanme> <get descriptor infornmatiaon>

]

<si nmpl e target specification 2x<equal s operator> <descriptor item nane>

DATA
DATETI ME_| NTERVAL_CODE
DATETI ME_I NTERVAL_PRECI SI ON
DEGREE

| NDI CATOR

KEY_MEMBER

LENGTH

LEVEL

NAVE

NULLABLE

OCTET_LENGTH

PARAVETER MODE
PARAVETER_ORDI NAL_POSI TI ON
PARAVETER_SPECI FI C_CATALOG
PARAVETER_SPEC! FI C_NANME
PARAVETER_SPEC! FI C_SCHEMA
PREC! SI ON
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| RETURNED_CARDI NALI TY
| RETURNED LENGTH

| RETURNED_OCTET_LENGTH
| SCALE

| SCOPE_CATALOG

| SCOPE_NANE

| SCOPE_SCHEMA

©ISO/IEC

Synta
1) The

2) For
that
the

I YFPE

UNNANED

USER_DEFI NED_TYPE_CATALCG
USER_DEFI NED_TYPE_NAME
USER_DEFI NED_TYPE_SCHEMA

X Rules
declared type of <item number> shall be exact numeric with sgale O (zero).

each <get header information>, the declared type of <simpfe target specification 1>
shown in the Data Type column of the row in Table 2, *“Data types of <key word>s
header of SQL descriptor areas”, whose <key word>/column value is equivalent to <

itenf name>.

3) For
that
SQL

nan

Acces

Non

each <get item information>, the declared type of <simple target specification 2> sh
shown in the Data Type column of the row"in’ Table 3, “Data types of <key word>s
| item descriptor areas”, whose <key word>’column value is equivalent to <descripto
e>,

5 Rules

e.

Genenal Rules

1) Ifa
tor
desq

<descriptor name>) specified in a <get descriptor statement> identifies an SQL desg
brea that is not-currently allocated, then an exception condition is raised: invalid §
riptor name:

2) If the <item~number> specified in a <get descriptor statement> is greater than the vall

<oC
eXCe

urrences> specified when the <descriptor name> was allocated or less than 1 (one),
ption condition is raised: dynamic SQL error — invalid descriptor index.

shall be
ised in
neader

all be
ised in
r item

rip-
QL

e of
fhen an

3) If the <item number> specified in a <get descriptor statement> is greater than the value of
COUNT, then a completion condition is raised: no data.

4) If the declared type of the <simple target specification> associated with the keyword DATA does
not match the data type represented by the item descriptor area, then an exception condition is
raised: data exception — error in assignment.

NOTE 10 — “Match” and “represented by” are defined in the Syntax Rules of Subclause 15.1,
“Description of SQL descriptor areas”.
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5) Let i be the value of the <item number> contained in <get descriptor information>. Let IDA be

the

a)

i-th <item descriptor area>. If a <get item information> specifies DATA, then:

If IDA is subordinate to an item descriptor area whose TYPE field indicates ARRAY or
ARRAY LOCATOR, then an exception condition is raised: dynamic SQL error — undefined

DATA value.

b)

c)

6) Ifa
targ

impjementation-dependent.

7) A<
by <

mogt recently executed <allocate descriptor statement>,{sset descriptor statement>, or <

stat
<ge

Casp:

a)

b)

If the value of TYPE in IDA indicates ROW, then an exception condition is raised:-d
SQL error — undefined DATA value.

If the value of INDICATOR is negative and no <get item information> specifies INDI
then an exception condition is raised: data exception — null value, no indicator pars

ets specified by <simple target specification 1> and <simple target/specification 2>

et descriptor statement> retrieves values from the SQL descriptor area and item sg
descriptor name>. For each item, the value that is retrieved is the one established

ement> that references the specified SQL descripter)area and item. The value retrie
[ descriptor statement> for any field whose valuetis undefined is implementation-dep

a)

If <get descriptor information> contains one or more <get header information>s, the
pach <get header information> spegified, the value of <simple target specification 13
to the value V in the SQL descriptor area of the field identified by the <header item
by applying the General Rules of Subclause 9.2, "Store assignment”, to <simple tar
Specification 1> and V as- TARGET and VALUE, respectively.

If <get descriptor information> contains one or more <get item information>s, then:

i) For each-<get item information> specified, the value of <simple target specificati

scriptar item name> by applying the General Rules of Subclause 9.2, "Store assig
10 <simple target specification 2> and V as TARGET and VALUE, respectively.

N exception condition is raised in a <get descriptor statement>, then-the values of all

ynamic

CATOR,
meter.

are

ecified
by the
describe
ed by a
endent.

n for
is set
name>
het

i) Let i be the value of the <item number> contained in the <get descriptor information>.

pbn 2> is

set tothe value V in the i-th SQL item descriptor area of the field identified by the <de-

nment",

Conf

1) Without Feature B032, “Extended dynamic SQL", a <descriptor name> shall be a <literal>.

2) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not contain any
<get descriptor statement>.

3) Without Feature T301, “Functional dependencies”, and without Feature B031, “Basic dynamic
SQL", conforming SQL language shall not specify KEY_MEMBER.
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15.5

<set descriptor statement>

Function

Set info

rmation in an SQL descriptor area.

©ISO/IEC

Form

<set dg

<set dg

<set hg

<set it

<si npl g
<si npl ¢

<itemrn

Synta
1) The

2) For
(6{0)
<sin
typé
valy

3) For
LEN

At

scriptor statement> ::=
SET [ SQL ] DESCRI PTOR <descri ptor nane> <set descriptor infornmatiaon>

scriptor information> ::=
<set header information> [ { <comma> <set header informaticon> }... ]
VALUE <item nunber>
<set iteminformation> [ { <comma> <set iteminforpatjion> }... ]

ader information> ::=
<header item name> <equal s operator> <sinple val ue“Specification 1>

eminformation> ::=
<descriptor item name> <equal s operator> <sinipl e val ue specification 2>

val ue specification 1> ::= <sinple value'specification>
val ue specification 2> ::= <sinplecrval ue specification>

umber > :: = <sinple val ue speci ficati on>

X Rules
declared type of <item number> shall be exact numeric with scale 0 (zero).

each <set header information>, <header item name> shall not be KEY_TYPE, TOP_|

Nple value specification 1> shall be that in the Data Type column of the row of Table
s of <keyavord>s used in the header of SQL descriptor areas”, whose <key word> ¢
e is equivalent to <header item name>.

| EVEL_

UNT, DYNAMIC FUNCTION, or DYNAMIC_FUNCTION_CODE, and the declared fype of

P, “Data
plumn

each <set information item>, the value of <descriptor item name> shall not be RETURNED _
IGTH, RETURNED_OCTET_LENGTH, RETURNED_CARDINALITY, OCTET_LEN

GTH,

NU

| LABLE, KEY_MEMBER, COLLATION_CATALOG, COLLATION_SCHEMA, COLLATION_

NAME, NAME, UNNAMED, PARAMETER_MODE, PARAMETER_ORDINAL_POSITION,
PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, or PARAMETER _
SPECIFIC_NAME. Other alternatives for <descriptor item name> shall not be specified more
than once in a <set descriptor statement>. The declared type of <simple value specification 2>
shall be that shown in the Data Type column of the row in Table 3, “Data types of <key word>s
used in SQL item descriptor areas”, whose <key word> column value is equivalent to <descriptor
item name>.

4) If the <descriptor item name> specifies DATA, then <simple value specification 2> shall not be a
<literal>.
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Access Rules

None.

Gener

al Rules

QL

1) If a|<descriptor name> specified in a <set descriptor statement> identifies an SQL désgrip-
tor prea that is not currently allocated, then an exception condition is raised: invald S
desgriptor name.

2) If the <item number> specified in a <set descriptor statement> is greater than the valde of
urrences> specified when the <descriptor name> was allocated or less than 1 (one), then an

<o0C
exce

3) When more than one value is set in a single <set descriptor statement>, the values are
fect|vely assigned in the following order: LEVEL, TYPE, DATETIME_INTERVAL_CODQ

ption condition is raised: dynamic SQL error — invalid descriptoy-index.

ef-
E 1

DATETIME_INTERVAL_PRECISION, PRECISION, SCALENCHARACTER_SET_CATALOG,

CHARACTER_SET_SCHEMA, CHARACTER_SET _NAME,-USER_DEFINED_TYPE_CA
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALO

SC(
DA

4) For
valy

the [N-th item descriptor area.

(A.
When any value other than DATA is set, the value of DATA becomes undefined.

PE_SCHEMA, SCOPE_NAME, LENGTH, INDICATOR, DEGREE, CARDINALITY,

every <set item information> specified, let DIN be the <descriptor item name>, let
e of the <simple value specification 2=} let N be the value of <item number>, and lel

TALOG,

Ga

and

be the
IDA be

a) [If DIN is DATA, then:
i) If IDA is subordinate to an item descriptor area whose TYPE field indicates ARRAY or
ARRAY LOCATOR, then an exception condition is raised: dynamic SQL error — invalid
DATA target.
i) If TYPE in\IDA indicates ROW, then an exception condition is raised: dynamic [SQL
error —snvalid DATA target.
iji) If the_most specific type of V does not match the data type specified by the item fescrip-
tor\area, then an exception condition is raised: data exception — error in assignment.
P\:CTE 11 - “I"V’:Cltb:l” ;D dcfillcd ill t: 1T Sylltal\ Ruica Uf SUbuiquuc 151, “DCD\.I iptiun Uf SQL
descriptor areas”.
iv) The value of DATA in IDA is set to V.
b) If DIN is LEVEL, then:

i) If Nis 1 (one)and V is not O (zero), then an exception condition is raised: dynamic SQL

error — invalid LEVEL value.
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i)

If N is greater than 1 (one), then let PIDA be IDA’s immediately preceding item descrip-
tor area and let K be its LEVEL value.

1) If V= K+1 and TYPE in PIDA does not indicate ROW, ARRAY, or ARRAY
LOCATOR, then an exception condition is raised: dynamic SQL error — invalid
LEVEL value.

2) If V > K+1, then an exception condition is raised: dynamic SQL error —jinValid
LEVEL value.

3) If V < K+1, then let OIDA; be the i-th item descriptor area to which-PIDA is|subor-

iji) The value of LEVEL in IDA is set to V.
If DIN is TYPE, then:

i) The value of TYPE in IDA is setto V.

Case:

1)

dinate and whose TYPE field indicates ROW, let NS; be the number of immgdiately
subordinate descriptor areas of OIDA; between OIDA; and IBA)and let D; bg the
value of DEGREE in OIDA;.

A) For each OIDA; whose LEVEL value is greater than.V, if D; is not equal|to NS;,
then an exception condition is raised: dynamic-SQL error — invalid LE}VEL
value.

B) If Kis not O (zero), then let OIDA; be ther OIDA; whose LEVEL value is|K. If
there exists no such OIDA; or Dj is not greater than NS;, then an excepjtion
condition is raised: dynamic SQL error — invalid LEVEL value.

i) The value of all fields other-than TYPE and LEVEL in IDA are set to implementation-
dependent values.

If V indicates CHARACTER, CHARACTER VARYING, or CHARACTER LARGE
OBJECT,)then CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA and
CHARACTER_SET_NAME in IDA are set to the values for the default chardcter set
name for the SQL-session and LENGTH in IDA is set to 1 (one).

2) M Voindicates CHARACTER LARGE OBJECT LOCATOR, then LENGTH in|IDA is
set to 1 (one).

3) If Vindicates BIT or BIT VARYING, then LENGTH in IDA is set to 1 (one).

4) If V indicates BINARY LARGE OBJECT, then LENGTH in IDA is set to 1 (one).

5) If V indicates BINARY LARGE OBJECT LOCATOR, then LENGTH in IDA is set to
1 (one).

6) If V indicates DATETIME, then PRECISION in IDA is set to O (zero).

7) If Vindicates INTERVAL, then DATETIME_INTERVAL_PRECISION in IDA is set
to 2.

8) If V indicates NUMERIC or DECIMAL, then SCALE in IDA is set to 0 (zero) and

PRECISION in IDA is set to the implementation-defined default value for the
precision of NUMERIC or DECIMAL data types, respectively.
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6)

7

15.5 <set descriptor statement>

9) If Vindicates FLOAT, then PRECISION in IDA is set to the implementation-defined
default value for the precision of the FLOAT data type.

d) If DIN is DATETIME_INTERVAL_CODE, then

Case:

i) If TYPE in IDA indicates DATETIME, then

Case:

1) If Vindicates DATE, TIME, or TIME WITH TIME ZONE, then PRECISION|in IDA
is set to O (zero) and DATETIME_INTERVAL_CODE in IDA is set-to V.

2) If V indicates TIMESTAMP or TIMESTAMP WITH TIME,ZONE, then PRECISION
in IDA is set to 6 and DATETIME_INTERVAL_CODE i IDA is set to V.

3) Otherwise, an exception condition is raised: dynamic)SQL error — invalid
DATETIME_INTERVAL_CODE.

i) If TYPE in IDA indicates INTERVAL, then

Case:

1) If V indicates DAY TO SECOND, HOUR TO SECOND, MINUTE TO SECOND,
or SECOND, then PRECISION inglDA is set to 6, DATETIME_INTERVAL |
PRECISION in IDA is set to 2 and DATETIME_INTERVAL_CODE in IDA i set
to V.

2) If Vindicates YEAR, MONTH, DAY, HOUR, MINUTE, YEAR TO MONTH, DAY TO
HOUR, DAY TO MINUTE, or HOUR TO MINUTE, then PRECISION in IDA is set
to O (zero), DATETIME_INTERVAL_PRECISION in IDA is set to 2 and DATETIME_
INTERVAL_CODE:\in IDA is set to V.

3) Otherwise, an, exception condition is raised: dynamic SQL error — invalid
DATETIME INTERVAL_CODE.

iji) Otherwise;.an exception condition is raised: dynamic SQL error — invalid DATETIME_
INTERVAL_CODE.

e) Ptherwise, the value of DIN in IDA is set to V by applying the General Rules of Sulpclause
0.2, “Store assignment”, to the field of IDA identified by DIN and V as TARGET and VALUE,
respectively. .

For each <set header information> specified, the value of the field identified by <header item
name> is set to the value V of <simple value specification 1> by applying the General Rules of
Subclause 9.2, "Store assignment”, to the field identified by the <header item name> and V as
TARGET and VALUE, respectively.

If an exception condition is raised in a <set descriptor statement>, then the values of
all elements of the item descriptor area specified in the <set descriptor statement> are
implementation-dependent.

Restrictions on changing TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL _
CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_
SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_
DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_
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SCHEMA, and SCOPE_NAME values resulting from the execution of a <describe statement>
before execution of an <execute statement>, <dynamic open statement>, or <dynamic fetch
statement> are implementation-defined.

Conformance Rules

1) Without Feature B03Z, "Extended dynamic SQL ", a <descriptor name> shall be a <ltergl>.

2) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not conta|n any
<set descriptor statement>.
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15.6 <prepare statement>

Function

Prepare a statement for execution.

Format

<preparle statenment> ::=
PREPARE <SQL st atenment name> FROM <SQL st atenent vari abl e>

<SQL st|atenent variable> ::= <sinple val ue specification>

<preparlabl e statement> ::=

<preparabl e SQL data statenent>

<preparabl e SQ schena statenent>

<preparabl e SQ transacti on statenment>
<preparabl e SQ. control statenent>

<preparabl e SQL session statenent>

<preparabl e i npl enment ati on-defi ned statenment>

<preparlabl e SQL data statement> ::=

<del ete statenent: searched>

<dynami c single row sel ect statenent>

<insert statenent>

<dynami c sel ect statenent>

<updat e statenent: searched>

<preparabl e dynam c del ete st@ enment: positioned>
<prepar abl e dynani ¢ update statenent: positioned>

<preparlabl e SQ. schena statement> ::=
<SQ. schenm st at enent>

<preparlabl e SQ. transactioh. statenent> ::=
<SQ. transactionystat enent >

<preparlabl e SQ. control staterment> ::=
<KSQL contrael\'statenent>

<prepar|labl e SQL session statenment> ::=
<SQE Sessi on statenent >

<dynani|c\s€l ect statenment> ::= <cursor specification>

<preparabl e i npl ementati on-defined statenent> ::=1! See the Syntax Rul es.

Syntax Rules

1) The <simple value specification> of <SQL statement variable> shall not be a <literal>.

2) The declared type of <SQL statement variable> shall be character string.

3) The Format and Syntax Rules for <preparable implementation-defined statement> are

implementation-defined.

Dynamic SQL
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4) A <preparable SQL control statement> shall not contain an <SQL procedure statement> that is
not a <preparable statement>, nor shall it contain a <dynamic single row select statement> or a
<dynamic select statement>.

Access Rules

Genernal Rules

1)

2)

3)

4)

5)

6)

92

None.

Let
the

Twg
or §F2 are positionally corresponding fields of RT1 and RT2, respectively, or SF1 and S

pos
dec

If P|does not conform to the Format, Syntax Rules, and’Access Rules of a <preparable 5
t>, or if P contains a <simple comment> then an.exception condition is raised: syntax error
or access rule violation.

mern

Let|DTGN be the default transform group name and let TFL be the list of {user-defined

nanje — transform group name} pairs used, to-identify the group of transform functions fpr every

use
<se

Let|DPV be a <value expression>.that is either a <dynamic parameter specification> or
nanjic parameter specification>simmediately contained in any number of <left paren> <
pargn> pairs. Initially, the declared type of such a <value expression> is, by definition,

fined. A data type is undefined if it is neither a data type defined in this standard nor & data

typ

Let|MP be the implementation-defined maximum value of <precision> for the NUMERI

typ

VARYING data.type. For each <value expression> DP in P or PS that meets the criteri

DP

a)

P be the contents of the <SQL statement variable>. If P is an <SQL control statem
m let PS be an <SQL procedure statement> contained in P.

iEionaIIy corresponding fields of RT1SF1 and RT2SF2 and ,RT1SF1 and RT2SF2 arg
llared types of corresponding subfields of RT1 and RT2 respectively.

-defined type that is referenced in P. DTGN and TFL are not affected by the execut
t transform group statement> after P;is prepared.

¢ defined by the implementation.

¢. Let ML be the implementation-defined maximum value of <length> for the CHAR

let DT(denote its declared type.

Case.

ent>,

subfields SF1 and SF2 of row types RT1 and RT2 are corresponding subfields if either SF1

2 are
the

tate-

type

on of a

a <dy-
right
unde-

C data
ACTER
la for

1) 1T DF IS Immediately 1oliowed DYy an <interval qualitier= 1Q, then D1 IS INTERV.

AL 1Q.

ii) If DP is the <numeric value expression> simply contained in an <element reference>,

then DT is NUMERIC (MP,0).

i)
or an <octet length expression>, then DT is CHARACTER VARYING(ML) with
implementation-defined character set.

If DP is the <string value expression> simply contained in a <char length expression>

an

iv) If DP is the <string value expression> simply contained in a <bit length expression>,
then DT is BIT VARYING(L) where L is the implementation-defined maximum value of

length for BIT VARYING.
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v) If DP is either the <numeric value expression dividend> X1 or the <numeric value
expression divisor> X2 simply contained in a <modulus expression>, then if DP is X1
(X2), then DT is the declared type of X2 (X1).

vi) If DP is either X1 or X2 in a <position expression> of the form “POSITION <left paren>
X1 IN X2 <right paren>", and if DP is X1 (X2), then

Case:

1) If the declared type of X2 (X1) is CHARACTER or CHARACTER VARYHNG |with
character set CS, then DT is CHARACTER VARYING (ML) with character sgt CS.

2) Otherwise, DT is the declared type of X2 (X1).

If DP is either X2 or X3 in a <string value function> of the form “SUBSTRING Kleft
paren> X1 FROM X2 FOR X3 <right paren>" or “SUBSTRING <left paren> X1 FROM
X2 <right paren>", then DT is NUMERIC (MP, 0).

<
=

viji) If DP is any of X1, X2, X3, or X4 in a <string value«function> of the form “OVERLAY
<left paren> X1 PLACING X2 FROM X3 FOR X4 <right paren>" or “OVERLAY |<left
paren> X1 PLACING X2 FROM X3 <right paren=", then

Case:
1) If DP is X1 (X2), then

Case:

A) If the declared type of X2’(X1) is CHARACTER or CHARACTER VARYING with
character set CS, DL.iS CHARACTER VARYING (ML) with character sef CS.

B) Otherwise, DT, is the declared type of X2 (X1).
2) Otherwise, DT, is*NUMERIC (MP, 0).

ixX) If DP is either~X1 or X2 in a <value expression> of the form “X1 <concatenation|opera-
tor> X2" and DP is X1 (X2), then

Case:

1)_NIf-the declared type of X2 (X1) is CHARACTER or CHARACTER VARYING with
character set CS, then DT is CHARACTER VARYING (ML) with character sgt CS.

2) Otherwise, DT is the declared type of X2 (X1).

x) If DP is either X1 or X2 in a <value expression> of the form “X1 <asterisk> X2" or “X1
<solidus> X2" and DP is X1 (X2), then

Case:
1) If DP is X1, then DT is the declared type of X2.

2) Otherwise,

Case:
A) If the declared type of X1 is an interval type, then DT is NUMERIC (MP, 0).

B) Otherwise, DT is the declared type of X2 (X1).
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xi) If DP is either X1 or X2 in a <value expression> of the form “X1 <plus sign> X2” or “X1
<minus sign> X2", then

Case:

1) If DP is X1 in an expression of the form "X1 <minus sign> X2", then DT is the
declared type of X2

2) Otherwise, if DP is X1 (X2), then

Case:

A) If the declared type of X2 (X1) is date, then DT is INTERVAL-YEAR (PR) TO
MONTH, where PR is the implementation-defined maximum <interval I¢ading
field precision>.

B) If the declared type of X2 (X1) is time or timestamp,*then DT is INTERYVAL
DAY (PR) TO SECOND(FR), where PR and FR-are the implementation-gefined
maximum <interval leading field precision> andmaximum <interval fragtional
seconds precision>, respectively.

C) Otherwise, DT is the declared type of-X2 (X1).

xji) If DP is the <value expression primary> simply contained in a <boolean primary>, then
DT is BOOLEAN.

xiji) If DP is an <array element> simply ‘contained in an <array element list> AEL or DP
represents the value of a subfield;SF of the declared type of an <array element>|simply
contained in an <array element*list> AEL, then let ET be the result of applying the
Syntax Rules of Subclause.9.8, “Data types of results of aggregations”, to the detlared
types of the <array element>s simply contained in AEL.

Case:
1) If DP is an«<array element> of AEL, then DT is ET.
2) Otherwise, DT is the declared type of the subfield of ET that corresponds to SF.

xiv) If DPd4s-the <cast operand> simply contained in a <cast specification> CS or DH rep-
resents the value of a subfield SF of the declared type of the <cast operand> simply
contained in a <cast specification> CS, then let CT be the simply contained <cast| target>
of CS.

Case:

1) Let RT be a data type determined as follows:

Case:
A) If CT immediately contains ARRAY, then RT is undefined.
B) If CT immediately contains <data type>, then RT is that data type.

C) If CT simply contains <domain name> D, then RT is the declared type of the
domain identified by D.

2) Case:

A) If DP is the <cast operand> of CS, DT is RT.
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B) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

xv) If DP is a <value expression> simply contained in a <case abbreviation> CA or DP
represents the value of a subfield, SF, of the declared type of such a <value expression>,
then let RT be the result of applying the Syntax Rules of Subclause 9.3, “Data types

of results of aggregations”, 10 the declared types of the <value expression>s simply
contained in CA.

Case:
1) If DP is a <value expression> simply contained in CA, then DT i RT.
2) Otherwise, DT is the declared type of the subfield of RT that-corresponds to SF.

xVi) If DP is a <result expression> simply contained in a <case specification> CE or|DP
represents the value of a subfield SF of the declared type of such a <result exprgssion>,
then let RT be the result of applying the Syntax Rules-of Subclause 9.3, “Data types
of results of aggregations”, to the declared types of the <result expression>s simply
contained in CE.

Case:
1) If DP is a <result expression> simply.contained in CE, then DT is RT.
2) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

xvji) If DP is a <case operand> or <when operand> simply contained in a <simple casd> CE or
DP represents the value of a subfield, SF, of the declared type of such a <case ogerand>
or <when operand>, then RDis the result of applying the Syntax Rules of Subclgquse 9.3,
to the declared types of the <case operand> and <when operand>s simply contaiped in

CE.

Case:

1) If DP is.a <case operand> or <when operand> simply contained in CE, then|DT is
RT.

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

xviji) KW BP is a <row value expression> or <contextually typed row value expression>|simply
contained in a <table value constructor> or <contextually typed table value constructor>
TG orif DP represents the value of a subfield SE of the declared type of such b <row

value expression> or <contextually typed row value expression>, then

Case:

1) Let RT be a data type determined as follows.

Case:

A) If TVC is simply contained in a <query expression> that is simply contained
in an <insert statement> IS or if TVC is immediately contained in the <insert
column and source> of an <insert statement> IS, then RT is a row type in which
the declared type of the i-th field is the declared type of the i-th column in the
explicit or implicit <insert column list> of IS and the degree of RT is equal to the
number of columns in the explicit or implicit <insert column list> of IS.
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B) Otherwise, RT is the result of applying the Syntax Rules of Subclause 9.3,
“Data types of results of aggregations”, to the declared types of the <row value
expression>s or <contextually typed row value expression>s simply contained in
TVC.

2) Case:

A) If DP is a <row value expression> or <contextually typed row value exprgssion>
simply contained in TVC, then DT is RT.

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

xix) If DP is a <row value expression> simply contained in a <comparison predicatex, <dis-
tinct predicate> or <between predicate> PR or if DP represents’the value of a sybfield,
SF, of the declared type of such a <row value expression>,\thén let RT be the regult of
applying the Syntax Rules of Subclause 9.3, “Data types-.of results of aggregations”, to
the declared types of the <row value expression>s simply contained in PR.

Case:
1) If DP is a <row value expression> simply_contained in PR, then DT is RT.
2) Otherwise, DT is the declared type of\the subfield of RT that corresponds to SF.

xx) If DP is a <row value expression> simply contained in a <quantified comparison| pred-
icate> or <match predicate> PR orDP represents the value of a subfield SF of the
declared type of such a <row value expression>, then let RT be the declared typ¢ of the
<table subquery> simply coptained in PR.

Case:
1) If DP is a <row \alue expression> simply contained in PR, then DT is RT.
2) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

xxi) If DP is a <rew value expression> simply contained in an <in predicate> PR or |f DP
represents the value of a subfield SF of the declared type of such a <row value gxpres-
sion>;then let RT be the result of applying the Syntax Rules of Subclause 9.3, |Data
typesof results of aggregations”, to the declared types of the <row value expresgion>s
simply contained in PR and the declared row type of the <table subquery> (if ahy)
simply contained in PR.

Case:
1) If DP is a <row value expression> simply contained in PR, then DT is RT.
2) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

xxii) If DP is the first <row value constructor element> simply contained in either <row value
expression 1> RV1 or <row value expression 2> RV2 in an <overlaps predicate> PR,
then

Case:

1) If both RV1 and RV2 simply contain a <row value constructor> whose first <row
value constructor element> meets the criteria for DPV, then DT is TIMESTAMP
WITH TIME ZONE.
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2) Otherwise, if DP is simply contained in RV1 (RV2), then DT is the declared type of
the first <row value constructor element> of RV2 (RV1).

If DP is simply contained in a <like predicate> or a <similar predicate> PR, then let X1
represent the <character match value> or the <octet match value>, let X2 represent the
<character pattern>, the <octet pattern> or the <similar pattern>, and let X3 represent

XXiN)

XXV)

XX\i)

the <escCape character> or the <escape octet>.

Case:

1) If all X1, X2 and X3 meet the criteria for DPV, then DT is CHARACTER VARYING
(ML) with an implementation-defined character set.

2) Otherwise, let RT be the result of applying the Syntax Rules-0f Subclause 9.8, “Data
types of results of aggregations”, to the declared types of, X1} X2 and X3.

Case:

A) If RT is CHARACTER or CHARACTER VARYING with character set CS, then
DT is CHARACTER VARYING(ML) with character set CS.

B) Otherwise, DT is RT.

If DP is the <value expression> simply contained in an <update source> of a <get

clause> SC or if DP represents the value“of a subfield SF of the declared type of|such a
<value expression>, then let RT be the declared type of the <update target> or <mutated
set clause> specified in SC.

Case:
1) If DP is the <value expression> simply contained in SC, then DT is RT.
2) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

If DP is the <value ‘specification> immediately contained in a <catalog name chgracter-
istic>, <schemayname characteristic>, <character set name characteristic>, <SQL-path
characteristic>, <transform group characteristic>, <role specification> or <set sepsion

authorization identifier statement>, then DT is CHARACTER VARYING (ML) with an
implemeéentation-defined character set.

H DP is the <interval value expression> immediately contained in a <set local time zone
statement>, then DT is INTERVAL HOUR TO MINUTE.

XXVii)

If DP is an <SQL argument> of a <routine invocation> Rl immediately contained in a
<call statement> or if DP is the value of a subfield SF of the declared type of a <value
expression> immediately contained in such an <SQL argument>, and if DP is the i-

th <SQL argument> of RI or is contained in the i-th <SQL argument> of RI, then let
RT denote the declared type of the i-th SQL parameter of the subject routine of RI
determined by applying the Syntax Rules of Subclause 8.1, “<routine invocation>", to RI.

Case:
1) If DP is the i-th <SQL argument> of RI, then DT is RT.

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

b) If DT is undefined, then an exception condition is raised: syntax error or access rule viola-
tion.
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7

8)

98

Whether a <dynamic parameter specification> is an input argument, an output argument, or
both an input and an output argument is determined as follows.

Case:

a) If P is a <call statement>, then:

i) Let SR be the subject routine of the <routine invocation> Rl immediately contaiL'led in
P. Let n be the number of <SQL argument>s in the <SQL argument list> immediately
contained in RI.

i) Let Ay, 1 (one) <y < n, be the y-th <SQL argument> of the <SQL argument ligt>
immediately contained in RI.

iji) For each <dynamic parameter specification> D contained in some <SQL argument> Ay,
1 (one) < k <n:

1) D is an input <dynamic parameter specification> if-the <SQL parameter mogle> of
the k-th SQL parameter of SR is INPUT or INOUT.

2) D is an output <dynamic parameter specification> if the <SQL parameter mpde> of
the k-th SQL parameter of SR is OUTPUT er INOUT.

b) Ptherwise:

i) If a <dynamic parameter specificatiofi>"is contained in a <target specification>, then it
is an output <dynamic parameter.$pecification>.

i) If a <dynamic parameter specification> is contained in a <value specification>, then it is
an input <dynamic parameter specification>.

If Plor PS is a <preparable dyndmic delete statement: positioned> or a <preparable dympamic
updpte statement: positioned>, then let CN be the <cursor name> contained in P or PS,| respec-
tively.

Cask:
a) |If P or PS centains a <scope option> that specifies GLOBAL, then
Case:

i) , if there exists an extended dynamic cursor EDC with an <extended cursor name¥ having

a global scope and a <cursor name> that is equivalent to CN, then EDC is the qursor
referenced by P or PS.

ii) Otherwise, an exception condition is raised: invalid cursor name.

b) If P or PS contains a <scope option> that specifies LOCAL, or if no <scope option> is speci-
fied, then the potentially referenced cursors of P or PS include every declared dynamic cursor
whose <cursor name> is equivalent to CN and whose scope is the containing module and
every extended dynamic cursor having an <extended cursor name> that has a scope of the
containing module and whose <cursor name> is equivalent to CN.

Case:

i) If the number of potentially referenced cursors is greater than 1 (one), then an exception
condition is raised: ambiguous cursor name.
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ii) If the number of potentially referenced cursors is less than 1 (one), then an exception

condition is raised: invalid cursor name.

ii) Otherwise, CN refers to the single potentially referenced cursor of P.

9) If <extended statement name> is specified for the <SQL statement name>, then let S be <simple

targ

If Vi

condlition is raised: invalid SQL statement identifier.

10) If<
tion

them an exception condition is raised: dynamic SQL error — prepafed-statement not a ¢

spea

11) If tf

impficit

ise
12) Pis

13) Cas

b)

4= HY - Lo\ 2 L ) L . daans. ) ¥ ) L £
et-spectication>ancret-vVoetnecraracter-strmgtnatts-theresurtot
TRIM( BOTH' ' FROMS)

does not conform to the Format and Syntax Rules of an <identifier>, then an“excef

statement name> is specified for the <SQL statement name>, P is net.a <cursor spe
> and <statement name> is associated with a cursor C through as<dynamic declare

ification.

e value of the <SQL statement name> identifies an existing prepared statement, th

DEALL OCATE PREPARE SSN

ecuted, where SSN is the value of the <SQL statement name>.

prepared for execution.

e

If <extended statement name> is-specified for the <SQL statement name>, then the
pf the <extended statement name> is associated with the prepared statement. This

<allocate cursor statement=>-that is to be associated with this prepared statement.
If <statement name>. is-specified for the <SQL statement name>, then:

i) If <statement-aame> is not associated with a cursor and either P is not a <cur
specification> or P is a <cursor specification> that conforms to the Format and S
Rules of ‘@ <dynamic single row select statement>, then an equivalent <stateme

prepared statement.

i) P is a <cursor specification> and <statement name> is associated with a curs

tion

cifica-
CUrsor>,
ursor

en an

value
value

and explicit or implied <scope-option> shall be specified for each <execute statement> or

or
yntax
nt

name> 'shall be specified for each <execute statement> that is to be associated wjith this

br C

through a <dynamic declare cursor>, then an association IS made between C and
association is preserved until the prepared statement is destroyed.

P. The

14) The validity of an <extended statement name> value or a <statement name> that does not
identify a held cursor in an SQL-transaction different from the one in which the statement was
prepared is implementation-dependent.

Conformance Rules

1) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not contain any
<prepare statement>.
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15.7

eallocate prepared statement>

<deallocate prepared statement>

Function

Deallocate SQL-statements that have been prepared with a <prepare statement>.

Form

<deal | g

Synta
1) If<
defi
<stz

Acces

Non

Genenal Rules

1) If th
stat

2) If the value of <SQL statement.name> identifies an existing prepared statement that ig

<cu
stat

3) The
that
stat]
stat]
any

Confo

At

cate prepared statenent> ::=
DEALLOCATE PREPARE <SQL st at enent nane>

X Rules

SQL statement name> is a <statement name>, then the containing <SQL-client mo
nition> shall contain a <prepare statement> whose <statement name> is equivalent
tement name> of the <deallocate prepared statement>.

5 Rules

e.

e <SQL statement name> does notddentify a statement prepared in the scope of thg
ement name>, then an exception condition is raised: invalid SQL statement name.

rsor specification> of an opén cursor, then an exception condition is raised: invalid ¢

1172

prepared statement-identified by the <SQL statement name> is destroyed. Any cu
was allocated with an <allocate cursor statement> that is associated with the prep
ement identified"by the <SQL statement name> is destroyed. If the value of the <S
ement name>“identifies an existing prepared statement that is a <cursor specificatio
prepared statements that reference that cursor are destroyed.

rmance Rules

©ISO/IEC

Hule
to the

b <SQL

the
ursor

rsor
ared
QL

N>, then

1) Wit

hout Feature BO32Z, "Extended dynamic SQL", conforming SQL language shall conta

<deallocate prepared statement>.
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15.8 <describe statement>

Function

Obtain information about the <select list> columns or <dynamic parameter specification>s contained

Hule
to the

in a prgparedstatemerntor aboutthecotomms of the Tesuttsetassociated-withracorsor:
Format
<descrilbe statenment> ::=
<descri be input statenent>
<descri be out put statenent>
<descrilbe input statement> ::=
DESCRI BE | NPUT <SQL st atenent nane> <using descri ptor>
[ <nesting option> ]
<descrilbe output statenment> ::=
PDESCRI BE [ OUTPUT ] <descri bed obj ect> <using ,déscri pt or>
[ <nesting option> ]
<nestirg option> ::=
W TH NESTI NG
W THOUT NESTI NG
<usi ng |descriptor> ::=
USING [ SQL ] DESCRI PTOR <descr jptor nane>
<descrilbed object> ::=
<SQ. statenent nane>
CURSCOR <ext ended cursofiname> STRUCTURE
Syntax Rules
1) If <BQL statement\name> is a <statement name>, then the containing <SQL-client mo
defipition> shalt.contain a <prepare statement> whose <statement name> is equivalent
<stagtement pame> of the <describe statement>.
2) If <pesting.option> is not specified, then WITHOUT NESTING is implicit.
Access-Rules
None.

General Rules

1) If <describe input statement> is executed and the value of the <SQL statement name> does not
identify a statement prepared in the scope of the <SQL statement name>, then an exception
condition is invalid SQL statement name.

2) If <describe output statement> is executed, <SQL statement name> is specified, and the value
of the <SQL statement name> does not identify a statement prepared in the scope of the <SQL

stat

ement name>, then an exception condition is invalid SQL statement name.

Dynamic SQL 101


https://iecnorm.com/api/?name=a099ce72ab34747aed4e88df6b2f2a6b

ISO/IE

C 9075-5:1999 (E) ©ISO/IEC
15.8 <describe statement>

3) If <describe output statement> is executed, <extended cursor name> is specified, and the value
of the <extended cursor name> does not identify a known allocated cursor, then an exception
condition is invalid cursor name.

4) An SQL system descriptor area shall have been allocated and not yet deallocated whose name
is the value of the <descriptor name>'s <simple value specification> and whose scope is that

spe
desd

5) Let
sped

6) Casp:

a)

b)

c)

7) DA
a)

b)

ified when DA was allocated.

P

WITH NESTING is specified, then let NS;, 1 (one) < i £ 'By’be the number of subor
descriptors of the descriptor for the i-th input dynamic parameter; otherwise, let NS
Zero).

ment that is being described is a <dynamic¢séfect statement> or a <dynamic single

s stored in DA. Let T be the table defined by the prepared statement and let D be {
gree of T. If WITH NESTING is specified, then let NS;, 1 (one) < i < D, be the numnj
Subordinate descriptors of the desctiptor for the i-th column of T; otherwise, let NS;
Zero).

Otherwise, a descriptor for the output <dynamic parameter specification>s for the p
Statement is stored in DA Let D be the number of output <dynamic parameter spe
tion>s in the prepared statement. If WITH NESTING is specified, then let NS;, 1 (0
< D, be the number_of subordinate descriptors of the descriptor for the i-th output d
parameter; otherwise, let NS; be 0 (zero).

is set as follows:
et TD_be)the value of D+NS;+NS,+ ... +NSp. COUNT is set to TD.

TOP.LEVEL_COUNT is set to D.

ITied by the <scope option>. OTNerwise, an exception condition 1s raised: mnvahd SsPL
riptor name.
DA be the descriptor area identified by <descriptor name>. Let N be the <occurrenges>

If the statement being executed is a <describe input statement>, then a descriptor fpr the

nput <dynamic parameter specification>s for the prepared statement is stored in DA. Let

D be the number of input <dynamic parameter specification>s’in the prepared statejnj1ent. If
i

nate
i be 0

If the statement being executed is a <describe.olitput statement> and the prepared state-

row

Select statement>, then a descriptor for the <select list> columns for the prepared statement

he de-
ber of
be 0

epared
ifica-

ne) < i
ynamic

d)

102 H

YNAMIC_FUNCTION and DYNAMIC_FUNCTTON_CODE are set to the identifier and
code, respectively, for the prepared statement as shown in Table 9, “SQL-statement codes”.

If the statement being executed is a <describe output statement> and the prepared
ment that is being described is a <dynamic select statement> or a <dynamic single
select statement>:

Case:

state-
row

i) If some subset of the columns of T is the primary key of T, then KEY_TYPE is set to 1

(one).

ost Language Bindings (SQL/Bindings)
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ii) If some subset of the columns of T is the preferred candidate key of T, then KEY_TYPE
is set to 2.

NOTE 12 — Primary keys and preferred candidate keys are defined in Subclause 4.18, "Functional
dependencies”, ISO/IEC 9075-2.

e) If TD is greater than N, then a completion condition is raised: warning — insufficient item
Oescriptor areas.

f) [If TD is O (zero) or TD is greater than N, then no item descriptor areas are set/Othgrwise:

i) The first TD item descriptor areas are set with values from the descripters and, [option-
ally, subordinate descriptors for

Case:

1) If the statement being executed is a <describe input statement>, then the input
<dynamic parameter specification>s.

2) If the statement being executed is a <describe output statement> and the statement
being described is a <dynamic select statement>' or a <dynamic single row sglect
statement>, then the columns of T.

3) Otherwise, the output <dynamic parameter specification>s.

i) The descriptor for the first such column or <dynamic parameter specification> i$ as-
signed to the first item descriptor area.

iji) If the descriptor for the j-th coldmn or <dynamic parameter specification> is ass{gned to
the k-th item descriptor area, then:

1) The descriptor for the-(j+1)-th column or <dynamic parameter specification>
assigned to the (k+NS;,1)-th item descriptor area.

S

2) If WITH NESTING is specified, then the implicitly ordered subordinate descriptors
for the j-thr¢column or <dynamic parameter specification> are assigned to corftiguous
item descriptor areas starting at the (k+1)-th item descriptor area.

8) An BQL itemdescriptor area, if set, consists of values for LEVEL, TYPE, NULLABLE, NAME,
UNNAMED, PARAMETER_ORDINAL_POSITION, PARAMETER_SPECIFIC_CATALOG,
PARAMETER_SPECIFIC_SCHEMA, PARAMETER_SPECIFIC_NAME, and other fieldq de-

a) If the SQL item descriptor area is set to a descriptor that is immediately subordinate to
another whose LEVEL value is K, then LEVEL is set to K+1; otherwise, LEVEL is set to O
(zero).

b) TYPE is set to a code, as shown in Table 4, “Codes used for SQL data types in Dynamic
SQL", indicating the declared type of the column, <dynamic parameter specification>, or
subordinate descriptor.
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¢) Case:

i)

If the value of LEVEL is 0 (zero) and the item descriptor area describes a column, then:

1)

If the column is possibly nullable, then NULLABLE is set to 1 (one); otherwise,
)

1l ol

2)

3)

Ml A = PRI~ W 4 )
NULLADLL 15 oCL U U (£CT1TU).

If the column name is implementation-dependent, then NAME is set to the
implementation-dependent name of the column and UNNAMED is set'to 1 (ohe); oth-
erwise, NAME is set to the <derived column> name for the column and UNNAMED
is set to O (zero).

If the column is a member of the primary key of T and KEY_TYPE was set t¢ 1 (one)
or if the column is a member of the preferred candidate’key of T and KEY_TYPE

was set to 2, then KEY_MEMBER is set to 1 (one); othérwise, KEY_MEMBHR is set
to O (zero).

If the value of LEVEL is O (zero) and the item deseriptor area describes a <dyngamic

parameter specification>, then:

1) NULLABLE is set to 1 (one).
NOTE 13 — This indicates that the <dynamic parameter specification> can have the null
value.
2) UNNAMED is set to 1 (one) and*"NAME is set to an implementation-dependent
value.
3) KEY_MEMBER is set 10 0 (zero).
iji) Otherwise:
1) NULLABLE.is set to 1 (one).
2) Case:
A) M the item descriptor area describes a field of a row, then
Case:
1) If the name of the field is implementation-dependent, then NAME is|set to
the implementation-dependent name of the field and UNNAMED is get to 1
(oneyJ.
I1) Otherwise, NAME is set to the name of the field and UNNAMED is set to 0
(zero).
B) Otherwise, UNNAMED is set to 1 (one) and NAME is set to an implementation-
defined value.
3) KEY_MEMBER is set to O (zero).
d) Case:
i) If TYPE indicates a <character string type>, then LENGTH is set to the length or

maximum length in characters of the character string; OCTET_LENGTH is set to
the maximum possible length in octets of the character string; CHARACTER_SET_
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CATALOG, CHARACTER_SET_SCHEMA and CHARACTER_SET_NAME are set to
the <character set name> of the character string’s character set; and COLLATION_
CATALOG, COLLATION_SCHEMA and COLLATION_NAME are set to the <collation
name> of the character string’s collation. If the subject <language clause> specifies
C, then the lengths specified in LENGTH and OCTET_LENGTH do not include the
implementation-defined null character that terminates a C character string.

vifi)

If TYPE indicates a <bit string type>, then LENGTH is set to the length or ma}imum
length in bits of the bit string and OCTET_LENGTH is set to the maximum pogsible
length in octets of the bit string.

If TYPE indicates a <binary large object string type>, then LENGTH is set to the length
or maximum length in octets of the binary string and OCTET _IKENGTH is set tp the
maximum possible length in octets of the binary string.

If TYPE indicates an <exact numeric type>, then PRECISION and SCALE are s¢t to the
precision and scale of the exact numeric.

If TYPE indicates an <approximate numeric type>;then PRECISION is set to the
precision of the approximate numeric.

If TYPE indicates a <datetime type>, then. LENGTH is set to the length in positions
of the datetime type, DATETIME_INTERVAL_CODE is set to a code as specifiefl in
Table 5, “Codes associated with datetime ‘data types in Dynamic SQL", to indicate the
specific datetime data type and PRECISION is set to the <time precision> or <tjmes-
tamp precision>, if either is applicable.

If TYPE indicates an <interval type>, then LENGTH is set to the length in positions

of the interval type, DATETIME_INTERVAL_CODE is set to a code as specified in
Table 6, “Codes used for-<interval qualifier>s in Dynamic SQL", to indicate the ginterval
qualifier> of the interval data type, DATETIME_INTERVAL_PRECISION is set|to the
<interval leading field precision> and PRECISION is set to the <interval fractignal
seconds precision>, if applicable.

If TYPE indicates a user-defined type, then USER_DEFINED_TYPE_CATALOG|USER_
DEFINED.TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to the|<user-
defined‘type name> of the user-defined type’s name.

ITYPE indicates a <reference type>, then USER_DEFINED_TYPE_CATALOG,|USER _
DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALQG,
SCOPE_SCHEMA, and SCOPE _NAME are set to the <user-defined type name> of

X)

xi)

the referenced type and qualified name of the referenceable base table; LENGTH and
OCTET_LENGTH are set to the implementation-defined length in octets of a <reference

type>.
If TYPE indicates ROW, then DEGREE is set to the degree of the row type.

If TYPE indicates ARRAY, then CARDINALITY is set to the cardinality of the array
type.

e) If LEVEL is O (zero) and the prepared statement is a <call statement>, then:

i)
i)

Let SR be the subject routine for the <routine invocation> of the <call statement>.

Let Dy be the x-th <dynamic parameter specification> simply contained in an SQL
argument Ay of the <call statement>.
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iii) Let Py be the y-th SQL parameter of SR.

NOTE 14 — A P whose <SQL parameter mode> is IN can be a <value expression> that contains
zero, one, or more <dynamic parameter specification>s. Thus:

— Every Dx maps to one and only one Py.

Confo

1) Wit
any

2) Wit
<de

— oeverlal Dy INstarnces Caf 1map to the saime Fy.

— There can be Py instances that have no Dy instances that map to them.

iv) The PARAMETER_MODE value in the descriptor for each Dy is set to the valug from

Table 7, “Codes used for input/output SQL parameter modes in Dynamic SQL", that
indicates the <SQL parameter mode> of Py.

V) The PARAMETER_ORDINAL_POSITION value in the descriptor for each Dy is [set to
the ordinal position of Py.

i) The PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, [and
PARAMETER_SPECIFIC_NAME values in the descriptor for each Dy are set to| the
values that identify the catalog, schema, and specific name of SR.

rmance Rules

nout Feature B032, “Extended dynamic SQL"® “"conforming SQL language shall not cgntain
<describe input statement>.

nout Feature B031, “Basic dynamic SQL", conforming SQL language shall not conta|n any
scribe output statement>.
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15.9 <inputusing clause>

Function

Supply input values for an <SQL dynamic statement>.

Format

<i nput |using clause> ::=
<usi ng argunent s>

<usi ng i nput descriptor>

<usi ng |argunents> ::=

USI NG <using argunent> [ { <comma> <using argunent> }..., {
<usi ng |argunment > :: = <general val ue specification>
<usi ng |i nput descriptor> ::= <using descriptor>

Syntax Rules

1) The|<general value specification> immediately contained in <using argument> shall be

<hopt parameter specification> or an <embedded variable specification>.

Accesk Rules

None.

Genenal Rules

pither a

1) If <psing input descriptor> is specified, then an SQL system descriptor area shall have |been
allogated and not yet deallocated whose name is the value of the <descriptor name>'s <gimple
valye specification>_and whose scope is that specified by the <scope option>. Otherwisg, an

excgption condition’is raised: invalid SQL descriptor name.

2) Whg¢n an <input using clause> is used in a <dynamic open statement> or as the <paranijeter us-
ing clause> in an <execute statement>, the <input using clause> describes the input <dynamic

ameter specification> values for the <dynamic open statement> or the <execute statgment>,

hamic

open statement> or the prepared statement referenced by the <execute statement>, respectively.

3) Let D be the number of input <dynamic parameter specification>s in PS.

4) If <using arguments> is specified and the number of <using argument>s is not D, then an
exception condition is raised: dynamic SQL error — using clause does not match dynamic

parameter specifications.
5) If <using input descriptor> is specified, then:

a) Let N be the value of COUNT.
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b)

c)

d)

6) For

b)

If N is greater than the value of <occurrences> specified when the SQL descriptor ar

raised: dynamic SQL error — invalid descriptor count.

©ISO/IEC

ea iden-

tified by <descriptor name> was allocated or is less than zero, then an exception condition is

If the first N item descriptor areas are not valid as specified in Subclause 15.1, “Description
of SQL descriptor areas”, then an exception condition is raised: dynamic SQL error — using

CTause does not match dynamic parameter speciiications.
In the first N item descriptor areas:

i) If the number of item descriptor areas in which the value of LEVEL js 0)(zero) i
then an exception condition is raised: dynamic SQL error — using clause does ng
dynamic parameter specifications.

i) If the value of INDICATOR is not negative, TYPE does notindicate ROW, and t
descriptor area is not subordinate to an item descriptor area*whose INDICATOR
is negative or whose TYPE field indicates ARRAY or ARRAY LOCATOR, and if t
of DATA is not a valid value of the data type represented by the item descriptor
then an exception condition is raised: dynamic SQIcgrror — using clause does nd
dynamic parameter specifications.

1(one)<i<D:

Let TDT be the effective declared type of the'i-th input <dynamic parameter specifig
defined to be the type represented by thelitem descriptor area and its subordinate de
areas that would be set by a <describe\input statement> to reflect the description of
nput <dynamic parameter specification> of PS.

NOTE 15 — See the General Rules of Subclause 15.8, “<describe statement>".

descriptor area, is defined in_the Syntax Rules of Subclause 15.1, “Description of SQL descr
preas”.

Case:
i) If <using input descriptor> is specified, then:
1) LetIDA be the i-th item descriptor area whose LEVEL value is 0 (zero).

2)-bket SDT be the effective declared type represented by IDA.
NOTE 17 — “Represented by”, as applied to the relationship between a data type 3

not D,
t match

ne item
value
ne value
area,

t match

ation>,
scriptor
the i-th

NOTE 16 — “Represented by”, . as-applied to the relationship between a data type and an item

ptor

ind an

item descriptor area, is defined in the Syntax Rules of Subclause 15.1, “Description

pf SQL

descriptor areas”.

3) Let SV be the associated value of IDA, which is defined to be

Case:
A) If the value of INDICATOR is negative, then SV is the null value.

B) Otherwise,

Case:

1) If TYPE indicates ROW, then SV is a row whose type is SDT and wh

ose field

values are the associated values of the immediately subordinate descriptor

areas of IDA.
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I1) Otherwise, SV is the value of DATA with data type SDT.

ii) If <using arguments> is specified, then let SDT and SV be the declared type and value,
respectively, of the i-th <using argument>.

c) Case:

1)

1)

2)

i) If SDT is a locator type, then:

If SV is not the null value, then let the value of the i-th dynamic parameter|be the

value of SV.
2) Otherwise, let the value of the i-th dynamic parameter be themull value.

i) If SDT and TDT are predefined data types, then

Case:

If the <cast specification>

CAST ( |V AS TDT)

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification®", in

ISO/IEC 9075-2, and there is an implementation-defined conversion from tyge STD
to type TDT, then that implementation-defined conversion is effectively performed,
converting 1V to type TDT, and therresult is the value TV of the i-th input dynamic

parameter.

Otherwise:

A)

B)

If the <cast specification>
CAST ( | V.AS TDT )

does not canferm to the Syntax Rules of Subclause 6.22, "<cast specification>",
in ISO/IEC 9075-2, then an exception condition is raised: dynamic SQL ¢rror —
restricted data type attribute violation.
If\the <cast specification>

CAST ( |V AS TDT )

does not conform to the General Rules of Subclause 6.22, "<cast specification>",
in ISO/IEC 9075-2, then an exception condition is raised in accordance with the
General Rules of Subclause 6 22 "<cast annr‘ifirnfinn>“1 in ISQ/AEC 907542

C)

The <cast specification>
CAST ( |V AS TDT )

is effectively performed and is the value of the i-th input dynamic parameter.

iii) If SDT is a predefined data type and TDT is a user-defined type, then:

1)

2)

Let DT be the data type identified by TDT.

If the current SQL-session has a group name corresponding to the user-defined name
of DT, then let GN be that group name; Otherwise, let GN be the default transform
group name associated with the current SQL-session.
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3) The Syntax Rules of Subclause 10.17, "Determination of a to-sgl function”, in
ISO/IEC 9075-2, are applied with DT and GN as TYPE and GROUP, respectively.

Case:

A) If there is an applicable to-sql function, then let TSF be that to-sql function.
If TSE is an SQI -invoked method then let TSEPT he the declared type of the

second SQL parameter of TSF; otherwise, let TSFPT be the declared typg of the
first SQL parameter of TSF.

Case:

1) If TSFPT is compatible with SDT, then

Case:

1) If TSF is an SQL-invoked method, then TSkis effectively invoked with
the value returned by the function invocation:

DT()

as the first parameter and SV as’the second parameter. The <refurn
value> is the value of the i-th.jnput dynamic parameter.

2) Otherwise, TSF is effectively invoked with SV as the first parameter.
The <return value> is the-value of the i-th input dynamic paramégter.

I1) Otherwise, an exception condition is raised: dynamic SQL error — rgstricted
data type attribute viglation.

B) Otherwise, an exception condition is raised: dynamic SQL error — data|type
transform function violation.

Confgrmance Rules

1) Without Feature B0325“Extended dynamic SQL”, a <descriptor name> shall be a <litergl>.

2) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not conta|n any
<us|ng input clause>.
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15.10 <output using clause>

Function

Supply output variables for an <SQL dynamic statement>.

Form

<out put

<into

<into

<into

Syntax Rules

None.

Acces

Genenal Rules

1)

2)

3)

4)

None.

If <
and

con

Whé¢n an <eutput using clause> is used in a <dynamic fetch statement> or as the <resu
clayse>'‘of’an <execute statement>, let PS be the prepared <dynamic select statement>
enced\by the <dynamic fetch statement> or the prepared <dynamic single row select sta

grgunents> ::=

grgunent> ::= <target specification>

descriptor> ::=

At

using cl ause> ::=
<into argunents>
<into descriptor>

NTO <into argunent> [ { <comma> <into argument> }... ]

NTO [ SQL ] DESCRI PTOR <descri ptor nane>

5 Rules

nto descriptor> is-specified, then an SQL system descriptor area shall have been all

ition is raised: invalid SQL descriptor name.

ocated

not yet deallocated whose name is the value of the <descriptor name>'s <simple value
spegification> and.whose scope is that specified by the <scope option>. Otherwise, an ex

ception

t using
refer-

fement>

referenced by the <execute statement>, respectively.

Cas

a)

b)

e

If PS is a <prepared dynamic select statement> or a <dynamic single row select statement>,

then the <output using clause> describes the <target specification>s for the <dynam

ic fetch

statement> or the <execute statement>. Let D be the degree of the table specified by PS.

Otherwise, the <output using clause> describes the <target specification>s for the output
<dynamic parameter specification>s contained in PS. Let D be the number of such output

<dynamic parameter specification>s.

If <into arguments> is specified and the number of <into argument>s is not D, then an exception
condition is raised: dynamic SQL error — using clause does not match target specifications.
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5) If <into descriptor> is specified, then:

a)

b)

c)

d)

6) For

b)

c)

Let N be the value of COUNT.

If N is greater than the value of <occurrences> specified when the SQL descriptor area
identified by <descriptor name> was allocated or less than zero, then an exception condition

H H al 1 I YN | H Lol ol H—y =
<o aidtlU. uyrialnt oYL TITUTN — Tivarnu ucoli Tyl LUUTTL.

If the first N item descriptor areas are not valid as specified in Subclause 15.1¢Desgription
pf SQL descriptor areas”, then an exception condition is raised: dynamic SQL error {— using
clause does not match target specifications.

In the first N item descriptor areas, if the number of item descriptor(areas in which the
value of LEVEL is O (zero) is not D, then an exception condition js raised: dynamic|SQL
Error — using clause does not match target specifications.

1(one) <i<D:

et SDT be the effective declared type of the i-th <select list> column or output <dyjlnamic
parameter specification>, defined to be the type represented by the item descriptor gdrea and
ts subordinate descriptor areas that would be setdoy

Case:

i) If PS is a <prepared dynamic select statement> or a <dynamic single row select|state-
ment>, then a <describe output statément> to reflect the description of the i-th gselect
list> column; let SV be the value.of that <select list> column, with data type SDT.

i) Otherwise, a <describe output-statement> to reflect the description of the i-th oyitput
<dynamic parameter specification>; let SV be the value of that <dynamic paranjeter
specification>, with data'type SDT.

NOTE 18 — “Represented hy”, as applied to the relationship between a data type and an item
descriptor area, is defined in the Syntax Rules of Subclause 15.1, “Description of SQL descrptor

Areas”.
Case:

i) If <into’descriptor> is specified, then let TDT be the declared type of the i-th <tprget
specification> as represented by the i-th item descriptor area IDA whose LEVEL value

is O (zero).

NOTE 19 —

“Represented by”, as applied to the relationship between a data type and §

ii) If <into arguments> is specified, then let TDT be the data type of the i-th <into argu-
ment>.

If the <output using clause> is used in a <dynamic fetch statement>, then let LTDT be the
data type on the most recently executed <dynamic fetch statement>, if any, for the cursor
CR. It is implementation-defined whether or not an exception condition is raised: dynamic
SQL error — restricted data type attribute violation if any of the following are true:

i) LTDT and TDT both identify a binary large object type and only one of LTDT and TDT
is a binary large object locator.
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ii) LTDT and TDT both identify a character large object type and only one of LTDT and
TDT is a character large object locator.

iii) LTDT and TDT both identify an array type and only one of LTDT and TDT is an array
locator.

iV—EFBTand—TFBDTbothridentifyauser-defined-type—and-onty-oneof FBF=and—FDBT is a

user-defined type locator.
d) [Case:
i) If TDT is a locator type, then:

1) If SV is not the null value, then a locator L that uniquely identifies SV is geperated
and is the value TV of the i-th <target specification>.

2) Otherwise, the value TV of the i-th <target specification> is the null value.

i) If STD and TDT are predefined data types, then

Case:

1) If the <cast specification>
CAST ( SV AS TDT )

does not conform to the Syntax,Rules of Subclause 6.22, "<cast specificationp",

in ISO/IEC 9075-2, and there.is an implementation-defined conversion of type

STD to type TDT, then that/implementation-defined conversion is effectively per-
formed, converting SV to type TDT, and the result is the value TV of the i-th| <target
specification>.

2) Otherwise:
A) If the <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification>",
in ISO/IEC 9075-2, then an exception condition is raised: dynamic SQL ¢rror —
restricted data type attribute violation.

B) If the <cast specification>

CAST(—SVASTDT)

does not conform to the General Rules of Subclause 6.22, "<cast specification>",
in ISO/IEC 9075-2, then an exception condition is raised in accordance with the
General Rules of Subclause 6.22, "<cast specification>", in ISO/IEC 9075-2.

C) The <cast specification>
CAST ( SV AS TDT)

is effectively performed, and is the value TV of the i-th <target specification>.
iii) If SDT is a user-defined type and TDT is a predefined data type, then:
1) Let DT be the data type identified by SDT.
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2)

3)

If the current SQL-session has a group name corresponding to the user-defined type
name of DT, then let GN be that group name; otherwise, let GN be the default
transform group name associated with the current SQL-session.

Apply the Syntax Rules of Subclause 10.15, "Determination of a from-sqgl function”,
in ISO/IEC 9075-2, with DT and GN as TYPE and GROUP, respectively.

e) [Case:

1)

Case:

Case:

A) If there is an applicable from-sql function, then let FSF be that fram-sql function
and let FSFRT be the <returns data type> of FSF.

Case:

1) If FSFRT is compatible with TDT, then the from-sql function FSF is|effec-
tively invoked with SV as its input parameter and the <return valuep is the
value TV of the i-th <target specification>.

I1) Otherwise, an exception condition is raised:-dynamic SQL error — rgstricted
data type attribute violation.

B) Otherwise, an exception condition is raised: dynamic SQL error — data|type
transform function violation.

i) If <into descriptor> is specified, then-IDA is set to reflect the value of TV as follgws:

If TYPE indicates ROW,-then

Case:

A) If TV is thé.null value, then the value of INDICATOR in IDA and in all $ubordi-
nate deScriptor areas of IDA that are not subordinate to an item descriptor area
whose-TYPE indicates ARRAY or ARRAY LOCATOR is set to —1.

B) ~QOtherwise, the i-th subordinate descriptor area of IDA is set to reflect thg value
of the i-th field of TV by applying this subrule (beginning with the outermost
'Case’) to the i-th subordinate descriptor area of IDA as IDA, the value df the
i-th field of TV as TV, the value of the i-th field of SV as SV, and the data type
of the i-th field of SV as SDT.

2)

Otherwise,

Case:
A) If TV is the null value, then the value of INDICATOR is set to —1.
B) If TV is not the null value, then:

1) The value of INDICATOR is set to 0 (zero).

I1) Case:

1) If TYPE indicates a locator type, then a locator L that uniquely identifies
TV is generated and the value of DATA is set to an implementation-
dependent four-octet value that represents L.
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2) Otherwise, the value of DATA is set to TV.
1) Case:

1) If TYPE indicates CHARACTER VARYING, BIT VARYING, or Bl
LARGE OBJECT, then RETURNED_LENGTH is set to the lengt

ErLID A O

NARY
hin

i)

Confgrmance Rules
1) Without Feature B032, “Extended dynamic.SQL", a <descriptor name> shall be a <literd

2) Without Feature B031, “Basic dynamic(@&SQL", conforming SQL language shall not conta
<output using clause>.

NOTE 20 — All other values of the SQL descriptor area’are unchanged.

1 +. loide Y e 1 £ T\ L DU
Lhiardacviti o, UTLS, U ULLTLS, TToPTLLIVETY, Ul TV, AdllU N TUNINLCLD U

LENGTH is set to the length in octets of TV.

CTET_

2) If SDT is CHARACTER VARYING, BIT VARYING, or BINARY UARGE
OBJECT, then RETURNED_LENGTH is set to the length in chafacters,

bits, or octets, respectively, of SV, and RETURNED/OCTET_LEN
set to the length in octets of SV.

GTH is

3) If TYPE indicates ARRAY or ARRAY LOCATOR, then RETURNED_

CARDINALITY is set to the cardinality of TV

If <into arguments> is specified, then the Rules in Subclause 9.1, “Retrieval asg

ment”, are applied to TV and the i-th <into argument> as VALUE and TARGET,

respectively.

ign-

>,

n any
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15.11 <execute statement>

Function

Associate input SQL parameters and output targets with a prepared statement and execute the
statemarrt:

Format

<execut|le statement> ::=

EXECUTE <SQ. st atenment nane>
[ <result using clause> ]
[ <parameter using clause> ]

<resul t| using clause> ::= <output using clause>

<par andgt er using clause> ::= <input using clause>

Syntax Rules
1) If <BQL statement name> is a <statement name=;.then the containing <SQL-client moglule
defipition> shall contain a <prepare statement>"whose <statement name> is equivalent|to the
<stgtement name> of the <execute statement=:

Accespk Rules

None.

Genernal Rules

1) Wh¢n the <execute statement> is executed, if the <SQL statement name> does not idertify a

statement P previously prepared in the scope of the <SQL statement name>, then an eXception

condlition is raised:“invalid SQL statement name.

2) Let|PS be the'statement previously prepared using <SQL statement name>.

3) If PB isa <dynamic select statement> that does not conform to the Format and Syntax Rules of

a <dglynamic single row select statement>, then an exception condition is raised: dynamilc SQL

errol——cursor cpnnifir‘:\finn canhot-be executed

4) If PS contains the <table name> of a created or declared local temporary table and if the <exe-

cute statement> is not in the same <SQL-client module definition> as the <prepare statement>

that prepared the prepared statement, then an exception condition is raised: syntax error or
access rule violation.

5) If PS contains input <dynamic parameter specification>s and a <parameter using clause> is not
specified, then an exception condition is raised: dynamic SQL error — using clause required for

dynamic parameters.

6) If PS is a <dynamic single row select statement> or it contains output <dynamic parameter
specification>s and a <result using clause> is not specified, then an exception condition is
raised: dynamic SQL error — using clause required for result fields.
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7) If a <parameter using clause> is specified, then the General Rules specified in Subclause 15.9,
“<input using clause>", for a <parameter using clause> in an <execute statement> are applied.

8) PS is executed by applying the General Rules of Subclause 11.3, “<SQL procedure statement>",
to PS as if it were immediately contained in an <externally-invoked procedure>. All General
Rules are applied except those associated with input and output parameters.

9) If PA is a <preparable dynamic delete statement: positioned>, then when it is executed

11) Ifa

all

General Rules in Subclause 15.21, “<preparable dynamic delete statement: positioned>"} apply
to the <preparable statement>.

10) If PP is a <preparable dynamic update statement: positioned>, then whenit-is executed, all
General Rules in Subclause 15.22, “<preparable dynamic update statement: positioned>[", apply
to the <preparable statement>.

<result using clause> is specified, then the General Rules spécified in Subclause 15.10,
“<oditput using clause>", for a <result using clause> in an <execute statement> are appljed.

Confo

rmance Rules

1) Without Feature B032, “Extended dynamic SQL", codforming SQL language shall contajin no

<reg

2) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not conta
<exgcute statement>.

ult using clause>.

n any
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15.12 <execute immediate statement>

Function

Dynamically prepare and execute a preparable statement.

Form

©ISO/IEC

<execut

Synta

1)

The

Acces

Non

At

e imedi ate statenent> ::=
EXECUTE | MMEDI ATE <SQL st at ement vari abl e>

X Rules

declared type of <SQL statement variable> shall be character\stfing.

5 Rules

e.

Genenal Rules

1)
2)

3)

Let

If o
accq

a)
b)

Let
follg

whe

P be the contents of the <SQL statement~variable>.

ne or more of the following are true,-then an exception condition is raised: syntax er
ss rule violation.

P is a <dynamic select statement> or a <dynamic single row select statement>.
P contains a <dynamic parameter specification>.

SV be <SQL statement variable>. <execute immediate statement> is equivalent to
wing:

PREPARE . WVEDI ATE_STMI' FROM SV ;
EXECUTE\LMVEDI ATE_STMT ;
DEALEQGCATE PREPARE | MVEDI ATE_STMT ;

ror or

the

re AIMMEDIATE_STMT is an implementation-defined <statement name> that is not

equiva-

lent

1o any other <statement name> In the containing <sQL-client module deTinition>.

NOTE 21 — Exception condition or completion condition information resulting from the PREPARE or
EXECUTE is reflected in the diagnostics area.

Conformance Rules

1) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not contain any
<execute immediate statement>.
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15.13 <dynamic declare cursor>

Function

Declare a cursor to be associated with a <statement name>, which may in turn be associated with a

<cursorspecification=:
Format
<dynani|c decl are cursor> ::=

Syntax Rules

1) The
curs

2) The
<st3

3) If <gursor scrollability is not specified, thén NO SCROLL is implicit.
4) If <gursor holdability is not specified, then WITHOUT HOLD is implicit.

5) If <gursor returnability is not specified, then WITHOUT RETURN is implicit.

Accesk Rules

Non

Genernal Rules

1) All

decl|are eursor>, replacing “<cursor specification>" with “prepared statement”.

DECLARE <cursor nane> [ <cursor sensitivity> ]

[ <cursor scrollability>] CURSOR
[ <cursor holdability> ]
[ <cursor returnability> ]

FOR <st at ement name>

or> or <dynamic declare cursor> in the same <SQL=-client module definition>.

containing <SQL-client module definition>‘shall contain a <prepare statement> wh
tement name> is equivalent to the <statement name> of the <dynamic declare cursq

e.

GeneralRules of Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2, apply to <d

<cursor name> shall not be identical to the <cursor, name> specified in any other <¢leclare

ose
r>.

y/namic

Confo

rmance Rules

1) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not contain any
<dynamic declare cursor>.

2) Without Feature B031, “Basic dynamic SQL”, and Feature T231, “SENSITIVE cursors”, a
<dynamic declare cursor> shall not specify SENSITIVE.

3) Without Feature B031, “Basic dynamic SQL”, and Feature F791, “Insensitive cursors”, a <dy-
namic declare cursor> shall not specify INSENSITIVE.

4) Without Feature B031, “Basic dynamic SQL”, and either Feature F791, “Insensitive cur-
sors”, or Feature T231, “SENSITIVE cursors”, a <dynamic declare cursor> shall not specify
ASENSITIVE.
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5) Without Feature B031, “Basic dynamic SQL”, and Feature T471, “Result sets return value”, a
<dynamic declare cursor> shall not specify <cursor returnability>.

6) Without Feature B031, “Basic dynamic SQL”, and Feature F341, “Scrolled cursors”, and Feature
F831, “Full cursor update”, if an <updatability clause> of FOR UPDATE with or without a
<column name list> is specified, then <cursor scrollability> shall not be specified.

7) Without Feature B031, “Basic dynamic SQL", and Feature F831, “Full cursor update™)if an
<upgdatability clause> of FOR UPDATE with or without a <column name list> is specifigd, then
ORDER BY shall not be specified.

8) Without Feature B031, “Basic dynamic SQL", and Feature F421, “Scrolled.6ursors”, a <dynamic
declare cursor> shall not specify <cursor scrollability>.

9) Without Feature T551, “Optional key words for default syntax”, a gsdynamic declare cursor>
shall not specify WITHOUT HOLD.

10) Without Feature S024, “Enhanced structured types”, a <value expression> that is a <soft key>
shall not be of a structured type.
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<allocate cursor statement>

Function

Define a cursor based on a prepared statement for a <cursor specification> or assign a cursor to the

ordered
Form

<al | oc3

<cur sor

<st at er]

<result

Synta
1) If<

At

te cursor statement> ::=
ALLOCATE <ext ended cursor name> <cursor intent>

intent> ::=
<st at enent cursor>
<result set cursor>

[ent cursor> ::=
[ <cursor sensitivity>] [ SCROLL ] CURSOR
[ WTH HOLD ]
[ WTH RETURN ]
FOR <ext ended st at enent nane>

set cursor> ::=
FOR PROCEDURE <specific routine designator>

X Rules

designator> shall be an SQL-invoked procedure.

Acces

Non

5 Rules

e.

Genenal Rules

1) Let
Let

V be the character string that is the result of

TRIEM( BOTH' ' FROMS)

setof resuttsets Teturmed-frommarm SQt=mvokedprocedure:

result set cursor> is specified, then the SQL-invoked routine identified by <specific 1

S be the<simple value specification> immediately contained in <extended cursor ng

putine

\me>.

If V does not conform to the Format and Syntax Rules of an <identifier>, then an exception
condition is raised: invalid cursor name.

2) If the value of the <extended cursor name> is identical to the value of the <extended cursor
name> of any other cursor allocated in the scope of the <extended cursor name>, then an
exception condition is raised: invalid cursor name.

3) If <statement cursor> is specified, then:

a) When the <allocate cursor statement> is executed, if the value of the <extended statement
name> does not identify a statement previously prepared in the scope of the <extended
statement name>, then an exception condition is raised: invalid SQL statement name.
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b)

©ISO/IEC

If the prepared statement associated with the <extended statement name> is not a <cur-
sor specification>, then an exception condition is raised: dynamic SQL error — prepared
statement not a cursor specification.

¢) All General Rules of Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2, apply to <allo-
cate cursor statement>, replacing “<open statement>" with “<dynamic open statement>" and

d)

4) 1f<

b)

d)

e)
f)
9)
Confag

1) Wit
any

"<CUrsor specitication>" with “prepared statement”.

An association is made between the value of the <extended cursor name> and the'p
Statement in the scope of the <extended cursor name>. The association is preserved
the prepared statement is destroyed, at which time the cursor identified by.<extende
name> is also destroyed.

result set cursor> is specified, then:

When the <allocate cursor statement> is executed, if the <spécific routine designatg
does not identify an SQL-invoked procedure P that has been-previously invoked du
the current SQL-session, an exception condition is raised:invalid SQL-invoked prog
reference.

If P did not return any result sets, then an exception condition is raised: no data —
additional dynamic result sets returned.

et RRS be the ordered set of result sets returned by P.

When the <allocate cursor statement>, is executed, an association is made between
<extended cursor name> and the firstresult set FRS in RRS. The definition of FRS
definition of the <cursor specification> CS in P that created FRS. Let CR be the cu
declared by the <declare cursor>that contains CS.

et T be the table specified\by CS. T is the first result set returned from P.
A table descriptor for T.is effectively created.

Cursor CR is placed in the open state and its position is before the first row of T.

rmance Rules

<allocate cursor statement>.

epared
until
0 cursor

r>
ing
edure

no

the
is the
rsor

hout Feature B032, "Extended dynamic SQL”, conforming SQL language shall not c¢ntain

122 H

ost Language Bindings (SQL/Bindings)


https://iecnorm.com/api/?name=a099ce72ab34747aed4e88df6b2f2a6b

©ISO/IEC

ISO/IEC 9075-5:1999 (E)

15.15 <dynamic open statement>

15.15 <dynamic open statement>

Function

Associate input dynamic parameters with a <cursor specification> and open the cursor.

Form

<dynam

Synta

1)

2)

Acces

1)

Genenal Rules

1)

2)

3)

4)

5)

6)

If <
mog

Let

The
ass(

If <
<dy

condlition is raised: invalid SQL\statement name.

If <
allo
inva

At

c open statenent> ::=
OPEN <dynami ¢ cursor nanme> [ <input using clause> ]

X Rules

dynamic cursor name> DCN is a <cursor name> CN, then the e¢ontaining <SQL-clie

CR be the cursor identified by DCN.

5 Rules

Access Rules for the <query expression> simply contained in the prepared stateme
ciated with the <dynamic cursor name> are applied.

dynamic cursor name> is a <curser ‘name> and the <statement name> of the associ
namic declare cursor> is not associated with a prepared statement, then an excepti

ynamic cursor name> is.an <extended cursor name> whose value does not identify
cated in the scope ofithe <extended cursor name>, then an exception condition is ra
llid cursor name.

If t

parameter specification>s and an <input using clause> is not specified, then an excepti
condlition is(raised: dynamic SQL error — using clause required for dynamic parameters

Thel|cursor specified by <dynamic cursor name> is updatable if and only if the associated
spegification> specified an updatable cursor.

e prepared statement associated with the <dynamic cursor name> contains <dynar

ule definition> shall contain a <dynamic declare cursor> whese <cursor name> is CIN.

nt

—

nt

hted
bN

h cursor
sed:

nic

pn

<cursor

NOTE 22 — “updatable cursor” is defined in Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2.

If an <input using clause> is specified, then the General Rules specified in Subclause 15.9,
“<input using clause>", for <dynamic open statement> are applied.

All General Rules of Subclause 14.2, "<open statement>", in ISO/IEC 9075-2, apply to the

<dy

namic open statement>.

Conformance Rules

1) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not contain any

<dy

namic open statement>.
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15.16 <dynamic fetch statement>

Function

Fetch a row for a cursor declared with a <dynamic declare cursor>.

Form

<dynam

Synta

1)
2)

3)
4)

Acces

Genenal Rules

1)

2)

Confag

1)

©ISO/IEC

If <

If <
modg

Let

If th
<all

Non

Al
curs

The
fetc

At

c fetch statenent> ::=
FETCH [ [ <fetch orientation>] FROM] <dynam ¢ cursor nanme> <out puf using

X Rules
etch orientation> is omitted, then NEXT is implicit.

dynamic cursor name> DCN is a <cursor name> CN, then the containing <SQL-clie

CR be the cursor identified by DCN.

pcate cursor statement> associated with €R shall specify SCROLL.

5 Rules

e.

General Rules of Subelause 14.3, "<fetch statement>", in ISO/IEC 9075-2 are appli€]
or CR, <fetch orientation>, and an empty <fetch target list>.

General Rules of Subclause 15.10, “<output using clause>", are applied to the <dyn
N statement>"and the current row of CR as the retrieved row.

rmance Rules

ule definition> shall contain a <dynamic declare curSor> whose <cursor name> is CIN.

cl ause>

nt

—

e implicit or explicit <fetch orientation> is not NEXT, then the <dynamic declare cuysor> or

d to

amic

Wit

nout Feature B031, “Basic dynamic SQL ", conforming SQI_language shall not conta

n any

<dynamic fetch statement>.
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15.17 <dynamic single row select statement>

Function
Retrieve values from a dynamically-specified row of a table.

Format

<dynani|c single row sel ect statement> ::= <query specification>

Syntax Rules

None.

Accesk Rules

None.

Genenal Rules

1) Let|Q be the result of the <query specification>!

D

2) Cask:

a) |If the cardinality of Q is greater.than 1 (one), then an exception condition is raised:|cardi-
nality violation.

b) [If Q is empty, then a completion condition is raised: no data.
Confgrmance Rules

1) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall contain np <dy-
namic single row. select statement>.
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15.18 <dynamic close statement>

Function

Close a cursor.

Format

<dynani|c cl ose statement> ::=
CLOSE <dynami ¢ cursor nanme>

Syntax Rules

1) If <gynamic cursor name> DCN is a <cursor name> CN, then thg containing <SQL-clignt
module definition> shall contain a <dynamic declare cursor> whese <cursor name> is CIN.

—

2) Let|CR be the cursor identified by DCN.

Accesp Rules

None.

Genenal Rules

1) All General Rules of Subclause 14.4, "<close statement>", in ISO/IEC 9075-2, apply to the
<dyhamic close statement>.

Confgrmance Rules

1) Without Feature B031, ‘Basic dynamic SQL", conforming SQL language shall not conta|n any
<dyhamic close statemegnt>.
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15.19 <dynamic delete statement: positioned>

Function

Delete a row of a table.

Form

<dynam

Synta

1)

If <

At

c delete statement: positioned> ::=
DELETE FROM <t arget tabl e>
WHERE CURRENT OF <dynam ¢ cursor name>

X Rules

dynamic cursor name> DCN is a <cursor name> CN, then-the containing <SQL-clie

nt

module definition> shall contain a <dynamic declare cursor> ‘whose <cursor name> is CI\.

2) Let|T be the table identified by the <table name> contaihed in <target table>.

Accesk Rules

1) All Access Rules of Subclause 14.6, "<delete statement: positioned>", in ISO/IEC 9075-2, apply
to the <dynamic delete statement: positioneds:

General Rules

1) If DCN is a <cursor name> and the)<statement name> of the associated <dynamic declare
curgor> is not associated with aprepared statement, then an exception condition is raiged:
invglid SQL statement name.

2) If DCN is an <extendedcursor name> whose value does not identify a cursor allocated |n the
scope of the <extended cursor name>, then an exception condition is raised: invalid cufsor
nanje.

3) Let|CR be thecursor identified by DCN.

4) If CR is notian updatable cursor, then an exception condition is raised: invalid cursor name.

5) Let|T<be the simply underlying table of CR. T is the subject table of the <dynamic delgte
statement: puo;t;uncd —F—shat-have C/\autly oreteafunrdet :_y;IIU tableHEUF—tet 0N be a
<table name> that identifies LUT.

6) Let TN be the <table name> contained in <target table>. If TN does not identify LUTN, or if
ONLY is specified and the <table reference> in T that references LUT does not specify ONLY, or
if ONLY is not specified and the <table reference> in T that references LUT does specify ONLY,
then an exception condition is raised: target table disagrees with cursor specification.

7) All General Rules of Subclause 14.6, "<delete statement: positioned>", in ISO/IEC 9075-2, apply

to the <dynamic delete statement: positioned>, replacing “<delete statement: positioned>" with
“<dynamic delete statement: positioned>".
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Conformance Rules

1) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not contain any
<dynamic delete statement: positioned>.
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15.20

Funct
Update

ISO/IEC 9075-5:1999 (E)

15.20 <dynamic update statement: positioned>

<dynamic update statement: positioned>

ion

a row of a table.

Format

<dynam

Syntax Rules

1) If<
mod

2) Let
3) The
Acces

1) All
fot

Cc update statement: positioned> ::=
JUPDATE <t arget tabl e>
SET <set clause list>

WHERE CURRENT OF <dynami ¢ cursor nane>

dynamic cursor name> DCN is a <cursor name> CN, thef“the containing <SQL-clig

T be the table identified by the <table name> contained in <target table>.

scope of the <table name> is the entire <dynamic update statement: positioned>.

5 Rules

Access Rules of Subclause 14.9, "<upgdate statement: positioned>", in ISO/IEC 9075-
ne <dynamic update statement: positioned>.

1)

2)

3)

4)

al Rules

ule definition> shall contain a <dynamic declare cursor=whose <cursor name> is CIN.

nt

—

P, apply

5) Let T be the simply underlying table of CR. T is the subject table of the <dynamic update
statement: positioned>. T shall have exactly one leaf underlying table LUT. Let LUTN be a
<table name> that identifies LUT.

6) Let TN be the <table name> contained in <target table>. If TN does not identify LUTN, or if
ONLY is specified and the <table reference> in T that references LUT does not specify ONLY, or
if ONLY is not specified and the <table reference> in T that references LUT does specify ONLY,
then an exception condition is raised: target table disagrees with cursor specification.

7) If any object column is directly or indirectly referenced in the <order by clause> of the <cursor
specification> for CR, then an exception condition is raised: attempt to assign to ordering
column.
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8) If any object column identifies a column that is not identified by a <column name> contained
in the explicit or implicit <column name list> of the explicit or implicit <updatability clause>
of the <cursor specification> for CR, then an exception condition is raised: attempt to assign to
non-updatable column.

9) All General Rules of Subclause 14.9, <update statement: positioned>", in ISO/IEC 9075-2,

app
nanpic cursor name>" and “<update statement positioned>" with “<dynamic updatecstatement:

positioned>",

Confgrmance Rules

1) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not conta|n any
<dyhamic update statement: positioned>.
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15.21 <preparable dynamic delete statement: positioned>

Function
Delete a row of a table through a dynamic cursor.

Format

<prepar|labl e dynam c del ete statement: positioned> ::=
DELETE [ FROM <t arget table> ]
WHERE CURRENT OF [ <scope option> ] <cursor nane>

Syntax Rules

1) If <target table> is not specified, then let TN be the name of the_leaf underlying table UUT of
the [<cursor specification> identified by <cursor name>.

Cask:

i) |If the <table reference> that references LUT speCifies ONLY, then the <target table>
ONLY (| TN)

s implicit.

ii) Otherwise, the <target table>

TN

s implicit.

2) All Byntax Rules of Subclause*14.6, "<delete statement: positioned>", in ISO/IEC 9075-2, apply
to the <preparable dynamic delete statement: positioned>, replacing “<declare cursor>"|with
“<dynamic declare curser> or <allocate cursor statement>" and “<delete statement: positioned>
with “<preparable dynamic delete statement: positioned>".

Accespk Rules

1) All Access Rules of Subclause 14.6, "<delete statement: positioned>", in ISO/IEC 9075-2, apply
to the <preparable dynamic delete statement: positioned>.

GeneraltRules

1) All General Rules of Subclause 14.6, "<delete statement: positioned>", in ISO/IEC 9075-2,
apply to the <preparable dynamic delete statement: positioned>, replacing “<delete statement:
positioned>" with “<preparable dynamic delete statement: positioned>".

Conformance Rules

1) Without Feature B032, “Extended dynamic SQL", conforming SQL language shall contain no
<preparable dynamic delete statement: positioned>.
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<preparable dynamic update statement: positioned>

Function

Update
Form

<pr epar|

Syntax Rules

a row of a table through a dynamic cursor.

©ISO/IEC

At

abl e dynam ¢ update statement: positioned> ::=
UPDATE [ <target table> ]

SET <set clause list>

WHERE CURRENT OF [ <scope option> ] <cursor nane>

1) If <target table> is not specified, then let TN be the name of\the leaf underlying table QUT of
the kcursor specification> identified by <cursor name>.
Casp:
i) |If the <table reference> that references LUT specifies ONLY, then the <target table>
ONLY ( TN)
s implicit.
ii) Otherwise, the <target table>
TN
s implicit.

2) All Byntax Rules of Subclause 14.9, "<update statement: positioned>", in ISO/IEC 9075-2,
apply to the <preparahle dynamic update statement: positioned>, replacing “<declare cur-
sorx” with “<dynamic_declare cursor> or <allocate cursor statement>" and “<update statement:
positioned>" with “<preparable dynamic update statement: positioned>".

Accesp Rules

1) All Access Rules of Subclause 14.9, "<update statement: positioned>", in ISO/IEC 9075-2, apply
to thedgpreparable dynamic update statement: positioned>.

General Rules

1) All General Rules of Subclause 14.9, "<update statement: positioned>", in ISO/IEC 9075-2,
apply to the <preparable dynamic update statement: positioned>, replacing “<update statement:
positioned>" with “<preparable dynamic update statement: positioned>".

Conformance Rules

1) Without Feature B032, “Extended dynamic SQL", conforming SQL language shall contain no
<preparable dynamic update statement: positioned>.
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16 Embedded SQL

16.1

<embedded SQL host program>

Functlion

Specify
Form

<enbedd

<enbedd

<st at ern

<SQ pr

|

ent or

ed SQ host

<enbedded
<enbedded
<enbedded
<enbedded
<enbedded
<enbedded
<enbedded

an <embedded SQL host program>.
At

programe ::=

Ada progranme

C prograne

COBOL prograne
Fortran progranp
MJUVPS pr ogr anp
Pascal prograne
PL/ I progranp

ed SQL statenent> ::=
<KSQL prefix>

<statenent or declaration>
<SQ. term nator> ]

declaration> ::=

<decl are cursor>

<dynami ¢ decl are cursgar>

<tenporary tabl e deClarati on>

<enbedded aut hori zation decl arati on>
<enbedded path_specification>

<enbedded transform group specification>
<enbedded excepti on decl aration>

<handl er

declarati on>

<SQL.- i nv0oked routine>
<SQL pracedure statenent>

efix>N:=

EXEC SQL

<anper sand>SQL.<l eft paren>

<SQ termnator> ::

END- EXEC

<sem col on>
<right paren>

<enbedded aut horization declaration> ::=
DECLARE <enbedded aut hori zation cl ause>

<enbedded aut horization clause> ::=

SCHEMA <schena nane>

AUTHORI ZATI ON <enbedded aut hori zation identifier>
[ FOR STATIC{ ONLY | AND DYNAM C } ]

SCHEMA <schema nane> AUTHORI ZATI ON <enbedded aut hori zation identifier>
[ FOR STATIC{ ONLY | AND DYNAM C } ]

Embedded SQL
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<enbedded authorization identifier> ::=
<nodul e authorization identifier>
<enbedded path specification> ::=
<pat h specification>

<enbedded transform group specification> ::=
<transform group specification>

<enbedded SQL decl are section> ::=
<enbedded SQ. begin decl are>
[ <embedded character set declaration> ]
[ <host variable definition>. .. ]
<enbedded SQ. end decl are>
<enbedded SQ. MUMPS decl ar e>

<enbedded character set declaration> ::=
SQL NAMES ARE <character set specification>

<enbedded SQL begi n declare> ::=
<SQL prefix> BEG N DECLARE SECTION [ <SQL term nator> ]

<enbedded SQL end declare> ::=
<KSQL prefix> END DECLARE SECTION[ <SQL terninator> ]

<enbedded SQL MUMPS decl are> :: =

<SQL prefix>

BEG N DECLARE SECTI ON
[ <embedded character set declaration> ]
[ <host variable definition>3% ]

END DECLARE SECTI ON

<SQL term nator>

<host Jariable definition> ::=

<Ada vari abl e defi ni-tinon>

<C vari abl e defi ni ti.on>
<COBOL vari abl e «definition>
<Fortran vari able" definition>
<MUMPS vari abl e definition>
<Pascal varhable definition>
<PL/| vari'abl e definition>

<enbedded vari‘abl e nane> ::=
col ofn><host identifier>

<host ildentifier> ::=
<Ada host 1dentifrer>
| <C host identifier>
| <COBOL host identifier>
| <Fortran host identifier>
|
I
|

<MUMPS host identifier>
<Pascal host identifier>
<PL/1 host identifier>
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Syntax Rules

1)

2)

3)

4)

5)

An <embedded SQL host 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.

NOTE 23 — “Compilation unit” is defined in Subclause 4.21, "SQL-client modules", in ISOAEC $075-2.

Casp:

a) |An <embedded SQL statement> or <embedded SQL MUMPS declare>_that is conta|ned
n an <embedded SQL MUMPS program> shall contain an <SQL prefix> that is “<amper-
sand>SQL<left paren>". There shall be no <separator> between the <ampersand> and
‘SQL" nor between “SQL" and the <left paren>.

b) |An <embedded SQL statement>, <embedded SQL begin declare>, or <embedded SQL end
declare> that is not contained in an <embedded SQL MUMPS program> shall contdin an
<SQL prefix> that is “EXEC SQL".

Casp:

a) JAn <embedded SQL statement>, <embedded-SQL begin declare>, or <embedded SQL end
declare> contained in an <embedded SQL (€OBOL program> shall contain an <SQL [termi-
hator> that is END-EXEC.

b) |An <embedded SQL statement>, <embedded SQL begin declare>, or <embedded SQL end
declare> contained in an <embedded SQL Fortran program> shall not contain an <gQL
terminator>.

¢) JAn <embedded SQL statement>, <embedded SQL begin declare>, or <embedded SQL end
declare> contained in an-<embedded SQL Ada program>, <embedded SQL C progrdm>,
<embedded SQL Paseal program>, or <embedded SQL PL/I program> shall contain|{an
<SQL terminator>"that is a <semicolon>.

d) |An <embedded SQL statement> or <embedded SQL MUMPS declare> that is contaihed in
an <embedded SQL MUMPS program> shall contain an <SQL terminator> that is g <right
paren>,

Cask:

a) An <embedded SQL declare section> that is contained in an <embedded SQL MUMPS
program> shall be an <embedded SQL MUMPS declare>.

b) An <embedded SQL declare section> that is not contained in an <embedded SQL MUMPS
program> shall not be an <embedded SQL MUMPS declare>.

NOTE 24 — There is no restriction on the number of <embedded SQL declare section>s that may be
contained in an <embedded SQL host program>.

The <token>s comprising an <SQL prefix>, <embedded SQL begin declare>, or <embedded
SQL end declare> shall be separated by <space> characters and shall be specified on one line.
Otherwise, the rules for the continuation of lines and tokens from one line to the next and
for the placement of host language comments are those of the programming language of the
containing <embedded SQL host program>.
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6)

7)

8)

9)

10)

11)

12)

13)

14)

If an <embedded authorization declaration> appears in an <embedded SQL host program>,
then it shall be contained in the first <embedded SQL statement> of that <embedded SQL host
program>.

An <embedded SQL host program> shall not contain more than one <embedded path specifica-
tion>.

An gembedded SQL host program> shall not contain more than one <embedded transfarm group
spegification>.

Cask:

i) |If <embedded transform group specification> is not specified, then an(<embedded transform
group specification> containing a <multiple group specification> with-a <group specification>
GS for each <host variable declaration> that has an associated user-defined type UDT, but is
nhot a user-defined locator variable is implicit. The <group name> of GS is implemerjtation-

defined and its <user-defined type> is UDT.

ii) [If <embedded transform group specification> contains a,<single group specification> with
A <group name> GN, then an <embedded transform_ group specification> containind a
<multiple group specification> with a <group spgtification> GS for each <host varidble
declaration> that has an associated user-defined<type UDT, but is not a user-defined type
ocator variable is implicit. The <group name>'of GS is GN and its <user-defined tyjpe> is
UDT.

iii) |If <embedded transform group specification> contains a <multiple group specificatior}> MGS,
then an <embedded transform group;Specification> containing a <multiple group spgcifica-

tion> that contains MGS extended*with a <group specification> GS for each <host variable

declaration> that has an associated user-defined type UDT, but is not a user-defined locator
variable and the <user-defined type name> of UDT is not contained in any <group specifica-
tion> contained in MGS-issimplicit. The <group name> of GS is implementation-defined and
ts <user-defined type> is"UDT.

The| implicit or explicity<embedded transform group specification> precedes in the text ¢f the
<embedded SQL hast program> every <host variable declaration>.

An gkembedded’SQL host program> shall contain no more than one <embedded charactér set

declaration>. JIf an <embedded character set declaration> is not specified, then an <emhedded
character'set declaration> that specifies an implementation-defined character set that contains
at lgast every character that is in <SQL language character> is implicit.

A <temporary table declaration> that is contained in an <embedded SQL host program> shall
precede in the text of that <embedded SQL host program> any SQL-statement or <declare
cursor> that references the <table name> of the <temporary table declaration>.

A <declare cursor> that is contained in an <embedded SQL host program> shall precede in the
text of that <embedded SQL host program> any SQL-statement that references the <cursor
name> of the <declare cursor>.

A <dynamic declare cursor> that is contained in an <embedded SQL host program> shall
precede in the text of that <embedded SQL host program> any SQL-statement that references
the <cursor name> of the <dynamic declare cursor>.
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15)

16)

17)

18)

19)

20)

21)

16.1 <embedded SQL host program>

An <embedded exception declaration> that is contained in an <embedded SQL host program>
shall precede in the text of that <embedded SQL host program> any SQL-statement that refer-
ences the <exception name> contained in the <embedded exception declaration>.

An <exception name> contained in an <embedded exception declaration> that is immediately

contained in an <embedded SQL host program> shall not be equivalent to any other <exception
nanje> contained 1N any other <embedded exception declaration> that 1s immediately coptained
in the <embedded SQL host program>.

Any| <host identifier> that is contained in an <embedded SQL statement> in an:<embedgded
SQLU host program> shall be defined in exactly one <host variable definition>_contained in
that <embedded SQL host program>. In programming languages that support <host vafiable
defipition>s in subprograms, two <host variable definition>s with different, non-overlapping
scope in the host language are to be regarded as defining different hast, variables, even |f they
spegify the same variable name. That <host variable definition> shiall appear in the text of the
<embedded SQL host program> prior to any <embedded SQL statement> that referencds the
<hopt identifier>. The <host variable definition> shall be such-that a host language refgrence
to the <host identifier> is valid at every <embedded SQL statement> that contains the ghost
identifier>.

V

A <host variable definition> defines the host languagedata type of the <host identifierp.
For|every such host language data type an equivalent SQL <data type> is specified in
Subglause 16.3, “<embedded SQL Ada program>/Subclause 16.4, “<embedded SQL C pro-
grafn>", Subclause 16.5, “<embedded SQL COBOL program>", Subclause 16.6, “<embedded
SQLU Fortran program>", Subclause 16.7, “<embedded SQL MUMPS program>", Subclayse 16.8,
“<embedded SQL Pascal program>", and:-Subclause 16.9, “<embedded SQL PL/I progranp>".

An gembedded SQL host program>-shall contain a <host variable definition> that specfifies
SQUSTATE.

If ope or more <host variabfe definition>s that specify SQLSTATE appear in an <embedded
SQLU host program>, then-the <host variable definition>s shall be such that a host language
refefence to SQLSTATE-s valid at every <embedded SQL statement>, including <embedded
SQLU statement>s that appear in any subprograms contained in that <embedded SQL Host
program>. The first-such <host variable definition> of SQLSTATE shall appear in the tpxt of
the kembedded, SQL host program> prior to any <embedded SQL statement>.

Given an <embedded SQL host program> H, there is an implied standard-conforming SQL-client
module Myand an implied standard-conforming host program P derived from H. The derjivation
of thetilplied program P and the implied <SQL-client module definition> M of an <emhedded
SQLhustprogram=>—tteffectivety precedes the processing of any host targuage program text
manipulation commands such as inclusion or copying of text.

Given an <embedded SQL host program> H with an implied <SQL-client module definition> M
and an implied program P defined as above:

a) The implied <SQL-client module definition> M of H shall be a standard-conforming <SQL-
client module definition>.

b) If H is an <embedded SQL Ada program>, an <embedded SQL C program>, an <embed-
ded SQL COBOL program>, an <embedded SQL Fortran program>, an <embedded SQL
MUMPS program>, an <embedded SQL Pascal program>, or an <embedded SQL PL/I
program>, then the implied program P shall be a standard-conforming Ada program, a
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standard-conforming C program, a standard-conforming COBOL program, a standa
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rd-

conforming Fortran program, a standard-conforming MUMPS program, a standard-

conforming Pascal program, or standard-conforming PL/I program, respectively.

22) M is derived from H as follows:

a)

b)

c)

d)

e)

9)

dependent or is omitted.

M contains a <module character set specification> that is identical to the explicit or
<embedded character set declaration> with the keyword “SQL” removed.

an <embedded SQL PL/I program>.

Case:

clause> that specifies EAC.

authorization clause> that specifies “"SCHEMA SN".
Case:

i) If H contains an <embedded path specification> EPS, then M contains the <mod
specification> EPS.

i) Otherwise, M contains am implementation-defined <module path specification>.

M contains a <module transform group specification> that is identical to the explici
mplicit <embedded transform group specification>.

For every<sdeclare cursor> EC contained in H, M contains one <declare cursor> PC

i)/, The <procedure name> of PS is implementation-dependent. PS contains a <hos

rameter declaration> PD for each distinct <embedded variable name> EVN con

. e , | et  aitharimnt -

implicit

M contains a <language clause> that specifies either ADA, C, COBOL{ FORTRAN, MIUMPS,

PASCAL, or PLI, where H is respectively an <embedded SQL Ada-pregram>, an <embedded
SQL C program>, an <embedded SQL COBOL program>, an <eémbedded SQL Fortfan
program>, an <embedded SQL MUMPS program>, an <embedded SQL Pascal progrem>, or

i) If H contains an <embedded authorization de¢laration> EAD, then let EAC be the
<embedded authorization clause>contained inl EAD; M contains a <module authdrization

i) Otherwise, let SN be an implementation-defined <schema name>; M contains a ¥module

Lile path

It or

and one

<externally-invoked procedure> PS that contains an <open statement> that referenges PC.

[ pa-
ined

in PC with an implementation-dependent <host parameter name> PN and the <host

parameter data type> PT, determined as follows:

Case:

1) If EVN identifies a binary large object locator variable, then PT is BLOB AS

LOCATOR.

2) If EVN identifies a character large object locator variable, then PT is CLOB AS

LOCATOR.

3) If EVN identifies an array locator variable, then PT is AAT AS LOCATOR, where

AAT is the associated array type of V.
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4) If EVN identifies a user-defined type locator variable, then PT is UDT AS
LOCATOR, where UDT is the associated user-defined type of V.

5) Otherwise, PT is the SQL data type that corresponds to the host language d
type of EVN as specified in Subclause 13.6, "Data type correspondences”, in |
9075-2.

<host parameter declaration>s in PS is implementation-dependent. PC is acopy
in which each EVN has been replaced as follows:

Case:

variable that has an associated user-defined type UT, then:

A) Let GN be the <group name> corresponding to the,<user-defined type ng

tion>.

in ISO/IEC 9075-2, with DT and GN{@s"TYPE and GROUP, respectively.
shall be an applicable to-sqgl function TSF.

C) Let the declared type of the single SQL parameter of TSF be TPT. PT af
shall be mutually assignablé.

D) EVN is replaced by:
TSFN( CAST( PN ASTPT) )

2) Otherwise, EVN is-replaced by:
PN

For every <dynamic'declare cursor> EC in H, M contains one <dynamic declare curs
that is a copy of EC.

M containS‘one <temporary table declaration> for each <temporary table declaratio
containgd in H. Each <temporary table declaration> of M is a copy of the correspon
<temporary table declaration> of H.

Micontains one <embedded exception declaration> for each <embedded exception de

ata
SO/IEC

i) PS contains a <host parameter declaration> that specifies SQLSTATE . The-order of

of EC

1) If EVN does not identify user-defined type locator variable, but EVN identifigs a host

me> of

UT contained in <group specification> containéd)in <embedded group spegcifica-

B) Apply the Syntax Rules of Subclause 10:17, "Determination of a to-sqgl fupction”,

There

d TPT

or> PC

N>
ding

cla-

ration> contained in H. Each <embedded exception declaration> of M is a copy of the

corresponding <embedded exception declaration> of H.

M contains an <externally-invoked procedure> for each <SQL procedure statement>

con-

tained in H. The <externally-invoked procedure> PS of M corresponding with an <SQL

procedure statement> ES of H is defined as follows.

Case:
i) If ES is not an <open statement>, then:

1) The <procedure name> of PS is implementation-dependent.
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2) Let n be the number of distinct <embedded variable name>s contained in ES. Let
HVN;j, 1 (one) < i < n, be the i-th such <embedded variable name> and let HV; be

3)

the host variable identified by HVN;.

For each HVN;, 1 (one) < i < n, PS contains a <host parameter declaration> PD;

defining a host parameter P; such that:

4)

5)

6)

A) The <host parameter name> PN; of PD; is implementation-dependent.
B) The <host parameter data type> PT; of PD; is determined as follows:

1) If HV; is a binary large object locator variable, then PJ;Vis BLOB A
LOCATOR.

I1) If HV; is a character large object locator variable,\then PT; is CLOB
LOCATOR.

I11) If HV; is an array locator variable, then RFpis AAT AS LOCATOR, v
AAT is the associated array type of HV;.

1V) If HV; is user-defined type locator yariable, then PT; is UDT AS LOC
where UDT is the associated uset-defined type of HV;.

V) Otherwise, PT; is the SQL data type that corresponds to the host lan
data type of HV; as specifiéd in Subclause 13.6, "Data type correspon
in ISO/IEC 9075-2.

PS contains a <host parameter declaration> that specifies SQLSTATE.

The order of the <host parameter declaration>s PDj, 1 (one) < i < n, is imple
dependent.

AS

vhere

ATOR,

guage

Hences"”,

mentation-

For each HVN;, T'(one) < i < n, that identifies some HV; that has an associfated

user-defined_type, but is not a user-defined type locator variable, apply the §
Rules of Subclause 9.6, "Host parameter mode determination”, in ISO/IEC 9
with the PD; corresponding to HVN; and ES as <host parameter declaration
<SQL.\procedure statement>, respectively, to determine whether the correspd
PjuisTan input host parameter, an output host parameter, or both an input
parameter and an output host parameter.

A) Among Pj, 1 (one) < i < n, let a be the number of input host parameters,

yntax
D75-2,
> and
nding
ost

b be the

number of outout haost narameters and let ¢ he the niimher of haost nara
AHHRBe oot HReSHPRaae e Ss—ahatet-6hetHeRuHBel—oiRostpala

meters

that are both input host parameters and output host parameters.

B) Among Pj, 1 (one) <i <n, let Plj, 1 (one) < j < a, be the input host parameters,
let POy, 1 (one) < k < b, be the output host parameters, and let P10, 1 (one) < |
< ¢, be the host parameters that are both input host parameters and output host

parameters.

C) Let PNIj, 1 (one) < j < a, be the <host parameter name> of Pl;. Let PN

O, 1

(one) < k < b, be the <host parameter name> of POy. Let PNIO, 1 (one) <1 <

¢, be the <host parameter name> of PIO.

D) Let HVIj, 1 (one) < j < a, be the host variable corresponding to Plj. Let HVO,, 1
(one) < k < b, be the host variable corresponding to POy. Let HVIO|, 1 (one) < |

< ¢, be the host variable corresponding to P10O;.
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Let TSIj, 1 (one) < j < a, be the associated SQL data types of HVIj. Let TSOy, 1
(one) < k < b, be the associated SQL data types of HVO. Let TSIO), 1 (one) < |
< ¢, be the associated SQL data types of HVIO;.

Let TUIj, 1 (one) < j < a, be the associated user-defined types of HVI;. Let
TUOQ, 1 (one) < k < b, be the associated user-defined types of HVO,. Let

G)

H)

J)

K)

TUlO,, 1 (one) < I < C, be the associated user-detined types o HVIO,.

Let GNIj, 1 (one) < j < a, be the <group name>s corresponding tg the <pser-
defined type name> of TUI; contained in the <group specification> contdined

in <embedded group specification>. Let GNOy, 1 (one) < k </b; be the <group
name>s corresponding to the <user-defined type name> of TWO) containgd in the
<group specification> contained in <embedded group specification>. Let GNIO,,
1 (one) < | < ¢, be the <group name>s corresponding tothe <user-definefl type
name> of TUIO, contained in the <group specification> contained in <emnibedded
group specification>.

For every j, 1 (one) < j < a, apply the Syntax~Rules of Subclause 10.17
"Determination of a to-sgl function”, in ISO/JEC 9075-2, with TUI; and GNI;
as TYPE and GROUP, respectively. There shall be an applicable to-sgl fiinction
TSFI; identified by <routine name> ISIN;. Let TTI; be the data type of| the
single SQL parameter of TSFI;. TT}; and TSI; shall be mutually assigngple.

For every I, 1 (one) < | < ¢, apply the Syntax Rules of Subclause 10.17
"Determination of a to-sqgl function”, in ISO/IEC 9075-2, with TUIO; and|GNIO,
as TYPE and Subclause 739, "<group by clause>", respectively. There shall be
an applicable to-sql funetion TSFIO, identified by <routine name> TSION,. Let
TTIO, be the data type of the single SQL parameter of TSFIO,. TTIO; and
TSIO, shall be mutually assignable.

For every k,(1,{one) < k < b, apply the Syntax Rules of Subclause 10.1%
"Determination of a from-sqgl function”, in ISO/IEC 9075-2, with TUO, gnd
GNO,_as\TYPE and GROUP, respectively. There shall be an applicable from-sql
function FSFO, identified by <routine name> FSON. Let TRO, be the [result
data-type of FSFO,. TRO, and TSO, shall be mutually assignable.

For every I, 1 (one) < | < ¢, apply the Syntax Rules of Subclause 10.15
"Determination of a from-sqgl function”, in ISO/IEC 9075-2, with TUIO,
GNIQO; as TYPE and GROUP, respectively. There shall be an applicable

7

L)

function FSFIO, identified by <routine name> FSION,. Let TRIO; be th¢ result
data type of T 1 1 i .

Let SVIj, 1 (one) < j < a, SVOy, 1 (one) < k < b, and SVIO,, 1 (one) < | <

¢, be implementation-dependent <SQL variable name>s, each of which is not
equivalent to any other <SQL variable name> contained in ES, to any <SQL
parameter name> contained in ES, or to any <column name> contained in ES.

Let NES be an <SQL procedure statement> that is a copy of ES in which every
HVN;j, 1 (one) < i < n, is replaced as follows.

Case:

A)

If HV; has an associated user-defined type but is not a user-defined type locator
variable, then
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Case:

I) If Pj is an input host parameter, then let Plj, 1 (one) < j < a, be the input
host parameter that corresponds to Pj; HVN; is replaced by SVI;.

I1) If P; is an output host parameter, then let POy, 1 (one) < k < b, be the

. ) e 4. ) "~ lo—tar—i. L] - 1 o o O
VULPuUt TTUSU PJaralticiTn tial LCUTTCOPUTNTUS tU T, TTVIN P TS TTUTALTU Uy O k-

I11) Otherwise, let PIO}, 1 (one) < | < ¢, be the intput host parameter-arjd the
output host parameter that corresponds to Pj; HVN;j is replaced-by SVI10,.

B) Otherwise, HVN; is replaced by PN;.

8) The <SQL procedure statement> of PS is:

BEG N ATOM C
DECLARE SVI 1 TUI 1;

DECLARE SVl 5 TUl g
DECLARE SVO, TUO;:

DECLARE SVO, TUOy;
DECLARE SVI Op TU Of

DECLARE SVhO; TUI Oy;
SET SVI1 = TSINy (CAST (PNI1 AS TTI1));

SET SVIg = TSINg (CAST (PNig AS TTlg));
SET SVIO; = TSIONp (CAST (PNIOp AS TTIOf));

SET SVIQ: = TSION: (CAST (PNIQ: AS TTIQ));
NES;
SET PNOp = CAST ( FSON; (SVOp) AS T1507)

SET PNQ, = CAST ( FSONp (SVOp) AS TSOp):
SET PNIOp = CAST ( FSION; (SVIO1) AS TSIOyp);

SET PNIQ; = CAST ( FSIONg (SVI Q) AS TSI Qp):
END;

9) Whether one <externally-invoked procedure> of M can correspond to more than one
<SQL procedure statement> of H is implementation-dependent.
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ii) If ES is an <open statement>, then:
1) Let EC be the <declare cursor> in H referenced by ES.

2) PS is the <externally-invoked procedure> in M that contains an <open statement>
that references the <declare cursor> in M corresponding to EC.

23) P is|derived from H as follows:

a) [Each <embedded SQL begin declare>, <embedded SQL end declare>, and <embedded char-
acter set declaration> has been deleted. If the embedded host language is MIUMPS,| then
pach <embedded SQL MUMPS declare> has been deleted.

b) [Each <host variable definition> in an <embedded SQL declare section> has been repjaced by
p valid data definition in the target host language according to the_Syntax Rules specified in
an <embedded SQL Ada program>, <embedded SQL C prograim>;'<embedded SQL ¢COBOL
program>, <embedded SQL Fortran program>, <embedded. SQL Pascal program>, or an
<embedded SQL PL/I program> clause.

¢) [Each <embedded SQL statement> that contains a <declare cursor>, a <dynamic deglare
cursor>, an <SQL-invoked routine>, or a <temporary"table declaration> has been ddleted,
pand every <embedded SQL statement> that contains an <embedded exception declafation>
has been replaced with statements of the host\language that will have the effect spetified by
the General Rules of Subclause 16.2, “<embedded exception declaration>".

d) [Each <embedded SQL statement> that contains an <SQL procedure statement> haq been
replaced by host language statements‘that perform the following actions:

i) A host language procedure, o subroutine call of the <externally-invoked procedure> of
the implied <SQL-client.module definition> M of H that corresponds with the <gQL
procedure statement>.

If the <SQL procedure statement> is not an <open statement>, then the argumgnts

of the call includé each distinct <host identifier> contained in the <SQL procediire
statement>_together with the SQLSTATE <host identifier>. If the <SQL procedure
statement>\is an <open statement>, then the arguments of the call include each|distinct
<host identifier> contained in the corresponding <declare cursor> of H together Wwith the
SQLSTATE <host identifier>.

The order of the arguments in the call corresponds with the order of the corresppnding
<host parameter declaration>s in the corresponding <externally-invoked proced

NO n_<amhannan O a) ~Talllaldala m “SO A ki ble—ma

abbreviated to “SQLSTA". See the Syntax Rules of Subclause 16.6, “<embedded SQL Fortran
program>".

ii) Exception actions, as specified in Subclause 16.2, “<embedded exception declaration>".

e) Each <statement or declaration> that contains an <embedded authorization declaration> is
deleted.
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1) For every host variable whose <embedded variable name> is contained in <statement or decla-
ration> and has an associated user-defined type, the current privileges shall include EXECUTE
privilege on all from-sql functions (if any) and all to-sgl functions (if any) referenced in the
corresponding SQL-client module.

Genellal Rules

1) The
inte

of H.

2) If th
mer
an 9
<dy|
mer
inva

Confo

1) Wit
any

2) Wit
<enmn

3) Wit
the

4) Wit
spe

5) Wit
not

interpretation of an <embedded SQL host program> H is defined to be equivalent t
rpretation of the implied program P of H and the implied <SQL-client modute defini

o the
fion> M

e cursor mode of the current SQL-transaction is cascade off, and the <embedded S

t>, or a <dynamic update statement: positioned>, thentan exception condition is r
1lid SQL statement.

rmance Rules

<embedded authorization declaration>.

nout Feature F451, “Character set definition”, or Feature F461, “Named character sq
bedded SQL declare section> shall\nét contain an <embedded character set declarat

nout Feature F361, “Subprogrant support”, no two <host variable definition>s shall s
same variable name.

ification> shall not.be specified.

nout Feature S24i, “Transform functions”, <embedded transform group specification
be specified.

L state-

t> is other than a <close statement>, a <delete statement: positioned>, a <fetch statement>,
ropen statement>, an <update statement: positioned>, a <dynamic close statementx, a
hamic delete statement: positioned>, a <dynamic fetch statement>, a <dynamic opei state-

sed:

nout Feature BO51, “Enhanced execution rights”, conforming SQL language shall nof] contain

ts”, an
on>.

pecify

nout Feature S071, “SQL~paths in function and type name resolution”, <embedded path

> shall
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16.2 <embedded exception declaration>

Function

Specify the action to be taken when an SQL-statement causes a specific class of condition to be
raised.

Format

<enbedded exception declaration> ::=
MHENEVER <condi tion> <condition action>

<conditlion> ::=
<SQL condition>

<SQ. cqgndition> ::=

<maj or category>

SQLSTATE ( <SQLSTATE cl ass value> [ , <SQSTATE subcl ass value> ] )
CONSTRAI NT <constrai nt nanme>

<mgj or |category> ::=
SQLEXCEPTI ON
SQLWARNI NG
NOT FOUND

<SQLSTATE cl ass val ue> ::=
KSQLSTATE char ><SQLSTATE char > l}\\"See t he Synt ax Rul es.

<SQ.STATE subcl ass value> ::=
KSQLSTATE char ><SQLSTATE_ char ><SQLSTATE char>!! See t he Synt ax Rul es.

<SQLSTATE char> ::= <sinpl estatin upper case letter> | <digit>

<condi tlion action> ::=
CONTI NUE | <go to>

<go tox ::=
( GOTO | B&O.TO} <goto target>

<got o ftjargeten" =
<host | abel identifier>
<unsi gned i nt eger>

haost PlL/1 | ahol variahl o>
<host | abel identifier> ::=1! Seethe Syntax Rul es.
<host PL/I |abel variable> ::=1! Seethe Syntax Rul es.

Syntax Rules

1) SQLWARNING, NOT FOUND, and SQLEXCEPTION correspond to SQLSTATE class values
corresponding to categories W, N, and X in Table 10, “SQLSTATE class and subclass values”,
respectively.
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2) An <embedded exception declaration> contained in an <embedded SQL host program> applies
to an <SQL procedure statement> contained in that <embedded SQL host program> if and only
if the <SQL procedure statement> appears after the <embedded exception declaration> that has
condition C in the text sequence of the <embedded SQL host program> and no other <embedded
exception declaration> E that satisfies one of the following conditions appears between the
<embedded exception declaration> and the <SQL procedure statement> in the text sequence of

the
Let

Cas
a)
b)
c)

d)

3) Int
<sef

4) The
toc
sub

5 Ifa
<ho
lang
or <
exce

NO]

<embedded SQL host program>.

D be the <condition> contained in E.

-

D is the same as C.
D is a <major category> and belongs to the same class to which G belongs.

D contains an <SQLSTATE class value>, but does not contain\an <SQLSTATE subg
value>, and E contains the same <SQLSTATE class value> that C contains.

And C contains CONSTRAINT.

he values of <SQLSTATE class value> and <SQLSTATE subclass value>, there shal
parator> between the <SQLSTATE char>s.

values of <SQLSTATE class value> and(<SQLSTATE subclass value> shall corresp
ass values and subclass values, respegtively, specified in Table 10, “SQLSTATE clas
lass values”.

5t PL/I label variable>, or <unsigned integer> of the <go to> shall be such that a h

unsigned integer> is vahlid at every <SQL procedure statement> to which the <embg
ption declaration> dpplies.

[E 26 —

If an <embedded exception declaration> is contained in an <embedded SQL Ada program>

containing“<embedded SQL Ada program>.
If an<<embedded exception declaration> is contained in an <embedded SQL C program>, t
<goto target> of a <go to> should specify a <host label identifier> that is a label in the cont

<embedded SQL C program>.

the <goto target> of a <go to> should specify a <host label identifier> that is a label_name ln the

lass

D contains the <SQLSTATE class value> that corresponds to integrity constraint vidlation

be no

pnd
5 and

N <embedded exception declaration> specifies a <go to>, then the <host label identifier>,

DSt

uage GO TO statement_ specifying that <host label identifier>, <host PL/I label varipble>,

dded

then

en the
hining

146 H

Harm<embeddedexceptionm dectaration=—s tomtaimed T arm <embedded- SOt COBOLprogra

n>, then

the <goto target> of a <go to> should specify a <host label identifier> that is a section-name or an

unqualified paragraph-name in the containing <embedded SQL COBOL program>.

If an <embedded exception declaration> is contained in an <embedded SQL Fortran program>, then

the <goto target> of a <go to> should be an <unsigned integer> that is the statement label
executable statement that appears in the same program unit as the <go to>.

of an

If an <embedded exception declaration> is contained in an <embedded SQL MUMPS program>,
then the <goto target> of a <go to> should be a gotoargument that is the statement label of an

executable statement that appears in the same <embedded SQL MUMPS program>.

If an <embedded exception declaration> is contained in an <embedded SQL Pascal program>, then

the <goto target> of a <go to> should be an <unsigned integer> that is a label.

If an <embedded exception declaration> is contained in an <embedded SQL PL/I program>, then

the <goto target> of a <go to> should specify either a <host label identifier> or a <host PL/I
variable>.
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Case:

— If <host label identifier> is specified, then the <host label identifier> should be a label constant
in the containing <embedded SQL PL/I program>.

— If <host PL/I label variable> is specified, then the <host PL/I label variable> should be a PL/I

label variable declared in-the Pnnfnining <ombedded QQI PL/ program=

Accesk Rules

None.

Genenal Rules

1) Immediately after the execution of an <SQL procedure statement>STMT in an <embedged SQL
host program> that returns an SQLSTATE value other than successful completion:

a) [Let E be the set of <embedded exception declaration>s that are contained in the <embed-
ded SQL host program> containing STMT, that applies’to STMT, and that specifieg an
<condition action> that is <go to>.

b) [Let CV and SCV be respectively the values of theclass and subclass of the SQLSTATE value
that indicates the result of the <SQL procedure statement>.

c) [If the execution of the <SQL procedurexstatement> caused the violation of one or more
constraints or assertions, then:

i) Let ECN be the set of <embedded exception declaration>s in E that specify CON$TRAINT
and the <constraint name>.of a constraint that was violated by execution of STNIT.

i) If ECN contains more\tfran one <embedded exception declaration>, then an implgmentation-
dependent <embedded exception declaration> is chosen from ECN; otherwise, thg single
<embedded exception declaration> in ECN is chosen.

iji) A GO TO statement of the host language is performed, specifying the <host labgl iden-
tifier>, <hest PL/I label variable>, or <unsigned integer> of the <go to> specified in the
<embedded exception declaration> chosen from ECN.

d) Ptherwise:

i)“Let ECS be the set of <embedded exception declaration>s in E that specify SQL$TATE,
an <SQLSTATE class value>, and an <SQLSTATE subclass value>.

ii) If ECS contains an <embedded exception declaration> EY that specifies an <SQLSTATE
class value> identical to CV and an <SQLSTATE subclass value> identical to SCV,
then a GO TO statement of the host language is performed, specifying the <host label
identifier>, <host PL/I label variable>, or <unsigned integer> of the <go to> specified in
the <embedded exception declaration> EY.

iii) Otherwise:

1) Let EC be the set of <embedded exception declaration>s in E that specify SQLSTATE
and an <SQLSTATE class value> without an <SQLSTATE subclass value>.
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2) If EC contains an <embedded exception declaration> EY that specifies an
<SQLSTATE class value> identical to CV, then a GO TO statement of the host
language is performed, specifying the <host label identifier>, <host PL/I label vari-
able>, or <unsigned integer> of the <go to> specified in the <embedded exception
declaration> EY.

Confo

1) WithoutFeature B041, “Extensions to embedded SQL exception declarations”, an <SQL
tionp> shall not specify SQLSTATE or CONSTRAINT.

o) Otherwise:

A) Let EX be the set of <embedded exception declaration>s in E that(speci
SQLEXCEPTION.

B) If EX contains an <embedded exception declaration> EY and'CV belong
Category X in Table 10, “SQLSTATE class and subclass nvalues”, then a
TO statement of the host language is performed, specifying the <host la
identifier>, <host PL/I label variable>, or <unsigned_integer> of the <go
specified in the <embedded exception declaration>EY.

C) Otherwise:

)

1)

1N

rmanceRules

Fy

©ISO/IEC

GO
bel
to>

Let EW be the set of <embedded exception declaration>s in E that specify

SQLWARNING.

If EW contains an <embedded exception declaration> EY and CV belpngs to
Category W in Table 10, “SQLSTATE class and subclass values”, thep a GO

TO statement of the hostdlanguage is performed, specifying the <host

identifier>, <host PL/I Jabel variable>, or <unsigned integer> of the ¢

specified in the <embedded exception declaration> EY.

Otherwise, let ENF be the set of <embedded exception declaration>g

label
go to>

in

E that specify-NOT FOUND. If ENF contains an <embedded exception
declaration=-EY and CV belongs to Category N in Table 10, “SQLSTATE
class and-subclass values”, then a GO TO statement of the host langpage is

performed, specifying the <host label identifier>, <host PL/I label vat

iable>,

or’<unsigned integer> of the <go to> specified in the <embedded exc¢ption

declaration> EY.

condi-

2) Without Feature B041, “Extensions to embedded SQL exception declarations”, a <major cate-
gory> shall not specify SQLEXCEPTION or SQLWARNING.
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16.3 <embedded SQL Ada program>

Function
Specify an <embedded SQL Ada program>.

Format

<enbedded SQL Ada progrank ::= 1! See the Syntax Rul es.

<Ada vgriable definition> ::=
<Ada host identifier> [ { <comma> <Ada host identifier>}..,
<Ada type specification> [ <Ada initial value> ]

<Ada initial value> ::=
<Ada assi gnnent operator> <character representation>¢.

<Ada agsi gnment operator> ::= <col on><equal s operat or>
<Ada hqgst identifier> ::= 11 Seethe Syntax Rul es.

<Ada type specification> ::=

<Ada qualified type specification>
<Ada unqualified type specification>
<Ada derived type specification>

<Ada qyalified type specification> ::=

<l eft paren> 1 <doubl'¢ period> <l ength> <right paren>

Interfaces. SQL <peri.od> SMALLI NT

I nterfaces. SQL <period> | NT

I nterfaces. SQ._<peri od> REAL
Interfaces. SQL <peri od> DOUBLE_PRECI SI ON
Interfaces. SQU <peri od> BOOLEAN

I nterfaces\"SQL <peri od> SQ.STATE_TYPE

I nterfaces. SQL <period> | NDI CATOR _TYPE

<Ada urqual4ified type specification> ::=
CHAR <l eft paren> 1 <doubl e period> <l ength> <right paren>
BIT <left paren> 1 <doubl e period> <l ength> <right paren>

I\ <col on>

Interfaces. SQL <period> CHAR  CHARACTER SET[ IS ] <character set spec

Interfaces. SQL <period>"BIT<left paren> 1 <doubl e period> <l ength> <rid

fication> ]

ht paren>

SIVALLT NI

| INT

| REAL

| DOUBLE_PRECI SI ON
| BOOLEAN

| SQLSTATE TYPE

| 1 NDI CATOR TYPE

<Ada derived type specification> ::=
<Ada CLOB vari abl e>
| <Ada BLOB vari abl e>
| <Ada user-defined type variabl e>
| <Ada CLOB | ocator variabl e>
| <Ada BLOB | ocator vari abl e>
| <Ada user-defined type |ocator variabl e>
| <Ada array | ocator variabl e>
| <Ada REF vari abl e>
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<Ada CLOB variable> ::=

SQL TYPE I SCLOB <l eft paren> <large object |ength> <right paren>
[ CHARACTER SET [ IS ] <character set specification> ]

<Ada BLOB variable> ::=

<Ada uder-defined type variable> ::=

<Ada CUOB | ocator variable> ::=

<Ada BUOB | ocator variable> ::=

<Ada ugder-defined type | ocator variable> ::=
<Ada ar|ray | ocator variable> ::=

<Ada RHF variable> ::=

Syntax Rules

1) An

The| Ada text shall conform to the Ada standard ISO/IEC 8652. The SQL text shall con

one

sectjion>s.

2) An
An

3) An

in an <embeddedSQL Ada program>.

4) An

5) An
deri

SQL TYPE | SBLOB <l eft paren> <large object |ength> <right paren>

SO/IEC

SQ. TYPE | S <user-defined type> AS <predefined type>

SQL TYPE | S CLOB AS LOCATCR

SQL TYPE | SBLOB AS LOCATCOR

SQL TYPE | S <user-defined type name> AS LOCATOR

SQL TYPE | S <col |l ection type> AS LOCATOR

SQL TYPE | S<reference type>

<embedded SQL Ada program> is ascompilation unit that consists of Ada text and S

or more <embedded SQL statement>s and, optionally, one or more <embedded SQL
Kembedded SQL statement> may be specified wherever an Ada statement may be sg
cembedded SQL statement> may be prefixed by an Ada label.

<KAda host identifier> is any valid Ada identifier. An <Ada host identifier> shall be c(

<Ada variable definition> defines one or more host variables.

<Ada-variable definition> shall be modified as follows before it is placed into the prg

DL text.
Sist of
declare

ecified.

ntained

gram

ived from the <embedded SQI Ada program> (see the Syntax Rules of Subclause 16

“<embedded SQL host program>"):

a)

b)

150 H

Any optional CHARACTER SET specification shall be removed from an <Ada qualifi
specification> and <Ada derived type specification>.

The <length> specified in a CHAR declaration of any <Ada qualified type specificati
or <Ada derived type specification> that contains a CHARACTER SET specification

A,

ed type

on>
shall

be replaced by a length equal to the length in octets of PN, where PN is the <Ada host

identifier> specified in the containing <Ada variable definition>.

The syntax
SQL TYPEISCLOB( L)

ost Language Bindings (SQL/Bindings)
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d)

e)

)
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16.3 <embedded SQL Ada program>

and the syntax
SQL TYPE | SBLOB( L)
for a given <Ada host identifier> HVN shall be replaced by

TYPE HVN | S RECORD
HVN_RESERVED : Interfaces. SQ.. | NT;
HVN_LENGTH : Interfaces. SQ.. | NT;
HVN _DATA : Interfaces. SQL. CHAR(1..L);
END RECORD;

n any <Ada CLOB variable> or <Ada BLOB variable>, where L is the numeric val
<large object length> as specified in Subclause 5.2, "<token> and <separator>", in I
0075-2.

The syntax
SQL TYPE | S UDTN AS PDT
shall be replaced by
ADT
n any <Ada user-defined type variable>, where  ADT is the data type listed in the *
data type” column corresponding to the rowfor SQL data type PDT in Table 18, "D

dentified by UDTN is called the associated user-defined type of the host variable an
data type identified by PDT is called>the associated SQL data type of the host varial

The syntax

SQ. TYPE | S BLOB AS LOCATOR
shall be replaced by

I nterfaces. SQu"NT

variable> is.called a binary large object locator variable.

The syntax
SQTYPE I S CLOB AS LOCATOR

e of
O/IEC

Ada
ata

type correspondences for Ada", in ISO/IEE“9075-2. ADT shall not be “none”. The dafta type

d the
le.

n any <Ada BLOB locator variable>. The host variable defined by <Ada BLOB locgqtor

shall be replaced by

Interfaces. SQ.. | NT

in any <Ada CLOB locator variable>. The host variable defined by <Ada CLOB locator

variable> is called a character large object locator variable.

The syntax

SQL TYPE I S <user - defi ned t ype> AS LOCATOR
shall be replaced by

Interfaces. SQL. | NT

Embedded SQ
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6)

7)

8)

9)

10)

11)

12)

13)

h)

The|l modified <Ada variable definition> shall\be a valid Ada object-declaration in the pr
derived from the <embedded SQL Ada program>.

Thel| reference type identified by <reference type> contained in an <Ada REF variable> i
the

An
that specify the following:

wit
use| Interfaces.SQL,;
use| Interfaces:SQL.CHARACTER_SET;

The| <characteér representation> sequence in an <Ada initial value> specifies an initial v
be dssigned to the Ada variable. It shall be a valid Ada specification of an initial value.

CH

in any <Ada user-defined type locator variable>. The host variable defined by <Ada

©ISO/IEC

user-

defined type locator variable> is called a user-defined type locator variable. The data type
identified by <user-defined type> is called the associated user-defined type of the host vari-

able.

The syntax

SQ TYPE I S <col | ecti on type> AS LOCATOR
shall be replaced by
Interfaces. SQ. | NT

n any <Ada array locator variable>. The host variable defined by <Ada array locat
variable> is called an array locator variable. The data type identified oy <collection
called the associated array type of the host variable.

The syntax

SQ TYPE | S<reference type>

for a given <Ada host identifier> RTV shall be replaced-by
RTV: Interfaces. SQ.. CHAR( 1. . <l engt h>)

pf a reference type.

referenced type of the reference.

<Ada variable definition>"shiall be specified within the scope of Ada with and use ¢

N Interfaces.SQL,;

or
kype> is

n any <Ada reference type>, where <length>is-the implementation-defined length ih octets

bgram

5 called

auses

alue to

A T veariattel ot .

is implicit.

CTER
with the same length and character set specified by <character set specification>. If <character
set specification> is not specified, then an implementation-defined <character set specification>

BIT describes a bit string variable. The equivalent SQL data type is BIT with the same length.

INT and SMALLINT describe exact numeric variables. The equivalent SQL data types are
INTEGER and SMALLINT, respectively.

REAL and DOUBLE_PRECISION describe approximate numeric variables. The equivalent SQL

data types are REAL and DOUBLE PRECISION, respectively.

BOOLEAN describes a boolean variable. The equivalent SQL data type is BOOLEAN.
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14) SQLSTATE_TYPE describes a character string variable whose length is the length of the

15)

SQLSTATE parameter, five characters.

INDICATOR_TYPE describes an exact numeric variable whose specific data type is any <exact
numeric type> with a scale of 0 (zero).

Acces

Genenal Rules

1)

Non

See

Confag

1)
2)

3)

4)

5)

6)

7)

8)

Wit

an 9

Wit
<Ad

Wit
tain

Wit

fied

Rules

e.

Subclause 16.1, “<embedded SQL host program>".

rmance Rules

g variable.

a qualified type specification> shall not contain a <character set specification>.

tAda REF variable>.

Ada user-defined type variable>.

a array locator variable>’

Embedded SQL

nout Feature F511, “BIT data type”, an <Ada variable 'definition> shall not specify g bit

nout Feature B011, “Embedded Ada”, <embedded SQL AdaZprogram> shall not be specified.

hout Feature F451, “Character set definition”,>or Feature F461, “Named character s¢ts”, an

nout Feature S041, “Basic reference types’, an <Ada derived type specification> shalf not be

nout Feature S241, “Transform functions”, an <Ada derived type specification> shall{not be

nout Feature S232, “Array-locators”, an <Ada derived type specification> shall not He an

nout Feature S231,)“Structured type locators”, the <user-defined type name> simply| con-
ed in an <Ada ‘user-defined type locator variable> shall not identify a structured type.

nout Feature T041, “Basic LOB data type support”, an <Ada BLOB variable>, <Ada|CLOB

variable>,"<Ada BLOB locator variable>, and <Ada CLOB locator variable> shall not be speci-
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16.4 <embedded SQL C program>

Function
Specify an <embedded SQL C program>.
Format

<enbedded SQL C program> ::= !l See the Syntax Rul es.

<C varilabl e definition> ::=

[ <C storage class> ]

[ <C class nodifier>]

<C variabl e specification>
<semi col on>

<C varilabl e specification> ::=
<C nuneric vari abl e>
<C character vari abl e>
<C derived vari abl e>

<C storlage class> ::=
aut o

extern
static

<C clags nodifier> ::=
const
vol atile

<C nungric variable> ::=
{ long | short | floats\j-double }
<C host identifier>_] <Cinitial value> ]
[ { <comma>"<C host identifier> [ <Cinitial value>1]1 }... ]

<C charlacter variableg>_/: =
<C character,_ type>[ CHARACTER SET[ IS ] <character set specification> ]
<C host irdentifier><C array specification> [ <Cinitial value> ]
[ { <corma> <C host identifier><C array specification>
[ <Cinitial value>1 }... ]

<C charlacter/ type> :: =
char

unsi gned char
| unsigned short

<C array specification> ::=
<l eft bracket> <length> <right bracket>

<C host identifier> ::= 1! Seethe Syntax Rul es.

<C derived variable> ::=
<C VARCHAR vari abl e>
| <C NCHAR vari abl e>
| <C NCHAR VARYI NG vari abl e>
| <C CLOB vari abl e>
| <C NCLOB vari abl e>
| <C BLOB vari abl e>
| <C bit variabl e>
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<C

<C

<C

<C

<C

<C

<C

<C

<C

<C

16.4 <embedded SQL C program>

| <C user-defined type variabl e>

| <C CLOB | ocator variabl e>

| <C BLOB | ocator variabl e>

| <C array locator variabl e>

| <C user-defined type |ocator variabl e>
| <C REF vari abl e>

ISO/IEC 9075-5:1999 (E)

VAR(

NCHA

NCHA

CLOA

NCL(

bi t

user

[HAR variable> ::=

<C host identifier><C array specification>[ <Cinitial

R variable> ::=

<C host identifier><C array specification>[ <Cinitial

R VARYI NG variable> :: =
NCHAR VARYI NG [ CHARACTER SET[ IS ] <character get specif
<C host identifier><C array specification>{,<Cinitial

variable> ::=
SQL TYPE IS CLOB <l eft paren> <l arge @bj ect |ength> <right
[ CHARACTER SET [ IS ] <character<set specification> ]
<C host identifier>[ <C initialyvalue> ]
[ { <comma> <C host identifier>[ <Cinitial value> ]

DB variable> ::=

[ CHARACTER SET [ | S:]i«character set specification> ]
<C host identifierX¥[y*<C initial value> ]
[ { <conma> <C host identifier>[ <Cinitial value> ]

variable> ::=
BI T <C host identifier><C array specification> [ <Ciniti
[ { <comme>-<C host identifier><C array specification>
[ <Cinitial value>] }... ]

-defiwned type variable> ::=
SQL \TYPE | S <user-defined type> AS <predefined type>

<C host identifier> [ <Cinitial value> ]

VARCHAR [ CHARACTER SET[ IS ] <character set specification> ]

NCHAR [ CHARACTER SET[ IS ] <character set specification> ]

SQ. TYPE | S NCLOB <l eft paren> <l arge object |ength> <right paren>

val ue> ]

val ue> ]

ication> ]
val ue> ]

par en>

booo ]

booo ]

al val ue> ]

L oBREn- C haoct i dant i £1 Ay [ Cinitial /ol
X o oSt T O T 3 T T

a a 1
Cre Tt T ST Tt ot T

BLOB variable> ::=

SQL TYPE IS BLOB <l eft paren> <l arge object |ength> <right
<C host identifier> [ <Cinitial value> ]
[ { <comma> <C host identifier> [ <Cinitial value>]

CLOB | ocator variable> ::=

SQ TYPE |'S CLOB AS LOCATOR
<C host identifier> [ <Cinitial value> ]
[ { <comma> <C host identifier>[ <Cinitial value> ]

BLOB | ocator variable> ::=

SQL TYPE IS BLOB AS LOCATOR
<C host identifier> [ <Cinitial value> ]
[ { <comma> <C host identifier>[ <Cinitial value> ]

—t

]
J

par en>
o]
oo ]
oo ]

Embedded SQL

[ { <comma> <C host identifier><C array specification>[ <Ciniitihal value>] }...

[ { <comme> <C host identifier><C array specificati‘en>[ <Cinitial value>] }

[ { <comma> <C host identifier><C arrayspecification>[ <Cinitial value>] }
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<C array |ocator variable> ::=
SQL TYPE I S<collection type> AS LOCATOR
<C host identifier> [ <Cinitial value>]
[ { <comma> <C host identifier> [ <Cinitial value>1 } ... ]

<C user-defined type locator variable> ::=
SQL TYPE IS
<user-defined type> AS LOCATOR
<C host identifier> [ <Cinitial value> ]
[ { <commea> <C host identifier>[ <Cinitial value>] }... ]

<C REF |variable> :: =
SQL TYPE IS <reference type>

<Cinitlial value> ::=
<Kequal s operator> <character representation>...

Syntax Rules

1) An gembedded SQL C program> is a compilation unit that consists of C text and SQL téxt. The
C tgxt shall conform to the C standard ISO/IEC 98994 The SQL text shall consist of one|or more
<enjbedded SQL statement>s and, optionally, one ornore <embedded SQL declare sectipn>s.

2) An gembedded SQL statement> may be specified " wherever a C statement may be specified
within a function block. If the C statement.cauld include a label prefix, then the <embgdded
SQU statement> may be immediately preceded by a label prefix.

3) A < host identifier> is any valid C variable identifier. A <C host identifier> shall be coptained
in an <embedded SQL C program={

4) A < variable definition> defines one or more host variables.

5) The|<collection type> contained in a <C array locator variable> shall specify an array dqta type.
The|array data type specified by the <collection type> contained in a <C array locator variable>
is called the associated/array data type of the array locator.

6) A <[ variable definition> shall be modified as follows before it is placed into the program
derived from-thé <embedded SQL C program> (see the Syntax Rules of Subclause 16.1,|“<em-
bedgled SQL host program>"):

a) JAny optional CHARACTER SET specification shall be removed from a <C VARCHAR vari-

hin o C-rehbharactar viariahla o C-Cl ORvariable o C NC ahla C CHAR
(V) Ao gran ey T oraiactCiT var iaaoic=, o T OO0 varimagitm T o ST INGT TTOTC= <

VARYING variable>, or a <C NCLOB variable>.

b) The syntax “VARCHAR" shall be replaced by “char” in any <C VARCHAR variable>.
¢) The syntax “BIT” shall be replaced by “char” in any <C bit variable>.

d) The <length> specified in a <C array specification> in any <C bit variable> shall be replaced
by a length equal to the smallest integer not less than L/B, as defined in the Syntax Rules
of this Subclause.

e) The <length> specified in a <C array specification> in any <C character variable> whose
<C character type> specifies “char” or “unsi gned char”, in any <C VARCHAR variable>, in
any <C NCHAR variable>, or in any <C NCHAR VARYING variable>, and the <large object
length> specified in a <C CLOB variable> that contains a CHARACTER SET specification
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9)

h)

)
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16.4 <embedded SQL C program>

or <C NCLOB variable> shall be replaced by a length equal to the length in octets of PN,
where PN is the <C host identifier> specified in the containing <C variable definition>.

NOTE 27 — The <length> does not have to be adjusted for <C character type>s that specify “un-
si gned short” because the units of <length> are already the same units as used by the underlying

character set.

NCHAR VARYING variable> shall be replaced by “char .

The syntax
SQL TYPEISNCLOB( L)

for a given <C host identifier> hvn shall be replaced by

struct {
| ong hvn_reserved;
unsi gned | ong hvn_I engt h;
char hvn_dat a[ L] ;
} hvn

n any <CNCLOB variable>, where L is the numeric value of <large object length>
specified in Subclause 5.2, "<token> and <separator>", in ISO/IEC 9075-2.

The syntax

SQ TYPEISCLOB( L)
pr the syntax

SQL TYPE I SBLOB( L)

for a given <C host identifier> hvn shall be replaced by:

struct {
| ong hvn_r eserved;
unsi gned~Vong hvn_| engt h;
char hvn_dat a[ L] ;
} hun

n any-<C CLOB variable> or <C BLOB variable>, where L is the numeric value of
pbject/length> as specified in Subclause 5.2, "<token> and <separator>", in ISO/IEC

I'he syntax "NCHAR™ In any <C NCHAR variable> and the syntax "NCHAR VARYI NG 1N

any <C

as

<large
9075-2.

The syntax
SQL TYPE | S UDTN AS PDT
shall be replaced by
ADT
in any <C user-defined type variable>, where ADT is the data type listed in the “C

data

type” column corresponding to the row for SQL data type PDT in Table 19, "Data type cor-
respondences for C", in ISO/IEC 9075-2. ADT shall not be “none”. The data type identified
by UDTN is called the associated user-defined type of the host variable and the data type

identified by PDT is called the associated SQL data type of the host variable.

The syntax
SQL TYPE | S BLOB AS LOCATOR
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k)

m)

shall be replaced by

unsi gned | ong

©ISO/IEC

in any <C BLOB locator variable>. The host variable defined by <C BLOB locator variable>

is called a binary large object locator variable.

The syntax
SQL TYPE I S CLOB AS LOCATOR
shall be replaced by

unsi gned | ong

s called a character large object locator variable.

The syntax

SQL TYPE | S <col | ecti on type> AS LOCATOR
shall be replaced by

unsi gned | ong

n any <C array locator variable>. The host variable defined by <C array locator va
s called an array locator variable. The data'type identified by <collection type> is c3
Associated array type of the host variable:

The syntax

SQL TYPE I S <user - def i ned t ype> AS LOCATOR
shall be replaced by

unsi gned | ong

n any <C user-defined type locator variable>. The host variable defined by <C user{
type locator variable> is called a user-defined type locator variable. The data type id
by <user-defined type> is called the associated user-defined type of the host variable.

The syntax
SQNFYPE | S <reference type>

fora.given <C host identifier> hvn shall be replaced by

n any <C CLOB locator variable>. The host variable defined by <C(CL-OB locator variable>

riable>
lled the

defined
entified

; "l 1 } [ |
urrstgrieu Litar TIVIT L]

in any <C REF variable>, where L is the implementation-defined length in octets of a

reference type.

The modified <C variable definition> shall be a valid C data declaration in the program derived
from the <embedded SQL C program>.

7) The reference type identified by <reference type> contained in a <C REF variable> is called the
referenced type of the reference.

8) The <character representation> sequence contained in a <C initial value> specifies an initial
value to be assigned to the C variable. It shall be a valid C specification of an initial value.

9) Except for array specifications for character strings and bit strings, a <C variable definition>
shall specify a scalar type.
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10)

11)

12)

13)

14)

15)

16)
17)

18)

16.4 <embedded SQL C program>

In a <C variable definition>, the words “VARCHAR", “CHARACTER", “SET", “IS", “BIT",
“VARYING”, “BLOB”, “CLOB”, “NCHAR", “NCLOB", “AS”, “LOCATOR", and “REF” may be
specified in any combination of upper-case and lower-case letters (see the Syntax Rules of
Subclause 5.2, "<token> and <separator>", in ISO/IEC 9075-2).

In a <C character variable>, a <C VARCHAR variable>, or a <C CLOB variable>, if a <char-

varifable>, a <C NCHAR VARYING variable>, or a <C NCLOB variable>, if a <character set
spegification> is specified, then the equivalent SQL data type is NATIONAL{.CHARACTIER,
NATIONAL CHARACTER VARYING, or NATIONAL CHARACTER LARGE OBJECT whose
character repertoire is the same as the repertoire specified by the <character set specifiqation>.
If <gharacter set specification> is not specified, then an implementation-defined <charagter set
spegification> is implicit.

Each <C host identifier> specified in a <C character variable2-9r a <C NCHAR variablg>
desgribes a fixed-length character string. The length is spetified by the <length> of thel <C
arrgy specification>. The value in the host variable is terminated by a null character apd the
posittion occupied by this null character is included in“the length of the host variable. The
equlvalent SQL data type is CHARACTER or NATIONAL CHARACTER, respectively, whose
length is one less than the <length> of the <C array specification> and whose value dogs not
include the terminating null character. The <length> shall be greater than 1 (one).

Each <C host identifier> specified in a <C_ VARCHAR variable> or a <C NCHAR VARY|NG
varifable> describes a variable-length character string. The maximum length is specified by the
<length> of the <C array specification>:"The value in the host variable is terminated by a null
character and the position occupied by this null character is included in the maximum length
of tihe host variable. The equivalent SQL data type is CHARACTER VARYING or NATIONAL
CHARACTER VARYING, respectively, whose maximum length is 1 (one) less than the <length>
of the <C array specification>'and whose value does not include the terminating null character.
The| <length> shall be greater than 1 (one).

Each <C host identifier> specified in a <C bit variable> describes a fixed-length bit strirjg. The
value in the hostiwariable has a BIT LENGTH of <length>. Let B be the number of bit§ ina C
char and let khbe the <length> of the <C array specification>. The length of an equivalent C
char variable)is the smallest integer that is not less than the result of L/B. The equivalgnt SQL
data typesis*BIT whose length is L.

“lonjg*.describes an exact numeric variable. The equivalent SQL data type is INTEGER or
BOOLEAN.

“short” describes an exact numeric variable. The equivalent SQL data type is SMALLINT.
“float” describes an approximate numeric variable. The equivalent SQL data type is REAL.

“double” describes an approximate numeric variable. The equivalent SQL data type is DOUBLE
PRECISION.

Access Rules

None.
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General Rules

1) See Subclause 16.1, “<embedded SQL host program>".

Conformance Rules

1)
2)
3)

4)

5)

6)

7

8)

Wit
Wit

Wit

variable>.

variable>.

Wit

tained in a <C user-defined type locator variablé>-shall not identify a structured type.

Wit

ablg>, <C BLOB locator variable>, and <C*CLOB locator variable> shall not be specified.

out Feature BO12Z, “Embedded C*, <embedded SQLC program> shatt 1ot be Specifi
nout Feature F511, “BIT data type”, a <C derived variable> shall not be a <C bit,var

hout Feature F451, “Character set definition”, or Feature F461, “Named character s
ariable definition> shall not contain a <character set specification>.

nout Feature S041, “Basic reference types”, a <C derived variable> shall not be a <(
nout Feature S241, “Transform functions”, a <C derived type_specification> shall not
-defined type variable>.

nout Feature S232, “Array locators”, a <C derived variable> shall not be a <C array

nout Feature S231, “Structured type locators”,\the <user-defined type name> simply

hout Feature TO41, “Basic LOB data type support”, a <C BLOB variable>, <C CLOH
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iable>.

pts”, a

REF

be a <C

locator

con-

vari-
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16.5 <embedded SQL COBOL program>

Function

Specify an <embedded SQL COBOL program>.

Format

<enbedded SQL COBOL progranes ::=!! See the Syntax Rul es.

<COBOL |vari abl e definition> ::=
01| 77} <COBOL host identifier> <COBOL type specification>
[ <character representation>... ] <period>

<COBCL |host identifier> ::=1! Seethe Syntax Rul es.

<COBOL |type specification> ::=

<COBOL character type>

<COBOL national character type>
<COBOL hit type>

<COBOL nuneric type>

<COBOL i nteger type>

<COBCL derived type specification>

<COBCL |derived type specification> ::=

<COBOL CLOB vari abl e>

<COBOL NCLOB vari abl e>

<COBOL BLOB vari abl e>

<COBOL user-defined type variabl e>

<COBOL CLOB | ocator vari able>

<COBOL BLOB | ocator vani-abl e>

<COBOL array | ocator<wvariabl e>

<COBOL user-defined type | ocator variabl e>
<COBOL REF vari able>

<COBOL |character typex J):=
CHARACTER SET) [ IS ] <character set specification> ]
{ PIC| PICTMRE } [ IS] { X[ <left paren> <length> <right paren>1] }...

<COBOL |nati onal )character type> ::=
CHARACTER SET [ IS ] <character set specification> ]
( PINC)| PICTURE } [ IS] { N[ <left paren> <length> <right paren>1] }...

<COBOL TCOB variapte> .=
[ USACE [ IS ]
SQL TYPE IS CLOB <l eft paren> <l arge object |ength> <right paren>
[ CHARACTER SET[ IS ] <character set specification> ]

<COBCL NCLOB variable> ::=
[ USACE [ IS ]
SQ TYPE | S NCLOB <l eft paren> <l arge object |ength> <right paren>
[ CHARACTER SET[ IS ] <character set specification> ]

<COBOL hit type> ::=
{ PIC|] PICTURE } [ IS] { X[ <left paren> <length> <right paren>1] }...
USACE [ IS] BIT

<COBOL BLOB variable> ::=
[ USAGE[ IS] ]
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SQL TYPE IS BLOB <l eft paren> <l arge object |ength> <right paren>

<COBOL user-defined type variable> ::=
[ USACE[ IS ] ]
SQ TYPE | S <user-defined type> AS <predefined type>

<COBOL CL.OB locator variable> ::=
[ USAGE[ IS ] ]
SQ TYPE IS CLOB AS LOCATOR

<COBOL |BLOB | ocator variable> ::=
[| USAGE [ IS ] ]
SQL TYPE IS BLOB AS LOCATOR

<COBOL |array | ocator variable> ::=
[ USAGE[ IS ] ]
SQ TYPE | S<collection type> AS LOCATOR

<COBCL |user-defined type |locator variable> ::=
[ USAGE [ 1S ] ]
SQL TYPE | S <user-defined type nane> AS LOCATOR

<COBOL |REF variable> :: =
[ USAGE[ IS ] ]
SQL TYPE IS <reference type>

<COBOL |nuneric type> ::=
{ PIC| PICTURE} [ IS]
S <COBOL ni nes specification>
[ USAGE [ 1S ] ] DISPLAY SI GN NEADI NG SEPARATE

<COBOL |ni nes specification> ::=
<COBOL nines> [ V[ <GOBOL nines> ] ]
V <COBCL ni hes>

<COBCL |i nteger type> ::=
<COBCL bi nary~isnt eger >

<COBOL |bi nary integer> ::=
{ PIC| PRCTURE } [ IS ] S<COBOL nines>
[ USAGEY IS ] ] BINARY

<COBCL |ninés> ::={ 9 [ <left paren> <l ength> <right paren>1] }...

NOTE 28 — The syntax “N(L)” is not part of the current COBOL standard, so its use is merely a recom-
mendation; therefore, the production <COBOL national character type> is not normative in ISO/IEC 9075.

Syntax Rules

1) An <embedded SQL COBOL program> is a compilation unit that consists of COBOL text
and SQL text. The COBOL text shall conform to the COBOL standard ISO 1989. The SQL
text shall consist of one or more <embedded SQL statement>s and, optionally, one or more
<embedded SQL declare section>s.
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2)

3)

4)

5)

6)

An

16.5 <embedded SQL COBOL program>

<embedded SQL statement> in an <embedded SQL COBOL program> may be specified

wherever a COBOL statement may be specified in the Procedure Division of the <embedded SQL
COBOL program>. If the COBOL statement could be immediately preceded by a paragraph-
name, then the <embedded SQL statement> may be immediately preceded by a paragraph-
name.

A<

be gontained in an <embedded SQL COBOL program>.

A <
defi

COBOL host 1dentifier> 1s any valid COBOL data-name. A <COBOL host identitier¥ shall

COBOL variable definition> is a restricted form of COBOL data description-entry that
nes a host variable.

The| <collection type> contained in a <COBOL array locator variable> shall specify an grray

daﬁ type. The array data type specified by the <collection type> contained in a <COBOL array

loc

A<

or variable> is called the associated array data type of the array locator.

COBOL variable definition> shall be modified as follows before it is placed into the grogram

derived from the <embedded SQL COBOL program> (see the Syntax Rules of Subclausg 16.1,

“cp

a)

b)

c)

d)

e)

bedded SQL host program>").

Any optional CHARACTER SET specification shall be removed from a <COBOL chdracter
type>, a <COBOL national character type>, a.<COBOL CLOB variable>, and a <CQBOL
INCLOB variable>.

The syntax
USAGEISBIT
Shall be deleted.

The <length> specified in any-<COBOL bit type> shall be replaced by a length equal to the
smallest integer not less-than L/B, as defined in the Syntax Rules of this Subclause.

The <length> specified in any <COBOL character type> and the <large object length>
specified in any <€EOBOL CLOB variable> or <COBOL NCLOB variable> that contgins a
CHARACTER SET specification shall be replaced by a length equal to the length in pctets of
PN, where PNL.is the <COBOL host identifier> specified in the containing <COBOL vyariable
definition>,
NOTE 29~ The <length> specified in a <COBOL national character type> does not have o be

pdjusted, because the units of <length> are already the same units as used by the underlying
Character set.

S 30 3 otparto Gy - rely a
recommendation; therefore, the production <COBOL nationa ve in
ISO/IEC 9075.

The syntax

SQL TYPEISCLOB( L)
or the syntax

SQL TYPE I SNCLOB ( L)
or the syntax

SQ. TYPEISBLOB ( L)
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for a given <COBOL host identifier> HVN shall be replaced by:

49 HVN- RESERVED PI C S9(9) USAGE | S Bl NARY.
49 HVN-LENGTH PI C S9(9) USAGE | S Bl NARY.

49 HVN- DATA PIC X(L).
n any <COBOL CLOB variable> or <COBOL BLOB variable>.

f) [The syntax
SQL TYPE | S UDTN AS PDT

shall be replaced by

ADT
n any <COBOL user-defined type variable>, where ADT is the'data type listed in the
le 20,

‘COBOL data type” column corresponding to the row for SQL )data type PDT in Tab
'‘Data type correspondences for COBOL", in ISO/IEC 9075-2! ADT shall not be “nong”. The
data type identified by UDTN is called the associated user-defined type of the host variable
and the data type identified by PDT is called the associated SQL data type of the Host

variable.

g) [The syntax
SQL TYPE | S BLOB AS LOCATOR

shall be replaced by

Pl C S9(9) USAGE | S Bl NARY
n any <COBOL BLOB locator.variable>. The host variable defined by <COBOL BLOB

ocator variable> is called a-binary large object locator variable.

h) [The syntax
SQ TYPE | S CLOB\AS LOCATOR

shall be replaced by

Pl C S9(9)."USAGE | S BI NARY
n any <COBOL CLOB locator variable>. The host variable defined by <COBOL CLOB

ocatorariable> is called a character large object locator variable.

i) [[he syntax
SQL TYPE | S <col | ecti on type> AS LOCATOR

shall be replaced by

Pl C S9(9) USAGE | S Bl NARY
in any <COBOL array locator variable>. The host variable defined by <COBOL array
locator variable> is called an array locator variable. The data type identified by <collection

type> is called the associated array type of the host variable.

j) The syntax
SQL TYPE I S <user - defi ned t ype> AS LOCATOR
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shall be replaced by

Pl C S9(9) USAGE | S Bl NARY

in any <COBOL user-defined type locator variable>. The host variable defined by <COBOL
user-defined type locator variable> is called a user-defined type locator variable. The data
type identified by <user-defined type> is called the associated user-defined type of the host

variable.
k) [The syntax
SQ TYPE I S <reference type>
for a given <COBOL host identifier> HVN shall be replaced by
01 HVN Pl CTURE X( L)
n any <COBOL REF variable>, where L is the implementation*defined length in octets of a
reference type.
The|l modified <COBOL variable definition> shall be a validdata description entry in th¢ Data
Division of the program derived from the <embedded SQL COBOL program>.

7) The|reference type identified by <reference type> contained in a <COBOL REF variablg> is
callgd the referenced type of the reference.

8) Theloptional <character representation> sequence in a <COBOL variable definition> may
spe¢ify a VALUE clause. Whether other clauses may be specified is implementation-defjned.
The| <character representation> sequencesshall be such that the <COBOL variable defin|tion> is
a vglid COBOL data description entry,

9) A <COBOL character type> describes a character string variable whose equivalent SQL| data
type is CHARACTER with the Same length and character set specified by <character set spec-
ificdtion>. If <character set-specification> is not specified, then an implementation-defihed
<chgracter set specification>-is implicit.

10) A <{COBOL bit type>describes a bit string variable. Let B be the number of bits in a COBOL
character and let L{ be the <length> of the <COBOL bit type>. The length of an equivalent
COBOL characterwariable is the smallest integer not less than L/B. The equivalent SQ| data
typg is BIT whase length is the <length> of the <COBOL bit type>. If the length of the COBOL
bit fype> is'l (one), then the equivalent SQL data type may be BOOLEAN.

11) A <fOBOL numeric type> describes an exact numeric variable. The equivalent SQL daga type
is NUMERIC of the same precision and scale.

12) A <COBOL binary integer> describes an exact numeric variable. The equivalent SQL data type

isS

MALLINT or INTEGER.

Access Rules

None.

General Rules

1) See

Subclause 16.1, “<embedded SQL host program>",
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Conformance Rules

1)

2)

3)

4)

5)

6)

7

8)

©ISO/IEC

Without Feature B013, “Embedded COBOL", <embedded SQL COBOL program> shall not be

specified.

Without Feature F511, “BIT data type”, a <COBOL type specification> shall not be a <COBOL
bit Type>.

Without Feature F451, “Character set definition”, or Feature F461, “Named character s

<Cd
Wit
<Cd
Wit
be 4
Wit
<Cd
Wit
tain

Wit
CLd
not

BOL character type> shall not contain a <character set specification>.

nout Feature S041, “Basic reference types”, a <COBOL type specification> shall not
BOL REF variable>.

nout Feature S241, “Transform functions”, a <COBOL derived type/specification> sh
<COBOL user-defined type variable>.

nout Feature S232, “Array locators”, a <COBOL derived type specification> shall no
BOL array locator variable>.

nout Feature S231, “Structured type locators”, the <user-defined type name> simply
ed in a <COBOL user-defined type locator variable> shall not identify a structured

nout Feature T041, “Basic LOB data type.support’, a <COBOL BLOB variable>, <C
DB variable>, <COBOL BLOB locator variable>, and <COBOL CLOB locator variabl
be specified.

pts”, a

be a

all not

[ be a

con-
type.

DBOL
b> shall
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16.6 <embedded SQL Fortran program>

Function

Specify an <embedded SQL Fortran program>.

Format

<enbedded SQL Fortran prograns ::=!! See the Syntax Rules.

<Fortrgn variable definition> ::=
<KFortran type specification>
<Fortran host identifier>[ { <comm> <Fortran host identifiter>1}... ]

<Fortrgn host identifier> ::=1! Seethe Syntax Rul es.

<Fortrgn type specification> ::=
CHARACTER [ <asterisk> <l ength> ]
[ CHARACTER SET[ IS ] <character set specification> ]
CHARACTER KIND= n [ <asterisk> <length> ]
[ CHARACTER SET[ IS ] <character set~specification> ]
BIT [ <asterisk> <length> ]
| NTEGER
REAL
DOUBLE PREC!I SI ON
LOG CAL
<Fortran derived type specificati on>

<Fortrgn derived type specification>:=

<Fortran CLOB vari abl e>

<Fortran BLOB vari abl ex

<Fortran user-definedtype variabl e>
<Fortran CLOB | ocatlon"vari abl e>

<Fortran BLOB | ocator vari abl e>

<Fortran user-defined type | ocator variabl e>
<Fortran array j*ocator vari abl e>

<Fortran REF yari abl e>

<Fortrgn CLOB vapicabl e> ::=
SQL TYRPE'S CLOB <l eft paren> <l arge object |ength> <right paren>
[ CHARACTER SET [ IS ] <character set specification> ]

<FortrgnBrOB variable> ::=

O TN/ L o N L of
O rTre T o DLUD LI~

+ } [ PR +la H ot
t pal i raryc Uy ccut LIASARI® L rryrit par i

<Fortran user-defined type variable> ::=
SQL TYPE | S <user-defined type> AS <predefined type>

<Fortran CLOB | ocator variable> ::=
SQL TYPE | SCLOB AS LOCATOR

<Fortran BLOB | ocator variable> ::=
SQ TYPE | SBLOB AS LOCATOR

<Fortran user-defined type locator variable> ::=
SQ TYPE | S <user-defined type name> AS LOCATOR

<Fortran array locator variable> ::=
SQ TYPE | S<collection type> AS LOCATOR
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<Fortran REF variable> ::=
SQ TYPE | S<reference type>

Syntax Rules

1)

2)

3)

4)

5)

6)

An
SQL

conNs

o)l

An
may
merj

nunpber. Otherwise, if the Fortran statement could have a statement fiumber then the <

ded

Bla
<emn
in |

A<
movV

A<
or n

A<

ist of one or more <embedded SQL statement>s and, optionally, one or more ,<éeibe
| declare section>s.

<embedded SQL statement> may be specified wherever an executable Fortran state
be specified. An <embedded SQL statement> that precedes any executable Fortran
t in the containing <embedded SQL Fortran program> shall not have a Fortran sta

SQL statement> can have a statement number.

bedded SQL statement> are as specified in Subclause(5.2, "<token> and <separatof
S5O/IEC 9075-2.

ed. A <Fortran host identifier> shall be contained in an <embedded SQL Fortran pr

~ortran variable definition> is a restrigted form of Fortran type-statement that defir]
nore host variables.

deri

a)

b)

Fortran variable definition> shall be modified as follows before it is placed into the g

ny optional CHARACTER SET specification shall be removed from the CHARACT
he CHARACTERKIND=n alternatives in a <Fortran type specification>.

he <length>specified in the CHARACTER alternative of any <Fortran type specifi

ks are significant in <embedded SQL statement>s. Therules for <separator>s in an

©ISO/IEC

\mwmmmmmmmw itati i i t and
| text. The Fortran text shall conform to the Fortran standard 1SO 1539. The SQL:-t¢xt shall

dded

ment
state-
fement
embed-

"

—ortran host identifier> is any valid Fortran variable name with all <space> characters re-

bgrams.

es one

rogram

ed from the <embedded SQL-Fortran program> (see the Syntax Rules Subclause 16.1,
“<emnbedded SQL host program>").

FR and

cation>

nd the <large object length> specified in any <Fortran CLOB variable> that contains a

HARACTER SET specification shall be replaced by a length equal to the length in
N, where PN is the <Fortran host identifier> specified in the containing <Fortran
efinition>.

pctets of
ariable

OTE 31 — The <length> does nat have to be adjusted for CHARACTER KIND=n alternatlives of

any <Fortran type specification>, because the units of <length> are already the same units as used

by the underlying character set.

¢) The syntax “BIT” shall be replaced by “CHARACTER” in any BIT alternative of a <Fortran

type specification>.

d) The <length> specified in any BIT alternative of a <Fortran type specification> shall be
replaced by a length equal to the smallest integer not less than L/B, as defined in the

e)

Syntax Rules of this Subclause.

The syntax
SQL TYPEISCLOB( L)
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and the syntax
SQL TYPE | SBLOB( L)

for a given <Fortran host identifier> HVN shall be replaced by

| NTEGER HVN_RESERVED
| NTEGER HVN_LENGTH
CHARACTER HVN DATA [ <asterisk> L ]

n any <Fortran CLOB variable> or <Fortran BLOB variable>, where L isvthe numgric
value of <large object length> as specified in Subclause 5.2, "<token> and <separatof>", of
ISO/IEC 9075-2.

The syntax

SQL TYPE | S UDTN AS PDT
shall be replaced by

ADT

n any <Fortran user-defined type variable>, whekrg)ADT is the data type listed in the
‘Fortran data type” column corresponding to the‘row for SQL data type PDT in Table 21,
‘Data type correspondences for Fortran®, inddSO/IEC 9075-2. ADT shall not be “nong¢”. The
data type identified by UDTN is called the,associated user-defined type of the host variable
and the data type identified by PDT issxCalled the associated SQL data type of the Host
variable.
The syntax
SQL TYPE | S BLOB AS LOCATOR
shall be replaced by

| NTEGER
n any <Fortran BLOB locator variable>. The host variable defined by <Fortran BLOB
ocator variable>Jis called a binary large object locator variable.
The syntax

SQ-TYPE | S CLOB AS LOCATOR

shall be replaced by

I NTEGER

in any <Fortran CLOB locator variable>. The host variable defined by <Fortran CLOB
locator variable> is called a character large object locator variable.

The syntax

SQL TYPE | S <user - defi ned t ype> AS LOCATOR
shall be replaced by

| NTEGER

in any <Fortran user-defined type locator variable>. The host variable defined by <Fortran
user-defined type locator variable> is called a user-defined type locator variable. The data

type identified by <user-defined type> is called the associated user-defined type of the host

variable.
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7)

8)

9)

10)

11)
12)
13)

14)

j) The syntax
SQL TYPE I S <col | ection type> AS LOCATOR
shall be replaced by
| NTEGER

n any <Fortran array locator variable>. The host variable defined by <Fortran array locator
variable> is called an array locator variable. The data type identified by <collection fype> is
called the associated array type of the host variable.

k) [The syntax
SQL TYPE I S <reference type>

for a given <Fortran host identifier> HVN shall be replaced by
CHARACTER HVN * <l engt h>

n any <Fortran reference type>, where <length> is the implementation-defined in oftets of
A reference type.

The|l modified <Fortran variable definition> shall be av&lid Fortran type-statement in the
program derived from the <embedded SQL Fortran grogram>.

Thel| reference type identified by <reference type>_contained in an <Fortran REF variable> is
callgd the referenced type of the reference.

CHARACTER without “KIND=n" describes a character string variable whose equivalent SQL

data type is CHARACTER with the same length and character set specified by <charac]ier set
spegification>. If <character set specification> is not specified, then an implementation-glefined
<chgracter set specification> is implicit.

is e{ther CHARACTER or .NATIONAL CHARACTER with the same length and charact¢r set

spegified by <character.set specification>. If <character set specification> is not specified, then
an implementation-défined <character set specification> is implicit. The value of n determines
impjementation-defined characteristics of the Fortran variable; values of n are implemenptation-
defiped.

CHARACTER KIND=n describes a character string variable whose equivalent SQL datI type

BIT]| describes’a bit string variable. Let B be the number of bits in a Fortran character|and
let L besthe <length> of the bit string variable. The length of an equivalent Fortran chgracter

varifahle jis the smallest integer not less than L/B. The equivalent SQL data type is BIT [whose
|en£h Is the <|nng1’h> of the bit cfring variable

INTEGER describes an exact numeric variable. The equivalent SQL data type is INTEGER.
REAL describes an approximate numeric variable. The equivalent SQL data type is REAL.

DOUBLE PRECISION describes an approximate numeric variable. The equivalent SQL data
type is DOUBLE PRECISION.

LOGICAL describes a boolean variable. The equivalent SQL data type is BOOLEAN.

Access Rules

None.

170 Host Language Bindings (SQL/Bindings)


https://iecnorm.com/api/?name=a099ce72ab34747aed4e88df6b2f2a6b

©ISO/IEC

ISO/IEC 9075-5:1999 (E)

16.6 <embedded SQL Fortran program>

General Rules

1) See Subclause 16.1, “<embedded SQL host program>".

Conformance Rules

1)

2)
3)

4)

5)

6)

7)

8)

Wit
speq
Wit
Wit
<Fo
Wit
be 4
Wit
be 4
Wit
<Fo

tain

Wit
CL(
not

out Feature BOIZ4, "Embedded Fortran , <embedded SQL Fortramn program> shatl
ified.

nout Feature F511, “BIT data type”, a <Fortran type specification> shall not specify

nout Feature F451, “Character set definition”, or Feature F461, “Named Character s
Ftran type specification> shall not contain a <character set specification>.

<Fortran REF variable>.

nout Feature S241, “Transform functions”, a <Fortran derived type specification> sh
<Fortran user-defined type variable>.

nout Feature S232, “Array locators”, a <Fortran derived type specification> shall no
rtran array locator variable>.

nout Feature S231, “Structured type locators?; the <user-defined type name> simply
ed in a <Fortran user-defined type locator<variable> shall not identify a structured

nout Feature T041, “Basic LOB data type support”’, a <Fortran BLOB variable>, <F
DB variable>, <Fortran BLOB lecator variable>, and <Fortran CLOB locator variablé
be specified.

ot be

BIT.

bts”, a

nout Feature S041, “Basic reference types”, a <Fortran derived type specification> shall not

All not

be a

con-
type.

brtran
> shall
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16.7 <embedded SQL MUMPS program>

Function

Specify an <embedded SQL MUMPS program>.

Format

<enbedded SQL MUWMPS progranes ::=!! See the Syntax Rul es.

<MUMPS |vari abl e definition> ::=

<MUMPS nuneric vari abl e> <sem col on>

<MUMPS char acter vari abl e> <seni col on>

<MUMPS derived type specification> <senicol on>

<MUMPS |char acter variable> ::=
VARCHAR <MUMPS host identifier> <MUMPS | ength specidicati on>
[ { <conma> <MJUMPS host identifier> <MUWPS | engt h:"specification> }... ]

<MUMPS |host identifier> ::=1! Seethe Syntax Rul es.

<MUMPS |l engt h specification> ::=
<l eft paren> <l ength> <right paren>

<MUMPS |nuneric variable> ::=
<KMUWVPS type specification>
<MUMPS host identifier> [ { <cemm> <MJWPS host identifier>}... ]

<MUMPS |t ype specification> ::=
I NT

DEC[ <left paren> <preci'sion> [ <comma> <scal e> ] <right paren> ]
REAL

<MUMPS |deri ved type specitfication> ::=

<MUWPS CLOB variabl e>

<MUMPS BLOBrvari abl e>

<MUMPS user -~defined type vari abl e>

<MUMPS CEEB | ocat or vari abl e>

<MUMPS BLEOB | ocat or vari abl e>

<MUMPS_user -defined type | ocator variabl e>
<MJVMPS array |ocator variabl e>

<MUMPS REF vari abl e>

<MUMPS CLOB variable> ::=
SQL TYPE I SCLOB <l eft paren> <l arge object |ength> <right paren>
[ CHARACTER SET [ IS ] <character set specification> ]

<MUMPS BLOB variable> ::=
SQ TYPE | SBLOB <l eft paren> <l arge object |ength> <right paren>

<MUMPS user-defined type variable> ::=
SQL TYPE | S <user-defined type> AS <predefined type>

<MUMPS CLOB | ocator variable> ::=
SQL TYPE | SCLOB AS LOCATOR

<MUMPS BLOB | ocator variable> ::=
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SQ TYPE | SBLOB AS LOCATOR

<MUMPS user-defined type |locator variable> ::=

<MUMPS

<MUMPS

SQ TYPE | S <user-defined type name> AS LOCATOR

array locator variable> ::=

SQL TYPE | S <col |l ection type> AS LOCATOR

REF variable> ::=
SQ. TYPE | S<reference type>

Syntax Rules

1)

2)

3)

4)

5)

6)
7)

8)
9)

An

<embedded SQL MUMPS program> is a compilation unit that-Cansists of MUMPS t¢

SQU text. The MUMPS text shall conform to the MUMPS standard ISO/IEC 11756. Th
text) shall consist of one or more <embedded SQL statement>§-and, optionally, one or
<enjbedded SQL declare section>s.

A<
sha

An
fied

A<

MUMPS host identifier> is any valid MUMPS varjable name. A <MUMPS host ider]
I be contained in an <embedded SQL MUMPS program>.

<embedded SQL statement> may be specifiedwherever a MUMPS command may be

MUMPS variable definition> defines one or more host variables.

Thel <MUMPS character variable> describes a variable-length character string. The equ
SQLU data type is CHARACTER VARYING whose maximum length is the <length> of t

<M

UMPS length specification>-and whose character set is implementation-defined.

INT| describes an exact numeric variable. The equivalent SQL data type is INTEGER.

DEC describes an exact-humeric variable. The <scale> shall not be greater than the <g
sion>. The equivalent’'SQL data type is DECIMAL with the same <precision> and <sc3

REAL describes an approximate numeric variable. The equivalent SQL data type is RE

A <
the

pxt and
e SQL
ore

tifier>

speci-

ivalent
he

reci-
le>.

AL

MUMPS derived type specification> shall be modified as follows before it is placed into
program derived from the <embedded SQL MUMPS program> (see the Syntax RuIJS of

Subclause 16.1, “<embedded SQL host program>").

a)

b)

Any optional CHARACTER SET specification shall be removed from a <MUMPS CLOB

variable>.

The syntax
SQL TYPEISCLOB( L)
and the syntax

SQL TYPEISBLOB( L)
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for a given <MUMPS host identifier> HVN shall be replaced by

I NT HVN_RESERVED
I NT HVN_LENGTH
VARCHAR HVN_DATA L

n any <MUMPS CLOB variable> or <MUMPS BLOB variable>, where L is the aumeric
value of <large object length> as specified in Subclause 5.2, "<token> and <separatof>", of
ISO/IEC 9075-2.

¢) [The syntax
SQL TYPE | S UDTN AS PDT
shall be replaced by

ADT
n any <MUMPS user-defined type variable>, where ADTis the data type listed in [the
‘MUMPS data type” column corresponding to the row for SQL data type PDT in Table 22,
'‘Data type correspondences for MUMPS", in ISO/IEC 9075-2. ADT shall not be “norje”. The
data type identified by UDTN is called the associated user-defined type of the host variable
and the data type identified by PDT is called thé associated SQL data type of the Host
variable.
d) [The syntax
SQL TYPE | S BLOB AS LOCATOR
shall be replaced by

I NT
n any or <MUMPS BLOB.locator variable>. The host variable defined by <MUMPY BLOB
ocator variable> is called’a binary large object locator variable.
e) [The syntax
SQL TYPE 4. SCLOB AS LOCATOR
shall be réplaced by

| NF
n<any <MUMPS CLOB locator variable>. The host variable defined by <MUMPS QLOB

ocator variables 1c callad 0 charactar lavran ahiact Incatnr vyariahla
Bttt E—15- e tHaaCte - §e-0Bject10cato—vaHate:

f) The syntax
SQ TYPE | S <user - defined type> AS LOCATOR
shall be replaced by
I NT

in any <MUMPS user-defined type locator variable>. The host variable defined by <MUMPS
user-defined type locator variable> is called a user-defined type locator variable. The data
type identified by <user-defined type> is called the associated user-defined type of the host
variable.
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10)

Accesp Rules

Genenal Rules

1)

Confgrmance Rules

1)

2)

3)

4)

5)

6)

)

h)

ISO/IEC 9075-5:1999 (E)

16.7 <embedded SQL MUMPS program>

The syntax

SQL TYPE I S <col | ection type> AS LOCATOR
shall be replaced by

I NT

n any <MUMPS array locator variable>. The host variable defined by <MUMPS-a
ocator variable> is called an array locator variable. The data type identified by(<co
type> is called the associated array type of the host variable.

The syntax

SQL TYPE I S <reference type>
for a given <MUMPS host identifier> HVN shall be replaced by
VARCHAR HVN L

n any <MUMPS reference type>, where L is the implementation-defined length in g
A reference type.

ray
lection

ctets of

The|l modified <MUMPS variable definition> shall be a~alid MUMPS variable in the prggram

derived from the <embedded SQL MUMPS program>)

Thel| reference type identified by <reference type> _ctontained in an <MUMPS REF varial

call

None.

See

Wit

spegified.

Wit

be 4§ <MUMPS REF variable>.

bd the referenced type of the reference.

Subclause 16.1, “<embedded SQL host program>".

nout Feature\B015, “Embedded MUMPS”, <embedded SQL MUMPS program> shall

nout.Feature S041, “Basic reference types”, a <MUMPS derived type specification> s

le> is

not be

hall not

Without Feature S241, “Transform functions”, a <MUMPS derived type specification> shall not
be a <MUMPS user-defined type variable>.

Without Feature S232, “Array locators”, a <MUMPS derived type specification> shall not be a
<MUMPS array locator variable>.

Without Feature S231, “Structured type locators”, the <user-defined type name> simply con-
tained in a <MUMPS user-defined type locator variable> shall not identify a structured type.

Without Feature T041, “Basic LOB data type support’, a <MUMPS BLOB variable>, <MUMPS
CLOB variable>, <MUMPS BLOB locator variable>, and <MUMPS CLOB locator variable>

sha

Il not be specified.
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16.8 <embedded SQL Pascal program>

Function
Specify an <embedded SQL Pascal program>.

Format

<enbedded SQL Pascal prograne ::= 1! See the Syntax Rul es.

<Pascal| variable definition> ::=
<Pascal host identifier> [ { <comma> <Pascal host identifierx%}:.. ] <col ¢n>
<Pascal type specification> <sem col on>

<Pascal| host identifier> ::=1!! Seethe Syntax Rul es.

<Pascal| type specification> ::=

PACKED ARRAY <l eft bracket> 1 <doubl e period> <length> <right bracket>
OF CHAR

CHARACTER SET [ IS ] <character set specification> ]

PACKED ARRAY <| eft bracket> 1 <doubl e peried> <l ength> <right bracket>
OF BIT

| NTEGER

REAL

CHAR [ CHARACTER SET[ IS ] <charactier set specification> ]

BIT

BOOLEAN

<Pascal derived type specifi-c@bvi on>

<Pascal| derived type specification>::=

<Pascal CLOB vari abl e>

<Pascal BLOB vari abl &>

<Pascal wuser-defined)type vari abl e>

<Pascal CLOB |ocator variabl e>

<Pascal BLOB | acator vari abl e>

<Pascal user-defi ned type |ocator variabl e>
<Pascal arrayjlocator variabl e>

<Pascal REE.variabl e>

<Pascal| CLOB vahitable> :: =
SQL TYPE I SCLOB <l eft paren> <l arge object |ength> <right paren>
[ (CHARACTER SET [ IS ] <character set specification> ]

<Pascal-BtB—vartabte>———=

SQL TYPE | S BLOB <'I eft paren> <l arge object |ength> <right paren>

<Pascal CLOB | ocator variable> ::=
SQ TYPE | SCLOB AS LOCATOR

<Pascal user-defined type variable> ::=
SQL TYPE | S <user-defined type> AS <predefined type>

<Pascal BLOB | ocator variable> ::=
SQ. TYPE | SBLOB AS LOCATOR

<Pascal user-defined type |ocator variable> ::=
SQL TYPE | S <user-defi ned type nane> AS LOCATOR

<Pascal array locator variable> ::=
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<Pascal

Synta
1) An
text

102
one

2) An
An

3) A<
ing
4) A<
5) A<
deri

u<e

a)

b)

c)

ISO/IEC 9075-5:1999 (E)

16.8 <embedded SQL Pascal program>

SQ TYPE | S<collection type> AS LOCATOR

REF variable> ::=
SQL TYPE | S<reference type>

x Rutes

. The Pascal text shall conform to one of the Pascal standards ISO/IEC 7185 and |
D6. The SQL text shall consist of one or more <embedded SQL statement>s-and, op
or more <embedded SQL declare section>s.

cembedded SQL statement> may be specified wherever a Pascal statement may be s
cembedded SQL statement> may be prefixed by a Pascal label.

Pascal host identifier> is a Pascal variable-identifier whose-applied instance denotes
instance within an <embedded SQL begin declare> and, an-<embedded SQL end dec

Pascal variable definition> defines one or more <Pascal host identifier>s.

Pascal variable definition> shall be modified as-follows before it is placed into the pn
ed from the <embedded SQL Pascal program> (see the Syntax Rules of Subclause
bedded SQL host program>").

Any optional CHARACTER SET spectification shall be removed from the PACKED A
OF CHAR or CHAR alternatives-of*a <Pascal type specification> and a <Pascal CL
variable>.

The <length> specified in;the' PACKED ARRAY OF CHAR alternative of any <Pascg
Specification> that contains a CHARACTER SET specification and the <large object
Specified in a <Pascal CLOB variable> that contains a CHARACTER SET specificati

dentifier> specified in the containing <Pascal variable definition>.

If any <Pascal type specification> specifies the syntax “CHAR” and contains a CHAR
SET specification, then let L be a length equal to the length in octets of PN and PN
the <Rascal host identifier> specified in the containing <Pascal variable definition>.
greater than 1 (one), then “CHAR” shall be replaced by "PACKED ARRAY [1..L] OF

O/IEC
ionally,

<embedded SQL Pascal program> is a compilation unit that consists of Pascal text %‘rd SQL

pecified.

a defin-
lare>.

ogram
16.1,

RRAY
DB

I type
ength>
pn shall

be replaced by a Jength equal to the length in octets of PN, where PN is the <Pascal host

ACTER
| be

IfLis
CHAR".

d)

The syntax “BIT” shall be replaced by “"CHAR” in any PACKED ARRAY OF BIT or
alternatives of a <Pascal type specification>.

BIT

The <length> specified in any PACKED ARRAY OF BIT alternative in a <Pascal type
specification> shall be replaced by a length equal to the smallest integer not less than L/B,

as defined in the Syntax Rules of this Subclause.

The syntax

SQ TYPEISCLOB ( L)
and the syntax

SQL TYPEISBLOB( L)
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for a given <Pascal host identifier> HVN shall be replaced by

VAR HVN = RECORD
HVN_RESERVED : | NTEGER;
HVN_LENGTH : | NTECGER;

LAAL DATA . PDACKED-_ARRAN [ 1 L]
TIVIN_ O\t 7% . LI e\ |\ == =gy oy U T 1 B IR SRR =y |

END;

O ClAR:
o

n any <Pascal CLOB variable> or <Pascal BLOB variable>, where L is the numeric [value of
<large object length> as specified in Subclause 5.2, "<token> and <separatar>!", of ISO/IEC
D075-2.

g) [The syntax

SQL TYPE | S UDTN AS PDT
shall be replaced by

ADT

n any <Pascal user-defined type variable>, where ADT-is the data type listed in the| “Pascal
data type” column corresponding to the row for SQLydata type PDT in Table 23, "Ddta type
correspondences for Pascal”, in ISO/IEC 9075-25ADT shall not be “none”. The data type
dentified by UDTN is called the associated user-defined type of the host variable and the
data type identified by PDT is called the associated SQL data type of the host varialle.

h) [The syntax

SQL TYPE | S BLOB AS LOCATOR
shall be replaced by

| NTEGER

n any <Pascal BLOB locator variable>. The host variable defined by <Pascal BLOB| locator
variable> is called athinary large object locator variable.

i) [The syntax

SQL TYPE-I'S CLOB AS LOCATOR
shall be(replaced by

I NIFEGER

nahy <Pascal CLOB locator variable>. The host variable defined by <Pascal CLOB] locator
variable> is called a character large object locator variable.

j) The syntax
SQL TYPE I S <user - defi ned t ype> AS LOCATOR
shall be replaced by
| NTEGER

in any <Pascal user-defined type locator variable>. The host variable defined by <Pascal
user-defined type locator variable> is called a user-defined type locator variable. The data
type identified by <user-defined type> is called the associated user-defined type of the host
variable.

178 Host Language Bindings (SQL/Bindings)


https://iecnorm.com/api/?name=a099ce72ab34747aed4e88df6b2f2a6b

©ISO/IEC

6)

7

8)

9)

10)

11)
12)

13)

k)

ISO/IEC 9075-5:1999 (E)

16.8 <embedded SQL Pascal program>

The syntax

SQL TYPE I S <col | ection type> AS LOCATOR
shall be replaced by

| NTEGER

The
prod

The
call

CH
PAS

BIT]

mogt significant bit contains either 0 (zero) or 1 (one) and whose least significant bits co|

(zer

PACQ
nen
leng
tion

PACQ
bits

n any <Pascal array locator variable>. The host variable defined by <Pascal array,
variable> is called an array locator variable. The data type identified by <collection
called the associated array type of the host variable.

The syntax
SQL TYPE I S <reference type>

for a given <Pascal host identifier> HVN shall be replaced by
HVN : PACKED ARRAY [ 1. . <l engt h>] OF CHAR

n any <Pascal reference type>, where <length> is the implementation-defined lengt
pctets of a reference type.

modified <Pascal variable definition> shall be a valid Pascal variable-declaration ir
ram derived from the <embedded SQL Pascal program>.

reference type identified by <reference typex>_contained in an <Pascal REF variablg
bd the referenced type of the reference.

AR specified without a CHARACTER SET specification is the ordinal-type-identifier
CAL. The equivalent SQL data typéZis CHARACTER with length 1 (one).

describes a single-bit variable:\lt is mapped to a Pascal CHAR ordinal-type-identifig

D). The equivalent SQL data type is BIT with length 1 (one).

KED ARRAY [1..<length>] OF CHAR describes a character string having 2 or more
[s of the simple type CHAR. The equivalent SQL data type is CHARACTER with th
th and charactér,Set specified by <character set specification>. If <character set spe
> is not specified, then an implementation-defined <character set specification> is in

KEDARRAY [1..<length>] OF BIT describes a bit string variable. Let B be the nun
inva-Pascal CHAR and let L be the <length> of the bit string variable. The length

equ

ocator
type> is

h in

the

> is

of

r whose
nhtain O

compo-
P same
cifica-
hplicit.

hber of
Dbf an

valént Pascal character variable is the smallest integer not less than L/B. The equi

alent

SQL data type is BIT whose length is the <length> of the bit string variable.

INTEGER describes an exact numeric variable. The equivalent SQL data type is INTEGER.

REAL describes an approximate numeric variable. The equivalent SQL data type is REAL.

BOOLEAN describes a boolean variable. The equivalent SQL data type is BOOLEAN.

Access Rules

None.
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General Rules

1) See Subclause 16.1, “<embedded SQL host program>".

Conformance Rules

1)

2)

3)

4)

5)

6)

7)

8)

©ISO/IEC

Wit
sped
Wit
PACQ
Wit
<P4d|
Wit
be 4
Wit
a <H
Wit
<Pa
Wit
tain

Wit
CL(
not

out Fedture buUlb, Elmbedded FasCal ', <embedded SUL FasCal prograin-> shnall 1o
ified.

nout Feature F511, “BIT data type”, a <Pascal type specification> shall not,specify E
KED ARRAY [1..<length>] OF BIT.

nout Feature F451, “Character set definition”, or Feature F461, “Named character s
scal type specification> shall not contain a <character set specification>.

<Pascal REF variable>.

nout Feature S241, “Transform functions”, a <Pascal derived type specification> shal
Pascal user-defined type variable>.

hout Feature S232, “Array locators”, a <Pascal derived type specification> shall not
scal array locator variable>.

nout Feature S231, “Structured type locators”, the <user-defined type name> simply
ed in a <Pascal user-defined type locator variable> shall not identify a structured t

nout Feature T041, “Basic LOBrdata type support”, a <Pascal BLOB variable>, <Pa
DB variable>, <Pascal BLOB, locator variable>, and <Pascal CLOB locator variable>
be specified.

be

IT or

bts”, a

nout Feature S041, “Basic reference types”, a <Pascal derived ‘type specification> shall not

| not be

be a

con-
pe.

scal
shall
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16.9 <embedded SQL PL/I program>

Function

Specify an <embedded SQL PL/I program>.

Format

<enbedded SQL PL/I| progranms ::= 1! See the Syntax Rul es.

<PL/1 Jariable definition> ::=
(DCL | DECLARE}
{ <PL/I host identifier>
| <left paren> <PL/|1 host identifier>

[ { <conma> <PL/| host identifier>}... ] <night paren> }
<PL/| type specification>
[ <character representation>... ] <seni col on>
<PL/1 Host identifier> ::= 1! Seethe Syntax Rul es.

<PL/1 tlype specification> ::=
{ CHAR | CHARACTER } [ VARYING ] <l eft  paren><l ength><right paren>
[ CHARACTER SET [ IS ] <character set specification> ]
BIT [ VARYING] <left paren><length>&Vght paren>
<PL/I type fixed decimal > <l eft parlen> <precision>
<comma> <scal e> ] <right paren>
<PL/I type fixed binary> [ <lIef#\ paren> <precision> <right paren> ]
<PL/Il type float binary> <left)paren> <precision> <right paren>
<PL/I| derived type specification>

<PL/I| derived type specification> ::=

<PL/I CLOB vari abl e>

<PL/| BLOB vari abl é>

<PL/| user-defined type variabl e>

<PL/I CLOB | ocator vari abl e>

<PL/1 BLOB | ocat'or vari abl e>

<PL/| user-defined type |ocator variabl e>
<PL/I| array.-locator variable>

<PL/| REF\vari abl e>

<PL/1 (LOB vanhiable> ::=
SQL (TYPE | SCLOB <l eft paren> <l arge object |ength> <right paren>
[ CHARACTER SET [ IS ] <character set specification> ]

<PL/1 BLOB variable> ::=
SQ TYPE | SBLOB <l eft paren> <l arge object |ength> <right paren>

<PL/| user-defined type variable> ::=
SQL TYPE | S <user-defined type> AS <predefined type>

<PL/| CLOB |locator variable> ::=
SQL TYPE | SCLOB AS LOCATOR

<PL/1 BLOB |l ocator variable> ::=
SQ TYPE | SBLOB AS LOCATOR

<PL/I| user-defined type locator variable> ::=
SQL TYPE | S <user-defined type nane> AS LOCATOR
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<PL/I

array |locator variable> ::
SQL TYPE I S<collection type> AS LOCATOR

REF variable> ::
SQ TYPE | S<reference type>

<PL/ |

©ISO/IEC

<PL/I t

vpe fixed decimal> ::

<PL/I t

<PL/I t

Synta
1) An
text
one
sect]

An
with
stat]

2)

3) A<

cont

4) A<

5) A<

deri
“<p

a)

{ DEC |
FI XED {

DECI MAL } FI XED
DEC | DECI MAL }

ype fixed
{ BIN |
FI XED {

bi nary> ::
Bl NARY } FI XED
BIN | BINARY }

ype fl oat
{ BIN |
FLOAT {

bi nary> ::
Bl NARY } FLOAT
BIN | BINARY }

X Rules

SQL
nsist of
declare

<embedded SQL PL/I program> is a compilation_unijt that consists of PL/I text and
. The PL/I text shall conform to the PL/I standard 1SO 6160. The SQL text shall co
or more <embedded SQL statement>s and, optionally, one or more <embedded SQL
on>s,

<embedded SQL statement> may be specified wherever a PL/I statement may be sp¢cified
in a procedure block. If the PL/I statement could include a label prefix, the <embedded SQL
ement> may be immediately preceded by a label prefix.

PL/I host identifier> is any valid PL/I variable identifier. A <PL/I host identifier> shall be

ained in an <embedded SQL’ PL/I program>.
PL/I variable definition> defines one or more host variables.

PL/I variable definition> shall be modified as follows before it is placed into the program
ed from the<embedded SQL PL/I program> (see the Syntax Rules of Subclause 16.1,
bedded SQE host program>").

Any optional CHARACTER SET specification shall be removed from the CHARACTER or

CHARACTER VARYING alternatives of a <PL/I type specification>.

b)

lanaths-cneaecifiad ARACTER A CLIARACTED \/ARVINC nl-l-nvnn.ti\vler

c)

182 H

The of any
<PL/I type specification> or a <PL/I CLOB variable> that contains a CHARACTER SET
specification shall be replaced by a length equal to the length in octets of PN, where PN is
the <PL/I host identifier> specified in the containing <PL/I variable definition>.

nath
crgo N/ T IO T I\ T v o arcctri

The syntax

SQL TYPEISCLOB( L)
and the syntax

SQ. TYPE I SBLOB ( L)
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for a given <PL/I host identifier> HVN shall be replaced by

HVN_RESERVED FI XED Bl NARY( 31),
HVN_LENGTH FI XED Bl NARY( 31)

LAAL DATA _CLIARACTEN. <l
TIVIN_ DTN O VRO T NG |c||y|,|| },

DCL 1 HVN
2
2

n any <PL/l CLOB variable> or <PL/l BLOB variable>, where L is the numeri¢.value of
<large object length> as specified in Subclause 5.2, "<token> and <separator>","ef IJO/IEC
0075-2.

d) [The syntax

SQL TYPE | S UDTN AS PDT
shall be replaced by

ADT

n any <PL/l user-defined type variable>, where ADT is‘the data type listed in the {PL/I
data type” column corresponding to the row for SQL/data type PDT in Table 24, "Ddta type
correspondences for PL/I", in ISO/IEC 9075-2. ART)shall not be “none”. The data tiype
dentified by UDTN is called the associated user<defined type of the host variable and the
data type identified by PDT is called the associated SQL data type of the host varialjle.

e) [The syntax

SQ. TYPE | S BLOB AS LOCATOR
shall be replaced by

FI XED Bl NARY( 31)

n any <PL/I BLOB locator.variable>. The host variable defined by <PL/I BLOB lodator
variable> is called a binary large object locator variable.

f) [The syntax

SQL TYPE | S\CLOB AS LOCATOR
shall be replaced by

FIXED'BI NARY( 31)

n<any <PL/I CLOB locator variable>. The host variable defined by <PL/I CLOB lodator
(ariable> is called a character large ohject locator variable

g) The syntax
SQL TYPE I S <user - defi ned t ype> AS LOCATOR
shall be replaced by
FI XED Bl NARY( 31)

in any <PL/I user-defined type locator variable>. The host variable defined by <PL/I user-
defined type locator variable> is called a user-defined type locator variable. The data type
identified by <user-defined type> is called the associated user-defined type of the host vari-
able.

h) The syntax
SQL TYPE | S <col | ecti on type> AS LOCATOR
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16.9 <e

The
deri

6) The
the

7) A<

8) The
an
<ch
PL/

9) CH
cha

spegified, then an implementation-defined <character set specification> is implicit.

Casp:

a)

b)

mbedded SQL PL/I program>

shall be replaced by
FI XED BI NARY( 31)

©ISO/IEC

in any <PL/I array locator variable>. The host variable defined by <PL/I array locator
variable> is called an array locator variable. The data type identified by <collection type> is

called the associated array type of the host variable.

The syntax
SQ TYPE | S<reference type>

for a given <PL/I host identifier> HVN shall be replaced by
DCL HVN CHARACTER( <I engt h>) VARYI NG

pf a reference type.

modified <PL/I variable definition> shall be a valid PL/l data declaration in the prg
lved from the <embedded SQL PL/I program>.

reference type identified by <reference type> contained in an <PL/l REF variable> i
referenced type of the reference.

PL/1 variable definition> shall specify a scalar\wariable, not an array or structure.

optional <character representation> sequence in a <PL/I variable definition> may s
NITIAL clause. Whether other clauses may be specified is implementation-defined.
hracter representation> sequence shall be such that the <PL/I variable definition> is
DECLARE statement.

ARACTER describes a charagter string variable whose equivalent SQL data type ha
racter set specified by <chatacter set specification>. If <character set specification>

a)

If VARYING is‘'not specified, then the length of the variable is fixed. The equivalent
data type iss€HARACTER with the same length.

If VARYING is specified, then the variable is of variable length, with maximum sizg

n any <PL/I reference type>, where <length> is the implementation-defined length |n octets

gram

s called

pecify

The
a valid

5 the
s not

SQL

the

value of <length>. The equivalent SQL data type is CHARACTER VARYING with tlhe same

maximum length.

10) BIT describes a bit string variable.

Cas

a)

b)

€.

If VARYING is not specified, then the length of the variable is fixed. The equivalent SQL

data type is BIT with the same length. If the length of the variable is 1 (one), then
equivalent SQL data type may be BOOLEAN.

If VARYING is specified, then the variable is of variable length with maximum size

the

of the

value of <length>. The equivalent SQL data type is BIT VARYING with the same maximum

length.

11) FIXED DECIMAL describes an exact numeric variable. The <scale> shall not be greater than
the <precision>. The equivalent SQL data type is DECIMAL with the same <precision> and
<scale>.
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16.9 <embedded SQL PL/I program>

12) FIXED BINARY describes an exact numeric variable. The equivalent SQL data type is
SMALLINT or INTEGER.

13) FLOAT BINARY describes an approximate numeric variable. The equivalent SQL data type is
FLOAT with the same <precision>.

Acces

Genenal Rules

1)

Confag

1)

2)

3)

4)

5)

6)

7

8)

Non

See

Wit
Wit
VAR
Wit
<PL
Wit
a <H
Wit
<PL
Wit
arrg
Wit
tain

Wit

variable><PL/l BLOB locator variable>, and <PL/l CLOB locator variable> shall not b

fied

Rules

e

Subclause 16.1, “<embedded SQL host program>"

rmance Rules

nout Feature B017, “Embedded PL/I", <embedded SQL PL/program> shall not be s

nout Feature F511, “BIT data type”, a <PL/I type specification> shall not specify BIT|
YING.

nout Feature F451, “Character set definition®,;-or Feature F461, “Named character s
/1 type specification> shall not contain a <character set specification>.

nout Feature S041, “Basic reference types”, a <PL/I derived type specification> shall
PL/I REF variable>.

/1 user-defined type variable>.

nout Feature S232, “Array locators”, a <PL/I derived type specification> shall not be
y locator variable>;

nout Feature S231, “Structured type locators”, the <user-defined type name> simplyj
ed in a <PL{/l \user-defined type locator variable> shall not identify a structured type

nout Feature T041, “Basic LOB data type support”, a <PL/lI BLOB variable>, <PL/I

Dbecified.

or BIT

bts”, a

not be

nout Feature S241, “Transform\functions”, a <PL/I derived type specification> shall ot be a

a <PL/I

con-

CLOB
b speci-
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17 Direct invocation of SQL

17.1

<direct SQL statement>

Functlion

Specify
Form

direct execution of SQL.
't

<di rect] SQL statement> ::=

<di rectly executabl e statenent> <seni col on>

<di rect|]l y executable statenment> ::=

<direct SQ. data statenent>

<SQ. schenm st at enent >

<SQ. transaction statenent>

<SQ. connection statenent>

<SQ. session statenent >

<direct inplenentation-defined statenment>

<direct] SQL data statenment> ::=

<di rect

<del ete statenent: searched>

<direct select statenent: rmultiple rows>
<insert statenent>

<updat e statenent: searched>

<tenporary table declarati on>

i npl ement ati on-defined statenent> ::= 1! See the Syntax Rul es

Syntax Rules

1) The|<direct SQL data statement> shall not contain any SQL parameter reference, SQL
refefence,<dynamic parameter specification>, or <embedded variable specification>.

2) The|<value specification> that represents the null value is implementation-defined.

variable

3) The Format and Syntax Rules for <direct implementation-defined statement> are implementation-

defi

Acces

ned.

s Rules

1) The Access Rules for <direct implementation-defined statement> are implementation-defined.

General Rules

1) The following <direct SQL statement>s are transaction-initiating <direct SQL statement>s:

a) <direct SQL statement>s that are transaction-initiating <SQL procedure statement>s;

b)

<direct select statement: multiple rows>; and
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¢) <direct implementation-defined statement>s that are transaction-initiating.

2) After the last invocation of an SQL-statement by an SQL-agent in an SQL-session:

a) A <rollback statement> or a <commit statement> is effectively executed. If an unrecov-

b)

3)

c)

Let|S be the <direct SQL statement>.

erable error has occurred, or if the direct invocation of SQL terminated unexpectedly, or
if-any-constraint-tsnot-—satisfied—thena—rolback—statement>—isperformed—Otherwise,
the choice of which of these SQL-statements to perform is implementation-dependept.
The determination of whether a direct invocation of SQL has terminated unexpectedly is
mplementation-dependent.

et D be the <descriptor name> of any system descriptor area that is currently allogated
within the current SQL-session. A <deallocate descriptor statement> that specifies

DEALLCOCATE DESCRI PTOR D

s effectively executed.

All SQL-sessions associated with the SQL-agent are terminated.

4) The|current authorization identifier for privilege determination for the execution of S ig the

SQMU-session user identifier.

5)

merjt>, then an exception condition is raised: syntax error or access rule violation.

6) Whe¢n S is invoked by the SQL-agent:

Casg:

If S|does not conform to the Format, Syntax-Rules, and Access Rules for a <direct SQL |state-

a)

188

b)

If S is an <SQL connection statement>, then:
i) The diagnostics area is emptied.
i) S is executed,

iji) If S suecessfully initiated or resumed an SQL-session, then subsequent invocatigns of a
<direct\SQL statement> by the SQL-agent are associated with that SQL-session| until
the-SQL-agent terminates the SQL-session or makes it dormant.

Otherwise:

i) If no SQL-session is current for the SQL-agent, then

Case:

1) 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

2) If the SQL-agent has not executed an <SQL connection statement> and there is a de-
fault SQL-session associated with the SQL-agent, then the following <set connection
statement> is effectively executed:

SET CONNECTI ON DEFAULT
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17.1 <direct SQL statement>

3) Otherwise, an exception condition is raised: connection exception — connection does
not exist.

Subsequent calls to an <externally-invoked procedure> or invocations of a <direct SQL
statement> by the SQL-agent are associated with the SQL-session until the SQL-agent
terminates the SQL-session or makes it dormant.

1) Case:

)

PR AN

i) If an SQL-transaction is active for the SQL-agent, then S is associated with @h
SQL-transaction. If S is a <direct implementation-defined statement>, then-it
implementation-defined whether or not S may be associated with an active SQl
transaction; if not, then an exception condition is raised: invalid transaction stg
active SQL-transaction.

iji) If no SQL-transaction is active for the SQL-agent, then

2) If S initiated an SQL-transaction, then:
A) Let T be the SQL-transaction initiated by S.

B) T is associated with _this invocation and any subsequent invocations of <
SQL statement>s or-calls to an <externally-invoked procedure> by the S
agent until the SQL-agent terminates T.

C) If S is not a'<start transaction statement>, then

Case:

/a <set transaction statement> has been executed since the termina

ht
S

te —

A) If Sis a transaction-initiating <direct SQL statement>, then an SQL-transaction
is initiated.
B) If S is a <direct implementation-defined\Statement>, then it is implementation-

defined whether or not S initiates an /SQL-transaction. If an implementation

defines S to be transaction-initiating, then an SQL-transaction is initiated.

Hirect

QL-

tion of

the last SQL-transaction in the SQL-session (or if there has been no previous
SQL-transaction in the SQL-session and a <set transaction statemenjt> has

been executed), then the access mode, constraint mode, and isolation
T are set as specified by the <set transaction statement>.

level of

)

el - ) (] e - e ('l £ Ll e - e (]
OLIICIVVIbU, LE ALLESS TTTOUT, COTISUN anic 1mouc 10T Al COTIS U airies, ariu

olation

level for T are read-write, immediate, and SERIALIZABLE, respectively.

D) T is associated with the SQL-session.

iv) 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
— read-only SQL-transaction.

v) The diagnostics area is emptied.

vi) S is executed.
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7) If the execution of a <direct SQL data statement> occurs within the same SQL-transaction as
the execution of an SQL-schema statement and this is not allowed by the SQL-implementation,
then an exception condition is raised: invalid transaction state — schema and data statement
mixing not supported.

8) Case:

a) [If S executed successfully, then either a completion condition is raised: successful-cgmple-
tion, or a completion condition is raised: warning, or a completion condition isiraised: no
data.

b) [If S did not execute successfully, then all changes made to SQL-data ofi schemas by| the
pxecution of S are canceled and an exception condition is raised.

NOTE 32 — The method of raising a condition is implementation-defingd.

9) Diagnostics information resulting from the execution of S is placed ‘into the diagnostics firea as
spegified in Clause 18, “Diagnostics management”.

NOTE 33 — The method of accessing the diagnostics informatiofy i$ implementation-defined, buf does
not glter the contents of the diagnostics area.

Confdrmance Rules

1) Without Feature B021, “Direct SQL”, <direct SQLJstatement> shall not be specified.
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<direct select statement: multiple rows>

Function

Specify
Form

<di r ect

Synta

1) All
<dif

2) The
not
ROl

3) Let

4) If g
a<
but
a)

b)

Acces

Non

a statement to retrieve multiple rows from a specified table.

At

select statenent: multiple rows> ::=
Kquery expression> [ <order by clause> ]

X Rules

Syntax Rules of Subclause 7.12, "<query expression>", in ISONEC 9075-2, apply to
ect select statement: multiple rows>.

<query expression> or <order by clause> of a <direct select statement: multiple row
contain any <value specification> other than a <literal>, CURRENT_USER, CURRE
| E, SESSION_USER, SYSTEM_USER, or CURRENT_PATH.

T be the table specified by the <query expression>.

RDER BY is specified, then each <sort specification> in the <order by clause> shall
alue expression> VE, which shall not contain a <subquery> or a <set function specif
shall contain a <column reference>.

Let X be any <column reference> directly contained in VE.

If X does not contain an explicit <table or query name> or <correlation name>, the
Khall be a <column name> ‘that shall be equivalent to the name of exactly one colum

NOTE 34 — A previous version of ISO/IEC 9075 allows <sort specification> to simply contd
<signed integer> to-denote a column reference of a column of T. That facility no longer exist
Appendix E, "Incompatibilities with 1ISO/IEC 9075:1992 and ISO/IEC 9075-4:1996", in ISO/IE

5 Rules

e.

the

s> shall
ENT

contain
cation>,

VE

n of ST.
in a

s. See
C 9075.

Genet

| O Y |
arl \uUiItTco

1) All General Rules of Subclause 7.12, "<query expression>", in ISO/IEC 9075-2, apply to the
<direct select statement: multiple rows>.

2) Let

3) IfQ

Q be the result of the <query expression>.

is empty, then a completion condition is raised: no data.

4) If an <order by clause> is not specified, then the ordering of the rows of Q is implementation-
dependent.
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5) If an <order by clause> is specified, then the ordering of rows of the result is effectively deter-

min

a)

b)

c)

6) IfQ

Confo

Non

ed by the <order by clause> as follows:

Each <sort specification> specifies the sort direction for the corresponding sort key K;j. If

ASC is specified or implied in the i-th <sort specification>, then the sort direction fo

r Kj is

ascending and the applicable <comp op> is the <less than operator>. Otherwise, the sort

an op

et X and Y be distinct rows in the result table, and let XV; and YV; be the values
these rows, respectively. The relative position of rows X and Y in the resultis deter
comparing XV; and YV; according to the rules of Subclause 8.2, "<comparisen predic
ISO/IEC 9075-2, where the <comp op> is the applicable <comp op> for K;, with the f
special treatment of null values. Whether a sort key value that is nuli-s considered
pr less than a non-null value is implementation-defined, but all sort, Key values that

non-null values. XV; is said to precede YV; if the value of thesxxcomparison predicatg
<comp op> YV;" is true for the applicable <comp op>.

In the result table, the relative position of row X is befare row Y if and only if XVp
YV, for some n greater than 0 (zero) and less than.the number of <sort specificatio

mplementation-dependent.

rmance Rules

rator>.

f Kj in

ined by
hte>", in
bllowing
greater
are null

shall either be considered greater than all non-null values or be/considered less thah all

> "XV

recedes
N>s

and XV; = YV; for all i < n. The relative order af)two rows for which XV; = YV; for all i is

is not empty, then Q is returned. The method of returning Q is implementation-defined.
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