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Foreword

I1SQ (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that afe
members of ISO or IEC participate in the development of International Standards threugh techrical
committees established by the respective organization to deal with particular fields of technical
actjvity. 1SO and IEC technical committees collaborate in fields of mutual intérest. Other interna-
tional organizations, governmental and non-governmental, in liaison with ISOand IEC, also take
part in the work.

In the field of information technology, I1ISO and IEC have established*a-oint technical committeg,
ISQ/IEC JTC 1. Draft International Standards adopted by the joint technical committee are cirqu-
latdd to national bodies for voting. Publication as an Internatiohal Standard requires approval by
at least 75% of the national bodies casting a vote.

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

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

— |Part 1: Framework (SQL/Framework)

— |Part 2: Foundation (SQL/Foundatiof)

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

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

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

Foreword vii
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ISO/IEC 9075-5:1999 (E)

The
1)

2)

3)

4)
5)
6)
7

8)

9)

10)

11)
12)
13)

14)

15)

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

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

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

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

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

Clause 8, “Additional common elements”, defines additional language elements that are used i

various parts of the language.

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

Clause 10, “Schema definition and manipulation”, defines facilities for creating and managin
schema.

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

Clause 12, "Data-manipulation”, defines the data manipulation statements.

Clause 13,V Transaction management”, defines the SQL-transaction management statementsg,.

Clause\14, “Session management”, defines the SQL-session management statements.

his

€s.

eNts

g a

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

16)
17)
18)
19)

20)

21)

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.

Introduction
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22)

23)

Annex A, “SQL Conformance Summary”, is an informative Annex. It summarizes the confor-
mance requirements of the SQL language.

Annex B, “Implementation-defined elements”, is an informative Annex. It lists those features

farvwvhich-tho badvwveof thic nart of 1CO/ICC QNA7E ctatnc that thn cvntay, +thin oananina +ha

24)

25)

26)

27)

In 1

“Le
bla

TOT Vv icri— cric uuu_y UT o Par T U oo TE G JUT O JtOtC o thot CriC— Sy T too— Cric— T i g5 o ic

returned results, the effect on SQL-data and/or schemas, or any other behavior is partly.on
wholly implementation-defined.

Annex C, “Implementation-dependent elements”, is an informative Annex. It lists those featyires
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 behayiob is partly or
wholly implementation-dependent.

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

e

Annex E, “Incompatibilities with ISO/IEC 9075:1992”, is an infarmative Annex. It lists the
incompatibilities between this version of ISO/IEC 9075 and 4SO/IEC 9075:1992.

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

he text of this part of ISO/IEC 9075, Clauses begin a new odd-numbered page, and in Clausg 5,
Kical elements”, through Clause 21, “Confakmance”, Subclauses begin a new page. Any resulfing
nk space is not significant.

X
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Information technology — Database languages — SQL —
Part 5:

Ha

Thi

5 part of ISO/IEC 9075 specifies:

W | Do Ls LO ] 1 Y Ls AN
St Lallgyuayc oIirdiriys (oYVL/DITIUITNYS)

Scope

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

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

Syntax for direct invocation of SQL-statements:

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

Scope

1
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2

Normative references

[ In

ISO/IEC 9075-5:1999 (E)

ert this paragraph | The following standards contain provisions that, through reference in_this’ tgxt,

con
wel
1SQ
of t
Int

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

e valid. All standards are subject to revision, and parties to agreements based on this part ¢f
/IEC 9075 are encouraged to investigate the possibility of applying the most retent editions
he standards indicated below. Members of IEC and ISO maintain registers oficurrently validl
brnational Standards.

ISO/IEC 1539-1:1997, Information technology — Programming languages’— Fortran — Parg 1:

Base language.

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

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

ISO/IEC 7185:1990, Information technology — Rrogramming languages—Pascal.

ISO 8652:1995, Information technology — Rroegramming languages — Ada.

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

(SQL/Framework).

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

(SQL/Foundation).

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

ISO/IEC 907544y Information technology — Database languages — SQL — Part 4: Persistent
Stored Modtles (SQL/PSM).

ISO/IEC.9899:1990, Programming languages — C.

ISOHNEC 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
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3

Definitions, notations, and conventions

3.

1 Definitions

[ In

3.7

Notation

[ In

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

3.

3 Conventions

[[In

ert this paragraph | The conventions used in this part of }SO/IEC 9075 is defined in ISO/IEC

9075-1.

3.3

.1 Use of terms

1.1 Other terms

[ In

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

an
imr
if §
nar
<ex

3.3

SQL-statement if S1 is the value of an <SQL statement variable> referenced by an <execute

ne> by a <prepare statement> and that same <SQL statement name> is referenced by an
ecute statement> contained in an <externally-invoked procedure> that has been executed.

.2 Relationiships to other parts of ISO/IEC 9075

2.1 <€lause, Subclause, and Table relationships

Table 1—Clause, Subclause, and Table relationships

nediate statement> containgd:in an <externally-invoked procedure> that has been executed, pr
1 was the value of the «<SQL statement variable> that was associated with an <SQL statemgnt

ISO/IEC 9075-5:1999 (E)

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

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 conventions

5
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Table 1—Clause, Subclause, and Table relationships (Cont.)

©ISO/IEC

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

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

Part containing corre-

spondence

Libclause 3.1, “Definitions”
ibclause 3.2, “Notation”
Libclause 3.3, “Conventions”

S

S

S

Stibclause 3.3.1, “Use of terms”
Stibclause 3.3.1.1, “Other terms”
S

Libclause 3.3.2, “Relationships to
other parts of ISO/IEC 9075”

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

S

S

Spibclause 3.4, “Object identifier for
Dptabase Language SQL”
C
S
S

ause 4, “Concepts”
Libclause 4.1, “Catalogs”

Libclause 4.2, “SQL-client modules”

(9]

Libclause 4.3, “SQL-invoked rou-
tipes”

n

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

Stibclause 4.6.1, “Classes of (SQL-
statements”

Subclause 4.6.2, “SQLstatements
clpssified by function®

Subclause 4.6,3,4'SQL-statements
apd transaction states”

S

Subclause 3.1, "Definitions"
Subclause 6.1, "Notation"
Subclause 6.2, "Conventions"
Subclause 6.2.3, "Use of terms"
Subclause 6.2.3.7, "Other terms"

(none)

(none)

Subclause 6.3, "Object identifier for
Database Language SQL”

Clause 4, "Concepts"
Subclause 4.2.6.1(/iCatalogs"

Subclause 4,21,"'SQL-client mod-
ules"

Subclause 4.23, "SQL-invoked
routines”

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

Subclause 4.30.1, "Classes of SQL-
statements”

Subclause 4.30.2, "SQL-statements
classified by function"

Subclause 4.30.3, "SQL-statements
and transaction states"

ISO/IEC 9075-1
ISO/IEC 9075-1
ISO/IEC 9075-1
ISO/IEC9075-1
IS@/IEC 9075-1

(nohe)

(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

Subclause\4.6.4, “Embeddable SQL- none none
sllatements"

théelarica 4 668 “Deranarahla and nana nana
Stbélause4-6-5—Preparableand Aene Aene
immediately executable SQL-
statements”
Subclause 4.6.6, “Directly exe- none none

cutable SQL-statements”

Subclause 4.7, “Standard program-
ming languages”

Subclause 4.8, “Embedded syntax”

Subclause 4.28, "Standard program-
ming languages"

none

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-
ather part

Part containing corre-
spondence

Libclause 4.9, “SQL dynamic state-
ents”

Libclause 4.10, “Direct invocation of
DL

Libclause 4.11, “Privileges and
les”

S0 MWW I W

Stbclause 4.12, “SQL-transactions”
Subclause 4.13, “SQL-connections”
Stbclause 4.14, “SQL-sessions”
S
0

Libclause 4.15, “Client-server

Clause 5, “Lexical elements”
S

Libclause 5.1, “<token> and <sepa-
rgtor>"

Libclause 5.2, “<literal>"

S
Stibclause 5.3, “Names and identi-
figrs”

Clause 6, “Scalar expressions”
S

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

ibclause 7.1, “<table reference>"

Libclause 6.2, “<column reference>"

S
S
Spbclause 6.3, “<interval) value
expression>"

Clause 7, “QuerylexXpressions”
S

Libclause 7°2,\“<query specifica-
tipn>"

Clause, 8, “Additional common
ellements”

none

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-servéer
operation”

Clause 5, "Lexical elements"

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

Subclause 583 "<literal>"

Subclause*5.4, "Names and identi-
fiers!

Clause 6, "Scalar expressions”

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

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

Subclause 6.29, "<interval value
expression>"

Clause 7, "Query expressions"

Subclause 7.11, "<query specifica-
tion>"

Clause 10, "Additional common
elements"

none

none

ISO/IEC.9075-2

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

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

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

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

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

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

ISO/IEC 9075-2

Subclause 8.1, “<routine invoca-
tion>"

Clause 9, “Data assignment rules
and routine determination”

Subclause 9.1, “Retrieval assign-
ment”

Subclause 9.2, “Store assignment”

Subclause 10.4, "<routine invoca-
tion>"

Clause 9, "Data assignment rules
and routine determination”

Subclause 9.1, "Retrieval assign-
ment"

Subclause 9.2, "Store assignment"

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

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

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

Part containing corre-

spondence

ause 10, “Schema definition and
anipulation”

efinition>"
ibclause 10.2, “<view definition>"

Libclause 10.3, “<assertion defini-

C

n

Spubclause 10.1, “<check constraint
d

S

S

tipn>"

Suibclause 10.4, “<trigger defini-
tipn>”

Libclause 10.5, “<SQL-invoked
rqutine>"

(%)

Clause 11, “SQL-client modules”
Stibclause 11.1, “<SQL-client mod-
ule definition>"

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

S

Libclause 11.3, “<SQL procedure
sfatement>"

Clause 12, “Data manipulation”

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

Libclause 12.2, “<free locator ‘state-
ent>"

ause 13, “Transactiob-manage-
ent”

ent>"

S

1

C

11

Stbclause 13.1/%<eommit state-
m

Clause 14,¢Session management”
S
11

Clause 11, "Schema definition and
manipulation”

Subclause 11.9, "<check constraint
definition>"

Subclause 11.21, "<view definition>"

Subclause 11.36, "<assertion defini-
tion>"

Subclause 11.38, "<trigger defini-
tion>"

Subclause 11.49, "<SQL-invoked
routine>"

Clause 13, "SQL-client modules”

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

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

Subclause 13.5, "<SQL procedure
statément>"

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 9075-2

ISO/IEC 907542

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

Libclause 14.1, “<set catalog state- none none
eht>"
Subclause 14.2, “<set schema state- none none
ment>"
Subclause 14.3, “<set names state- none none
ment>"
Subclause 14.4, “<set path state- none none
ment>"
Subclause 14.5, “<set transform none none

group statement>"

8 Host Language Bindings (SQL/Bindings)
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Table 1—Clause, Subclause, and Table relationships (Cont.)

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

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

Part containing corre-
spondence

(]

(%)

(%)

Clause 15, “Dynamic SQL” none none
Stibclause 15.1, “Description of SQL none none
descriptor areas”
Stbclause 15.2, “<allocate descriptor none none
sfatement>"
Spbclause 15.3, “<deallocate de- none none
sqriptor statement>"
Stibclause 15.4, “<get descriptor none none
satement>"
Stibclause 15.5, “<set descriptor none none
satement>"
Stibclause 15.6, “<prepare state- none none
ment>"
Stibclause 15.7, “<deallocate pre- none none
pared statement>"
Spbclause 15.8, “<describe state- none none
nment>"
Stibclause 15.9, “<input using none none
lause>"
Libclause 15.10, “<output using none none
clause>"
Spubclause 15.11, “<execute state- none none
ment>"
Stibclause 15.12, “<execute/immedi- none none
afe statement>"
Spibclause 15.13, €<dynamic declare none none
cyirsor>"
Libclause. 15,14, “<allocate cursor none none
statement>"
Spbelause 15.15, “<dynamic open none none
stlatement>"
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
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Table 1—Clause, Subclause, and Table relationships (Cont.)

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

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

Part containing corre-
spondence

oSW0n O =W

= 0

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”

Stibclause 15.20, “<dynamic update none none
sflatement: positioned>"
Spibclause 15.21, “<preparable none none
dynamic delete statement: posi-
tipned>"
Libclause 15.22, “<preparable none none
namic update statement: posi-
ibned>"
ause 16, “Embedded SQL" none none
ibclause 16.1, “<embedded SQL none none
pst program>"
Libclause 16.2, “<embedded excep- none none
ibn declaration>"
Stibclause 16.3, “<embedded SQL none none
Afa program>"
Subclause 16.4, “<embedded SQL C none none
program>"
Syubclause 16.5, “<embedded SQL none none
CPBOL program>"
Stibclause 16.6, “<embedded SQL none none
Fprtran program>"
Stibclause 16.7, “<embedded SQL none none
MUMPS program>"
Subclause 16.8, “<embedded-SQL none none
Ppscal program>"
Syubclause 16.9, “<embedded SQL none none
PL/I program>’;
Clause 17, “Birfect invocation of none none
SpL”
Shibclause 17.1, “<direct SQL state- none none
ment>"
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-
ather part

Part containing corre-
spondence

ause 20, “Status codes”
Libclause 20.1, “SQLSTATE"
ause 21, “Conformance”

Libclause 21.2, “Claims of confor-
ance”

C

S

C

S

m

Ahnex A, “SQL Conformance
Stmmary”

Annex B, “Implementation-defined
elements”

Al
d
Al
Al

hnex C, “Implementation-
bpendent elements”

hnex D, “Deprecated features”

hnex E, “Incompatibilities with
$O/IEC 9075:1992"

Annex F, “SQL feature and package
tgxonomy”

=

24 nwo o

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

Subclause 8.1.5, "Claims of confor-
mance"

Appendix A, "SQL Conformance
Summary"

Appendix B, "Implementation-
defined elements”

Appendix C, "Implementatioh-
dependent elements”

Appendix D, "Deprecated features"

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

AppendixF/ "SQL feature and
package taxonomy"

ISO/IEC 9075-2
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 1, “Clause, Subclause, and none none
Table relationships”
Table 2, “Data types of <key word>s none none
used in the header of SQL descrip>
tdr areas”
Table 3, “Data types of <keysword>s none none
used in SQL item descriptor areas”
hble 4, “Codes usedfor SQL data none none
ypes in DynamictS@L"
hble 5, “Codé&s-associated with none none
htetime data types in Dynamic
OL”
hble 6, “Codes used for <interval none none
1alifier>s in Dynamic SQI "
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

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

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

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

Part containing corre-
spondence

DL

nog 4 ng -

DL

hble 12, “SQL/Bindings feature
xonomy and definition for Core

hble 13, “SQL/Bindings feature
xonomy for features outside Core

Table 31, "SQL/Foundation feature
taxonomy and definition for Core
SQL”

Table 32, "SQL/Foundation feature
taxonomy for features outside Core
sQL”

ISO/IEC 9075-2

ISO/IEC 9075-2

3.4 Object identifier for Database Language SQL

The object identifier for Database Language SQL is defined in ISOHEC 9075-1 in Subclause 6.3
"OHRject identifier for Database Language SQL", with the following additions:

Format

<Part 5 yes> ::
<Part

<Part 5 confornmance> ::=

<Part 5 direct> ::

5|

5 conformance>
<Part 5 direct> <Part 5 enbedded>

<Part 5 direct yes>

<Part 5 direct

<Part 5 direct yes> ::=

1]

<Paft 5 direct no>“w==

0|

di rectno/<l eft

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

<Pa|rt 5*enbedded no> :: =

fal|
T

enbeddedno—<left

no>

paren> 0

aren> 0 <rj ght

sql bi ndi ngs199x <l eft paren>5 <right paren>

directyes <left paren> 1 <right paren>

<right paren>

aran>

n.
et

<Part 5 enbedded | anguages> :: =

<Part
<Part
<Part
<Part
<Part
<Part
<Part

oo orag

enbedded
enbedded
enbedded
enbedded
enbedded
enbedded
enbedded

<Part 5 enbedded Ada> ::=

1]

<Part 5 enbedded C ::=

Ada>

(3
CcoBOL>
Fortran>
MUMPS>
Pascal >
PL/ 1>

[a
Pet

enmbeddedAda <l eft paren> 1 <right paren>

12 Host Language Bindings (SQL/Bindings)
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2 | enbeddedC <l eft paren> 2 <right paren>

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

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

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

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

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

Synhtax Rules
1) [Specification of <Part 5 Yes> implies that conformance.tothis part of ISO/IEC 9075 is claiméd.

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

3) |Specification of <Part 5 direct no> implies that conformance to <direct SQL statement> is npt
claimed.

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

5) |Specification of <Part 5 embedded no> implies that conformance to <embedded SQL host pr
gram> is not claimed.

o
[

Definitions, notations, and conventions 13
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4 Concepts

4.1 Catalogs

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

4.2 SQL-client modules

| Ingert this paragraph | SQL-session modules are implicitly-createdsmodules for prepared SQL-
stafements (see Subclause 4.34, "SQL-sessions", in ISO/IEC9Q075-2).

[ Ingert this paragraph | Each <SQL-client module definition>M that is associated with an SQL-sess|on,
other than an SQL-session module, may have associated with it a shadow module M1 that has tn
imglementation-dependent name not equivalent tothe <module name> of any other <SQL-clien
modlule definition> in the same SQL-session and . whose <module authorization clause> specifies
“SGHEMA SN, where SN is the explicit or implicit <schema name> of the <module authoriza-
tion clause> of M. The <language clause>, the 'SQL-path, if specified, and the <module charactey
set|specification> of M1 are identical to_the-torresponding characteristic of M. When M containg
a <module authorization clause> that. specifies “FOR STATIC ONLY”, this shadow module effec
tivgly contains one <externally-invoked procedure> for each SQL-statement prepared by <prepared
stafement>s or <execute immediate statement>s contained in M.

4.3 SQL-invokedroutines

[ Algment the 6th paragraph” | The <SQL procedure statement> forming the <routine body> must ex
clugle <SQL dynamigStatement>.

4.4 Locators

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

LOEATOR:

| 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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4.5

Cursors

EC

[ 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-

Ses!

510N and destroyed wnen that SUL-SessIon IS terminated.

[ In

ert this paragraph | In addition, a dynamic cursor is destroyed when a <deallocate prepared,staf

me

[ In

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

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

[ In

cur
pos
del

4.6

4.6

tioned> updates the current row of the cursor. A <dynamic delete-statement: positioned>
btes the current row of the cursor.

b SQL-statements

.1 Classes of SQL-statements

[ In

way

s. These are:

host program is preprocessed (see Subclause 4.8, “Embedded syntax”).

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

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

ert this paragraph _|(Fhiere are at least three additional ways of classifying SQL-statements:

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

According to whether or not they may be directly executed.

4.6.2 SQL-statements classified by function

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

SQL-dynamic statements

SQL embedded exception declaration

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

16

<dynamic declare cursor>

Host Language Bindings (SQL/Bindings)

nt> is executed that deallocates the prepared statement on which the dynamic cursor, is based.

e_

o

ert this paragraph | A <dynamic fetch statement> positions an open cursor gha specified row of the
sor’s ordering and retrieves the values of the columns of that row. A <dynmamic update statemgnt:

ert this paragraph | Most SQL-statements can be prepared for execution and executed in additiopal

In an embedded SQL host program, in which case they are prepared when the embedded SQL
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<allocate cursor statement>

<dynamic select statement>

ISO/IEC 9075-5:1999 (E)

4.6 SQL-statements

<dynamic open statement>
<dynamic close statement>
<dynamic fetch statement>
<direct select statement: multiple rows>

<dynamic single row select statement>

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

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

<preparable dynamic update statement: positioned>

ert this paragraph | The following are additional SQL+session statements:

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

<set path statement>

<set transform group statement>

ert this paragraph | The fellowing are the SQL-dynamic statements:

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

<get descriptor statement>

<set descriptor statement>
<prepare statement>
<deallocate prepared statement>
<describe input statement>
<describe output statement>

<execute statement>

Concepts
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4.6

SQL-statements

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

<embedded exception declaration>

EC

4.6

.3 SQL-statements and transaction states

[ In

ert this paragraph | Whether or not an <execute immediate statement> starts a transaction depg

on

the content of the <SQL statement variable> referenced by the <execute immediate‘Statemer

at the time it is executed. Whether or not an <execute statement> starts a transaetion dependg

on
tim
if t
the
sta

fhe content of the <SQL statement variable> referenced by the <prepare statément> at the

e the prepared statement referenced by the <execute statement> was prepared. In both case
ne content of the <SQL statement variable> was a transaction-initiating’SQL-statement, the
<execute immediate statement> or <execute statement> is treated as a\transaction-initiatin
ement; otherwise it is not treated as a transaction-initiating statement.

[[In

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

sta
tra

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

<allocate cursor statement>

<dynamic open statement>

<dynamic close statement>

<dynamic fetch statement>

<direct select statement: multiple rows>

<dynamic single row select statement>

<dynamic delete statement;\positioned>
<preparable dynamic-delete statement: positioned>
<dynamic update‘statement: positioned>
<preparablesdynamic update statement: positioned>
The follewing SQL-dynamic statements:

e «<describe input statement>

nds

= O

18

deseribe-outputstatement

= <allocate descriptor statement>

= <deallocate descriptor statement>
= <get descriptor statement>

= <set descriptor statement>

= <prepare statement>

= <deallocate prepared statement>
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[ 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.

SOVl baddad 42 l 1 o
YL CITTUCTUUTU TALTPUIUNT utuiaracvrio

— |The following SQL-data statements:
= <dynamic declare cursor>

= <dynamic select statement>

4.4.4 Embeddable SQL-statements

The following SQL-statements are embeddable in an embedded SQL hest program, and may be
the|<SQL procedure statement> in an <externally-invoked procedufe>' in an <SQL-client modul
definition>:

D

— |All SQL-schema statements

— |All SQL-transaction statements
— |All SQL-connection statements
— |All SQL-session statements

— |All SQL-dynamic statements
— |All SQL-diagnostics statements
— |The following SQL-data statements:
= <allocate cursor statement>
= <open statement>

= <dynamic open statement>
e <close statement>

e <dynhamic close statement>

-~ <fetch statement>

= <dynamic fetch statement>

= <select statement: single row>

= <insert statement>

= <delete statement: searched>

* <delete statement: positioned>

= <dynamic delete statement: positioned>

e <update statement: searched>

Concepts 19
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= <update statement: positioned>
= <dynamic update statement: positioned>

o <free locator statement>

— |The following SQL-control statements:
= <call statement>

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

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

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

— |SQL embedded exception declarations

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

— |<dynamic select statement>

— |<dynamic single row select statément>

— |<direct select statement: multiple rows>

— |<preparable dynamic delete statement: positioned>

— |<preparable dynarmic update statement: positioned>

4.9.5 Preparable and immediately executable SQL-statements
The following SQL-statements are preparable:

— |AdL. SQL-schema statements

— All SQL-transaction statements
— All SQL-session statements
— The following SQL-data statements:
e <delete statement: searched>
e <dynamic select statement>
= <dynamic single row select statement>

e <insert statement>
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= <preparable dynamic update statement' positioned>
= <preparable implementation-defined statement>

= <free locator statement>

The following SQL-control statements:

« <call statement>

sequently, the following SQL-statements are not preparable:
All SQL-connection statements

All SQL-dynamic statements

All SQL-diagnostics statements

SQL embedded exception declarations

The following SQL-data statements:

= <allocate cursor statement>

e <open statement>

= <dynamic open statement>

e <close statement>

e <dynamic close statement>

= <fetch statement>

= <dynamic fefch statement>

= <selectstatement: single row>

« <delete statement: positioned>

«_~<dynamic delete statement: positioned>

e <update statement: positioned>

= <dynamic update statement: positioned>
« <direct select statement: multiple rows>
= <temporary table declaration>

* <declare cursor>

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

— <dynamic single row select statement>

4.4.6 Directly executable SQL-statements
The following SQL-statements may be executed directly:
— |All SQL-schema statements

— |All SQL-transaction statements

— |All SQL-connection statements

— |All SQL-session statements

— |The following SQL-data statements:

e <temporary table declaration>

« <direct select statement: multiple rows>

= <insert statement>

e <delete statement: searched>

e <update statement: searched>

Co

=S

sequently, the following SQL-statements may not be executed directly:
— |All SQL-dynamic statements

— |All SQL-diagnostics statements

— |SQL embedded exception declarations

— |The following-SQL-data statements:

= <declare cursor>

= A<dynamic declare cursor>

< <allocate cursor statement>
= <open statement>
= <dynamic open statement>
e <close statement>
= <dynamic close statement>
= <fetch statement>

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

= <dynamic single row select statement>

« <delete statement: positioned>

= <dynamic delete statement: positioned>

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

= <dynamic update statement: positioned>

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

— |<hold locator statement>

4.7 Standard programming languages

[ Ingert this paragraph | This part of ISO/IEC 9075.$pecifies a mechanism whereby SQL language may
be ¢mbedded in programs that otherwise conform to any of the same specified programming lan
gudge standards.
NQOTE 1 — In this part of ISO/IEC 9075;. for the purposes of interfacing with programming languages, tle
datq types DATE, TIME, TIMESTAMP{ and INTERVAL must be converted to or from character strings i
thoge programming languages by means of a <cast specification>. It is anticipated that future evolution ¢f
programming language standards«will support data types corresponding to these four SQL data types; thjs
stanpdard will then be amended fto reflect the availability of those corresponding data types.

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

varlables are dlrectly 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>,

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

Anlimplementation may reserve a portion of the name“space in the <embedded SQL host program>
for [the names of procedures or subroutines that are ‘generated to replace SQL-statements and fé:[]r‘I
propram variables and branch labels that may be*generated as required to support the calling df
thepe procedures or subroutines; whether this-reservation is made is implementation-defined. They
may similarly reserve name space for the <module name> and <procedure name>s of the genergted
<SQL-client module definition> that may-be associated with the resulting standard compilation
unit. The portion of the name space-te:be so reserved, if any, is implementation-defined.

4.9 SQL dynamic statements

nitijon> or into a compitation unit using the embedded syntax. In other cases, the SQL-statememnt

stafement. A &prepare statement> is used to prepare the generated SQL-statement for subsequgnt
exepution. A.<deallocate prepared statement> is used to deallocate SQL-statements that have bgen
prepared-with a <prepare statement>. A description of the input dynamic parameters for a pre
pargpd./Statement can be obtained by execution of a <describe input statement>. A description of [the
restltant columns of a <dynamic select statement> or <dynamic single row select statement> cgdn
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
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nt and for the resulting values from a <dynamic fetch statement> or the execution of aprep
namic single row select statement> can be either a list of dynamic parameters or embedded

areas, together with a header that includes a count of the number of those item' descriptor
d>s used in the header of SQL descriptor areas”, in Subclause 15.1, “Description of SQL de-
y word>s used in SQL item descriptor areas”, in Subclause 15.1, “DPescription of SQL descrif

ements: <allocate descriptor statement>, <deallocate descriptorstatement>, <set descriptor
ement>, and <get descriptor statement>.

entifier> comparisons in Subclause 5.2, "<token>and <separator>", in ISO/IEC 9075-2.

ne or extended cursor name)may be global or local. The scope of a global name is the SQL-
sion. The scope of a local name is the <SQL-client module definition> in which it appears. A
rence to an entity inlwhich one specifies a global scope is valid only if the entity was defined

ty in which one.Specifies a local scope is valid only if the entity was defined as local and if th
rence is fromthe same <SQL-client module definition> in which it was defined. (The scope
-extended_ Statement names and non-extended cursor names is always local.)

[TE 2 — The namespace of non-extended statement names and non-extended cursor names is different

—

arespecified to be LOCAL, respectively.

Th

Tetationships between prepared Statements and <sSQL-—ctient module definition>s are:

interface for input dynamic parameters and output dynamic parameters for a prepared staale-

hs. The header of an SQL descriptor area consists of the fields in Table 2, Data types of <kg¢y

areas”. The SQL descriptor area is allocated and maintained by, the’system with the followipg

if

amic statements can be identified by <statement name>s or by <extended statement name>fs.
ilarly, dynamic cursors can be identified by~<cursor name>s and by <extended cursor name=s.
non-extended names are <identifier>s. [The extended names are <target specification>s whdse
les are <identifier>s used to identify the statement or cursor. Two extended names are equiy-
nt if their values, with leading and.trailing <space>s removed, are equivalent according to tHe
s for <identifier> comparison in(Subclause 5.2, "<token> and <separator>", in ISO/IEC 907512.

f

ed

ables or an SQL descriptor area. An SQL descriptor area consists of one or mare/item descrjp-

of

SQL descriptor area is identified by a <descriptor name>jwwhich is a <simple value specification>
whose value is an <identifier>. Two <descriptor name>s identify the same SQL descriptor area
r values, with leading and trailing <space>s removed, are equivalent according to the rules for

SQL descriptor area name may be defined as global or local. Similarly, an extended statemept

as

an

e

N the hamespace of extended statement names that are specified to be LOCAL and extended cursor ngmes

— Within an SQL-session, all global prepared statements (prepared statements with global state-

ment names) belong to the SQL-session module.

— Within an SQL-session, each local prepared statement (a prepared statement with a local state-

ment name) prepared in an <SQL-client module definition> containing a <module authorizati
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
IPTeEpare Statermernt> 0T <EXECUtE IMMmMediate Statements Wit whith Tt 1S prepared.

— [Within an SQL-session, each local prepared statement (a prepared statement with a local
statement names) prepared in an <SQL-client module definition> M containing a <module
authorization clause> that contains “AUTHORIZATION <module authorization identifier> FOR
STATIC ONLY" belongs to a shadow module that has an implementation-dependent name npt
equivalent to the <module name> of any other <SQL-client module definitign>)in the same
SQL-session and whose <module authorization clause> specifies “SCHEMA SN”, where SN |s
the explicit or implicit <schema name> of the <module authorization clause> of M.

NOITE 3 — The SQL-session module is defined in Subclause 4.34, "SQL-sessions”, in 1ISO/IEC 9075-2.

Dymamic execution of SQL-statements can generally be accomplished in two different ways.

Statements can be prepared for execution and then later executed ‘one or more times; when the
stafement is no longer needed for execution, it can be released by the use of a <deallocate prepafed
stafement>. Alternatively, a statement that is needed only once can be executed without the prgpa-
ratfon step—it can be executed immediately (not all SQL-statements can be executed immediately).

Mahy SQL-statements can be written to use “parameters” (which are manifested in static execution
of $QL-statements as host parameters in <SQL _procedure statement>s contained in <externally
invpked procedure>s in <SQL-client module definition>s or as host variables in <embedded SQU
stafement>s contained in <embedded SQL host program>s). In SQL-statements that are executpd
dyrfamically, the parameters are called dynamic parameters (<dynamic parameter specification>s)
and are represented in SQL language:by a <question mark> (?).

In many situations, an application that generates an SQL-statement for dynamic execution knoys
in detail the required characteristics (e.g., <data type>, <length>, <precision>, <scale>, etc.) of epch
of the dynamic parameters used'in the statement; similarly, the application may also know in dgtail
the|characteristics of the vallies that will be returned by execution of the statement. However,
in gther cases, the application may not know this information to the required level of detail; it is
pospible in some cases.for the application to ascertain the information from the Information Schejma,
but]in other casesAe.g., when a returned value is derived from a computation instead of simply ffom
a column in a table; or when dynamic parameters are supplied) this information is not generally
avaTiIabIe exceptin the context of preparing the statement for execution.

To providesthe necessary information to applications, SQL permits an application to request thg
SQL -server to describe a prepared statement. The description of a statement identifies the number
of input dynamic parameters (describe input) and their data type information or it identifies thd
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

ISO/IEC 9075-5:1999 (E)

nts

rai§ing of am eXCEpPHOT COMATto.
4.10 Directinvocation of SQL

Direct invocation of SQL is a mechanism for executing direct SQL-statements, known’as <direc

SQ
the

method of accessing the diagnostics information that results from the exectition of <direct SQL

sta

4.11 Privileges and roles

| statement>s. In direct invocation of SQL, the method of invoking <direct SQL statement>
method of raising conditions that result from the execution of <direct SQL statement>s, thq

ement>s, and the method of returning the results are implementation=defined.

[ In

ert this paragraph | For direct SQL, the SQL-session user idéentifier is always the current author

tion identifier.

4.12 SQL-transactions

[ In

ert this paragraph | The operations comprising\an SQL-transaction may also be performed by th

dirgct invocation of SQL.

[ In

ert this paragraph | It is implementationsdefined whether or not the dynamic execution of an <S

dyrjamic data statement> is permitted-to occur within the same SQL-transaction as the dynamig

ecu

qui

completion condition warning with an implementation-defined subclass code is raised.

fements, or conditions. are violated, then an implementation-defined exception condition or &

[ In

ert this paragraph _|‘Each direct invocation of SQL that executes an SQL-statement of an SQL-

tra

SQ

tra

4.13°~SQL-connections

nsaction is associated with that SQL-transaction. An SQL-transaction is initiated when no
| -transactiondis currently active by direct invocation of SQL that results in the execution of
nsactionsAnjtiating <direct SQL statement>.

iza-

[17]

DL

ex-

tion of an SQL-schema statement. If it does occur, then the effect on any open cursor, prepared
dyrjamic statement, or deferred-constraint is implementation-defined. There may be additional
implementation-defined restrictions, requirements, and conditions. If any such restrictions, re-

| 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

EC

[ Replace 3rd paragraph | Within an SQL-session, module local temporary tables are effectively created

by
of 4
the

SQ

ctemporary tapte dectaration=s—viodutetocattermporary tabtesareaccessibte oty toimvocat
externally-invoked procedure>s in the SQL-client module or SQL-session module in which

y are created. The definitions of module local temporary tables persist until the end of-the

| -session.

[ In

ert this paragraph | An SQL-session also spans the execution of a sequence of consecdtive SQL-

sta

ements invoked by the direct invocation of SQL.

[ In

ert this paragraph | An SQL-session has an SQL-session module that is different from any othel

<S(
ses

SQ

nan

DL -client module definition> that exists simultaneously in the SQL-environment. The SQL-
Eion module contains the global prepared SQL-statements that belongto the SQL-session. T
| -session module contains a <module authorization clause> that specifies SCHEMA <schema
ne>, where the value of <schema name> is implementation-dependent.

[ In

ert this paragraph | An SQL-session has a default catalog name‘that is used to effectively qualif

ung
me
<pr
vok
sub
sta

ualified <schema name>s that are contained in <preparable’ statement>s when those state-
nts are prepared in the current SQL-session by either an <execute immediate statement> or
epare statement> or are contained in <direct SQL statement>s when those statements are i
ed directly. The default catalog name is initially set,;to an implementation-defined value but
sequently be changed by the successful executionof a <set catalog statement> or <set schen
ement>.

[[In

ert this paragraph | An SQL-session has a default unqualified schema name that is used to effed

tive

ly qualify unqualified <schema qualified-hame>s that are contained in <preparable statemer

whéen those statements are prepared in“the current SQL-session by either an <execute imme-

dia
tho
imp
sch

[e statement> or a <prepare statement> or are contained in <direct SQL statement>s when

lementation-defined value but.can subsequently be changed by the successful execution of a
bma statement>.

[ In

ert this paragraph | An SQL=Session has a SQL-path that is used to effectively qualify unquali-

fied
in s
eith
SQ
imp
<seg

<routine name>s that are immediately contained in <routine invocation>s that are containg

Lpreparable statement>s when those statements are prepared in the current SQL-session by
er an <execute immediate statement> or a <prepare statement> or are contained in <direct|
| statement>s when those statements are invoked directly. The SQL-path is initially set to &
lementation-defined value, but can subsequently be changed by the successful execution of 3
t path-statement>.

[ In

ert’this' paragraph | The text defining the SQL-path can be referenced by using the <general val

e statements are invoked directly. The default unqualified schema name is initially set to ah

ons

e

Kset

d

n

spe

Cification> 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” WHIC evalluates to the name of the transform
gropp associated with all types that have no type-specific transform group specified for them:

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

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

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

or Uiser-defined type locator is assigned a value of binary large object. type, character large objegt

D

tor,

typg, array type, or user-defined type, respectively. A host variable that is a locator may be holdable

or monholdable.

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

— |The SQL-session module.

— |The current default catalog name.

— |The current default unqualified schema name:.

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

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

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

4.15 Client-server operation

[ Ingert this;paragraph | <direct SQL statement>s containing an <SQL connection statement> or an
<SQL:diagnostics statement> are processed by the SQL-client. Other <direct SQL statement>s

(1)
o

are

prc'\aoenrl hvtha SOl —carvar
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5 Lexical elements

5.1 <token>and <separator>

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

<del imter token> ::=

Il Al alternatives fromlSQO | EC9075-2
| <doubl e peri od>

<doubl e period> ::= ..

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

| DEGREE | DYNAM C_FUNCTI ON | DYNAM G\FUNCTI ON_CODE
| RETURNED CARDI NALI TY

| STRUCTURE

| TOP_LEVEL_COUNT

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

| CURRENT DEFAULT TRANSFORM GROUP
| CURRENT_TRANSFORM GROUP_FOR TYPE

| DYNAMFC

| NESTI'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

Sp4cify a non-null value.

Format

No addi ti onal Format itens.

Syntax Rules
1) |[Augments SRE) Case:

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

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

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.

Cdnformance Rules

No additional Conformance Rules.

Lexical elements 33


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

ISO/IEC 9075-5:1999 (E) ©I1S0/1

5.3

Names and identifiers

5.3 Names and identifiers

Function

Sp4qcify names.

Format

<S(

<st

<eX

<dy

<ex
<de

<scC

Sy
1)

2)

EC

L statenment nanme> ::=
<statenment nane>
| <extended statenent nane>

at ement nanme> ::= <identifier>

t ended statenent nane> ::=
[ <scope option> ] <sinple value specification>

nam ¢ cursor nane> ::=
<cursor name>
| <extended cursor nane>

t ended cursor name> ::=
[ <scope option> ] <sinple value specifjcdti on>

Scri ptor nane> ::=
[ <scope option> ] <sinple value specification>

ope option> ::=

GLOBAL
| LOCAL

htax Rules

| Insert before SR4)a) | If the <local or schema qualified name> is contained, without an interver
<schema definition=) in a <preparable statement> that is prepared in the current SQL-sessi
by an <execute-immediate statement> or a <prepare statement> or in a <direct SQL stateme
that is invokedvdirectly, then the default <unqualified schema name> for the SQL-session ig
implicit.

[ Insert hefore SR11)a) | If the <schema qualified name> is contained, without an intervening
<schema definition>, in a <preparable statement> that is prepared in the current SQL-sessi

ing

nt>

DN

by an <execute immediate statement> or a <prepare statement> or in a <direct SQL stateme

nt>

3)

4)

34

that is invoked directly, then the default <unqualified schema name> for the SQL-session is
implicit.

[ 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.

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.

TRy = + + : H'H +1 +
6) TISTTT UNMS™ OTN Thc dcu:al Cd LyPU Uf LhU QIIIIP:U va:uc O}JC\JIfI\JGLIUII Uf U/\Lclldcd CUrovur 1iarri :>
shall be character string with an implementation-defined character set and shall have an'actet
length of 128 octets or less.

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

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

Access Rules

No additional Access Rules.

Gdneral Rules

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

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

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

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

5) The value of an <extended cursor name> identifies a cursor created by the exe
cution of an~<allocate cursor statement>. If a <scope option> of GLOBAL is specified, then the

scope of‘the <extended cursor name> is the current SQL-session. If a <scope option> of LOCAL
is specified or implicit, then the scope of the <extended cursor name> is further restricted to|the
<SQL-client module definition> in which the <extended cursor name> appears.

6) | Insert this GR | 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) Without Feature B0O31, “Basic dynamic SQL”, conforming SQL language shallynot
contain any <SQL statement name>, <dynamic cursor hame>, or <descriptor name>.
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6 Scalar expressions

6.1 <value specification> and <target specification>

Function

Spdcify one or more values, host parameters, SQL parameters, dynamic parameters, or host valri-
ables.

Format

<gejneral val ue specification> ::=
Il Al alternatives fromlSQ | EC9075-2
| <dynam ¢ paraneter specification>
| <enmbedded vari abl e specification>
| CURRENT_DEFAULT_TRANSFORM GROUP
| CURRENT_TRANSFORM GROUP_FCR TYPE <user - def.i'ned type>

<si|mpl e val ue specification> ::=
'l Al alternatives froml SO | EC 9075 2
| <enmbedded vari abl e name>

<tafrget specification> ::=

'l Al'l alternatives froml S@.l EC 9075-2
| <dynanmic paraneter specifi\cation>
| <enbedded vari abl e speci fication>

<sifmpl e target specification3"::=
1l Al alternatives)fromlSQ |EC9075-2
| <enbedded vari ablye name>

<dyjnam ¢ paranet er .Specification> ::= <questi on nmark>

<enpedded vari abl @ specification> ::=
<enbedded~vari abl e name> [ <indicator variable> ]

<i ndi cat orxvari able> :: =
[SNDI CATOR ] <enbedded vari abl e nanme>

Syntax Rules

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

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

3) Each <dynamic parameter specification> shall be contained in a <preparable
statement> that is dynamically prepared in the current SQL-session through the execution of a
<prepare statement>.
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6.1

4)

<value specification> and <target specification>

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

AC

Ge

1)

2)

3)

4)

5)

6)

Cdanformance Rules

1)

2)

IS SUL_IDENTIFIEKR.

cess Rules

No additional Access Rules.

neral Rules

A <dynamic parameter specification> identifies a parameter‘used by a dynamicglly
prepared statement.

An <embedded variable specification> identifies a-host variable or a host variaple
and an indicator variable.

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

If an <embedded variable specificatiéfi> contains an <indicator variable> and the
value of the indicator variable is negative, then the value specified by the <embedded varialjle
specification> is null; otherwise, the value specified by a <embedded variable specification> |s
the value of the host variable identified by\the <embedded variable name>.

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

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

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

type.
Without Feature B031, “Basic dynamic SQL", a <general value specification> shall

not be a <dynamic parameter specification>.

38
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6.2 <column reference>

Function
Re(jrrence a column.
Format

No addi ti onal Format itens.

Syntax Rules

No additional Syntax Rules.

Access Rules

1) If CR is a <column reference> whose qualifying table is a base table or a viewgd
derived table and that is contained in any of:

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

Case:

a) If <column reference> is'tontained in an <SQL schema statement>, then the applicable
privileges of the <authorization identifier> that owns the containing schema shall include
SELECT for C.

b) Otherwise, the-Current privileges shall include SELECT for C.

NOTE 5 — “User-privileges” and “applicable privileges” are defined in Subclause 10.5, "<privileges>"} in
ISO/IEC 9075-2.

Gdneral-Rules

Noyadditional General Rules.

Conformance Rules

No additional Conformance Rules.
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6.3 <interval value expression>

Function

Sp4gcify an interval value.

Format

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

Syntax Rules

1) An <interval primary> shall specify <interval qualifier> only if the <interval
primary> specifies a <dynamic parameter specification>.

Access Rules

No additional Access Rules.

Gdneral Rules

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

CAST (VEP AS | NTERVAL | Q

Cdanformance Rules

No additional Conformance Rules.
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7 Query expressions

7.1 <table reference>

Function
Reference a table.
Format

No addi ti onal Format itens.

Syntax Rules

No additional Syntax Rules.
Acfess Rules

1) If the <table reference> is coentained in a <direct select statement: multiple rows>
then the current privileges shall includé_SELECT for at least one column of T.

Gdneral Rules

No additional General Rulés:

Cdanformance Rules

No additional Conformance Rules.
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7.2

>

<query specification>

7.2 <query specification>

©ISO/IEC

Function

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

Format

No

Sy
1)
2)

AcC

Ge

hddi ti onal Format itens.

Nhtax Rules

[ Insert after SR16)a)i) | An <indicator variable>.

| Insert after SR16)a)i) | A <dynamic parameter specification>;

cess Rules

No additional Access Rules.

neral Rules

No additional General Rules.

Cdanformance Rules

No additional Conformance Rules.
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8 Additional common elements

8.1 <routine invocation>

Function
Invpke an SQL-invoked routine.
Format

No addi ti onal Format itens.

Syntax Rules

1) |[ Replace SR8)c))4HA) | If Aj is an <embedded variable natne> or a <host parameter specificatiop>
then P; shall be assignable to A, according to the Syntax Rules of Subclause 9.1, "Retrieva
assignment”, with A; and P; as TARGET and VALUE, respectively.

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.

Canformance Rules

No additional*Conformance Rules.
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9

Data assignment rules and routine determination

ISO/IEC 9075-5:1999 (E)

Fu

Sp§
wit

Sy
1)

AcC

Ge

1)

2)

.1 Retrieval assignment

nction

cify rules for assignments to targets that do not support null values or that support null val

N indicator parameters (e.g., assigning SQL-data to host variables).
htax Rules
If T is either a locator parameter of an external ‘outine, a locator variable, o

host parameter that is a character large object locator parameter, then the declared type of
shall be character large object type and the character string,type of T and the declared type
V shall be mutually assignable.

cess Rules

No additional Access Rules.

neral Rules

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

Case:
a) If an indicator variablelis specified for T, then that indicator variable is set to —1.

b) If no indicator variable is specified for T, then an exception condition is raised: data exc
tion — null valug,no indicator parameter.

then

Case:

a) «Ifthe declared type of T is character string, bit string, or binary string and the length i
characters, bits, or octets, respectively, M of V is greater than the length in characters,

Hes

I a
N
of

lp_

[ Insert after GR3)~}1f' V is not the null value, T is a host variable, and T has an indicator variable,

h

it 4ot 43 1 £ T 4l . H=S H S + H + 4 MNA LE DA Al J-L-l
OTLS, UTTUCTCLS, TCOPTCLUIVETY, UT 1, T U Uit AdtUuT Al aliic T 1S ST U TU VI T IVITTALETUS U e

maximum value that the indicator parameter can contain, then an exception condition is

raised: data exception — indicator overflow.

b) Otherwise, the indicator variable is set to 0 (zero).

Data assignment rules and routine determination
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9.2 Store assignment

Function

Spdcify rules for assignments where the target permits null without the use of indicator variabl
such as storing SQL-data.

Synhtax Rules

1174
v

No additional Syntax Rules.

Access Rules

No additional Access Rules.

Gdneral Rules

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

Case:
1) If the value of the indicator variable is equalito —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 raisgd:
data exception — invalid indicator parameter value.

46 Host Language Bindings (SQL/Bindings)


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

©ISO/IEC

ISO/IEC 9075-5:1999 (E)

9.3 Data types of results of aggregations

9.3 Data types of results of aggregations

Function

Spe

1)

Access Rules

Gdneral Rules

Let IDTS be a set of data types specified in an application of ¢this Subclause.
let DTS be the set of data types in IDTS excluding any data types that are,undefined. If th
cardinality of DTS is 0 (zero), then the result data type is undefined and¢ho further Rules of
Subclause are evaluated.

NOTE 6 —

Zhe notion of “undefined data type” is defined in Subclause 15.6,/'<prepare statement>".

No additional Access Rules.

No additional General Rules.

cify the result data type of the result of an aggregation over values of compatible data types
such as <case expression>s, <collection value expression>s, or a column in the result of a <quer
expression>.

Syntax Rules

<

e
this

Data assignment rules and routine determination
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Schema definition and manipulation

10

Fu
Sp§

.1 <check constraint definition>

nction
cify a condition for the SQL-data.

Format

No

Sy
1)

AC
1)
Ge

1)

hddi ti onal Format itens.

htax Rules

tion> or a <dynamic parameter specification>.
cess Rules
No additional Access Rules.

neral Rules

No additional General Rules.

Cdnformance Rules

No additional Conformance Rules.

Insert this SR | The <search condition> shall also not canhtain an <embedded variable specificat

Schema definition and manipulation

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

Function
Djine a viewed table.
Format

No addi ti onal Format itens.

Syntax Rules

1) The <view definition> shall not contain an <embedded'variable specification> dr a
<dynamic parameter specification>.

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.

Cdnformance Rules

No additional Conformance Rules:
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10.3 <assertion definition>

Function

Spdcify an integrity constraint by means of an assertion and specify when the assertion is to(bg
chefked.

Format

No addi ti onal Format itens.

Synhtax Rules

1) The <search condition> shall also not contain an <embedded variable specifiga-
tion> or a <dynamic parameter specification>.

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.

Cdnformance Rules

No additional Conformance_Rules.
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10.4 <trigger definition>

Function

Djine triggered SQL-statements.
Fofrmat

No addi ti onal Format itens.

Syntax Rules

1) The <triggered action> shall not contain a <dynamic.parameter specification> pr
an <embedded variable name>.

2) The <triggered SQL statement> shall not generally contain an <SQL dynamic
statement>.

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.

Canformance Rules

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

Function
Djine an SQL-invoked routine.
Format

No addi ti onal Format itens.

Syntax Rules

1) |[ Insert before SR18)c) | The <SQL routine body> shall not contain an,<SQL dynamic statement

2) An <SQL-invoked routine> shall not contain a <dyhamic parameter specificatiqn>
or an <embedded variable name>.

A4

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.

Cdanformance Rules

No additional Conformance Rules.
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11

Function
D:Iine an SQL-client module.

F

<moldul e aut hori zation clause> ::=

<nodul e contents> ::=

Sy
1)

2)

AcC

SQL-client modules

ISO/IEC 9075-5:1999 (E)

1 <SQL-client module definition>

rmat

SCHEMA <schema nane>
| AUTHORI ZATI ON <nodul e aut hori zation identifiter>
[ FOR STATIC { ONLY | AND DYNAM C } ]
| SCHEMA <schenma nanme> AUTHORI ZATI ON <noduk'e’aut hori zation identifier>
[ FOR STATIC { ONLY | AND DYNAM C }>/]

'l Al alternatives fromlSQ | EC9075-2
| <dynamic decl are cursor>

htax Rules

A <dynamic declare cursor> shall precede in the text of the <SQL-client mod-
ule definition> any <externally-invoked procedure> that references the <cursor name> of th
<dynamic declare cursor>.

If neither FOR STATIC ONLY nor FOR STATIC AND DYNAMIC is specified, t
FOR STATIC ANB*DYNAMIC is implicit.

cess Rules

No additional Access Rules.

Ge

11”2

hen

neral 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
currently allocated within an SQL-session associated with the SQL-agent.

SQL-client modules

is
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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>.

C(Jnformance Rules

1) Without Feature B051, “Enhanced execution rights”, conforming SQL. languag
shall not specify FOR STATIC ONLY or FOR STATIC AND DYNAMIC.

17

2) Without Feature B031, “Basic dynamic SQL”, a <module contents> shall not b¢ a
<dynamic declare cursor>.
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11.2 Calls to an <externally-invoked procedure>

Function
Djine a routine.
Format
No @ddi ti onal Format itens.
Syntax Rules
1) |[ Augments SR2)e) | The base type of any host parameter shall be an,Ada data type declared ir
an Ada package named Interfaces.SQL, as specified in ISO/IEC 9075-2, with the following
additional constants:
ATTEMPT_TO_ASSI GN_TO_NON_UPDATABLEXNCOLUVMN_NO_SUBCLASS:
constant SQLSTATE TYPE :&.0U000";
ATTEMPT_TO_ASSI GN_TO_CORDERI NG_COLUWN_NO_SUBCLASS:
constant SQLSTATE TYPE\T= "0V000";
DYNAM C_SQL_ERROR_NO_SUBCLASS:
constant SQLSTATESRYPE : = "07000";
DYNAM C_SQL_ERROR_CURSORNSPECI FI CATI ON_CANNOT_BE_EXECUTED:
constant SQLSFATE TYPE := "07003";
DYNAM C_SQL_ERROR_| NVALI D_DESCRI PTOR_COUNT:
const ant | SQCSTATE_TYPE : = "07008";
DYNAM C_SQL_ERROR:NI'NVALI D_DESCRI PTOR_| NDEX:
const ant/ SQLSTATE_TYPE : = "07009";
DYNAM C_SQ.«ERROR PREPARED STATEMENT_NOT_A_ CURSOR_SPEC! FI CATI ON:
constant SQLSTATE_TYPE : = "07005";
DYNAM C-SQ._ERROR _RESTRI CTED_DATA TYPE_ATTRI BUTE_VI OLATI ON:
constant SQLSTATE_TYPE : = "07006";
DYNAM €' SQL_ERROR _DATA_TYPE_TRANSFORM _FUNCTI ON_VI OLATI ON:
constant SQLSTATE_TYPE := "0700B";
DYNAM C_SQ._ERROR_UNDEFI NED_DATA VALUE:
constant SQLSTATE_TYPE := "0700C';
DYNAM C_SQ._ERROR_UNDEFI NED_DATA TARGET:
constant SQLSTATE_TYPE := "0700D";
DYNAM C_SQ._ERROR_UNDEFI NED_LEVEL_VALUE:
constant SQLSTATE_TYPE := "0700E";
DYNAM C_SQ._ERROR_UNDEFI NED_DATETI ME_| NTERVAL _CODE:
constant SQLSTATE_TYPE := "0700F";
constant SQ.STATE_TYPE : = "07001";
DYNAM C_SQ._ERROR _USI NG_CLAUSE_DOES_NOT_MATCH TARGET_SPEC:
constant SQ.STATE_TYPE : = "07002";
DYNAM C_SQ._ERROR _USI NG_CLAUSE_REQUI RED_FOR_DYNAM C_PARAMETERS:
constant SQ.STATE_TYPE : = "07004";
DYNAM C_SQ._ ERROR _USI NG_CLAUSE_REQUI RED FOR RESULT_FI ELDS:
constant SQ.STATE_TYPE : = "07007";

| NVALI D_CHARACTER _SET_NAME_NO SUBCLASS:
constant SQ.STATE_TYPE : ="20C000";

| 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";

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.

Cdanformance Rules

No additional Conformance Rules.
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11.3 <SQL procedure statement>

Function

ISO/IEC 9075-5:1999 (E)
11.3 <SQL procedure statement>

D:Iine all of the SQL-statements that are <SQL procedure statement>s.

Format

<SQL executable statement> ::=
'l Al alternatives froml SO | EC9075-2
| <SQ dynanic statenent >

<SQL session statenment> ::=
' Al alternatives fromlSQ | EC9075-2
| <set session characteristics statenent>
| <set catal og statenent>
| <set schenma statenent>
| <set nanes statenent>
| <set path statenent>
| <set transformgroup statenent>

<SQ@L dynanic statement> ::=
<system descri ptor statenent>
| <prepare statenent>
| <deal | ocat e prepared statenent>
| <describe statenent>
| <execute statenent>
| <execute inmedi ate statenment>
| <SQ dynanic data statenent>

<SQL dynami c data statenent> ::&
<al | ocate cursor statenent>
| <dynam ¢ open st atenent >
| <dynamic fetch st@atenent >
| <dynam ¢ cl ose St.at enent >
| <dynamic del ete.Statenent: positioned>
| <dynam ¢ update statenent: positioned>

<sylst em descri ptor~statenment> :: =
<al | ocat'e descriptor statenent>
| <dealslocate descriptor statenent>
| <sety‘descriptor statenent>
| <get descriptor statenent>

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

SQL-client modules
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11.3 <SQL procedure statement>

General Rules

1)

2)

3)

4)

Cdanformance 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 withimthe—sameSOt=transactiomas-the non=dyrmamicor dynanticexecution o
an SQL-schema statement and this is not allowed by the SQL-implementation, then an ex:

ception condition is raised: invalid transaction state — schema and data statement mixing rjot

supported.

| Replace GR5)a))6) | If S successfully initiated or resumed an SQL-session, then subsequent cdl
to an <externally-invoked procedure> and subsequent invocations of <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.

\4

(il

| Replace GR5)a)ii)1)D) | Subsequent calls to an <externally-invoked procedure> and subsequen

©ISO/IEC

Is
S

invocations of <direct SQL statement>s by the SQL-agent are associated with the SQL-sessipn

until the SQL-agent terminates the SQL-session or makes it darmant.

[ Replace GR5)a)ii)3)A) | An SQL-transaction is effectively inpitiated and associated with this ca

and with subsequent calls of any <externally-invoked procedure> by that SQL-agent and with

this and subsequent invocations of <direct SQL statement>s by that SQL-agent until the SQL-

agent terminates that SQL-transaction.

Without Feature B031, “Basic dynamic SQL”, an <SQL procedure statement>
shall not be an <SQL dynamic statement>.
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12 Data manipulation

12,1 <select statement: single row>

Function

Retlrieve values from a specified row of a table.

Format

No @ddi ti onal Format itens.

Syntax Rules

1) |[ Insert after SR4) | For each <target specification> TS that is an <embedded variable name>,
then the Syntax Rules of Subclause 9.1, “Retrievabassignment”, shall apply to TS and the
corresponding element of the <select list>, as TARGET and VALUE, respectively.

Access Rules
None.

Ggneral Rules

1) |[ Insert before GR6) | If the <target specification> TS is an <embedded variable name>, then thg
first value in the row of Q-is assigned to TS according to the General Rules of Subclause 9.1,
“Retrieval assignment®,-as VALUE and TARGET, respectively.

2) || Insert after GR5) |EOF each <target specification> TS that is an <embedded variable name>,

the corresponding value in the row of Q is assigned to TS according to the General Rules of
Subclause 9:4,“Retrieval assignment”, as VALUE and TARGET, respectively. The assignme
of valuesto targets in the <select target list> is in an implementation-dependent order.

Cdanfermance Rules

No additional Conformance Rules.
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12.2 <free locator statement>

Function

Rerhove the association between a locator variable and the value that is represented by that loegtor.
Fofrmat

<l ocator reference> ::=
'l Al alternatives fromlSQ | EC9075-2
| <host variabl e name>

Synhtax Rules

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

Access Rules

No additional Access Rules.

Gdneral Rules

No additional General Rules.

Cdanformance Rules

No additional Conformance Rules.
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13 Transaction management

1311 <commit statement>

Function
Terminate the current SQL-transaction with commit.
Format

No addi ti onal Format itens.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

Gdneral Rules

1) [[ Insert this GR [The <statement name> or <extended statement name> of every held cursor re-
mains valid.

Cdanformance Rules

No additional Conformance Rules.
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Session management

ISO/IEC 9075-5:1999 (E)

14

Fu

Set
are
sta

.1 <set catalog statement>

nction

the default catalog name for unqualified <schema name>s in <preparable-statement>s that
prepared in the current SQL-session by an <execute immediate statemént> or a <prepare
ement> and in <direct SQL statement>s that are invoked directly.

Format

<se€

t catalog statement> ::=
SET <catal og nane characteristic>

<cdft al og nane characteristic> ::=

Sy
1)

AcC

Ge

1)

2)

3)

CATALOG <val ue specification>

htax Rules

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

cess Rules

None.

neral Rules

Let S be <value specification> and let V be the character string that is the value of
TRIM( BOGTH’ ' FROMS)

If V does ot conform to the Format and Syntax Rules of a <catalog nhame>, then an excepti
condition'is raised: invalid catalog name.

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>.

Session management
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14.2 <set schema statement>

14

Fu

.2 <setschema statement>

nction

Set

thalt are prepared in the current SQL-session by an <execute immediate statement> or a <prep3

sta

Format

<seg

<scC

Sy
1)

AcC

Ge

1)

2)

3)

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

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

t schena statenent> ::=
SET <schema nane characteristic>

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

Nhtax Rules

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

cess Rules

None.

neral Rules

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

TRIM( BOTH’ ' FROMS)

condition is raised: invalid schema name.
Case:

a) If V conforms to the Format and Syntax Rules for a <schema name> that contains a <cat
name>ythen let X be the <catalog name> part and let Y be the <unqualified schema nan
part.ef V. The following statement is implicitly executed:

SET CATALGG' X

EC

t>s

If V does not conform tp-the Format and Syntax Rules of a <schema name>, then an exception

hlog
ne>

and the <set schema statement> is pffpr‘fi\/ply rpplarpd hy'

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

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

Format

<set nanes statenent> ::=

<ch

Sy
1)

AcC

Ge

1)

2)

3)

SET <character set nane characteristic>

ar acter set nane characteristic> ::=
NAMES <val ue specification>

ntax Rules
The declared type of the <value specification> shall be;an SQL character data type.
cess Rules
None.
neral Rules
Let S be <value specification> 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 <character set name>, then an
exception condition is~raised: invalid character set name.
The default character set name of the current SQL-session is set to V.

Cdnformance-Rules

1)

Without.Feature F761, “Session management”, and either Feature F451, “Character set defi
tion";er Feature F461, “Named character sets”, conforming SQL language shall not contain
<setinames statement>.

ANy

Session management
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14.4 <set path statement>

Function

Set|the SQL-path used to determine the subject routine of <routine invocation>s with unqualifigd
<roptine name>s in <preparable statement>s that are prepared in the current SQL-session.by
an Kexecute immediate statement> or a <prepare statement> and in <direct SQL statement>s,
respectively, that are invoked directly. The SQL-path remains the current SQL-path,of'the SQL
sesgion until another SQL-path is successfully set.

Format

<set path statement> ::=
SET <SQ.-path characteristic>

<SQL-path characteristic> ::=
PATH <val ue specification>

Syntax Rules

1) |The declared type of the <value specification> shall’be an SQL character data type.

Access Rules

None.

Gdneral Rules

1) [Let S be <value specification>and let V be the character string that is the value of
TRIM( BOTH' ' FROMS)

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

b) The SQLspath of the current SQL-session is set to V.

NOTE 7/='A <set path statement> that is executed between a <prepare statement> and an <execufe
statement> has no effect on the prepared statement.

C0|nformance 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 <set transform group statement>
14.5 <settransform group statement>
Function
Set| the group name that identifies the group of transform functions for mapping values of user
defined data types to predefined data types.
Format
<set transformgroup statement> ::=
SET <transform group characteristic>
<trjansform group characteristic> ::=
DEFAULT TRANSFORM GROUP <val ue specification>
| TRANSFORM GROUP FOR TYPE <user-defined type> <val ue specification>
Syntax Rules
1) |[The data type of the <value specification> shall be an :SQL character data type.
2) [If “TRANSFORM GROUP FOR TYPE” is specified;then let UDT be the user-defined type
identified by <user-defined type>.
Access Rules
None.
General Rules
1) [Let S be <value specification> and let V be the character string that is the value of

TRIM( BOTH’ ' EROMS)

a) If V does not.conform to the Format and Syntax Rules of an <identifier>, then an except
condition isvraised: invalid transform group name specification.

b) Case:

i) S If “TRANSFORM GROUP FOR TYPE" is specified, then the transform group name
corresponding to all subtypes of UDT for the current SQL-session is set to V.

ii) Otherwise, the defautttransform group name 1or the current bQL-SGSSiOI’I iISSerto V.

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

Conformance Rules

on

1) Without Feature S241, “Transform functions”, conforming SQL language shall not contain any

<set transform group statement>.

Session management
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15 Dynamic SQL

15,1 Description of SQL descriptor areas

Function
Spdcify the identifiers, data types, and codes used in SQL item descriptor areas.
Syntax Rules

1) [An SQL item descriptor area comprises the items specified in Table,3, “Data types of <key
word>s used in SQL item descriptor areas”.

2) |An SQL descriptor area comprises the items specified in Table 2, “Data types of <key word>
used in the header of SQL descriptor areas”, and one or more occurrences of an SQL item
descriptor area.

[

3) |Given an SQL item descriptor area IDA in which the value of LEVEL is N, the immediately
subordinate descriptor areas of IDA are those SQL item descriptor areas in which the value |of
LEVEL is N+1 and whose position in the SQLtdescriptor area follows that of IDA and precegles
that of any SQL item descriptor area in whi¢h the value of LEVEL is less than N+1.

The subordinate descriptor areas of IDA-are those SQL item descriptor areas that are immedli-
ately subordinate descriptor areas oftdDA or that are subordinate descriptor areas of an SQL
item descriptor area that is immediately subordinate to IDA.

4) |Given a data type DT and its.descriptor DE, the immediately subordinate descriptors of DE pare
defined to be:

Case:

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

b) If DT is-a collection type, then the descriptor of the associated element type of DT.

The suberdinate descriptors of DE are those descriptors that are immediately subordinate
descriptors of DE or that are subordinate descriptors of a descriptor that is immediately subpr-
dinate to DE.

5) Given a descriptor DE, let SDE; represent its j-th immediately subordinate descriptor. There is
an implied ordering of the subordinate descriptors of DE, such that:

a) SDE; is in the first ordinal position.

b) 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.

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

b) TYPE indicates DECIMAL and PRECISION and SCALE are valid precision and scale values
for the DECIMAL data type.

¢) TYPE indicates FLOAT and PRECISION is a valid precision value for the FLOA, 'data type.

d) TYPE indicates INTEGER, SMALLINT, REAL, or DOUBLE PRECISION!

e) TYPE indicates BOOLEAN.

f) TYPE indicates BIT or BIT VARYING and LENGTH is a validdength value for the BIT data
type.

g) 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 chatac-
ter set name for TYPE.

h) TYPE indicates BINARY LARGE OBJECT @nd LENGTH is a valid length value for the
BINARY LARGE OBJECT data type.

i) TYPE indicates CHARACTER LARGE"OBJECT LOCATOR.

j) TYPE indicates BINARY LARGE-OBJECT LOCATOR.

k) TYPE indicates USER-DEFINED TYPE LOCATOR and USER_DEFINED_TYPE_
CATALOG, USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME ar¢ a
valid qualified user-defined type name.

) TYPE indicates a~<datetime type>, DATETIME_INTERVAL_CODE is a code specified in
Table 5, “Codes”associated with datetime data types in Dynamic SQL", and PRECISION |is a
valid value forthe <time precision> or <timestamp precision> of the indicated datetime data
type.

m) TYPE.indicates an <interval type>, DATETIME_INTERVAL_CODE is a code specified
inTable 6, “Codes used for <interval qualifier>s in Dynamic SQL", and DATETIME_
INTERVAL_PRECISION and PRECISION are valid values for <interval leading field
precision> and <interval fractional seconds precision> for an <interval qualifier>.

n) 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.

0) 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.

p) 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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a)

15.1 Description of SQL descriptor ar

TYPE indicates an implementation-defined data type.

ISO/IEC 9075-5:1999 (E)

eas

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

thao followinao oo

a)

b)

c)
d)

e)

)}
h)

)

k)

Hiaoncac e
CHCTOTTOVVIT I~ COTTOTCIOT IS 1o~ Cr Oce

Case:

TYPE indicates NUMERIC and T is specified by NUMERIC(P,S), where P is the value ¢
PRECISION and S is the value of SCALE.

TYPE indicates DECIMAL and T is specified by DECIMAL(P,S), where®,is the value o
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 SMALLINT.

—h

TYPE indicates FLOAT and T is specified by FLOAT(P),4vhere P is the value of PRECISION.

TYPE indicates REAL and T is specified by REAL-

TYPE indicates DOUBLE PRECISION and T~i¢’ specified by DOUBLE PRECISION.
TYPE indicates BOOLEAN and T is specified by BOOLEAN.

TYPE indicates BIT and T is specified by 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 yatue 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-CHARACTER and T is specified by CHARACTER(L), where L is the value

of LENGTH, and the <character set specification> formed by the values of CHARACTER_

SET _CATALOG, CHARACTER _SET _SCHEMA, and CHARACTER_SET_NAME identifi
the character set of SVT.

Either TYPE indicates CHARACTER VARYING and T is specified by CHARACTER
VARYING(L) or type indicates CHARACTER LARGE OBJECT and T is specified by

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

m)

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

ii) STV is a <simple target specification> and | is not less than the value of | ENGTH

EC

0)

9)}

Q)

r

s)

t)

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

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

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

LOCATOR, where the <user-defined type name> formed by the valueS of USER_DEFINHK

TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, and USER\DEFINED_TYPE_NA
identifies the associated user-defined type of SVT.

GE

D

ME

TYPE indicates REF and T is specified by REF, where the <user-defined type name> forined

by the values of USER_DEFINED_DATA_TYPE_CATALOG, USER_DEFINED_DATA_

TYPE_SCHEMA, and USER_DEFINED _DATA _TYRE NAME identifies the row type of
SVT, and SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME identify the scope
the reference type.

TYPE indicates ROW, and T is a row type with degree D, where D is the value of DEGR
and the data type of the i-th field of SVT-imatches the data type specified by the i-th imrn
diately subordinate descriptor area of IDA.

TYPE indicates ARRAY and T is an-array type with cardinality C and the data type of
element type of T matches the immediately subordinate descriptor area of IDA, and

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

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

TYPE indicates ARRAY LOCATOR and T is an array locator type whose associated arrg
type has_cardinality C and the data type of the element type of the associated array typd
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.

of

ITY.

of

V)

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

ITY.

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

W)

YNAMIC_FUNCTION_CODE
EY TYPE
DP_LEVEL_COUNT

=4 X

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

exact numeric with scale 0 (zero)
exact numeric with scale 0 (zero)

exact numeric with scale 0 (zero)

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

CHARACTER_SET_NAME

CHARACTER_SET_SCHEMA

Q

OLLATION_CATALOG

(@)

OLLATION_NAME
COLLATION_SCHEMA

ATA
ATETIME_INTERVALACODE

Di
Dj
DIATETIME_INTERVAL_
PRECISION

Di

EGREE

<key word> Data Type
CARDINALITY exact numeric with scale 0 (zero)
CHARACTER_SET _CATALOG character string with character)set SQL_IDENTIFIER and length

not less than 128 characters

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

character string with character set SQL_IDENTIFIER and length
not less than 428 characters

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

character string with character set SQL_IDENTIFIER and length
bot'less than 128 characters

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

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

exact numeric with scale 0 (zero)

exact numeric with scale 0 (zero)

OCTET_LENGTH
PARAMETER_MODE

INDICATOR exact numeric with scale 0 (zero)

KIEX_MEMBER exact numeric with scale 0 (zero)

LENGTH exact numeric with scale O (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)

exact numeric with scale 0 (zero)

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)

PPSITION

PARAMETER_SPECIFIC_ character string with character set SQL_IDENTIFIER and length

CATALOG not less than 128 characters

PARAMETER_SPECIFIC character string with character set SQL_IDENTIFIER-and’ length

NIAME not less than 128 characters

PARAMETER_SPECIFIC_ character string with character set SQL_IDENTIFIER and length

SCHEMA not less than 128 characters

PRECISION 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 character set SQL_IDENTIFIER and length
not less than 128 characters

SCOPE_NAME character string with character set SQL_IDENTIFIER and length
not less than @28 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_DEFINEDATYPE_ character string with character set SQL_IDENTIFIER and length

SCHEMA not less than 128 characters

AcC

NOTE9.* “Matches” and “represented by”, as applied to the relationship between a data type and
SQL item descriptor area are defined in the Syntax Rules of this Subclause.

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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Table 4—Codes used for SQL data types in Dynamic SQL

Data Type Code

Implementation-defined data < 0 (zero)

RAY 50
RAY LOCATOR 51
BIT 14
BIT VARYING 15

OB 30

OB LOCATOR 31
OLEAN 16
ARACTER 1 (one)
ARACTER VARYING 12

OB 40

OB LOCATOR 41
TE, TIME WITHOUT 9

ZPNE
CIMAL 3
UBLE PRECISION 8
FLOAT 6
TEGER 4
TERVAL 10
UMERIC 2
REAL 7
SMALLINT. 5
ER-DEFINED TYPE 18
LDCATOR
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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Datetime Data Type Code
DATE 1 (one)
TIME WITH TIME ZONE 4
TIME WITHOUT TIME 2
ZPDNE

TIMESTAMP WITH TIME 5
ZPDNE

TIMESTAMP WITHOUT 3
TJME ZONE

3) |Table 6, “Codes used for <interval qualifier>s in Dynamic SQL", specifies the codes associatgd
with <interval qualifier>s for interval data types.

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

Dlatetime Qualifier Code
DAY 3
DAY TO HOUR 8
DAY TO MINUTE 9
DAY TO SECOND 10
HOUR 4
HOUR TO MINUTE 11
HOUR TO SECOND 12
MINUTE 5
MINUTE TO SECOND 13
MONTH 2
SECOND 6
YEAR 1 (one)
YEAR T@-MONTH 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

Cdanformance Rules

None.
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15.2 <allocate descriptor statement>

Function
Aljcate an SQL descriptor area.
Fofrmat

<alf ocate descriptor statement> ::=

ALLOCATE [ SQ. ] DESCRI PTOR <descriptor nane>[ WTH MAX <occurrenees> ]

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

Synhtax Rules
1) |The declared type of <occurrences> shall be exact numeric with-scale O (zero).

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

Access Rules

None.

Gdneral Rules

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

TRIM( BOTH’ ' FROMSY)

If V does not conform_te-the Format and Syntax Rules of an <identifier>, then an exception
condition is raised;~-invalid SQL descriptor name.

2) |The <allocate deseriptor statement> allocates an SQL descriptor area whose name is V and
whose scope’isispecified by the <scope option>. The descriptor area will have at least <occur
rences> number of item descriptor areas. The value of LEVEL in each of the item descripto
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 scope

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 containtany
<allocate descriptor statement>.
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15.3 <deallocate descriptor statement>

Function
Djllocate an SQL descriptor area.
Fofrmat

<defal | ocat e descriptor statement> ::=
DEALLOCATE [ SQ. ] DESCRI PTOR <descri ptor nane>

Syntax Rules

None.

Access Rules

None.

Gdneral Rules

1) |The <deallocate descriptor statement> deallacates an SQL descriptor area whose name is the
value of the <descriptor name>'s <simple Value specification> and whose scope is specified b
the <scope option>. If an SQL descriptor is not currently allocated whose name is the value|of

the <descriptor name>'s <simple vatue specification> and whose scope is specified by the <scppe
option>, then an exception condition is raised: invalid SQL descriptor name.

<

Cgnformance Rules
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 afgy
<deallocate descriptor statement>.
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15.4 <get descriptor statement>

Function

Gj information from an SQL descriptor area.

Format

<get descriptor statement> ::=
GET [ SQ. ] DESCRI PTOR <descriptor nane> <get descriptor infornation>

<get descriptor information> ::=
<get header information> [ { <comma> <get header information> }... ]
| VALUE <item nunber >
<get iteminformation> [ { <comma> <get iteminforpation> }... ]

<geft header information> ::=
<sinmple target specification 1> <equal s operator > _<header item nane>

<hejader item nane> ::=
COUNT
| KEY_TYPE
| DYNAM C_FUNCTI ON
| DYNAM C_FUNCTI ON_CODE
| TOP_LEVEL_COUNT

<get iteminformation> ::=
<sinmple target specification 2».<equal s operator> <descriptor item name>

<itlem nunber> ::= <sinple val ue_specification>

<sifmpl e target specificationyl> ::= <sinple target specification>

<sijnpl e target specificatiron 2> ::= <sinple target specification>
<descri ptor item nape>-.: =

CARDI NALITY,

| CHARACTER_SET CATALOG

| CHARACTER SET_NAME

| CHARACTER SET_SCHENMA

| CQCRATI ON_CATALOG

| COLLATI ON_NAME

| SEOLLATI ON_SCHENMVA

|\ *DATA

| DATETI ME | NTERVAL_CODE

| DATETI ME_I NTERVAL_PRECI SI ON
| DEGREE

| | NDI CATOR

| KEY_MEMBER
I

I

I

I

I

I

I

I

I

I

|

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_NANVE

| SCOPE_SCHEMA
I

|

I

|

I

TYPE

UNNANED

USER_DEFI NED_TYPE_CATALCG
USER_DEFI NED_TYPE_NAME
USER_DEFI NED_TYPE_SCHEMA

Syntax Rules
1) |The declared type of <item number> shall be exact numeric with sSeale 0 (zero).

2) |For each <get header information>, the declared type of <simple target specification 1> shall be
that shown in the Data Type column of the row in Table 2/~Pata types of <key word>s used|in
the header of SQL descriptor areas”, whose <key word><{oldmn value is equivalent to <header
item name>.

3) |For each <get item information>, the declared typ€of <simple target specification 2> shall Qe
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>.

Access Rules

None.

Gdneral Rules

1) [If a <descriptor name> specified in a <get descriptor statement> identifies an SQL descrip-
tor area that is not’eurrently allocated, then an exception condition is raised: invalid SQL
descriptor name:

2) |If the <item ‘nhumber> specified in a <get descriptor statement> is greater than the value of
<occurrenges> specified when the <descriptor name> was allocated or less than 1 (one), thenan
exception condition is raised: dynamic SQL error — invalid descriptor index.

3) |Ifthe <item number> specified in a <get descriptor statement> is greater than the value of
COUNT, therma tompietionm conditionm s Taised o 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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E)

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

6)

7

Canfermance Rules
1)Wm@ﬁmmw

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

a) If IDA is subordinate to an item descriptor area whose TYPE field indicates ARRAY or

ARRAV 1L OCATOR thon an aovecantion condition 1o vatcnd: Avimanais O Areay ||nrlr\'Fu-nd
TN OO T o e T o T CACT ot o T O o o T 1o T ST O Oy o T O ST ot o TrocTT|C

DATA value.

SQL error — undefined DATA value.

If an exception condition is raised in a <get descriptor statement>, then.the values of all
targets specified by <simple target specification 1> and <simple target'specification 2> are
implementation-dependent.

most recently executed <allocate descriptor statement>, <Set descriptor statement>, or <desc

<get descriptor statement> for any field whose value\is undefined is implementation-dependyg

Case:

a) If <get descriptor information> contains one or more <get header information>s, then fo
each <get header information> specified, the value of <simple target specification 1> is s
to the value V in the SQL descriptor area of the field identified by the <header item nan
by applying the General Rufes-of Subclause 9.2, "Store assignment”, to <simple target
specification 1> and V as TARGET and VALUE, respectively.

b) If <get descriptor infdrmation> contains one or more <get item information>s, then:
i) Leti be the value of the <item number> contained in the <get descriptor information

ii) For eachi<get item information> specified, the value of <simple target specification 2
set to,the value V in the i-th SQL item descriptor area of the field identified by the 4
scriptor item name> by applying the General Rules of Subclause 9.2, "Store assignmg
to '<simple target specification 2> and V as TARGET and VALUE, respectively.

A <get descriptor statement> retrieves values from the SQL-descriptor area and item specified
by <descriptor name>. For each item, the value that is retrieved is the one established by the

b) If the value of TYPE in IDA indicates ROW, then an exception condition is raised:“dynamic

¢) If the value of INDICATOR is negative and no <get item information> specifies INDICATPOR,
then an exception condition is raised: data exception — null value, no indicator parametg¢r.

Fibe

statement> that references the specified SQL descriptarrarea and item. The value retrieved by a

eNnt.

e>

>,

> S
de-
nt",

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|information in an SQL descriptor area.

Format

<set descriptor statement> ::=
SET [ SQ. ] DESCRI PTOR <descri ptor nane> <set descriptor infornation>

<set descriptor information> ::=
<set header information> [ { <comma> <set header information> }... ]
| VALUE <item nunber >
<set iteminformation> [ { <comma> <set iteminforpation> }... ]

<seft header information> ::=
<header item name> <equal s operator> <sinple val uer specification 1>

<sef iteminformation> ::=
<descriptor item nane> <equal s operator> <sisnpl e val ue specification 2>

<sijnpl e val ue specification 1> ::= <sinple value’/specification>
<sinpl e val ue specification 2> ::= <sinpl es;val ue specification>
<itfem nunber> ::= <sinple val ue specificati on>

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

2) |For each <set header_infoermation>, <header item name> shall not be KEY_TYPE, TOP_LEVEL _
COUNT, DYNAMIEC\EUNCTION, or DYNAMIC_FUNCTION_CODE, and the declared type |of
<simple value specification 1> shall be that in the Data Type column of the row of Table 2, “Data
types of <key mword>s used in the header of SQL descriptor areas”, whose <key word> columin
value is equiyvalent to <header item name>.

3) |For eachrsset information item>, the value of <descriptor item name> shall not be RETURNIED _
LENGTH, RETURNED_OCTET_LENGTH, RETURNED_CARDINALITY, OCTET_LENGTH
NULLABLE, 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.

Ge

1)

2)

3)

4)

neral Rules

If a <descriptor name> specified in a <set descriptor statement> identifies an SQL descrip-
tor area that is not currently allocated, then an exception condition is raised: invalid SQL
descriptor name.

If the <item number> specified in a <set descriptor statement> is greater than the value of
<occurrences> specified when the <descriptor name> was allocated or less.than 1 (one), then
exception condition is raised: dynamic SQL error — invalid descriptor index.

When more than one value is set in a single <set descriptor statement>, the values are ef-
fectively assigned in the following order: LEVEL, TYPE, DATETIME_INTERVAL_CODE,

DATETIME_INTERVAL_PRECISION, PRECISION, SCALE;,CHARACTER_SET_CATALOG
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME; USER_DEFINED_TYPE_CATAL
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, SCOPE_NAME, LENGTH, INDICATOR, DEGREE, CARDINALITY, and
DATA.

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

For every <set item information> specified;Yet DIN be the <descriptor item name>, let V be
value of the <simple value specification 2>} let N be the value of <item number>, and let 1D/
the N-th item descriptor area.

a) If DIN is DATA, then:

i) If IDA is subordinatéto’an item descriptor area whose TYPE field indicates ARRAY

an

OG,

the
\ be

or

ARRAY LOCATOR)ythen an exception condition is raised: dynamic SQL error — invalid

DATA target.

ii) If TYPE inCHDA indicates ROW, then an exception condition is raised: dynamic SQL|
error —Gnyalid DATA target.

iii) If the most specific type of V does not match the data type specified by the item desc
tor,‘area, then an exception condition is raised: data exception — error in assignmen

NOTE 11 — “Match” is defined in the Syntax Rules of Subclause 15.1, “Description of SQL

Fip-

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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ii) 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.

c)

1) If V= K+1 and TYPE in PIDA does not indicate ROW, ARRAY, or ARRAY
LOCATOR thaoan An avenntion ~nonmAidian 1o ratond: A s oo eSOl _oryor v lid
LOCATOR —thenarexception—conditionisraised—dyrarmieSOl—errot Hvatie
LEVEL value.

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

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

iii) 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.

dinate and whose TYPE field indicates ROW, let NS; be the number of immediately
subordinate descriptor areas of OIDA; between OIDA; and LDA-and let D; be the
value of DEGREE in OIDA;.

A) For each OIDA; whose LEVEL value is greater tharLV, if D; is not equal to NS;,
then an exception condition is raised: dynamic SQL error — invalid LEVEL
value.

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

ii) The value of all fields other*than TYPE and LEVEL in IDA are set to implementatign-

dependent values.

iii) Case:

1)

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

S

20\'If V indicates CHARACTER LARGE OBJECT LOCATOR, then LENGTH in IDA
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.

88 Host Language Bindings (SQL/Bindings)


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

©ISO/IEC ISO/IEC 9075-5:1999 (E)
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 in(IDA is set to V.

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

ii) 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 inJADA is set to 6, DATETIME_INTERVAL _
PRECISION in IDA is set to 2.and DATETIME_INTERVAL_CODE in IDA is set
to V.

2) If Vindicates YEAR, MONTH, DAY, HOUR, MINUTE, YEAR TO MONTH, DAY |TO
HOUR, DAY TO MINWUTE, or HOUR TO MINUTE, then PRECISION in IDA is $et
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.

iii) Otherwige,\an exception condition is raised: dynamic SQL error — invalid DATETIME_
INTERVAL_CODE.

e) Otherwise, the value of DIN in IDA is set to V by applying the General Rules of Subclayse
9.2,\'Store assignment”, to the field of IDA identified by DIN and V as TARGET and VALUE,
respectively. .

5) LEar each <set header information> specified, the value of the field identified by <header iten
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.

6) 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.

7) 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.

ConformanceRutes
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 agy
<set descriptor statement>.

90 Host Language Bindings (SQL/Bindings)


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

©ISO/IEC

15

ISO/IEC 9075-5:1999 (E)

15.6 <prepare statement>

.6 <prepare statement>

Function

F

<pr

<S(

<pr

<pr

<pr

<pr

<pr

<pr

<dy

Prjpare a statement for execution.
I

mat

epare statenent> ::=
PREPARE <SQL statenent nane> FROM <SQ. statenent vari abl e>

| statement variable> ::= <sinple value specification>

epar abl e statement> :: =
<preparabl e SQL data statenent>
| <preparable SQ schena statenent>
| <preparable SQ transaction statenent>
| <preparable SQ. control statenent>
| <preparable SQ. session statenent>
| <preparabl e inplenentation-defined statenment>

epar abl e SQL data statement> ::=
<del ete statenent: searched>
| <dynamic single row sel ect statenment>
| <insert statenent>
| <dynamic sel ect statenent>
| <update statement: searched>
| <preparabl e dynam c del ete st@btenment: positioned>
| <preparabl e dynani ¢ updat e\st atement: positioned>

epar abl e SQ. schena statement>" : =
<SQ. schenm st at enent >

epar abl e SQL transaction)statenent> ::=
<SQ. transacti on st at enent >

epar abl e SQL contrpl statement> ::=
<SQ. contralnst at enent >

epar abl e SQK session statement> ::=
<S@QLYsessi on statenent >

nam, ¢ »sel ect statenment> ::= <cursor specification>

<pr

eparable inplenmentation-defined statenent> ::=1! Seethe Syntax Rules.

Sy
1)
2)
3)

Nntax Rules
The <simple value specification> of <SQL statement variable> shall not be a <literal>.
The declared type of <SQL statement variable> shall be character string.

The Format and Syntax Rules for <preparable implementation-defined statement> are
implementation-defined.
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EC

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>.

Ge
1)

2)

3)

4)

5)

6)

|- ']
S5 RNUICS

None.

neral Rules

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

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

or SF2 are positionally corresponding fields of RT1 and RT2, respectively, or SF1 and SF2 are

positionally corresponding fields of RT1SF1 and RT2SF2 and RT1SF1 and RT2SF2 are the
declared types of corresponding subfields of RT1 and RT2 respectively.

If P does not conform to the Format, Syntax Rules, and‘Access Rules of a <preparable state}

ment>, or if P contains a <simple comment> then an éxeeption condition is raised: syntax er
or access rule violation.

Let DTGN be the default transform group nameé.and let TFL be the list of {user-defined typ|
name — transform group name} pairs used to-identify the group of transform functions for e
user-defined type that is referenced in P. DTGN and TFL are not affected by the execution ¢
<set transform group statement> after,P)is prepared.

Let DPV be a <value expression>_ that is either a <dynamic parameter specification> or a <d

namic parameter specification>(immediately contained in any number of <left paren> <right

paren> pairs. Initially, the declared type of such a <value expression> is, by definition, und
fined. A data type is undgefined if it is neither a data type defined in this standard nor a dat
type defined by the implementation.

bF1

ror

ery
fa

y-

34
1

a

Let MP be the implementation-defined maximum value of <precision> for the NUMERIC data

type. Let ML be-the’implementation-defined maximum value of <length> for the CHARACT]
VARYING data‘type. For each <value expression> DP in P or PS that meets the criteria fo
DPV let DT<denote its declared type.

a) Case:

i) If DP is immediately followed by an <interval qualifier> 1Q, then DT is INTERVAL I

ER

Q.

92

i) It DP iIs the <numeric value expression> simply contained In an <element reference>,

then DT is NUMERIC (MP,0).

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

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

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.

Host Language Bindings (SQL/Bindings)


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

©ISO/IEC

v)

ISO/IEC 9075-5:1999 (E)
15.6 <prepare statement>

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).

LE DD 1o atthaory W1 oy WD 1 Bactlan-adBEaccian aftho form “DOCITINN] ]
L = oo T

vii)

viii)

ix)

~
T 19 CTCNICT 7vL Ul 7 Z Ifr o POSTOOTT CXAPTCSSTOTT oTrcrrcTToTrTT

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 VARYING with
character set CS, then DT is CHARACTER VARYING (ML) with character set C

UJ

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 <Ieff
paren> X1 FROM X2 FOR X3 <right paren>" or “SUBSTRING <left paren> X1 FROM
X2 <right paren>", then DT is NUMERIC (MP, 0).

If DP is any of X1, X2, X3, or X4 in a <string valuefunction> of the form “OVERLAY
<left paren> X1 PLACING X2 FROM X3 FOR X4y<right paren>" or “OVERLAY <Ief
paren> X1 PLACING X2 FROM X3 <right paren>”, then

=

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

th

A) If the declared type of X2/(X1) is CHARACTER or CHARACTER VARYING W
character set CS, D\is CHARACTER VARYING (ML) with character set CS

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

If DP is either, X2 or X2 in a <value expression> of the form “X1 <concatenation opefa-
tor> X2" apd;BP is X1 (X2), then

Case:

1) «If-the declared type of X2 (X1) is CHARACTER or CHARACTER VARYING with
character set CS, then DT is CHARACTER VARYING (ML) with character set C

UJ

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

£ £l £ 1 actaricl AVAs LLEP-NIN1] l
T LLLEEZAY 3 ASTCTISIN= 782 Ul \

T Y P Hhbhar 1 e 2 1 o waliia avineracoian P\ o
T DT 1S5S CTOICT 7vL Ul 782 1ira VATOC CAPTCS3TUTT T Cric

<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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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:

xii)

xiii)

Xiv)

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 INTERVAEJYEAR (PR) T(
MONTH, where PR is the implementation-defined maximum <interval leadiH
field precision>.

B) If the declared type of X2 (X1) is time or timestamp, then DT is INTERVAL

A4

g

DAY (PR) TO SECOND(FR), where PR and FR dre the implementation-defined

maximum <interval leading field precision> and maximum <interval fractiongl

seconds precision>, respectively.

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

If DP is the <value expression primary> simply contained in a <boolean primary>, then

DT is BOOLEAN.

If DP is an <array element> simply~contained in an <array element list> AEL or DF
represents the value of a subfield, SF of the declared type of an <array element> sim
contained in an <array element-list> AEL, then let ET be the result of applying the
Syntax Rules of Subclause 9.3, “Data types of results of aggregations”, to the declare
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) Otherwisg, DT is the declared type of the subfield of ET that corresponds to SF.

If DP d4s'the <cast operand> simply contained in a <cast specification> CS or DP 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 targ
of"CS.

Case:

Dly

et>

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.

If DP is a <value expression> simply contained in a <case abbreviation> CA or DP

rankracantathao valiin of o cobhfinld O Af +ha donlaornd By nn of ool o v liin Avneacc

XVi)

Xvii)

xviii)

r H
FTCPTCotTtS T vaioCoT o SOOI o, U it Ot T Oty pC—oToutr— o™ Voo CCAPTCOST

then let RT be the result of applying the Syntax Rules of Subclause 9.3, “Data typeq
of results of aggregations”, to 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«orresponds to SF.

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 expressio
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> simplyccontained in CE, then DT is RT.
2) Otherwise, DT is the declared type of the subfield of RT that corresponds to SF.

If DP is a <case operand> or <when operand> simply contained in a <simple case> C
DP represents the value of a subfield, SF, of the declared type of such a <case operar
or <when operand>, then Ris the result of applying the Syntax Rules of Subclause
to the declared types of the <case operand> and <when operand>s simply contained
CE.

Case:

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

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

IF-DP is a <row value expression> or <contextually typed row value expression> sim

n>,

E or
d>
9.3,
n

ly

contained in a <table value constructor> or <contextually typed table value constructor>

TVC, or if DP represents the value of a subfield SF of the declared type of such a <r
value expression> or <contextually typed row value expression>, then

DW

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
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,

EC

“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.

XiX)

XX)

XXi)

2) Case:

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

B) Otherwise, DT is the declared type of the subfield of RT that cOxresponds to

If DP is a <row value expression> simply contained in a <compatison predicate>, <d
tinct predicate> or <between predicate> PR or if DP represeqts'the value of a subfie
SF, of the declared type of such a <row value expression>, then let RT be the result
applying the Syntax Rules of Subclause 9.3, “Data types of results of aggregations”,
the declared types of the <row value expression>s sithply 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.

If DP is a <row value expression> simply contained in a <quantified comparison pre
icate> or <match predicate> PR or:DP represents the value of a subfield SF of the

declared type of such a <row valde expression>, then let RT be the declared type of {
<table subquery> 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.

If DP is a.<row value expression> simply contained in an <in predicate> PR or if DF
represents the value of a subfield SF of the declared type of such a <row value expre
sion>) then let RT be the result of applying the Syntax Rules of Subclause 9.3, “Dat
types of results of aggregations”, to the declared types of the <row value expression
Simply contained in PR and the declared row type of the <table subquery> (if any)
simply contained in PR.

Case:

n>
bF.

S_
d,
pf
[0

he

\~4

152

XXii)

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.

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

roanrocant tha charactor mantnlh v aliin or-thao actoatmateh valiin loat Y2 yranyrncnn I he

XXiV)

XXV)

XXVi)

XXVit)

1
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<character pattern>, the <octet pattern> or the <similar pattern>, and let X3 repres¢nt
the <escape 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«f Subclause 9.3, “Qata
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, th¢n
DT is CHARACTER VARYING(ML) with character set CS.

B) Otherwise, DT is RT.

If DP is the <value expression> simply cefntained in an <update source> of a <set
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 expréssion> simply contained in SC, then DT is RT.
2) Otherwise, DT istthe declared type of the subfield of RT that corresponds to SF.

If DP is the <value’specification> immediately contained in a <catalog name charactgr-
istic>, <schema name characteristic>, <character set name characteristic>, <SQL-path
characteristic>, <transform group characteristic>, <role specification> or <set sessiol
authorization identifier statement>, then DT is CHARACTER VARYING (ML) with an
implementation-defined character set.

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

If DP is an <SQL argument> of a <routine invocation> Rl immediately contained in|a

<call cstatamaent> ar if DD 1c thao valila of 2 cubhficld SE of tho declared tvne of o <val e
caH—Statetie oo —Istheaite-oaSsHHe o0 te-Gecaleatype-ota—<vat

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) 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 contained jin
P. Let n be the number of <SQL argument>s in the <SQL argument list> immediatgly
contained in RI.

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

iii) For each <dynamic parameter specification> D contained in seme <SQL argument> A\,
1 (one) < k <n:

1) D is an input <dynamic parameter specification> ifcthe <SQL parameter mode> pf
the k-th SQL parameter of SR is INPUT or INQUT.

2) D is an output <dynamic parameter specification> if the <SQL parameter mode>{ of
the k-th SQL parameter of SR is OUTPWTyor INOUT.

b) Otherwise:

i) If a <dynamic parameter specification> is contained in a <target specification>, then|it

is an output <dynamic parameter-specification>.

ii) If a <dynamic parameter spegification> is contained in a <value specification>, then |t is
an input <dynamic parameter specification>.

8) [If P or PS is a <preparable dynamic delete statement: positioned> or a <preparable dynamic
update statement: positioned>, then let CN be the <cursor name> contained in P or PS, respec-
tively.

Case:

a) If P or PS contains a <scope option> that specifies GLOBAL, then
Case:
i) «If there exists an extended dynamic cursor EDC with an <extended cursor nhame> haying

a global scope and a <cursor name> that is equivalent to CN, then EDC is the cursar
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.

iii) 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 <sin|1p|e
target specification> and let V be the character string that is the result of

TRIM( BOTH’ ' FROMS)

If V does not conform to the Format and Syntax Rules of an <identifier>, then/anexception
condition is raised: invalid SQL statement identifier.

10) |If <statement name> is specified for the <SQL statement name>, P is not.a <cursor specifica-
tion>, and <statement name> is associated with a cursor C through a <dynamic declare curspr>,
then an exception condition is raised: dynamic SQL error — prepared statement not a cursor
specification.

11) |If the value of the <SQL statement name> identifies an existing prepared statement, then gn
implicit
DEALLOCATE PREPARE SSN

is executed, where SSN is the value of the <SQL statement name>.
12) |P is prepared for execution.
13) |Case:

a) If <extended statement name> is specified for the <SQL statement name>, then the valde
of the <extended statement narme> is associated with the prepared statement. This valde
and explicit or implied <scope)option> shall be specified for each <execute statement> o
<allocate cursor statement>. that is to be associated with this prepared statement.

b) If <statement name>‘is/specified for the <SQL statement name>, then:

i) If <statement_name> is not associated with a cursor and either P is not a <cursor
specification> or P is a <cursor specification> that conforms to the Format and Syntax
Rules of @' <dynamic single row select statement>, then an equivalent <statement
name>-shall be specified for each <execute statement> that is to be associated with this
prepared statement.

i), T P is a <cursor specification> and <statement name> is associated with a cursor C
through a <dynamic declare cursor>, then an association is made between C and P. The
association is preserved until the prepared statement is destroyed.

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 <deallocate prepared statement>

Function

EC

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

F(jrmat

<d€

Sy
1)

AC

Ge

1)

2)

3)

al | ocate prepared statement> :: =
DEALLOCATE PREPARE <SQ. statenent name>

htax Rules

If <SQL statement name> is a <statement name>, then the contaibing <SQL-client module
definition> shall contain a <prepare statement> whose <statement name> is equivalent to t
<statement name> of the <deallocate prepared statement>.

cess Rules
None.
neral Rules

If the <SQL statement name> does not ddentify a statement prepared in the scope of the <S
statement name>, then an exception_condition is raised: invalid SQL statement name.

If the value of <SQL statement(name> identifies an existing prepared statement that is the]
<cursor specification> of an gpen cursor, then an exception condition is raised: invalid cursd
state.

The prepared statement-identified by the <SQL statement name> is destroyed. Any cursor
that was allocated with an <allocate cursor statement> that is associated with the prepared
statement identified’by the <SQL statement name> is destroyed. If the value of the <SQL

statement name>“identifies an existing prepared statement that is a <cursor specification>,
any prepared’statements that reference that cursor are destroyed.

Cdanformance Rules

1)

Without Feature B032, “Extended dynamic SQL", conforming SQL language shall contain n

L

hen

1~

<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
in g prepared statement or about the columns of the result set associated with a cursor.

Format

<descri be statenent> ::=
<descri be input statenent>
| <describe output statenent>

<descri be input statement> ::=
DESCRI BE | NPUT <SQ. statenment name> <using descriptor>
[ <nesting option> ]

<defscri be output statement> ::=
DESCRI BE [ QUTPUT ] <descri bed object> <using descri ptor>
[ <nesting option> ]

<nesting option> ::=
W TH NESTI NG
| W THOUT NESTI NG

<usj ng descriptor> ::=
USING [ SQ ] DESCRI PTOR <descr j.ptor name>

<dejscri bed object> ::=

<SQ. statenent nane>
| CURSOR <ext ended cursor-name> STRUCTURE

Syntax Rules

1) |If <SQL statement-name> is a <statement name>, then the containing <SQL-client module
definition> shall-contain a <prepare statement> whose <statement name> is equivalent to the
<statement pame> of the <describe statement>.

2) |If <nesting‘option> is not specified, then WITHOUT NESTING is implicit.

Acicess\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
statement name>, then an exception condition is invalid SQL statement name.
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3)

4)

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.
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5)

6)

7)

T O Iy StCTT T OC oSt TPt arcor oot oy Cr ot amototC O™ o o T yc ot aimotatc O vy oS

is the value of the <descriptor name>'s <simple value specification> and whose scope is that
specified by the <scope option>. Otherwise, an exception condition is raised: invalid SQE
descriptor name.

Let DA be the descriptor area identified by <descriptor name>. Let N be the <occurrences>
specified when DA was allocated.

Case:

a) If the statement being executed is a <describe input statement>{ then a descriptor for the
input <dynamic parameter specification>s for the prepared statement is stored in DA. Lgt
D be the number of input <dynamic parameter specification>s in the prepared statement. If
WITH NESTING is specified, then let NS;, 1 (one) < i < D, be the number of subordinate
descriptors of the descriptor for the i-th input dynami€ _parameter; otherwise, let NS; be|0
(zero).

b) If the statement being executed is a <describe output statement> and the prepared stat¢
ment that is being described is a <dynamic select statement> or a <dynamic single row
select statement>, then a descriptor for the <select list> columns for the prepared statement
is stored in DA. Let T be the table defined' by the prepared statement and let D be the de-
gree of T. If WITH NESTING is specified, then let NS;, 1 (one) < i < D, be the number pf
subordinate descriptors of the deseriptor for the i-th column of T; otherwise, let NS; be 0
(zero).

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

DA is set as follows:
a) Let TD bhe-the value of D+NS;+NS,+ ... +NSp. COUNT is set to TD.

b) TOPMEVEL_COUNT is set to D.

¢)”"DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODE are set to the identifier anT
code, respectively, for the prepared statement as shown in Table 9, “SOL-statement codes”.

102

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

Case:

i) If some subset of the columns of T is the primary key of T, then KEY_TYPE is set to 1
(one).
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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 — insufficiept-item
descriptor areas.

f) If TD is O (zero) or TD is greater than N, then no item descriptor areas are set.’Otherwi

o7

i) The first TD item descriptor areas are set with values from the descriptors and, optipn-
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 statemgent

being described is a <dynamic select statement>or a <dynamic single row select
statement>, then the columns of T.

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

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

iii) If the descriptor for the j-th column or <dynamic parameter specification> is assigneg to

the k-th item descriptor area;-then:

1) The descriptor for the)(j+1)-th column or <dynamic parameter specification> is
assigned to the (k+NS;j,1)-th item descriptor area.

2) If WITH NESTHNG is specified, then the implicitly ordered subordinate descriptgrs

for the j-th,column or <dynamic parameter specification> are assigned to contigupus

item deScriptor areas starting at the (k+1)-th item descriptor area.

An SQL item descriptor 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 fields de-
pending.on the value of TYPE as described below. The DATA and INDICATOR fields are ndt
relevant. Those fields and fields that are not applicable for a particular value of TYPE are get
toimplementation-dependent values.

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)

©ISO/IEC

If the value of LEVEL is 0 (zero) and the item descriptor area describes a column, then:

i)

1)

2)

3)

If the value of LEVEL is O (zero) and the item desCriptor area describes a <dynamig
parameter specification>, then:

If the column is possibly nullable, then NULLABLE is set to 1 (one); otherwisg,
NULLABLE is set to 0 (zero).

If the column name is implementation-dependent, then NAME is set to-the

implementation-dependent name of the column and UNNAMED is setto 1 (one); pth-
erwise, NAME is set to the <derived column> name for the colummnand UNNAMED

is set to O (zero).

If the column is a member of the primary key of T and KEYATYPE was set to 1 (¢ne)

or if the column is a member of the preferred candidate key of T and KEY_TYPIE

was set to 2, then KEY_MEMBER is set to 1 (one); otherwise, KEY_MEMBER is|set

to O (zero).

1) NULLABLE is set to 1 (one).
NOTE 13 — This indicates that the <dynamic parameter specification> can have the nyll
value.
2) UNNAMED is set to 1 (one) and"NAME is set to an implementation-dependent
value.
3) KEY_MEMBER is sett0 0 (zero).
iii) Otherwise:
1) NULLABLE is set to 1 (one).
2) Case:
A) Ifthe 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 fo
the implementation-dependent name of the field and UNNAMED is set t¢ 1
(one).
I1) Otherwise, NAME Is set to the name of the field and UNNAMED 1s 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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iii)

iv)

Vi)

vii)

viii)

—_C, them the tengths specified M CENGTHand-OCTET_CLENGTH do not inctude the]
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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

implementation-defined null character that terminates a C character string.

If TYPE indicates a <bit string type>, then LENGTH is set to the length or. maximum
length in bits of the bit string and OCTET_LENGTH is set to the maximum’possibl
length in octets of the bit string.

A1

If TYPE indicates a <binary large object string type>, then LENGFH"is set to the lerjgth
or maximum length in octets of the binary string and OCTET _KENGTH is set to th¢
maximum possible length in octets of the binary string.

If TYPE indicates an <exact numeric type>, then PRECISION and SCALE are set 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 specified 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 <timeg
tamp precision>, if either is applicable.

If TYPE indicates an <interval type>, then LENGTH is set to the length in positiong
of the interval type, DATETYME_INTERVAL_CODE is set to a code as specified in
Table 6, “Codes used for'<interval qualifier>s in Dynamic SQL", to indicate the <intefval
qualifier> of the interval data type, DATETIME_INTERVAL_PRECISION is set to the
<interval leadingfield precision> and PRECISION is set to the <interval fractional
seconds precisianz,"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 <usgr-
defined type name> of the user-defined type’s name.

IF<RYPE indicates a <reference type>, then USER_DEFINED_TYPE_CATALOG, USER_
DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME are set to the <user-defined type name> of
the referenced type and qualified name of the referenceable base table; LENGTH and

OCTFET 1

X)

xi)
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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 Brmapstoormeand-omty-onePy:
— Several Dy instances can map to the same Py.
— 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 value 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 {o
the ordinal position of Py.

vi) The PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, and
PARAMETER_SPECIFIC_NAME values in the desctiptor for each Dy are set to the
values that identify the catalog, schema, and specific name of SR.

Cdanformance Rules

1) [Without Feature B032, “Extended dynamic SQLY; conforming SQL language shall not contain
any <describe input statement>.

2) [Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not contain afy
<describe output statement>.
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.9 <inputusing clause>

nction

Suy

Format

<us

<us

<us

Sy
1)

AcC

Ge

1)

2)

ply input values for an <SQL dynamic statement>.

put using clause> ::=
<usi ng argunent s>
| <using input descriptor>

i ng argunents> ::=
USI NG <using argunent> [ { <comma> <using argument> }.../}
i ng argunent> ::= <general val ue specification>
i ng i nput descriptor> ::= <using descriptor>
htax Rules
The <general value specification> immediately eontained in <using argument> shall be eithg

<host parameter specification> or an <embedded variable specification>.

cess Rules
None.
neral Rules

If <using input descriptor>is specified, then an SQL system descriptor area shall have been

value specification>-and whose scope is that specified by the <scope option>. Otherwise, an
exception condition is raised: invalid SQL descriptor name.

When an <input using clause> is used in a <dynamic open statement> or as the <parameter
ing clause> in an <execute statement>, the <input using clause> describes the input <dynan
parameter specification> values for the <dynamic open statement> or the <execute statemen

allocated and not yet deallocated whose name is the value of the <descriptor name>'s <simpje

respectively. Let PS be the prepared <dynamic select statement> referenced by the <dynamjc

us-
nic
t>

open statement> or the prepared statement referenced by the <execute statement>, respecti

ely.

3)
4)

5)

Let D be the number of input <dynamic parameter specification>s in PS.

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.

If <using input descriptor> is specified, then:

a) Let N be the value of COUNT.

Dynamic SQL
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b)

PAAY

If N is greater than the value of <occurrences> specified when the SQL descriptor area iden-
tified by <descriptor name> was allocated or is less than zero, then an exception condition is
raised: dynamic SQL error — invalid descriptor count.

v

d)

6) [For 1 (one) <i < D:

b) Case:

L thao fivct Nl itnmn doacorintnr arnnc arn ot \alid oo cnanifind 1 Quiholacn 108 1 “Nacorin |on
T CrCc— T ot T It Ot ot ||.n..u| arcoo arc ot vant oo SpPete o >HBEAHSEe—=19- T ocSorTpoyl

of SQL descriptor areas”, then an exception condition is raised: dynamic SQL error —=.lging
clause does not match dynamic parameter specifications.

In the first N item descriptor areas:

i) If the number of item descriptor areas in which the value of LEVEL is0%(zero) is not D,
then an exception condition is raised: dynamic SQL error — using_clauise does not match
dynamic parameter specifications.

ii) If the value of INDICATOR is not negative, TYPE does not_indicate ROW, and the ittm
descriptor area is not subordinate to an item descriptor area’whose INDICATOR valpie
is negative or whose TYPE field indicates ARRAY or ARRAY LOCATOR, and if the vFue

of DATA is not a valid value of the data type represeénted by the item descriptor areg,
then an exception condition is raised: dynamic SQL error — using clause does not match
dynamic parameter specifications.

a) Let TDT be the effective declared type of the-i-th input <dynamic parameter specificatiop>,

defined to be the type represented by thesitem descriptor area and its subordinate descriptor
areas that would be set by a <describe\input statement> to reflect the description of the j-th
input <dynamic parameter specification> of PS.

NOTE 15 — See the General Rulesief Subclause 15.8, “<describe statement>".

NOTE 16 — “Represented by";~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 descriptor
areas”.

i) If <using input descriptor> is specified, then:
1) Let}PA be the i-th item descriptor area whose LEVEL value is 0 (zero).

2).\et SDT be the effective declared type represented by IDA.

NOTE 17 — “Represented by”, as applied to the relationship between a data type and gn
item descriptor area, is defined in the Syntax Rules of Subclause 15.1, “Description of SQL
descriptor areas”.

4
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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 whose 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:
i) If SDT is a locator type, then:

1) 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 the (null value.

ii) If SDT and TDT are predefined data types, then

Case:

1) If the <cast specification>
CAST ( |V AS TDT )

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification>", i
ISO/IEC 9075-2, and there is an implementation-defined conversion from type STD
to type TDT, then that implementation=defined conversion is effectively performqgd,
converting 1V to type TDT, and the résult is the value TV of the i-th input dynaric
parameter.

2) Otherwise:

A) If the <cast specification>

CAST ( 1V AS TDT)

does not cenform to the Syntax Rules of Subclause 6.22, "<cast specification>",
in ISO/IEC-9075-2, then an exception condition is raised: dynamic SQL errof —
restricted data type attribute violation.

B) Ifthe <cast specification>
CAST ( | VAS TDT)

V—

does not conform to the General Rules of Subclause 6.22, "<cast specificationp",
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)—Fhe<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) Let DT be the data type identified by TDT.

2) 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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Cdanformance Rules

1)
2)

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 TSF is an SQL-invoked method, then let TSFPT be the declared type ofythe

©ISO/IEC

second SQL parameter of TSF; otherwise, let TSFPT be the declared type 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 TSEis effectively invoked witth

the value returned by the function invocation:
DT()

as the first parameter and SV as{thé second parameter. The <return
value> is the value of the i-th input 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 parameter.

I1) Otherwise, an exception~condition is raised: dynamic SQL error — restrigted

data type attribute vielation.

B) Otherwise, an exception condition is raised: dynamic SQL error — data type
transform functign,violation.

Without Feature B032,\'Extended dynamic SQL", a <descriptor name> shall be a <literal>.

Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not contain ar
<using input clause>.
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.10 <output using clause>

nction

Suy

Format

<ou

<in

<in

<in

Sy

AcC

Ge

1)

2)

ply output variables for an <SQL dynamic statement>.

t put using clause> ::=
<into argunents>
| <into descriptor>

to argunments> ::=
INTO <into argunment> [ { <comma> <into argunent> }... ]
to argument> ::= <target specification>

to descriptor> ::=
INTO[ SQ ] DESCRI PTOR <descri ptor name>

Nhtax Rules

None.

cess Rules

None.

neral Rules

If <into descriptor> is specified, then an SQL system descriptor area shall have been allocat
and not yet deallogated whose name is the value of the <descriptor name>'s <simple value

specification> and\whose scope is that specified by the <scope option>. Otherwise, an except
condition is raised: invalid SQL descriptor name.

When an.<gutput using clause> is used in a <dynamic fetch statement> or as the <result us|

enced>by the <dynamic fetch statement> or the prepared <dynamic single row select statemg
referenced by the <execute statement>, respectively.

clause>.pf’an <execute statement>, let PS be the prepared <dynamic select statement> refef

9%
o

on

ng

nt>

3)

4)

Case:

a) 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 <dynamic fetch

statement> or the <execute statement>. Let D be the degree of the table specified by PS

b) Otherwise, the <output using clause> describes the <target specification>s for the outpu

t

<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.

Dynamic SQL
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5)

If <into descriptor> is specified, then:

a) Let N be the value of COUNT.

6)

bh) If N is greater than the value of <occurrences> specified when the SQI descriptor area
identified by <descriptor name> was allocated or less than zero, then an exception condit
is raised: dynamic SQL error — invalid descriptor count.

on

c) 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 — uging
clause does not match target specifications.

d) In the first N item descriptor areas, if the number of item descriptor (areas in which the
value of LEVEL is 0 (zero) is not D, then an exception condition is\raised: dynamic SQUL
error — using clause does not match target specifications.

For 1 (one) <i < D:

a) Let SDT be the effective declared type of the i-th <selgetilist> column or output <dynanlic
parameter specification>, defined to be the type représented by the item descriptor area gpnd
its subordinate descriptor areas that would be set hy

Case:

i) If PSis a <prepared dynamic select statement> or a <dynamic single row select state-
ment>, then a <describe output statement> to reflect the description of the i-th <selgct
list> column; let SV be the value ofithat <select list> column, with data type SDT.

ii) Otherwise, a <describe output-statement> to reflect the description of the i-th outpug
<dynamic parameter specification>; let SV be the value of that <dynamic parameter
specification>, with data‘type SDT.

NOTE 18 — “Represented by”, 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 descriptor

areas”.

b) Case:

=

i) If <into descriptor> is specified, then let TDT be the declared type of the i-th <targe
specification> as represented by the i-th item descriptor area IDA whose LEVEL vallie
is~0((zero).
NOTE 19 — “Represented by”, as applied to the relationship between a data type and an it¢m
descriptor area, is defined in the Syntax Rules of Subclause 15.1, “Description of SQL descrigtor
areas”.

112

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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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
nnnnnnn
iv) LTDT and TDT both identify a user-defined type and only one of LTDT and TDiis p
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 idehtifies SV is generajted
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.
ii) 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 specification>",
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 perr
formed, converting SV to.type TDT, and the result is the value TV of the i-th <tafget
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 errof —
restricted data type attribute violation.
B) If the <cast specification>
CAST ( SV AS TDT )
rlnac not r\nnfnv‘m to fhn f‘nnnr:\l Dl ||ac n'F Cllhr\l:\llcn R ')’) "/r\gcf cpnr\lflr\nflnn s"
in ISO/IEC 9075-2, then an exceptlon condition is ralsed 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) 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.

2\ Annbitha Syt Dlac of Cubholaicn 10 18 "NMatnpmaanation oAf o frary oal £ unn-l-in-]
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in ISO/IEC 9075-2, with DT and GN as TYPE and GROUP, respectively.

Case:

A) If there is an applicable from-sgl function, then let FSF be that from-sql function
and let FSFRT be the <returns data type> of FSF.

Case:

<)
1

) If FSFRT is compatible with TDT, then the from-sghfanction FSF is effe
tively invoked with SV as its input parameter and_the <return value> is the
value TV of the i-th <target specification>.

I1) Otherwise, an exception condition is raise€d: dynamic SQL error — restridqted
data type attribute violation.

B) Otherwise, an exception condition is raised: dynamic SQL error — data typq
transform function violation.

e) Case:
i) If <into descriptor> is specified, then-1DA is set to reflect the value of TV as follows:

Case:

1) If TYPE indicates ROW, then

Case:

A) If TV is the null value, then the value of INDICATOR in IDA and in all subofdi-
nate descriptor areas of IDA that are not subordinate to an item descriptor afea
whose TYPE indicates ARRAY or ARRAY LOCATOR is set to —1.

B) -Otherwise, the i-th subordinate descriptor area of IDA is set to reflect the 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 of th
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.

P

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 TYPFE indicates CHARACTER VARYING, BIT VARYING or BINARY
LARGE OBJECT, then RETURNED_LENGTH is set to the lengthdCin
characters, bits, or octets, respectively, of TV, and RETURNED QCTET
LENGTH is set to the length in octets of TV.

2) If SDT is CHARACTER VARYING, BIT VARYING, or BINARY LARGE
OBJECT, then RETURNED_LENGTH is set to the length in charactqrs,
bits, or octets, respectively, of SV, and RETURNED_OCTET_LENGTH is
set to the length in octets of SV.

3) If TYPE indicates ARRAY or ARRAY LOCATOR, then RETURNED_
CARDINALITY is set to the cardinality of<F\W.

ii) If <into arguments> is specified, then the Rules in Subelause 9.1, “Retrieval assign-
ment”, are applied to TV and the i-th <into argument> as VALUE and TARGET,
respectively.

NOTE 20 — All other values of the SQL descriptor area‘are unchanged.
Cgnformance Rules

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

2) [Without Feature B031, “Basic dynamicSQL", conforming SQL language shall not contain angy
<output using clause>.
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15

.11 <execute statement>

Function

Asq
sta

Format

<eX

<r g

<par aneter using clause> ::= <input using clause>

Sy
1)

AcC

Ge

1)

2)
3)

ociate input SQL parameters and output targets with a prepared statement and execute_the
ement.

ecute statement> ::=
EXECUTE <SQL st at enent nane>
[ <result using clause> ]
[ <parameter using clause> ]

sul t using clause> ::= <output using clause>

Nhtax Rules

If <SQL statement name> is a <statement name>/then the containing <SQL-client module
<statement name> of the <execute statement=:

cess Rules

None.

neral Rules

statement P previously prepared in the scope of the <SQL statement name>, then an except
condition is raised:7invalid SQL statement name.

Let PS be the'statement previously prepared using <SQL statement name>.

a <dynanTic single row select statement>, then an exception condition is raised: dynamic SQ
error\— cursor specification cannot be executed.

4)

5)

6)

ay o name a
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definition> shall contain a <prepare statement>\Wwhose <statement name> is equivalent to the

When the <execute statement> is executed, if the <SQL statement name> does not identify |a

©ISO/IEC

on

If PS isa<dynamic select statement> that does not conform to the Format and Syntax Rulek of

L
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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.

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.

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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If a <parameter using clause> is specified, then the General Rules specified in Subclause 15.

91

“<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>",

9)

10)

11)

Cdanformance Rules

1)

2)

0 DO _ac of it v nra oo diatalhy contaiinnad 1 o avtoarnallb, s alead nranndiien Al Conor

. a 3
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Rules are applied except those associated with input and output parameters.

If PA is a <preparable dynamic delete statement: positioned>, then when it is executed all

General Rules in Subclause 15.21, “<preparable dynamic delete statement: positioned>", apply

to the <preparable statement>.

If PS is a <preparable dynamic update statement: positioned>, then when itlis executed, al
General Rules in Subclause 15.22, “<preparable dynamic update statement” positioned>", ag
to the <preparable statement>.

If a <result using clause> is specified, then the General Rules specified in Subclause 15.10,
“<output using clause>", for a <result using clause> in an <execlte statement> are applied.

Without Feature B032, “Extended dynamic SQL", conferming SQL language shall contain n
<result using clause>.

Without Feature B031, “Basic dynamic SQL”, conforming SQL language shall not contain ar
<execute statement>.

ply

14

y
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15.12 <execute immediate statement>

Function

D)(/)r|vamically prepare and execute a preparable statement.

Format

<exfecute i medi ate statenent> ::=
EXECUTE | MVEDI ATE <SQL st at enent vari abl e>

Syntax Rules

1) |The declared type of <SQL statement variable> shall be character. String.

Access Rules

None.

Gdgneral Rules
1) [Let P be the contents of the <SQL statement-yariable>.

2) |If one or more of the following are true,-then an exception condition is raised: syntax error ¢r
access rule violation.

a) P is a <dynamic select statement> or a <dynamic single row select statement>.
b) P contains a <dynamic parameter specification>.

3) [Let SV be <SQL statemént variable>. <execute immediate statement> is equivalent to the
following:

PREPARE A, 'MVEDI ATE_STMI' FROM SV ;
EXECUTE ¥l MVEDI ATE_STMT ;
DEALEOCATE PREPARE | MVEDI ATE_STMT ;

where IMMEDIATE_STMT is an implementation-defined <statement name> that is not equjva-
lent.to any other <statement name> in the containing <SQL-client module definition>.
NOTE 21 — FException condition or completion condition information resulting from the PREPARFE dr
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

Deglare a cursor to be associated with a <statement name>, which may in turn be associated with a
<cursor specification>.

Format

<dyjnami c decl are cursor> ::=
DECLARE <cursor nane> [ <cursor sensitivity> ]
[ <cursor scrollability>] CURSOR
[ <cursor holdability> ]
[ <cursor returnability> ]
FOR <st at ement nane>

Syntax Rules

1) |The <cursor name> shall not be identical to the <cursgr name> specified in any other <declgre
cursor> or <dynamic declare cursor> in the same <SQL-client module definition>.

2) |The containing <SQL-client module definition>shall contain a <prepare statement> whose
<statement name> is equivalent to the <statement name> of the <dynamic declare cursor>.

3) |If <cursor scrollability is not specified, thén NO SCROLL is implicit.
4) |If <cursor holdability is not specified-then WITHOUT HOLD is implicit.

5) |If <cursor returnability is not specified, then WITHOUT RETURN is implicit.

Access Rules

None.

Gdneral Rules

1) |All General’Rules of Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2, apply to <dynarhic
declare cursor>, replacing “<cursor specification>" with “prepared statement”.

Colnformance 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)

6)

7)

8)

9)

10)

Without Feature B031, “Basic dynamic SQL", and Feature T471, “Result sets return value”, a
<dynamic declare cursor> shall not specify <cursor returnability>.

Without Feature B031, “Basic dynamic SQL", and Feature F341, “Scrolled cursors”, and Feature
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<column name list> is specified, then <cursor scrollability> shall not be specified.

Without Feature B031, “Basic dynamic SQL”, and Feature F831, “Full cursor update”\if an
<updatability clause> of FOR UPDATE with or without a <column name list> is spécified, then
ORDER BY shall not be specified.

Without Feature B031, “Basic dynamic SQL", and Feature F421, “Scrolled_cutsors”, a <dynamic
declare cursor> shall not specify <cursor scrollability>.

Without Feature T551, “Optional key words for default syntax”, a <dynamic declare cursor
shall not specify WITHOUT HOLD.

Without Feature S024, “Enhanced structured types”, a <value expression> that is a <sort kgy>
shall not be of a structured type.

120 Host Language Bindings (SQL/Bindings)


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

©ISO/IEC ISO/IEC 9075-5:1999 (E)
15.14 <allocate cursor statement>

15.14 <allocate cursor statement>

Function

Deiiine a cursor based on a prepared statement for a <cursor specification> or assign a cursor o [the
ordpred set of result sets returned from an SQL-invoked procedure.

Format

<al|l ocate cursor statenent> ::=
ALLOCATE <ext ended cursor nane> <cursor intent>

<cufsor intent> ::=
<st atenent cursor>
| <result set cursor>

<stlat enment cursor> ::=
[ <cursor sensitivity>] [ SCROLL ] CURSOR
[ WTH HOLD ]
[ WTH RETURN ]
FOR <ext ended st at enent nane>

<regsult set cursor> ::=
FOR PROCEDURE <specific routine designator>

Synhtax Rules

1) |If <result set cursor> is specified,;then the SQL-invoked routine identified by <specific routine
designator> shall be an SQL-invoked procedure.

Access Rules

None.

Gdneral Rules

1) [Let S be the-<simple value specification> immediately contained in <extended cursor namesx.
Let V bé.the character string that is the result of

TRFM( BOTH™ ' FROMS)

1TV 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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4)

EC

b) 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.

PAY ALl Caonara LRulcc of CSoibholaicn 14 1 V"edaplarn circneS" 10 1CAIEC OOA7E 2 Ay 0 Al 0-

e—AH-CereralRites-ef- Subelanse 41— <declareeorser>trSOHEC-90752apphy-te—<al
cate cursor statement>, replacing “<open statement>" with “<dynamic open statement>"yand
“<cursor specification>" with “prepared statement”.

d) An association is made between the value of the <extended cursor name> and the prepared
statement in the scope of the <extended cursor name>. The association is préserved until
the prepared statement is destroyed, at which time the cursor identified by sextended cufsor
name> is also destroyed.

If <result set cursor> is specified, then:

a) When the <allocate cursor statement> is executed, if the <specific routine designator>
does not identify an SQL-invoked procedure P that has been.previously invoked during
the current SQL-session, an exception condition is raised: invalid SQL-invoked proceduie
reference.

b) If P did not return any result sets, then an exception condition is raised: no data — no
additional dynamic result sets returned.

c) Let RRS be the ordered set of result sets returned by P.

d) When the <allocate cursor statement>\is“executed, an association is made between the
<extended cursor name> and the first result set FRS in RRS. The definition of FRS is tle
definition of the <cursor specification> CS in P that created FRS. Let CR be the cursor
declared by the <declare cursor>ithat contains CS.

e) Let T be the table specified by CS. T is the first result set returned from P.

f) A table descriptor far(T)is effectively created.

g) Cursor CR is placed in the open state and its position is before the first row of T.

Cdnformance, Rules

1)

Without Feature B032, “Extended dynamic SQL", conforming SQL language shall not contain

any <allocate cursor statement>.
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15

.15 <dynamic open statement>

Function

(B)

Asgociate input dynamic parameters with a <cursor specification> and open the cursor.

Fjrmat

<dy

Sy

1)

2)
Ac

1)

Ge

1)

2)

3)

4)

nami c open statement> ::=
OPEN <dynani ¢ cursor nane> [ <input using clause> ]

htax Rules

If <dynamic cursor name> DCN is a <cursor hame> CN, then thecontaining <SQL-client
module definition> shall contain a <dynamic declare cursor> whose <cursor name> is CN.

Let CR be the cursor identified by DCN.

cess Rules

The Access Rules for the <query expression> simply contained in the prepared statement
associated with the <dynamic cursor name> are ‘applied.

neral Rules

If <dynamic cursor name> is a <cursor hame> and the <statement name> of the associated
<dynamic declare cursor> is not associated with a prepared statement, then an exception
condition is raised: invalid SQL\statement name.

If <dynamic cursor name>.Js-an <extended cursor name> whose value does not identify a cu
allocated in the scope of-the <extended cursor name>, then an exception condition is raised
invalid cursor name,

If the prepared statement associated with the <dynamic cursor name> contains <dynamic
parameter specification>s and an <input using clause> is not specified, then an exception
condition isaised: dynamic SQL error — using clause required for dynamic parameters.

The cursar specified by <dynamic cursor name> is updatable if and only if the associated <cu
specification> specified an updatable cursor.

NOTE 22 — “updatable cursor” is defined in Subclause 14.1, "<declare cursor>", in 1ISO/IEC 9075-2.

[SOr

sor

5)

6)

Co

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
<dynamic open statement>.

nformance Rules

1) Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not contain any

<dynamic open statement>.
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15

.16 <dynamic fetch statement>

Function

EC

Fet

ch a row for a cursor declared with a <dynamic declare cursor>.

Format

<dy

SY|
1)
2)

3)
4)

AcC

Ge

1)

2)

nham c fetch statenment> ::=
FETCH [ [ <fetch orientation>] FROM] <dynanic cursor nanme> <out(put using cl é

htax Rules
If <fetch orientation> is omitted, then NEXT is implicit.

If <dynamic cursor name> DCN is a <cursor hame> CN, &hen the containing <SQL-client
module definition> shall contain a <dynamic declare cursor> whose <cursor name> is CN.

Let CR be the cursor identified by DCN.

If the implicit or explicit <fetch orientation> is not NEXT, then the <dynamic declare cursor]
<allocate cursor statement> associated with CR shall specify SCROLL.

cess Rules

None.

neral Rules

All General Rules of Sub¢lause 14.3, "<fetch statement>", in ISO/IEC 9075-2 are applied to
cursor CR, <fetch orientation>, and an empty <fetch target list>.

The General Rules of Subclause 15.10, “<output using clause>", are applied to the <dynami
fetch statemgAt> and the current row of CR as the retrieved row.

Canformance Rules

1)

Without Feature B031, “Basic dynamic SQL”, conforming SQL language shall not contain at
<dynamic fetch statement>.

use>

A

or

y
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15.17 <dynamic single row select statement>

Function

Reotlrieve values from a dynamically-specified row of a table.

Format

<dyjham ¢ single row sel ect statement> ::= <query specification>

Syntax Rules

None.

Access Rules

None.

Gdgneral Rules
1) [Let Q be the result of the <query specification>.
2) [Case:

a) If the cardinality of Q is greaterthan 1 (one), then an exception condition is raised: cardli-
nality violation.

b) If Q is empty, then a completion condition is raised: no data.
Cgnformance Rules

1) [Without Feature B0O31, “Basic dynamic SQL", conforming SQL language shall contain no <dy-
namic single rovselect statement>.

Dynamic SQL 125


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

ISO/IEC 9075-5:1999 (E) ©ISO/IEC
15.18 <dynamic close statement>

15.18 <dynamic close statement>
Function

Clzlse a cursor.

Format

<dyjnami c cl ose statement> ::=
CLOSE <dynani ¢ cursor nane>

Syntax Rules

1) [If <dynamic cursor name> DCN is a <cursor name> CN, then theZcontaining <SQL-client
module definition> shall contain a <dynamic declare cursor> whose <cursor name> is CN.

2) |Let CR be the cursor identified by DCN.

Access Rules

None.

Gdneral Rules

1) [All General Rules of Subclause 14.4, "<close statement>", in ISO/IEC 9075-2, apply to the
<dynamic close statement>.

Cdanformance Rules

1) [Without Feature B031, “Basic dynamic SQL", conforming SQL language shall not contain any
<dynamic close statement>.
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.19 <dynamic delete statement: positioned>

Function

F

<dy

Sy
1)

2)
AcC

1)

Ge

1)

2)

3)
4)
5)

D1I|ete a row of a table.

rmat

nam c del ete statenent: positioned> ::=
DELETE FROM <t arget tabl e>
WHERE CURRENT OF <dynam ¢ cursor name>

Nhtax Rules

If <dynamic cursor name> DCN is a <cursor name> CN, then the containing <SQL-client
module definition> shall contain a <dynamic declare cursor>whose <cursor name> is CN.

Let T be the table identified by the <table name> contaifed in <target table>.

cess Rules

All Access Rules of Subclause 14.6, "<delete statement: positioned>", in ISO/IEC 9075-2, ap
to the <dynamic delete statement: positioneds.

neral Rules

If DCN is a <cursor name> and thé <statement name> of the associated <dynamic declare
cursor> is not associated with & prepared statement, then an exception condition is raised:
invalid SQL statement name,

If DCN is an <extended-cursor name> whose value does not identify a cursor allocated in th
scope of the <extended ‘edrsor name>, then an exception condition is raised: invalid cursor
name.

Let CR be the-eursor identified by DCN.
If CR is naot-an updatable cursor, then an exception condition is raised: invalid cursor name.

Let T ‘be the simply underlying table of CR. T is the subject table of the <dynamic delete
statement: positioned>. T shall have exactly one leaf underlying table LUT. Let LUTN be {
<table name> that identifies LUT.

=

y

6)

7

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 ON
then an exception condition is raised: target table disagrees with cursor specification.

LY,

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 <dynamic update statement: positioned>
Function

Update a row of a table.

Format

<dyjham ¢ update statement: positioned> ::=

Sy
1)

2)
3)
Ac

1)

Ge

1)

2)

3)

4)

UPDATE <t arget tabl e>
SET <set clause list>
WHERE CURRENT OF <dynami ¢ cursor nane>

htax Rules

If <dynamic cursor name> DCN is a <cursor hame> CN, then‘the containing <SQL-client
module definition> shall contain a <dynamic declare cursofr>'whose <cursor name> is CN.

Let T be the table identified by the <table name> contained in <target table>.

The scope of the <table name> is the entire <dynamic update statement: positioned>.

cess Rules

All Access Rules of Subclause 14.9, "<update statement: positioned>", in ISO/IEC 9075-2, ap
to the <dynamic update statement: positioned>.

neral Rules

If DCN is a <cursor name>.and the <statement name> of the associated <dynamic declare
cursor> is not associated(with a prepared statement, then an exception condition is raised:
invalid SQL statement name.

If DCN is an <extended cursor name> whose value does not identify a cursor allocated in th
scope of the <exténded cursor name>, then an exception condition is raised: invalid cursor
name.

Let CR. be)the cursor identified by DCN.

If CR(is not an updatable cursor, then an exception condition is raised: invalid cursor name.

ply
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statement: positioned>. T shall have exactly one leaf underlying table LUT. Let LUTN be a

<table name> that identifies LUT.

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 ON
then an exception condition is raised: target table disagrees with cursor specification.

LY,

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)
apply to the <dynamic update statement: positioned>, replacing “<cursor name>" with ¥<dy}
namic cursor name>" and “<update statement: positioned>" with “<dynamic update statement:
positioned>".

Cdanformance Rules

1) [Without Feature B031, “Basic dynamic SQL", conforming SQL language’shall not contain any
<dynamic update statement: positioned>.
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15.21 <preparable dynamic delete statement: positioned>

Function

F

<pr

Sy
1)

2)

AcC

1)

Ge

D1I|ete a row of a table through a dynamic cursor.

rmat

epar abl e dynam ¢ del ete statement: positioned> ::=
DELETE [ FROM <target table> ]
WHERE CURRENT OF [ <scope option> ] <cursor nane>

Nhtax Rules

If <target table> is not specified, then let TN be the name of thé leaf underlying table LUT
the <cursor specification> identified by <cursor name>.

Case:

i) If the <table reference> that references LUT spegifies ONLY, then the <target table>
ONLY (| TN)
is implicit.
ii) Otherwise, the <target table>
TN
is implicit.
All Syntax Rules of Subclause, 14.6, "<delete statement: positioned>", in ISO/IEC 9075-2, ap

“<dynamic declare cursar> or <allocate cursor statement>" and “<delete statement: positione
with “<preparable dynamic delete statement: positioned>".

cess Rules

All AccesssRules of Subclause 14.6, "<delete statement: positioned>", in ISO/IEC 9075-2, ap
to the <preparable dynamic delete statement: positioned>.

netal Rules

to the <preparable dynamit delete statement: positioned>, replacing “<declare cursor>" with

ply
d>"

=

y

1)

All General Rules 0T subclause 14.6, "<delete statement. positioned>", In ISO/TEC Y0/5-Z,

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>.

Dynamic SQL 131


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

IS

O/IEC 9075-5:1999 (E)

15.22 <preparable dynamic update statement: positioned>

15.22 <preparable dynamic update statement: positioned>

©ISO/IEC

Function

Update a row of a table through a dynamic cursor.

Format

<priepar abl e dynam ¢ update statement: positioned> ::=

Sy
1)

2)

AC

1)

Ge

UPDATE [ <target table> ]
SET <set clause list>
WHERE CURRENT OF [ <scope option> ] <cursor nane>

htax Rules

If <target table> is not specified, then let TN be the name of the leaf underlying table LUT
the <cursor specification> identified by <cursor name>.

Case:

i) If the <table reference> that references LUT specifies ONLY, then the <target table>
ONLY ( TN)
is implicit.
ii) Otherwise, the <target table>
TN
is implicit.
All Syntax Rules of Subclause 14.9, "<update statement: positioned>", in ISO/IEC 9075-2,
apply to the <preparable dynamic update statement: positioned>, replacing “<declare cur-

sor>" with “<dynamiC declare cursor> or <allocate cursor statement>" and “<update stateme
positioned>" with.*<preparable dynamic update statement: positioned>".

cess Rules

All AccessyRules of Subclause 14.9, "<update statement: positioned>", in ISO/IEC 9075-2, af
to thegpreparable dynamic update statement: positioned>.

neral Rules

ply

1)

Co

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>".

nformance Rules

1) Without Feature B032, “Extended dynamic SQL", conforming SQL language shall contain no

<preparable dynamic update statement: positioned>.
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16

Fu
Sp§

nction
cify an <embedded SQL host program>.

Format

<en

<en

<st

bedded SQL host prograns ::=
<enbedded SQ. Ada prograne

| <enmbedded SQL C prograne

| <embedded SQL COBOL prograne

| <enmbedded SQL Fortran prograne
| <enmbedded SQL MUMPS progr ane

| <enbedded SQL Pascal prograne
| <enmbedded SQL PL/I prograns

bedded SQL statement> ::=
<SQ prefix>
<statenent or declaration>
[ <SQ term nator> ]

At ement or declaration> ::=
<decl are cursor>
<dynami ¢ decl are cursor>
<tenporary table decharation>

<enbedded path specification>

<enbedded exception decl aration>
<handl er declVaration>

<SQ.-i nvoKed routine>

<SQL precedure statenent>

<sS@L prefixX>yt:=
EXEC SQL
| \>=anper sand>SQL<| ef t paren>
<SA_ternmnator> - =

.1 <embedded SQL host program>

<enbedded aut horiszati on decl arati on>

I
I
|
| <enmbedded transform group specification>
I
I
I
I

END- EXEC
| <seni 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 name> AUTHORI ZATI ON <enbedded aut hori zation identifier>

[ FOR STATIC { ONLY | AND DYNAM C } ]
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<enbedded authorization identifier> ::=
<nodul e authorization identifier>
<enbedded path specification> ::=
<pat h specification>

<enfpedded transform group specification> ::=
<transform group specification>

<enpedded SQL decl are section> ::=
<enbedded SQ. begin decl are>
[ <embedded character set declaration> ]
[ <host variable definition>. .. ]
<enbedded SQ. end decl are>
| <embedded SQL MUWMPS decl are>

<enpedded character set declaration> ::=
SQL NAMES ARE <character set specification>

<enpedded SQL begi n declare> ::=
<SQ@. prefix> BEG N DECLARE SECTION [ <SQL term nator> ]

<enpedded SQL end declare> ::=
<SQ. prefix> END DECLARE SECTI ON[ <SQ. termmator> ]

<enpedded SQL MUMPS decl are> :: =
<SQL prefix>
BEG N DECLARE SECTI ON
[ <embedded character set decliafati on> ]
[ <host variable definition> = ]
END DECLARE SECTI ON
<SQ. term nator>

<host variable definition> ::=
<Ada vari abl e defi niyti on>
| <C vari abl e defi ni.ti~on>
| <COBOL vari abl e,def'i niti on>
| <Fortran variable definition>
| <MJUMPS vari abl e*definition>
| <Pascal vari-abl e definition>
| <PL/I vari-abl e definition>

<enpedded vari‘abt e nane> ::=
<col en»<host identifier>

<hopst identifier> ::=

<Ada host identifier>
| <C host identifier>
[ <COBOC host 1dentifiers
| <Fortran host identifier>
| <MUMPS host identifier>
I
|

<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

bpcbifib stanctard pluglallullillg tar guage: The-SOttextshattconststof oneor more<embedped
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 ISO/JEC 9075

N

Case:

a) An <embedded SQL statement> or <embedded SQL MUMPS declare>-that is contained
in an <embedded SQL MUMPS program> shall contain an <SQL prefix> that is “<ampef-
sand>SQLc<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 en
declare> that is not contained in an <embedded SQL MWYMPS program> shall contain a
<SQL prefix> that is “EXEC SQL".

- Q

Case:

a) An <embedded SQL statement>, <embedded(SQL begin declare>, or <embedded SQL end
declare> contained in an <embedded SQL.COBOL program> shall contain an <SQL termi
nator> 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 <SQL
terminator>.

[o8

¢) An <embedded SQL statement>, <embedded SQL begin declare>, or <embedded SQL en|
declare> contained in-an"<embedded SQL Ada program>, <embedded SQL C program>,
<embedded SQL Pascal program>, or <embedded SQL PL/lI program> shall contain an
<SQL terminator>\that is a <semicolon>.

d) An <embedded SQL statement> or <embedded SQL MUMPS declare> that is contained jin
an <embedded SQL MUMPS program> shall contain an <SQL terminator> that is a <right
paren>,

Case:

a)” “Ah <embedded SQL declare section> that is contained in an <embedded SQL MUMPS
program> shall be an <embedded SQIL. 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 h
program>.

A ambaeddaed- SOl _hact nroara chall not ~ontain aorn thoan A ambaoddad - nath cnacif
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tion>.

An <embedded SQL host program> shall not contain more than one <embedded transform gn
specification>.

Case:

i) If <embedded transform group specification> is not specified, then an<embedded transfg

Ca-

oup

rm

group specification> containing a <multiple group specification> withia <group specification>

GS for each <host variable declaration> that has an associated user:defined type UDT, bt

tis

not a user-defined locator variable is implicit. The <group nameé> of GS is implementatipn-

defined and its <user-defined type> is UDT.

ii) If <embedded transform group specification> contains@y<single group specification> wit
a <group name> GN, then an <embedded transfornigroup specification> containing a
<multiple group specification> with a <group specification> GS for each <host variable
declaration> that has an associated user-definedtype UDT, but is not a user-defined tyg
locator variable is implicit. The <group name=-of GS is GN and its <user-defined type>
UDT.

ii) If <embedded transform group specification> contains a <multiple group specification> M
then an <embedded transform group)specification> containing a <multiple group specifio

declaration> that has an associated user-defined type UDT, but is not a user-defined loc
variable and the <user-defined type name> of UDT is not contained in any <group speci
tion> contained in MGS is implicit. The <group name> of GS is implementation-defined
its <user-defined type>\is UDT.

tion> that contains MGS extended with a <group specification> GS for each <host varia;le

The implicit or explieit <embedded transform group specification> precedes in the text of th
<embedded SQL hgst-program> every <host variable declaration>.

An <embedded SQL host program> shall contain no more than one <embedded character se
declaration>/ an <embedded character set declaration> is not specified, then an <embedd

is

GS,
a-

tor
ca-
and

1172

it
pd

character-set declaration> that specifies an implementation-defined character set that contajns

at least-every character that is in <SQL language character> is implicit.

A-<temporary table declaration> that is contained in an <embedded SQL host program> sha

1l

prnrndn in-the text of that <embedded QQI host program= any QQI -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>.

contained in an <embedded SQL host program> shall not be equivalent to any other <excéeptli
name> contained in any other <embedded exception declaration> that is immediately contained
in the <embedded SQL host program>.

Any <host identifier> that is contained in an <embedded SQL statement> in an '<embedded
SQL host program> shall be defined in exactly one <host variable definition> contained in

that <embedded SQL host program>. In programming languages that support <host variable
definition>s in subprograms, two <host variable definition>s with differént; non-overlapping
scope in the host language are to be regarded as defining different hostwariables, even if they
specify the same variable name. That <host variable definition> shall’appear in the text of the
<embedded SQL host program> prior to any <embedded SQL statement> that references thg
<host identifier>. The <host variable definition> shall be suchhat a host language referenge
to the <host identifier> is valid at every <embedded SQL statement> that contains the <hogt
identifier>.

A <host variable definition> defines the host languagé data type of the <host identifier>.
For every such host language data type an equivalent SQL <data type> is specified in
Subclause 16.3, “<embedded SQL Ada program=%Subclause 16.4, “<embedded SQL C pro-
gram>", Subclause 16.5, “<embedded SQL COBOL program>", Subclause 16.6, “<embedded
SQL Fortran program>", Subclause 16.7, “<eémbedded SQL MUMPS program>", Subclause 1.8,
“<embedded SQL Pascal program>", and.Subclause 16.9, “<embedded SQL PL/I program>".

An <embedded SQL host program>-shall contain a <host variable definition> that specifies
SQLSTATE.

If one or more <host variable.definition>s that specify SQLSTATE appear in an <embedded
SQL host program>, then the <host variable definition>s shall be such that a host languagg
reference to SQLSTATE_ is valid at every <embedded SQL statement>, including <embedded
SQL 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 text ¢
the <embedded-.SQL host program> prior to any <embedded SQL statement>.

—h

Given an <embedded SQL host program> H, there is an implied standard-conforming SQL-cljent
module M)and an implied standard-conforming host program P derived from H. The derivatfon

of the implied program P and the implied <SQL-client module definition> M of an <embeddg¢d
SQL host program> H effectively precedes the processing of any host language 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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22)

standard-conforming C program, a standard-conforming COBOL program, a standard-
conforming Fortran program, a standard-conforming MUMPS program, a standard-
conforming Pascal program, or standard-conforming PL/I program, respectively.

a)

b)

c)

d)

e)

9)

M contains a <module name clause> whose <module name> is either implementation*
dependent or is omitted.

M contains a <module character set specification> that is identical to the explicit or imp
<embedded character set declaration> with the keyword “SQL” removed.

M contains a <language clause> that specifies either ADA, C, COBOL| FORTRAN, MUM
PASCAL, or PLI, where H is respectively an <embedded SQL Adaprogram>, an <embed
SQL C program>, an <embedded SQL COBOL program>, an <émpedded SQL Fortran
program>, an <embedded SQL MUMPS program>, an <embedded SQL Pascal program>|
an <embedded SQL PL/I program>.

Case:

i) If H contains an <embedded authorization declaration> EAD, then let EAC be the
<embedded authorization clause>contained in*EAD; M contains a <module authoriza
clause> that specifies EAC.

EC

icit

PS,
ded

or

Fion

ii) Otherwise, let SN be an implementation-defined <schema name>; M contains a <modgule

authorization clause> that specifies\'SCHEMA SN”.
Case:

i) If H contains an <embedded path specification> EPS, then M contains the <module
specification> EPS.

ii) Otherwise, M confains am implementation-defined <module path specification>.

M contains a <module transform group specification> that is identical to the explicit or
implicit <embgdded transform group specification>.

For every‘<declare cursor> EC contained in H, M contains one <declare cursor> PC and
<externally-invoked procedure> PS that contains an <open statement> that references P

i)« He <procedure name> of PS is implementation-dependent. PS contains a <host pa-
rameter declaration> PD for each distinct <embedded variable name> EVN containe
in PC with an implementation-dependent <host parameter name> PN and the <host

ath

pone
C.

nars arnainae

metor-data ftun DT Aot H A-aoc fallovaic:
Pttt Uatar Oy P T 1, UCCCTTIricU aS TUTTovv Sy

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, wher
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 data

vne-of =V /N ac cnact fiod 1 Cubholaiicn 12 8 "INata v nn carencnandanocnc! i 100N/ EC
CYyPCUT =V I TS SPCUImC U T ottt S0 07 Dot ty PC—COTT CopPUTrTaCTiIicC S 1T roo7

9075-2.

ii) PS contains a <host parameter declaration> that specifies SQLSTATE . The order of
<host parameter declaration>s in PS is implementation-dependent. PC is a‘copy of EC
in which each EVN has been replaced as follows:

Case:

1) If EVN does not identify user-defined type locator variable, but EVN identifies a host
variable that has an associated user-defined type UT, then:

A) Let GN be the <group name> corresponding to the‘<user-defined type name> of
UT contained in <group specification> containe@in <embedded group specifiqa-
tion>.

n

B) Apply the Syntax Rules of Subclause 10.17, "Determination of a to-sqgl functign”,
in ISO/IEC 9075-2, with DT and GNwas TYPE and GROUP, respectively. There
shall be an applicable to-sqgl functian TSF.

C) Let the declared type of the single SQL parameter of TSF be TPT. PT and TPT
shall be mutually assignable:

D) EVN is replaced by:
TSFN( CAST( PN.AS_TPT) )

2) Otherwise, EVN jis‘replaced by:
PN

h) For every <dynamic declare cursor> EC in H, M contains one <dynamic declare cursor> PC
that is a copy. of-EC.

i) M contain§ one <temporary table declaration> for each <temporary table declaration>
containéd in H. Each <temporary table declaration> of M is a copy of the corresponding
<temporary table declaration> of H.

j) ,Mreontains one <embedded exception declaration> for each <embedded exception decla-
ration> contained in H. Each <embedded exception declaration> of M is a copy of the

corresnondina<emhedded aexcention-declaration> of H
coH peRaHg—<erpeaaea-excepHon-aecaatioh—=—o+-

k) 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
the host variable identified by HVN;.

2) | V.V L\ /N1 1 _(oana) H n_DC ~ontalne haoct navranmatar doaclaratins D
=J) O COCT T TV iNyy T \UNC)— =< I < ') I O oourtoirio o oSt pPTrar et T ot Tiaracror T i

defining a host parameter P; such that:

A) The <host parameter name> PN; of PD; is implementation-dependent.
B) The <host parameter data type> PT; of PD; is determined as follows:

I) If HV; is a binary large object locator variable, then PT{.is' BLOB AS
LOCATOR.

I1) If HV; is a character large object locator variable;then PT; is CLOB AS
LOCATOR.

1) If HV; is an array locator variable, then PTiis AAT AS LOCATOR, wherge
AAT is the associated array type of HVj:

1V) If HV; is user-defined type locator variable, then PT; is UDT AS LOCATOR,
where UDT is the associated user:defined type of HV;.

V) Otherwise, PT; is the SQL data type that corresponds to the host language
data type of HV; as specified in Subclause 13.6, "Data type correspondendges”,
in ISO/IEC 9075-2.

4) PS contains a <host parameter declaration> that specifies SQLSTATE.

5) The order of the <host\parameter declaration>s PDj, 1 (one) < i < n, is implementation-
dependent.

6) For each HVNj; 1 (one) < i < n, that identifies some HV; that has an associated
user-defined type, but is not a user-defined type locator variable, apply the Syntax
Rules of Subclause 9.6, "Host parameter mode determination”, in ISO/IEC 9075-p
with the-PD; corresponding to HVN; and ES as <host parameter declaration> ar|d
<SQL-procedure statement>, respectively, to determine whether the corresponding
Pjisg’an input host parameter, an output host parameter, or both an input host
parameter and an output host parameter.

A) Among Pj, 1 (one) < i < n, let a be the number of input host parameters, b be|the
number of output host parameters, and let ¢ be the number of host parametdrs
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 Plj. Let PNO,, 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;.

Lot TLI11 1 _(ona) H A _ho tha ~conniatnd Liony dofinad tvinoc of LI\ /1 Lot

G)

H)

J)

K)

ECTTo T (UNT)— = = o Pttt oo SOttt U oSt ot e oty peo o T v -— =Ct

TUOQ, 1 (one) < k < b, be the associated user-defined types of HVO,. Let
TUIO|, 1 (one) < | < ¢, be the associated user-defined types of HVIO.

Let GNIj, 1 (one) < j < a, be the <group name>s corresponding to the <user
defined type name> of TUI; contained in the <group specification>Jcontained
in <embedded group specification>. Let GNO,, 1 (one) < k <-h,)be the <group
name>s corresponding to the <user-defined type name> of FUO, contained in|the
<group specification> contained in <embedded group specifieation>. Let GNID,,

1 (one) < I < ¢, be the <group name>s correspondingto the <user-defined tyme
name> of TUIO, contained in the <group specification> contained in <embeddged
group specification>.

For every j, 1 (one) < j < a, apply the Syntax Rules of Subclause 10.17,

"Determination of a to-sql function”, in ISOJJEC 9075-2, with TUI; and GNI;
as TYPE and GROUP, respectively. There shall be an applicable to-sgl functjon
TSFI; identified by <routine name> I'SIN;. Let TTI; be the data type of the
single SQL parameter of TSFI;. TT}k and TSI; shall be mutually assignable.

For every I, 1 (one) < | < ¢, apply the Syntax Rules of Subclause 10.17,
"Determination of a to-sqgl furction”, in ISO/IEC 9075-2, with TUIO; and GN|O,
as TYPE and Subclause 7.9, "<group by clause>", respectively. There shall b
an applicable to-sql funetion TSFIO, identified by <routine name> TSION;,. lLet
TTIO, be the data.type of the single SQL parameter of TSFIO,. TTIO; and
TSIO, shall be mutually assignable.

1%

For every k, T.(one) < k < b, apply the Syntax Rules of Subclause 10.15,

"Determination of a from-sgl function”, in ISO/IEC 9075-2, with TUO, and
GNO, as TYPE and GROUP, respectively. There shall be an applicable fromisql
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, and
GNIQO; as TYPE and GROUP, respectively. There shall be an applicable fromtsql
function FSFIO, identified by <routine name> FSION,. Let TRIO; be the result
data type of FSFIO,. TRIO; and TSIO, shall be mutually assignable.

7

L)

Let SVIj, T(one) <J < & SVOy, L (0ne) < K X b, and SVIO, T (one) < I'<

¢, 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
output host parameter that corresponds to Pj; HVN; is replaced by SYO,

I11) Otherwise, let PIO;, 1 (one) < | < ¢, be the intput host parameter, and the
output host parameter that corresponds to Pj; HVN;j is replaced by SVIO||.

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 TUI Of;

DECLARE SVIO3' TUI Oy;
SET SVI =" TSINy (CAST (PNI1 AS TTI1));

S§ET'SVIg = TSINg (CAST (PNig AS TTlg));
SET SVIO; = TSIONp (CAST (PNIOp AS TTIOf));

SET SVIQ: = TSION: (CAST (PNIQ: AS TTIQ));
NES;
SET PNOp = CAST ( FSONi (SVO1) AS TSOq);

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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23)

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> jn M that contains an <open statement>

(B)

that references the <declare cursor> in M corresponding to EC.

P is derived from H as follows:

a)

b)

c)

d)

Each <embedded SQL begin declare>, <embedded SQL end declare>, and <ermbedded char-

acter set declaration> has been deleted. If the embedded host language issMUMPS, the
each <embedded SQL MUMPS declare> has been deleted.

=}

Each <host variable definition> in an <embedded SQL declare section> has been replaced by
a valid data definition in the target host language according to the,Syntax Rules specifiefl in

an <embedded SQL Ada program>, <embedded SQL C program>, <embedded SQL COB

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 declare

cursor>, an <SQL-invoked routine>, or a <temporary table declaration> has been delete

DL

I

and every <embedded SQL statement> that contains an <embedded exception declaration>
has been replaced with statements of the hostlanguage that will have the effect specified by

the General Rules of Subclause 16.2, “<embedded exception declaration>".

Each <embedded SQL statement> that'contains an <SQL procedure statement> has been

replaced by host language statements that perform the following actions:

i) A host language procedure _or subroutine call of the <externally-invoked procedure>
the implied <SQL-clientmodule definition> M of H that corresponds with the <SQL
procedure statement>.

If the <SQL procedure statement> is not an <open statement>, then the arguments
of the call include each distinct <host identifier> contained in the <SQL procedure

statement> together with the SQLSTATE <host identifier>. If the <SQL procedure

statement>-is an <open statement>, then the arguments of the call include each dist
<host identifier> contained in the corresponding <declare cursor> of H together with
SQLSTATE <host identifier>.

The order of the arguments in the call corresponds with the order of the correspondi
<host parameter declaration>s in the corresponding <externally-invoked procedure>.

NOTE 25 — In an <embedded SQL Fortran program>, the “SQLSTATE” variable may be
abbreviated to “SQLSTA". See the Syntax Rules of Subclause 16.6, “<embedded SQL Fortrar]

nct
the

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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Access Rules

EC

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 EXECU

TE

Ge

1)

2)

Cdanformance Rules

1)

2)

3)

4)

5)

pliviicgc ormratt fluul-bqi forctions (if ally) amnd—=att tU'bU]i forctions (if ally) referenced—rthe
corresponding SQL-client module.

neral Rules

The interpretation of an <embedded SQL host program> H is defined to be equivalent to th
interpretation of the implied program P of H and the implied <SQL-client moedule definition:
of H.

If the cursor mode of the current SQL-transaction is cascade off, and.the*<embedded SQL st
ment> is other than a <close statement>, a <delete statement: positiened>, a <fetch stateme
an <open statement>, an <update statement: positioned>, a <dynamic close statement>, a

172

> M

hte-
Nt>,

<dynamic delete statement: positioned>, a <dynamic fetch statement>, a <dynamic open state-

ment>, or a <dynamic update statement: positioned>, thenian exception condition is raised
invalid SQL statement.

Without Feature B051, “Enhanced execution rights”, conforming SQL language shall not con
any <embedded authorization declaration>.

Without Feature F451, “Character set definition”, or Feature F461, “Named character sets”,
<embedded SQL declare section> shallkpot contain an <embedded character set declaration>

Without Feature F361, “Subprogrant support”, no two <host variable definition>s shall speciffy

the same variable name.

Without Feature S071, “SQL"paths in function and type name resolution”, <embedded path
specification> shall not(be-specified.

Without Feature S24%;, “Transform functions”, <embedded transform group specification> sh
not be specified.

fain

an

Al
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Function

Spdcify the action to be taken when an SQL-statement causes a specific class of condition to ©e
raiged.

Format

<enpedded exception declaration> ::=
VWHENEVER <condi tion> <condition action>

<condition> ::=
<SQ. condition>

<S@ condition> ::=

<maj or category>
| SQSTATE ( <SQLSTATE cl ass value> [ , <SQLSTATE<subcl ass value> ] )
| CONSTRAI NT <constraint name>

<mgj or category> ::=
SQLEXCEPTI ON

| SQLWARNI NG

| NOT FOUND

<SQLSTATE cl ass value> ::=
<SQLSTATE char ><SQLSTATE char > L! "See t he Synt ax Rul es.

<SQLSTATE subcl ass value> ::=
<SQLSTATE char ><SQLSTATE ,ehar ><SQLSTATE char>!! See t he Syntax Rul es.

<SQLSTATE char> ::= <sinple batin upper case letter> | <digit>

<condition action> ::=
CONTI NUE | <go 40>

<go| to> :: =
{ GOTO| BO-T0} <goto target>

<gof o target>r+: =
<host | abel identifier>
| . <unhsi gned i nt eger>
| \<host PL/I | abel variable>

<h + ] hbal —cl o £ o o +
C I AautTi Tucrierrr i R OCT 11T Oy Tl

<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)

3)

4)

5)

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

[EexXceptionm dectaration>"E that satisfies one of the fohowing tonditions appears Detween the |

<embedded exception declaration> and the <SQL procedure statement> in the text sequence of
the <embedded SQL host program>.

Let D be the <condition> contained in E.

Case:
a) D is the same as C.
b) D is a <major category> and belongs to the same class to which C_belongs.

¢) D contains an <SQLSTATE class value>, but does not contain. an <SQLSTATE subclass
value>, and E contains the same <SQLSTATE class value>that C contains.

d) D contains the <SQLSTATE class value> that correspongds to integrity constraint violatiqn
and C contains CONSTRAINT.

In the values of <SQLSTATE class value> and <SQLSTATE subclass value>, there shall be ho
<separator> between the <SQLSTATE char>s.

The values of <SQLSTATE class value> and;<SQLSTATE subclass value> shall correspond
to class values and subclass values, respectively, specified in Table 10, “SQLSTATE class anfl
subclass values”.

If an <embedded exception declaration> specifies a <go to>, then the <host label identifier>
<host PL/I label variable>, or <unsigned integer> of the <go to> shall be such that a host
language GO TO statement gpecifying that <host label identifier>, <host PL/I label variablep,
or <unsigned integer> is yalid at every <SQL procedure statement> to which the <embedde
exception declaration> applies.

NOTE 26 —

V

|

If an <embedded’ exception declaration> is contained in an <embedded SQL Ada program>, the
the <goto target> of a <go to> should specify a <host label identifier> that is a label_name in th
containing.<embedded SQL Ada program>.

If an_<embedded exception declaration> is contained in an <embedded SQL C program>, then the
<goto.target> of a <go to> should specify a <host label identifier> that is a label in the containing
<empedded SQL C program>.

=)

%

If an <embedded exception declaration> is contained in an <embedded SQL COBOL program>, then

the <goto target> of a <go to> should specify a <host label identifier> that is a section-name or gn

unqualified paragraph-name In the containing <embedded SQL COBOL programs.

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 of an
executable statement that appears in the same program unit as the <go to>.

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 label
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>.

AcC

Ge

1)

— If <host PL/I label variable> is specified, then the <host PL/I label variable> should be a R
label variable declared in the containing <embedded SQL PL/I program>.

cess Rules
None.
neral Rules

Immediately after the execution of an <SQL procedure statement>SFMT in an <embedded §
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 <embeg
ded SQL host program> containing STMT, that applies/to STMT, and that specifies an
<condition action> that is <go to>.

that indicates the result of the <SQL procedure statement>.

c) If the execution of the <SQL procedure @Statement> 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 CONSTRA/
and the <constraint name=\of a constraint that was violated by execution of STMT.

ii) If ECN contains more than one <embedded exception declaration>, then an implemer]
dependent <embedded exception declaration> is chosen from ECN; otherwise, the sin
<embedded exception declaration> in ECN is chosen.

iii) A GO TO statement of the host language is performed, specifying the <host label idd

<embedded exception declaration> chosen from ECN.
d) OthernwisSe:

i},oLet ECS be the set of <embedded exception declaration>s in E that specify SQLSTA]
an <SQLSTATE class value>, and an <SQLSTATE subclass value>.

/1

QL

b) Let CV and SCV be respectively the values of the'class and subclass of the SQLSTATE value

ANINT

tation-
gle

n_

tifier>, <host PL/I label variable>, or <unsigned integer> of the <go to> specified in fhe

E,

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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CanformancelRules

1)

2)

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

tectarations EY-
3) Otherwise:

A) Let EX be the set of <embedded exception declaration>s in E that specify
SQLEXCEPTION.

B) If EX contains an <embedded exception declaration> EY and<CV belongs to
Category X in Table 10, “SQLSTATE class and subclass values”, then a GO
TO statement of the host language is performed, specifyirig the <host label
identifier>, <host PL/I label variable>, or <unsigned'integer> of the <go to>
specified in the <embedded exception declaration>\EY.

C) Otherwise:

)

1)

1N

Without Feature B041, “Extensions to embedded SQL exception declarations”, a <major catg
gory> shall not Qpnrif\][ QQI EXCEPTION or QQI WARNING

Let EW be the set of <embedded excéption declaration>s in E that specify

SQLWARNING.

If EW contains an <embedded-éxception declaration> EY and CV belongs

©ISO/IEC

to

Category W in Table 10, “SQLSTATE class and subclass values”, then a GO

TO statement of the hostslanguage is performed, specifying the <host lab

el

identifier>, <host PL/I.Jabel variable>, or <unsigned integer> of the <go o>

specified in the <embedded exception declaration> EY.

Otherwise, let.ENF be the set of <embedded exception declaration>s in
E that specify NOT FOUND. If ENF contains an <embedded exception
declaratian>.EY and CV belongs to Category N in Table 10, “SQLSTATE|
class and:subclass values”, then a GO TO statement of the host language
performed, specifying the <host label identifier>, <host PL/I label variabl
or-<unsigned integer> of the <go to> specified in the <embedded exceptio
declaration> EY.

is
b>

>

Without~eature B041, “Extensions to embedded SQL exception declarations”, an <SQL congli-
tion> shall not specify SQLSTATE or CONSTRAINT.
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Sp4qcify an <embedded SQL Ada program>.

Format

<enpedded SQL Ada prograne ::

See the Syntax Rul es.

<Ada variable definition> ::=
<Ada host identifier> [ { <conma> <Ada host identifier> }..,{] )<col on>
<Ada type specification> [ <Ada initial value> ]

<Ada init

<Ada assi

<Ada host

ial value> ::=

gnnent operator> ::

identifier> ::= 11

<Ada type specification> ::=
<Ada qualified type specification>
<Ada unqualified type specification>
<Ada derived type specification>

<Ada assi gnnent operator> <character

= <col on><equal s operat or >

See t he Synt ax Rul es.

<Ada qualified type specification> ::=
Interfaces. SQL <period> CHAR‘}~ CHARACTER SET [

representati on>¢.

IS ] <character set specificdtion> ]

<l eft paren> 1 <doubhe period> <l ength> <right paren>
Interfaces. SQL <period>.BI T<left paren> 1 <doubl e peri od> <l ength> <right paren>

Interfaces. SQL <peri
Interfaces. SQL <peri
Interfaces. SQL <peri
Interfaces. SQL)<peri
Interfaces,'SQL <peri
InterfacésySQ <peri
Interfaces. SQL <peri

od>
od>
od>
od>
od>
od>
od>

SMALLI NT
I NT
REAL

DOUBLE_PREC! SI ON

BOOLEAN
SQLSTATE_TYPE

I NDI CATOR_TYPE

<Ada unqualified type specification> ::=
CHAR <l eft paren> 1 <doubl e period> <l ength> <right paren>
BIT <left paren> 1 <doubl e peri od> <l ength> <right paren>

SMALLI NT
I NT

<Ada derived type specification> ::

REAL

DOUBLE_PRECI SI ON
BOOLEAN
SQLSTATE_TYPE

| NDI CATOR_TYPE

<Ada CLOB vari abl e>
<Ada BLOB vari abl e>

<Ada user-defined type vari abl e>
<Ada CLOB | ocator vari abl e>
<Ada BLOB | ocator vari abl e>
<Ada user-defined type | ocator variabl e>
<Ada array | ocator vari abl 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> ::=

<Ad

<Ad

<Ad
<Ad
<Ad

<Ad

Sy
1)

2)

3)

4)

5)

©ISO/IEC

SQL TYPE I SBLOB <l eft paren> <large object |ength> <right paren>

A user-defined type variable> ::=
SQL TYPE | S <user-defined type> AS <predefined type>

a CLOB | ocator variable> ::=
SQL TYPE | SCLOB AS LOCATOR

a BLOB | ocator variable> ::=
SQ. TYPE | SBLOB AS LOCATOR

A user-defined type locator variable> ::=
SQ TYPE | S <user-defined type name> AS LOCATOR

A array |locator variable> ::=
SQ TYPE | S<collection type> AS LOCATOR

A REF variable> ::=
SQL TYPE | S<reference type>

htax Rules

one or more <embedded SQL staterment>s and, optionally, one or more <embedded SQL decl
section>s.

An <embedded SQL statément> may be specified wherever an Ada statement may be specifi
An <embedded SQL statement> may be prefixed by an Ada label.

in an <embedded"SQL Ada program>.

An <Ada variable definition> defines one or more host variables.

An <Adavariable definition> shall be modified as follows before it is placed into the prograr
derived from the <embedded SQL Ada program> (see the Syntax Rules of Subclause 16.1,
“€embedded SQL host program>"):

An <embedded SQL Ada program> is a.compilation unit that consists of Ada text and SQL text.
The Ada text shall conform to the, Ada standard ISO/IEC 8652. The SQL text shall consist ¢f

are

Pd.

An <Ada host ideqtifier> is any valid Ada identifier. An <Ada host identifier> shall be contained

=]

a) Any optional CHARACTER SET specification shall be removed from an <Ada qualified type

specification> and <Ada derived type specification>.

b) The <length> specified in a CHAR declaration of any <Ada qualified type specification>

or <Ada derived type specification> that contains a CHARACTER SET specification 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)
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and the syntax
SQL TYPE | SBLOB( L)
for a given <Ada host identifier> HVN shall be replaced by

d)

e)

TYPE HVN | S RECORD
HVN_RESERVED : Interfaces. SQ.. | NT;
HVN_LENGTH : Interfaces. SQ.. | NT;
HVN _DATA : Interfaces. SQL. CHAR(1..L);
END RECORD;

in any <Ada CLOB variable> or <Ada BLOB variable>, where L is the nhumeric value of
<large object length> as specified in Subclause 5.2, "<token> and <separator>", in 1SO/IH
9075-2.

The syntax

SQL TYPE I S UDTN AS PDT
shall be replaced by

ADT

in any <Ada user-defined type variable>, whefé ADT is the data type listed in the “Ada
data type” column corresponding to the row\for SQL data type PDT in Table 18, "Data
type correspondences for Ada", in ISO/IE€9075-2. ADT shall not be “none”. The data ty
identified by UDTN is called the associated user-defined type of the host variable and th
data type identified by PDT is calledithe associated SQL data type of the host variable.

The syntax

SQL TYPE | S BLOB AS LOCATOR
shall be replaced by

I nterfaces. SQ.. INT

in any <Ada BLOB locator variable>. The host variable defined by <Ada BLOB locator
variable> iscalled a binary large object locator variable.

The syntax

SQL'TYPE | S CLOB AS LOCATOR
shall be replaced by

Interfaces. SQ.. | NT

FC

pe

D

)

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
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6)

7)

8)

9)

10)

11)

12)

13)

EC

in any <Ada user-defined type locator variable>. The host variable defined by <Ada 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
SQ TYPE I S <col | ecti on type> AS LOCATOR
shall be replaced by
Interfaces. SQ. | NT

in any <Ada array locator variable>. The host variable defined by <Adaarray locator
variable> is called an array locator variable. The data type identifigd by <collection type
called the associated array type of the host variable.

i) 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>)

in any <Ada reference type>, where <length>_is;the implementation-defined length in oc
of a reference type.

The modified <Ada variable definition> shall,be a valid Ada object-declaration in the progra
derived from the <embedded SQL Ada program>.

The reference type identified by <reference type> contained in an <Ada REF variable> is cal
the referenced type of the reference:

An <Ada variable definition> shall be specified within the scope of Ada with and use clause
that specify the following:;

with Interfaces.SQL;
use Interfaces.SQL;
use Interfaces:SQL.CHARACTER_SET;

The <charaeter representation> sequence in an <Ada initial value> specifies an initial value
be assigned to the Ada variable. It shall be a valid Ada specification of an initial value.

CHAR describes a character string variable whose equivalent SQL data type is CHARACTH

[ets

led

to

R
ter

with the same length and character set specified by <character set specification>. If <charag

set specification> is not specified, then an implementation-defined <character set specificatio
is implicit.

n>

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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SQLSTATE_TYPE describes a character string variable whose length is the length of the
SQLSTATE parameter, five characters.

15) INDICATOR_TYPE describes an exact numeric variable whose specific data type is any <exact

a coaln of O (oAra)

AcC

Ge

1)

nERAe—h wirth
TTOTTICTTIC Tty PC oo ottt UT o (ZCTU)T

cess Rules
None.
neral Rules

See Subclause 16.1, “<embedded SQL host program>".

Canformance Rules

1)
2)

3)

4)

5)

6)

7)

8)

Without Feature B011, “Embedded Ada”, <embedded SQL Ada‘program> shall not be specifi

Without Feature F511, “BIT data type”, an <Ada variahie definition> shall not specify a bit
string variable.

Without Feature F451, “Character set definition”, or Feature F461, “Named character sets”,
<Ada qualified type specification> shall not contain a <character set specification>.

Without Feature S041, “Basic reference types’, an <Ada derived type specification> shall not
an <Ada REF variable>.

Without Feature S241, “Transform functions”, an <Ada derived type specification> shall not
an <Ada user-defined type variable>.

Without Feature S232, “Array locators”, an <Ada derived type specification> shall not be an
<Ada array locator variable>.

Without Feature S231, “Structured type locators”, the <user-defined type name> simply con
tained in an <AdaCuser-defined type locator variable> shall not identify a structured type.

Without Feature T041, “Basic LOB data type support”, an <Ada BLOB variable>, <Ada CL(
variable>;€Ada BLOB locator variable>, and <Ada CLOB locator variable> shall not be spe
fied.

an

be

be

B

Cl
C
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16.4 <embedded SQL C program>

Function

Sp4qcify an <embedded SQL C program>.
Fofrmat

<enpedded SQL C program> ::=!! See the Syntax Rul es.

<C |variable definition> ::=

[ <C storage class> ]

[ <C class nodifier>]

<C variabl e specification>
<semi col on>

<C |vari abl e specification> ::=
<C nuneric vari abl e>

| <C character variabl e>

| <C derived vari abl e>

<C storage class> ::=
auto

| extern

| static

<Cclass nodifier> ::=
const
| volatile

<C |nuneric variable> ::=
{ long | short | float [.double }
<C host identifiersJ  <Cinitial value>]
[ { <cooma>_<C host identifier> [ <Cinitial value>1]1 }... ]

<C [character variableb ;"=
<C character.'‘type>[ CHARACTER SET|[ IS ] <character set specification> ]
<C host i(dentifier><C array specification> [ <Cinitial value> ]
[ { <comme> <C host identifier><C array specification>
[ <Cinitial value>1 }... ]

<C [char acter/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

ISO/IEC 9075-5:1999 (E)

16.4 <embedded SQL C program>

<C user-defined type variabl e>
<C CLOB | ocator vari abl e>

<C array |l ocator variabl e>
<C user-defined type | ocator variabl e>

I

| !

| <C BLOB | ocator variabl e>
|

I

<C REF varr abl e>
VARCHAR vari able> :: =
VARCHAR [ CHARACTER SET[ IS ] <character set specification> ]
<C host identifier><C array specification>[ <Cinitial value> ]
[ { <conmma> <C host identifier><C array specification>[ <Cini‘thal valuep ]
NCHAR variable> ::=
NCHAR [ CHARACTER SET[ IS ] <character set specification>.]
<C host identifier><C array specification>[ <C initialval ue> ]
[ { <comma> <C host identifier><C array specification>[ <Cinitial valuep ]
NCHAR VARYI NG vari able> :: =
NCHAR VARYI NG [ CHARACTER SET[ IS ] <character <set specification> ]
<C host identifier><C array specification>[/<Cinitial value> ]
[ { <comma> <C host identifier><C arraysspecification>[ <Cinitial valuep ]
CLOB variable> ::=
SQ TYPE | S CLOB <l eft paren> <l arge_wbject |ength> <right paren>
[ CHARACTER SET [ IS ] <character(set specification> ]
<C host identifier>[ <C initiakival ue> ]
[ { <conma> <C host identifier>[ <Cinitial value>] }... ]
NCLOB variable> ::=
SQL TYPE IS NCLOB <l eft panen> <l arge object |ength> <right paren>
[ CHARACTER SET [ IS ] <character set specification> ]
<C host identifierx[\<Cinitial value> ]
[ { <comma> <C(host identifier>[ <Cinitial value>] }... ]
bit variable> ::=
BIT <C host identifier><C array specification> [ <Cinitial value> ]
[ { <comma><C host identifier><C array specification>
[ <Cinitial value>] }... ]
user - def inéd type variable> ::=
SQL.TYPE | S <user -defined type> AS <predefined type>
<C'host identifier> [ <Cinitial value> ]
[ { <comma> <C host identifier>[ <Cinitial value>] } ]
EOB—vartabtes———=
SQ TYPE IS BLOB <l eft paren> <l arge object |ength> <right paren>
<C host identifier> [ <Cinitial value> ]
[ { <comma> <C host identifier> [ <Cinitial value>1]1 } ... ]
CLOB | ocator variable> ::=
SQ TYPE | S CLOB AS LOCATOR
<C host identifier> [ <Cinitial value> ]
[ { <comma> <C host identifier>[ <Cinitial value>1] } ]
BLOB | ocator variable> ::=
SQ TYPE | S BLOB AS LOCATOR
<C host identifier> [ <Cinitial value> ]
[ { <comma> <C host identifier>[ <Cinitial value>] } ]
Embedded SQL 155
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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 luser-defined type locator variable> ::=
SQL TYPE IS
<user-defined type> AS LOCATOR
<C host identifier> [ <Cinitial value> ]
[ { <conma> <C host identifier> [ <Cinitial value>1] }... ]

<C |REF variable> ::=
SQL TYPE IS <reference type>

<Clnitial value> ::=
<equal s operator> <character representation>. ..

Syntax Rules

1) [An <embedded SQL C program> is a compilation unit that Consists of C text and SQL text. [The
C text shall conform to the C standard ISO/IEC 9899.:The SQL text shall consist of one or npore
<embedded SQL statement>s and, optionally, one or‘more <embedded SQL declare section>g.

2) |An <embedded SQL statement> may be specified* wherever a C statement may be specified
within a function block. If the C statement could include a label prefix, then the <embeddedg
SQL statement> may be immediately preceded by a label prefix.

3) |A <C host identifier> is any valid C variable identifier. A <C host identifier> shall be contaiped
in an <embedded SQL C program3/

4) |A <C variable definition> defines one or more host variables.

5) [The <collection type> contajned in a <C array locator variable> shall specify an array data type.
The array data type specified by the <collection type> contained in a <C array locator varialjle>
is called the associated array data type of the array locator.

6) |A <C variable definition> shall be modified as follows before it is placed into the program
derived from-the <embedded SQL C program> (see the Syntax Rules of Subclause 16.1, “<em-
bedded SQL-host program>"):

a) Any-optional CHARACTER SET specification shall be removed from a <C VARCHAR vayi-
able>, a <C character variable>, a <C CLOB variable>, a <C NCHAR variable>, <C NCHAR
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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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 underly

ing

9)

h)

chalracter set.

The syntax “NCHAR’ in any <C NCHAR variable> and the syntax “NCHAR VARYI NG ” inanhyf
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

in any <CNCLOB variable>, where L is the numeric value of <large object length> as
specified in Subclause 5.2, "<token> and <sepapator>", in ISO/IEC 9075-2.

The syntax

SQ TYPEISCLOB( L)
or 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”) ong hvn_l| engt h;
char hvn_dat a[ L] ;
} hwn

in any &€ CLOB variable> or <C BLOB variable>, where L is the numeric value of <lar
objectdength> as specified in Subclause 5.2, "<token> and <separator>", in ISO/IEC 9074

The syntax

<C

he
-2.

)

SOFPE+SUBFNASPET
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 identifi

ed

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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shall be replaced by

unsi gned | ong

in any <C BLOB locator variable>. The host variable defined by <C BLOB locator variable>
IS catted—a bimary targe object tocator variapte.

k) The syntax
SQL TYPE I S CLOB AS LOCATOR
shall be replaced by

unsi gned | ong

in any <C CLOB locator variable>. The host variable defined by <C{€LCOB locator variahle>

is 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

in any <C array locator variable>. The host variable defined by <C array locator variablg>
is called an array locator variable. The data‘type identified by <collection type> is called|the
associated array type of the host variable;

m) The syntax

SQL TYPE I S <user - def i ned t\ype> AS LOCATOR
shall be replaced by

unsi gned | ong

in any <C user-defiped-type locator variable>. The host variable defined by <C user-defiiped
type locator variahle> 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.

n) The syntax
SQTYPE | S <reference type>
for_ a'given <C host identifier> hvn shall be replaced by

unsi gned char hvn[ L]

in any <C R

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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12)

13)

14)

15)

16)
17)

18)
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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 <chay
acter set specification> is specified, then the equivalent SQL data type is CHARACTER,

CHARACTER VARYING, or CHARACTER LARGE OBJECT whose character repertoire is
the same as the repertoire specified by the <character set specification>. In a <€ NCHAR
variable>, a <C NCHAR VARYING variable>, or a <C NCLOB variable>, if a_<character sef
specification> is specified, then the equivalent SQL data type is NATIONALEHARACTER,
NATIONAL CHARACTER VARYING, or NATIONAL CHARACTER LARGE OBJECT whos¢
character repertoire is the same as the repertoire specified by the <character set specificatio
If <character set specification> is not specified, then an implementatien-defined <character {
specification> is implicit.

Each <C host identifier> specified in a <C character variable>(or a <C NCHAR variable>

describes a fixed-length character string. The length is specified by the <length> of the <C
array specification>. The value in the host variable is terminated by a null character and th
position occupied by this null character is included inthe length of the host variable. The

equivalent SQL data type is CHARACTER or NATIONAL CHARACTER, respectively, whos
length is one less than the <length> of the <C array specification> and whose value does no
include the terminating null character. The <length> shall be greater than 1 (one).

Each <C host identifier> specified in a <CA/ARCHAR variable> or a <C NCHAR VARYING
variable> describes a variable-length character string. The maximum length is specified by
<length> of the <C array specification>-"The value in the host variable is terminated by a n

of the host variable. The equivdlent SQL data type is CHARACTER VARYING or NATION
CHARACTER VARYING, respectively, whose maximum length is 1 (one) less than the <leng
of the <C array specification="and whose value does not include the terminating null charac
The <length> shall be greater than 1 (one).

character and the position occupied by this null character is included in the maximum Ieng%h

Each <C host identifier> specified in a <C bit variable> describes a fixed-length bit string. T

et

11°2

~

he
Ll

L

h>
er.

he

value in the host.'variable has a BIT LENGTH of <length>. Let B be the number of bits in 4 C

char and let l."be’ the <length> of the <C array specification>. The length of an equivalent
char variable-is the smallest integer that is not less than the result of L/B. The equivalent §
data type.Is"BIT whose length is L.

“long*,.describes an exact numeric variable. The equivalent SQL data type is INTEGER or
BOGLEAN.

I~
N~

QL

“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>".

ConformanceRutles

1) [Without Feature B012, “Embedded C”, <embedded SQL C program> shall not be specified:

2) |Without Feature F511, “BIT data type”, a <C derived variable> shall not be a <C bitvariablg¢>.

3) |Without Feature F451, “Character set definition”, or Feature F461, “Named character sets”,|a
<C variable definition> shall not contain a <character set specification>.

4) |Without Feature S041, “Basic reference types”, a <C derived variablexsball not be a <C REF
variable>.

5) |Without Feature S241, “Transform functions”, a <C derived typé:specification> shall not be 4 <C
user-defined type variable>.

6) [Without Feature S232, “Array locators”, a <C derived vafiable> shall not be a <C array locator
variable>.

7) |Without Feature S231, “Structured type locators”,;the <user-defined type name> simply con
tained in a <C user-defined type locator variable> shall not identify a structured type.

8) [Without Feature T041, “Basic LOB data type support”, a <C BLOB variable>, <C CLOB vali-

able>, <C BLOB locator variable>, and <C'CLOB locator variable> shall not be specified.

160 Host Language Bindings (SQL/Bindings)


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

©ISO/IEC ISO/IEC 9075-5:1999 (E)
16.5 <embedded SQL COBOL program>

16.5 <embedded SQL COBOL program>

Function

Sp4gcify an <embedded SQL COBOL program>.

Fofrmat

<enpedded SQL COBOL progranes ::=!! See the Syntax Rul es.

<CdBOL variable definition> ::=
{01] 77} <COBOL host identifier> <COBOL type specification>
[ <character representation>... ] <period>

<COBCL host identifier> ::=1! Seethe Syntax Rul es.

<CdBOL type specification> ::=
<COBOL character type>
| <COBOL national character type>
| <COBOL bit type>
| <COBOL nuneric type>
| <COBOL integer 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 vari abl e>
| <COBOL CLOB | ocator variable>
| <COBOL BLOB | ocator vatki abl e>
| <COBOL array |ocator variabl e>
| <COBOL user-defined. twype | ocator variabl e>
| <COBOL REF vari ahl e>

<CdBOL character typep =
CHARACTER SEf, [ IS ] <character set specification> ]
{ PIC| PICTURE } [ IS] { X[ <left paren> <length> <right paren>] }...

<CdBOL nati onal/~character type> ::=
CHARACTER SET [ IS ] <character set specification> ]
{ PR€/] PICTURE } [ IS] { N[ <left paren> <length> <right paren>1] }...

<COBOLN\CLOB variable> ::=
[ USAGE[ IS] ]

ST TYPE TS CLOBXIefT_parens <t arge obj ect fengtns <right parens
[ 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] ]

Embedded SQL
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SQL TYPE IS BLOB <l eft paren> <l arge object |ength> <right paren>

<COBOL user-defined type variable> ::=
[ USAGE[ IS] ]
SQL TYPE | S <user-defined type> AS <predefined type>

<COBOL CLOB locator variable> ::=
[ USAGE[ IS] ]
SQL TYPE IS CLOB AS LOCATOR

<COBOL BLOB | ocator variable> ::=
[ USAGE [ IS] ]
SQL TYPE IS BLOB AS LOCATOR

<CdBOL array |locator variable> ::=
[ USACE [ IS ] ]
SQ TYPE | S<collection type> AS LOCATOR

<COBCL user-defined type locator variable> ::=
[ USAGE[ IS] ]
SQL TYPE | S <user-defined type nane> AS LOCAFOR

<COBOL REF variable> ::=
[ USAGE[ IS ] ]
SQL TYPE IS <reference type>

<CdBOL nuneric type> ::=
{ PIC| PICTURE} [ IS]
S <COBOL ni nes specification>
[ USAGE[ IS ] ] DI SPLAY SIGN LEADI NG SEPARATE

<CdBOL ni nes specification> ::=
<COBOL nines> [ V[ <COBOL nines> ] ]
| V <COBOL ni nes>

<CdBOL integer type> :: %
<COBOL bi nary, imt eger >

<CdBOL binary intedger> ::=
{ PIC| PFCTURE } [ 1S ] S<COBOL nines>
[ USAGEN IS ] ] BINARY
<CdBOL ninés>'::={ 9 [ <left paren> <length> <right paren>1] }...

NOTTE 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/TEC 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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4)

5)

6)
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An <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-

riarme.

A <COBOL host identifier> is any valid COBOL data-name. A <COBOL host identifief>shall
be contained in an <embedded SQL COBOL program>.

A <COBOL variable definition> is a restricted form of COBOL data description entry that
defines a host variable.

The <collection type> contained in a <COBOL array locator variable> shall specify an array
data type. The array data type specified by the <collection type> contained in a <COBOL arfay
locator variable> is called the associated array data type of the array. locator.

A <COBOL variable definition> shall be modified as follows befare it is placed into the program
derived from the <embedded SQL COBOL program> (see thé Syntax Rules of Subclause 16.[L,
“<embedded SQL host program>").

a) Any optional CHARACTER SET specification shallbe removed from a <COBOL charactgr
type>, a <COBOL national character type>, a <COBOL CLOB variable>, and a <COBOL
NCLOB variable>.

b) 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 lessithan L/B, as defined in the Syntax Rules of this Subclause.

d) The <length> specified.in any <COBOL character type> and the <large object length>
specified in any <COBOL CLOB variable> or <COBOL NCLOB variable> that contains p
CHARACTER SEY specification shall be replaced by a length equal to the length in octets of
PN, where PNNis the <COBOL host identifier> specified in the containing <COBOL varigble
definitionx.

NOTE 29 = The <length> specified in a <COBOL national character type> does not have to be
adjusted, because the units of <length> are already the same units as used by the underlying
character set.

NOTE 30 — The syntax “N(L)" is not part of the current COBOL standard, so its use is merely|a
recommendation; therefore, the production <COBOL national character type> is not normative ir

ISEHECH9675:
e) The syntax
SQL TYPEISCLOB( L)
or the syntax
SQL TYPE I SNCLOB ( L)
or the syntax

SQL TYPEISBLOB( L)

Embedded SQL 163


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

ISO/IEC 9075-5:1999 (E) ©ISO/IEC
16.5 <embedded SQL COBOL program>

for a given <COBOL host identifier> HVN shall be replaced by:

49 HVN- RESERVED PI C S9(9) USAGE | S Bl NARY.

AO—LAAL L CACTILL N~ oo/ 0N LICACT | N RIACN/

I TV CENOTTT 1T o OSI(T T OSACOT T O D IVAITS

49 HVN- DATA PIC X(L).
in any <COBOL CLOB variable> or <COBOL BLOB variable>.

f) The syntax
SQL TYPE | S UDTN AS PDT
shall be replaced by
ADT

in any <COBOL user-defined type variable>, where ADT is the-data type listed in the
“COBOL data type” column corresponding to the row for SQL data type PDT in Table 20,
"Data type correspondences for COBOL", in ISO/IEC 9075-2/ ADT shall not be “none”. The
data type identified by UDTN is called the associated 4ser-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

in any <COBOL BLOB locatorvariable>. The host variable defined by <COBOL BLOB
locator variable> is called a'bihary large object locator variable.

h) The syntax
SQL TYPE I S CLOBJAS LOCATOR
shall be replaced by
Pl C S9(9)/USAGE | S Bl NARY

in any.<COBOL CLOB locator variable>. The host variable defined by <COBOL CLOB
locator variable> is called a character large object locator variable.

i) ~The 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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7

8)

9)

10)

11)

12)

ISO/IEC 9075-5:1999 (E)
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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

USET-gefinedtype focator variabte> 15 catteta user-aefined type focator variapte. The dat
type identified by <user-defined type> is called the associated user-defined type of theyho
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)

in any <COBOL REF variable>, where L is the implementation-defined length in octets
reference type.

The modified <COBOL variable definition> shall be a valid data description entry in the Da
Division of the program derived from the <embedded SQL\COBOL program>.

The reference type identified by <reference type> contained in a <COBOL REF variable> is
called the referenced type of the reference.

The optional <character representation> sequence in a <COBOL variable definition> may
specify a VALUE clause. Whether other clauses may be specified is implementation-defined
The <character representation> sequence-shall be such that the <COBOL variable definition
a valid COBOL data description entry:

A <COBOL character type> describes a character string variable whose equivalent SQL dat
type is CHARACTER with the sarme length and character set specified by <character set spq
ification>. If <character set specification> is not specified, then an implementation-defined
<character set specification='is implicit.

A <COBOL bit type>-describes a bit string variable. Let B be the number of bits in a COB(
character and let lL.be’ the <length> of the <COBOL bit type>. The length of an equivalent

COBOL character.variable is the smallest integer not less than L/B. The equivalent SQL dajta

type is BIT whose length is the <length> of the <COBOL bit type>. If the length of the <COH
bit type> is ‘¥ (one), then the equivalent SQL data type may be BOOLEAN.

a
5t

pf a

fa

V
>

L

oL

A <CQBOL numeric type> describes an exact numeric variable. The equivalent SQL data type

is NUMERIC of the same precision and scale.

A<COBQI binary integer> describes an exact numeric variable. The equivalent SQI data fi

ype

is SMALLINT 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)

EC

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 charactér sets”,
<COBOL character type> shall not contain a <character set specification>.

Without Feature S041, “Basic reference types”, a <COBOL type specification= shall not be g
<COBOL REF variable>.

Without Feature S241, “Transform functions”, a <COBOL derived typeg‘specification> shall n
be a <COBOL user-defined type variable>.

Without Feature S232, “Array locators”, a <COBOL derived type specification> shall not be
<COBOL array locator variable>.

Without Feature S231, “Structured type locators”, thes<user-defined type name> simply con
tained in a <COBOL user-defined type locator variahle> shall not identify a structured type

Without Feature T041, “Basic LOB data typeisupport”, a <COBOL BLOB variable>, <COB(

a

L

CLOB variable>, <COBOL BLOB locator variable>, and <COBOL CLOB locator variable> shall

not be specified.
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16.6 <embedded SQL Fortran program>

Function

Sp4qcify an <embedded SQL Fortran program>.

Format

<enpedded SQL Fortran prograns> ::=!! See the Syntax Rul es.

<Fortran variable definition> ::=
<Fortran type specification>
<Fortran host identifier>[ { <comma> <Fortran host identifiér> }... ]

<Foftran host identifier> ::=1! Seethe Syntax Rul es.

<Fortran 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> ]
| I NTEGER
| REAL
| DOUBLE PRECI SI ON
| LOG CAL
| <Fortran derived type specification>

<Fofrtran derived type specifications.::=
<Fortran CLOB vari abl e>
| <Fortran BLOB vari abl e>
| <Fortran user-defined type variabl e>
| <Fortran CLOB | ocat.or vari abl e>
| <Fortran BLOB | odatjor vari abl e>
| <Fortran user-defjned type | ocator variabl e>
| <Fortran arrayylocator variabl e>
| <Fortran REE-vari abl e>

<Fortran CLOB vdriable> ::=
SQL TYPEAL'S CLOB <l eft paren> <l arge object |ength> <right paren>
[ CHARACTER SET [ IS ] <character set specification> ]

<Fortran._BLOB variable> ::=
SQ TYPE | SBLOB <l eft paren> <l arge object |ength> <right paren>

<Fortran UsSer-defined Type varrapres =
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> ::=

Sypt

SQ TYPE | S<reference type>

Ruala
1

EC

1)

2)

3)

4)

5)

6)

L o
TLAA TNUTIC O

An <embedded SQL Fortran program> is a compilation unit that consists of Fortran text-an
SQL text. The Fortran text shall conform to the Fortran standard 1SO 1539. The SQL ‘text s
consist of one or more <embedded SQL statement>s and, optionally, one or more, <émbeddeg
SQL declare section>s.

An <embedded SQL statement> may be specified wherever an executable Fortran statement

may be specified. An <embedded SQL statement> that precedes any executable Fortran staf
ment in the containing <embedded SQL Fortran program> shall not have a Fortran stateme
number. Otherwise, if the Fortran statement could have a statement.number then the <emhi
ded SQL statement> can have a statement number.

Blanks are significant in <embedded SQL statement>s. Thé rules for <separator>s in an
<embedded SQL statement> are as specified in Subclausé.5.2, "<token> and <separator>",
in ISO/IEC 9075-2.

A <Fortran host identifier> is any valid Fortran variable name with all <space> characters
moved. A <Fortran host identifier> shall be contained in an <embedded SQL Fortran progra

A <Fortran variable definition> is a restricted form of Fortran type-statement that defines o
or more host variables.

A <Fortran variable definition> shall be modified as follows before it is placed into the progn
derived from the <embedded SQL) Fortran program> (see the Syntax Rules Subclause 16.1,
“<embedded SQL host program>").

d
hall

nt
ed-

-
m>.

am

a) Any optional CHARAETER SET specification shall be removed from the CHARACTER
the CHARACTER-KIND=n alternatives in a <Fortran type specification>.

nd

b) The <length>"specified in the CHARACTER alternative of any <Fortran type specificatign>

and the <large object length> specified in any <Fortran CLOB variable> that contains

CHARACTER SET specification shall be replaced by a length equal to the length in octets of
PN, where PN is the <Fortran host identifier> specified in the containing <Fortran varigble

definition>.

NOTE 31 — The <length> does not have to be adjusted for CHARACTER KIND=n alternatives pf
any <Fortran type specification>, because the units of <length> are already the same units as usged

v tha tindarhana charantay cnt
oo Ty g craracter—Ste

h
oyt

¢) 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
Syntax Rules of this Subclause.

e) The syntax
SQ TYPEISCLOB( L)
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and the syntax
SQL TYPE | SBLOB( L)

for a given <Fortran host identifier> HVN shall be replaced by

)

h)

| NTEGER HVN_RESERVED
| NTEGER HVN_LENGTH
CHARACTER HVN DATA [ <asterisk> L ]

in any <Fortran CLOB variable> or <Fortran BLOB variable>, where L is.the numeric
value of <large object length> as specified in Subclause 5.2, "<token> and)<separator>", jof
ISO/IEC 9075-2.

The syntax

SQL TYPE | S UDTN AS PDT
shall be replaced by

ADT

in any <Fortran user-defined type variable>, where*ADT is the data type listed in the
“Fortran data type” column corresponding to thewrow for SQL data type PDT in Table 21,
"Data type correspondences for Fortran”, in ASO/IEC 9075-2. ADT shall not be “none”. Tlhe
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 LOCATER
shall be replaced by

| NTEGER

in any <Fortran(@BLOB locator variable>. The host variable defined by <Fortran BLOB
locator variable>)is called a binary large object locator variable.

The syntaX

SQLTYPE I S CLOB AS LOCATOR
shalk-be replaced by

| 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

I NTEGER

in 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 typep 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>

in any <Fortran reference type>, where <length> is the implementation-defined in octetq of
a reference type.

The modified <Fortran variable definition> shall be a valid Fortran type-statement in the
program derived from the <embedded SQL Fortran program>.

The reference type identified by <reference type=“contained in an <Fortran REF variable> i
called the referenced type of the reference.

o7

CHARACTER without “KIND=n" describes a character string variable whose equivalent SQ
data type is CHARACTER with the same length and character set specified by <character sgt
specification>. If <character set spectification> is not specified, then an implementation-defined
<character set specification> is impliCit.

CHARACTER KIND=n describes a character string variable whose equivalent SQL data tyge
is either CHARACTER or-NATIONAL CHARACTER with the same length and character sg
specified by <character(Set”specification>. If <character set specification> is not specified, then
an implementation-defined <character set specification> is implicit. The value of n determines
implementation-defined characteristics of the Fortran variable; values of n are implementatipn-
defined.

BIT describesa bit string variable. Let B be the number of bits in a Fortran character and
let L bedthé <length> of the bit string variable. The length of an equivalent Fortran character
variablesis the smallest integer not less than L/B. The equivalent SQL data type is BIT whose
lengthis the <length> of the bit string variable.

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.
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General Rules

1) See Subclause 16.1, “<embedded SQL host program>".

ConformanceRutles

1) [Without Feature B014, “Embedded Fortran”, <embedded SQL Fortran program> shallmot be
specified.

2) |Without Feature F511, “BIT data type”, a <Fortran type specification> shall not,specify BIT.

3) [Without Feature F451, “Character set definition”, or Feature F461, “Named‘character sets”,|a
<Fortran type specification> shall not contain a <character set specification>.

4) |Without Feature S041, “Basic reference types”, a <Fortran derived type specification> shall not
be a <Fortran REF variable>.

5) |Without Feature S241, “Transform functions”, a <Fortran derived type specification> shall njot
be a <Fortran user-defined type variable>.

6) |Without Feature S232, “Array locators”, a <Fortran derived type specification> shall not be p
<Fortran array locator variable>.

7) |Without Feature S231, “Structured type locators®, ‘the <user-defined type name> simply con
tained in a <Fortran user-defined type locatofivariable> shall not identify a structured type

8) |Without Feature T041, “Basic LOB data type support”, a <Fortran BLOB variable>, <Fortrgn

CLOB variable>, <Fortran BLOB .lecator variable>, and <Fortran CLOB locator variable> sh
not be specified.

all

Embedded SQL 171


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

ISO/IEC 9075-5:1999 (E) ©ISO/IEC
16.7 <embedded SQL MUMPS program>

16.7 <embedded SQL MUMPS program>

Function

Sp4gcify an <embedded SQL MUMPS program>.

Fofrmat

<enpedded SQL MUWMPS progranes ::=!! See the Syntax Rul es.

<MJMPS vari abl e definition> ::=
<MUMPS nuneric vari abl e> <seni col on>
| <MUMPS character variabl e> <seni col on>
| <MUMPS derived type specification> <senicol on>

<MJMPS character variable> ::=
VARCHAR <MUMPS host identifier> <MJUMPS | ength speci ficati on>
[ { <conma> <MJUMPS host identifier> <MUWS | ength specification>}... ]

<MJWPS host identifier> ::=1! Seethe Syntax Rul es.

<MJWPS | ength specification> ::=
<l eft paren> <l ength> <right paren>

<MJUMPS nuneric variable> ::=
<MUMPS type specification>
<MUMPS host identifier> [ { <comma> <MJWPS host identifier>}... ]

<MJWPS type specification> ::=
I NT

| DEC[ <left paren> <preei/sion> [ <conmma> <scal e> ] <right paren> ]
| REAL

<MJWPS derived type specifi-cation> ::=
<MUMPS CLOB var i~abl e>
| <MUMPS BLOB-vari abl e>
| <MUMPS user-defined type vari abl e>
| <MUMPS CIOB'| ocator variabl e>
| <MUMPS.BLOB | ocator vari abl e>
| <MUMPS user-defined type | ocator variabl e>
| <MJMPS array |ocator variabl e>
| <MUNMPS REF vari abl e>

<MJVRS™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> ::=

SQL TYPE | S <user-defi ned type nane> AS LOCATOR

<MJ

<MJ

Sy
1)

2)
3)
4)

5)

6)
7)

8)
9)

IMPS array |ocator variable> ::=
SQ TYPE | S<collection type> AS LOCATOR

MPS REF variable> ::=
SQL TYPE | S<reference type>

htax Rules

An <embedded SQL MUMPS program> is a compilation unit thatconsists of MUMPS text gnd

SQL text. The MUMPS text shall conform to the MUMPS standard ISO/IEC 11756. The S
text shall consist of one or more <embedded SQL statement>s(and, optionally, one or more
<embedded SQL declare section>s.

A <MUMPS host identifier> is any valid MUMPS variable name. A <MUMPS host identifie
shall be contained in an <embedded SQL MUMPS program>.

An <embedded SQL statement> may be specified.wherever a MUMPS command may be spe
fied.

A <MUMPS variable definition> defines one or more host variables.

The <MUMPS character variable> déscribes a variable-length character string. The equival
SQL data type is CHARACTER VYARYING whose maximum length is the <length> of the
<MUMPS 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-numeric variable. The <scale> shall not be greater than the <preci
sion>. The equivalent’'SQL data type is DECIMAL with the same <precision> and <scale>.

REAL describes an approximate numeric variable. The equivalent SQL data type is REAL.

A <MUMPS derived type specification> shall be modified as follows before it is placed into
the program derived from the <embedded SQL MUMPS program> (see the Syntax Rules of
Subelause 16.1, “<embedded SQL host program>").

L

ent

a) Any optional CHARACTER SET specification shall be removed from a <MUMPS CLOB
variable>.

b) The syntax
SQL TYPEISCLOB( L)
and the syntax
SQ. TYPE I SBLOB ( L)
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for a given <MUMPS host identifier> HVN shall be replaced by

AL AT

I NT HVN_RESERVED

EC

c)

d)

e)

1
TNT  TIVIN,_CCONOTT T

VARCHAR HVN_DATA L
in any <MUMPS CLOB variable> or <MUMPS BLOB variable>, where L is the numeri
value of <large object length> as specified in Subclause 5.2, "<token> and <separator>",
ISO/IEC 9075-2.
The syntax

SQ. TYPE | S UDTN AS PDT
shall be replaced by

ADT

in any <MUMPS user-defined type variable>, where ADT is'the data type listed in the
“MUMPS data type” column corresponding to the rowdorSQL data type PDT in Table 2
"Data type correspondences for MUMPS", in ISO/IEE/9075-2. ADT shall not be “none”.

2

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 theassociated SQL data type of the host
variable.

The syntax

SQL TYPE | S BLOB AS LOCATOR
shall be replaced by

I NT

in any or <MUMPS BLOB locator variable>. The host variable defined by <MUMPS BL
locator variable> is called a binary large object locator variable.

The syntax

SQL TYPE.NS.CLOB AS LOCATOR
shall be réplaced by

I NT

inahy <MUMPS CLOB locator variable>. The host variable defined by <MUMPS CLOH
locator variable> is called a character large object locator variable.

DB

ThC D_yl |ta1\
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 ho
variable.
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g) The syntax
SQL TYPE I S <col | ection type> AS LOCATOR
shall be replaced by

10)

AcC

Ge

1)

I NT
in any <MUMPS array locator variable>. The host variable defined by <MUMPS array

locator variable> is called an array locator variable. The data type identified by <collectjon

type> is called the associated array type of the host variable.

h) The syntax
SQL TYPE I S <reference type>
for a given <MUMPS host identifier> HVN shall be replaced by
VARCHAR HVN L

in any <MUMPS reference type>, where L is the implementation-defined length in octet
a reference type.

The modified <MUMPS variable definition> shall be awalid MUMPS variable in the program

derived from the <embedded SQL MUMPS programz,

The reference type identified by <reference typex“contained in an <MUMPS REF variable>
called the referenced type of the reference.

cess Rules

None.

neral Rules

See Subclause 16.1, “<embedded SQL host program>".

Cdanformance Rules

1)

2)

Without Feature-B015, “Embedded MUMPS”, <embedded SQL MUMPS program> shall not
specified.

Without Eeature S041, “Basic reference types”, a <MUMPS derived type specification> shall
be a <MUMPS REF variable>.

3)

of

S

be

not

Without Feature S241, “Transform functions”, a <MUMPS derived type specification> shall pot

be a <MUMPS user-defined type variable>.

4) Without Feature S232, “Array locators”, a <MUMPS derived type specification> shall not be a

<MUMPS array locator variable>.

5) 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.

6) Without Feature T041, “Basic LOB data type support”, a <MUMPS BLOB variable>, <MUMPS

CLOB variable>, <MUMPS BLOB locator variable>, and <MUMPS CLOB locator variable>

shall not be specified.
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16.8 <embedded SQL Pascal program>

Function

Sp4gcify an <embedded SQL Pascal program>.

Fofrmat

<enpedded SQL Pascal progrant ::= 1! See the Syntax Rul es.

<Pascal variable definition> ::=
<Pascal host identifier>[ { <comma> <Pascal host identifier> }... ] <colon>
<Pascal type specification> <sem col on>

<Palscal host identifier> ::= 1! Seethe Syntax Rul es.

<Pascal type specification> ::=
PACKED ARRAY <l eft bracket> 1 <doubl e period> <héngth> <right bracket>
OF CHAR
CHARACTER SET [ IS ] <character set specification> ]
| PACKED ARRAY <| eft bracket> 1 <doubl e perioQd> <l ength> <right bracket>
OF BIT
| NTEGER
REAL
CHAR [ CHARACTER SET[ IS ] <character set specification> ]
BIT
BOOLEAN
<Pascal derived type specificabi on>

<Palscal derived type specification>'::=

<Pascal CLOB vari abl e>

<Pascal BLOB vari abl e>

<Pascal user-defined™Mype variabl e>

<Pascal CLOB | ocdtar variabl e>

<Pascal BLOB | ocator variabl e>

<Pascal userdefined type |ocator variabl e>
<Pascal arr@y-1 ocator vari abl e>

<Pascal REF vari abl e>

<Pascal CLOB vari‘able> ::=
SQL TYPE' I SCLOB <l eft paren> <large object |ength> <right paren>
[ SCHARACTER SET [ IS ] <character set specification> ]

<Pascal. BLOB variable> ::=
SQL TYPE | SBLOB <l 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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SQ TYPE | S<collection type> AS LOCATOR

<Pascal REF variable> ::=

SQL TYPE | S<reference type>

Sy
1)

2)

3)

4)

5)

htax Rules

An <embedded SQL Pascal program> is a compilation unit that consists of Pascal text and S
text. The Pascal text shall conform to one of the Pascal standards ISO/IEC 7185“and ISO/IH

one or more <embedded SQL declare section>s.

An <embedded SQL statement> may be specified wherever a Pascal statement may be specit
An <embedded SQL statement> may be prefixed by a Pascal label,

A <Pascal host identifier> is a Pascal variable-identifier whose applied instance denotes a dg
ing instance within an <embedded SQL begin declare> and.an <embedded SQL end declare

A <Pascal variable definition> defines one or more <Pascal host identifier>s.

derived from the <embedded SQL Pascal program> (see the Syntax Rules of Subclause 16.1
“<embedded SQL host program>").

a) Any optional CHARACTER SET specification shall be removed from the PACKED ARRA
OF CHAR or CHAR alternatives ofva <Pascal type specification> and a <Pascal CLOB
variable>.

b) The <length> specified in the PACKED ARRAY OF CHAR alternative of any <Pascal ty,
specification> that contains a CHARACTER SET specification and the <large object leng
specified in a <Pascal\CLOB variable> that contains a CHARACTER SET specification s
be replaced by a length equal to the length in octets of PN, where PN is the <Pascal hos
identifier> specified in the containing <Pascal variable definition>.

SET specification, then let L be a length equal to the length in octets of PN and PN be
the <Pascal host identifier> specified in the containing <Pascal variable definition>. If L
greater than 1 (one), then “CHAR” shall be replaced by “PACKED ARRAY [1..L] OF CHA

A <Pascal variable definition> shall be modified a&follows before it is placed into the progrgm

¢) If any <Pascal type specification> specifies the syntax “CHAR” and contains a CHARACT

QL
C

10206. The SQL text shall consist of one or more <embedded SQL statement=Syand, optionally,

ied.

fin-

v

Y

e
h>
hall

ER

is
R”.

d)2) The syntax “BIT” shall be replaced by “"CHAR” in any PACKED ARRAY OF BIT or BIT

alternatives of a <Pascal type specification>.

e) 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.

f) 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

LA RECEO LA ECER.

)}

h)

TTIVIN,_ N\COOM\VED . T INT OO,

HVN_LENGTH : | NTECGER;
HVN_DATA : PACKED ARRAY [ 1..L ] OF CHAR
END;

in 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 <separater>*, of ISO/IEC
9075-2.

The syntax

SQL TYPE | S UDTN AS PDT
shall be replaced by

ADT

in any <Pascal user-defined type variable>, where ADT\s the data type listed in the “Papcal
data type” column corresponding to the row for SQL data type PDT in Table 23, "Data type
correspondences for Pascal”, in ISO/IEC 9075-2.%<ADT shall not be “none”. The data typ
identified by UDTN is called the associated user-defined type of the host variable and th
data type identified by PDT is called the asseciated SQL data type of the host variable.

1”2

D

The syntax

SQL TYPE | S BLOB AS LOCATOR
shall be replaced by

| NTEGER

in any <Pascal BLOB locator variable>. The host variable defined by <Pascal BLOB locgtor
variable> is called a-binary large object locator variable.

The syntax

SQL TYPEHS CLOB AS LOCATOR
shall be<replaced by

KNTEGER

inrany <Pascal CLOB locator variable>. The host variable defined by <Pascal CLOB locgtor
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

| 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.
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6)

7

8)

9)

10)

11)
12)

13)

k) The syntax
SQL TYPE I S <col | ection type> AS LOCATOR
shall be replaced by

(B)

I NTEGER

in any <Pascal array locator variable>. The host variable defined by <Pascal array-locator
variable> is called an array locator variable. The data type identified by <collection typep is

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

in any <Pascal reference type>, where <length> is the implementation-defined length in

octets of a reference type.

The modified <Pascal variable definition> shall be a vali@d Pascal variable-declaration in the

program derived from the <embedded SQL Pascal program>.

The reference type identified by <reference types“contained in an <Pascal REF variable> is

called the referenced type of the reference.

CHAR specified without a CHARACTER-SET specification is the ordinal-type-identifier of
PASCAL. The equivalent SQL data typé.is CHARACTER with length 1 (one).

BIT describes a single-bit variables\t is mapped to a Pascal CHAR ordinal-type-identifier whose
most significant bit contains either 0 (zero) or 1 (one) and whose least significant bits contaip O

(zero). The equivalent SQL data type is BIT with length 1 (one).

PACKED ARRAY [1..<length>] OF CHAR describes a character string having 2 or more comjpo-
nents of the simple type"CHAR. The equivalent SQL data type is CHARACTER with the safne

length and character-set specified by <character set specification>. If <character set specificp-
tion> is not specified, then an implementation-defined <character set specification> is impligit.

PACKED-ARRAY [1..<length>] OF BIT describes a bit string variable. Let B be the number|of

bits in.a,Pascal CHAR and let L be the <length> of the bit string variable. The length of a
equivialent Pascal character variable is the smallest integer not less than L/B. The equivale
SQL data type is BIT whose length is the <length> of the bit string variable.

ht

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

EC

1) See Subclause 16.1, “<embedded SQL host program>".

ConformanceRutles

1) [Without Feature B016, “Embedded Pascal’, <embedded SQL Pascal program> shall ngt\be
specified.

2) |Without Feature F511, “BIT data type”, a <Pascal type specification> shall not.spéecify BIT ¢
PACKED ARRAY [1..<length>] OF BIT.

3) [Without Feature F451, “Character set definition”, or Feature F461, “Named character sets”,
<Pascal type specification> shall not contain a <character set specification>.

4) |Without Feature S041, “Basic reference types”, a <Pascal derived. type specification> shall n
be a <Pascal REF variable>.

5) [Without Feature S241, “Transform functions”, a <Pascal derived type specification> shall not
a <Pascal user-defined type variable>.

6) [Without Feature S232, “Array locators”, a <Pascal derived type specification> shall not be a
<Pascal array locator variable>.

7) |Without Feature S231, “Structured type locators”, the <user-defined type name> simply con
tained in a <Pascal user-defined type locateF’ variable> shall not identify a structured type.

8) |Without Feature T041, “Basic LOBdata type support”, a <Pascal BLOB variable>, <Pascal
CLOB variable>, <Pascal BLOB locator variable>, and <Pascal CLOB locator variable> sha
not be specified.

=

a

be
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16.9 <embedded SQL PL/I program>

Function

Sp4gcify an <embedded SQL PL/I program>.

Fofrmat

<enpedded SQL PL/I1 programs ::= 1! See the Syntax Rul es.

<Py | variable definition> ::=
{DCL | DECLARE}
{ <PL/I host identifier>
| <left paren> <PL/|1 host identifier>

[ { <conma> <PL/| host identifier>}... ] griight paren> }
<PL/Il type specification>
[ <character representation>... ] <seni col on>
<PLY1 host identifier> ::= 1! Seethe Syntax Rul es.

<Py 1 type specification> ::=

{ CHAR | CHARACTER } [ VARYING ] <left paren><l ength><right paren>

[ CHARACTER SET [ IS ] <character_set specification> ]
| BIT[ VARYING] <left paren><length><pni ght paren>
| <PL/I type fixed decimal > <l eft paren> <precision>
<comme> <scal e> ] <right paren>

| <PL/I type fixed binary> [ <l eftlparen> <precision> <right paren> ]
| <PL/I type float binary> <left)paren> <precision> <right paren>
| <PL/I derived type specification>

<PLy | derived type specification>":=
<PL/I CLOB vari abl e>
| <PL/I BLOB vari abl e>
| <PL/I user-defined)type variabl e>
| <PL/I CLOB | ocator variabl e>
| <PL/I BLOB | gcator variabl e>
| <PL/I user-@defined type | ocator variabl e>
| <PL/I arraywtocator variabl e>
| <PL/I REkK-vari abl e>

<PLy1 CLOB vapiable> ::=
SQL.STYPE | SCLOB <l eft paren> <l arge object |ength> <right paren>
["CHARACTER SET [ IS ] <character set specification> ]

<PLy L-BLOB vari able> :: =

SOl TV LG NN l
O LB LA =i ~] LI~

£ + 1o H I
T L

+ | | 4+ 1 +
C par Tl rarytc vy Cul rerygen LILERY LEAY par i

<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/1 array locator variable> ::=

SQL TYPE I S<collection type> AS LOCATOR

<PL/| REF variable> ::=

SQL TYPE | S <reference type>

<PU

<PL

<PL

Sy
1)

2)

3)

4)
5)

| type fixed decimal> ::=
{ DEC | DECIMAL } FIXED
| FIXED { DEC | DECI MAL }

| type fixed binary> ::=
{ BIN| BINARY } FIXED
| FIXED { BIN| BINARY }

I type float binary> ::=
{ BIN| BINARY } FLOAT
| FLOAT { BIN | BINARY }

htax Rules

An <embedded SQL PL/I program> is a compilation unit that consists of PL/I text and SQL
text. The PL/I text shall conform to the PL/I standard’1SO 6160. The SQL text shall consist of
one or more <embedded SQL statement>s and, optionally, one or more <embedded SQL declare
section>s.

An <embedded SQL statement> may be specified wherever a PL/I statement may be specifigd
within a procedure block. If the PL/I statement could include a label prefix, the <embedded $QL
statement> may be immediately preceded by a label prefix.

A <PL/I host identifier> is any Valid PL/I variable identifier. A <PL/I host identifier> shall e
contained in an <embedded SQL PL/I program>.

A <PL/I variable definition> defines one or more host variables.

A <PL/I variable definition> shall be modified as follows before it is placed into the progran
derived from the <embedded SQL PL/I program> (see the Syntax Rules of Subclause 16.1,
“<embedded SQL_host program>").

a) Any optional CHARACTER SET specification shall be removed from the CHARACTER qr
CHARACTER VARYING alternatives of a <PL/I type specification>.

b) AThe <length> specified in the CHARACTER or CHARACTER VARYING alternatives 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 Tength in octets of PN, where PN is
the <PL/I host identifier> specified in the containing <PL/I variable definition>.

¢) 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

AALRECEON /N LN/ O RAIADN/ A4
WIN_N\COENVED T T ACD DEINANT T o),

HVN_LENGTH FI XED Bl NARY( 31),
HVN_DATA CHARACTER( <I engt h>) ;

1 HVN

I\)I\)PJB

in any <PL/lI CLOB variable> or <PL/lI BLOB variable>, where L is the numeric:value of
<large object length> as specified in Subclause 5.2, "<token> and <separator3",/of ISO/IEC
9075-2.

d) The syntax
SQL TYPE | S UDTN AS PDT
shall be replaced by
ADT

in any <PL/I user-defined type variable>, where ADT is\the data type listed in the “PL/
data type” column corresponding to the row for SQL<{data type PDT in Table 24, "Data type
correspondences for PL/I", 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 th
data type identified by PDT is called the associated SQL data type of the host variable.

D

e) The syntax
SQ. TYPE | S BLOB AS LOCATOR
shall be replaced by
FI XED Bl NARY( 31)

in any <PL/I BLOB locator variable>. The host variable defined by <PL/I BLOB locator
variable> is called a binary large object locator variable.

f) The syntax
SQL TYPE KS'CLOB AS LOCATOR
shall be replaced by
FI XED Bl NARY( 31)

in<any <PL/I CLOB locator variable>. The host variable defined by <PL/I CLOB locator
variable> is called a character large object locator variable.

o)~ The suntax
97 Y

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

Embedded SQL 183


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

ISO/IEC 9075-5:1999 (E) ©I1SO/1
16.9 <embedded SQL PL/I program>

6)

7)
8)

9)

10)

11)

shall be replaced by
FI XED BI NARY( 31)

in any <PL/I array locator variable>. The host variable defined by <PL/I array locator

EC

variapte>15 catted—am array focator variaote.The data type idemntified by <cotectom type
called the associated array type of the host variable.

i) 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

in any <PL/I reference type>, where <length> is the implementation=defined length in oc
of a reference type.

The modified <PL/I variable definition> shall be a valid PL/l data declaration in the prograr
derived from the <embedded SQL PL/I program>.

The reference type identified by <reference type> contained in an <PL/l REF variable> is ca
the referenced type of the reference.

A <PL/I variable definition> shall specify a scalar¥ariable, not an array or structure.

The optional <character representation> sequence in a <PL/I variable definition> may specit
an INITIAL clause. Whether other clauses may be specified is implementation-defined. The

tets

=1

led

Y

<character representation> sequence shall be such that the <PL/I variable definition> is a valid

PL/I DECLARE statement.

CHARACTER describes a chardcter string variable whose equivalent SQL data type has thg
character set specified by <character set specification>. If <character set specification> is ng
specified, then an implementation-defined <character set specification> is implicit.

Case:

a) If VARYING is-not specified, then the length of the variable is fixed. The equivalent SQ
data type isS‘@HARACTER with the same length.

b) If VARYING is specified, then the variable is of variable length, with maximum size the
valugof <length>. The equivalent SQL data type is CHARACTER VARYING with the s3
maximum length.

B1T ‘describes a bit string variable.

—

me

Case:

a) If VARYING is not specified, then the length of the variable is fixed. The equivalent SQ
data type is BIT with the same length. If the length of the variable is 1 (one), then the
equivalent SQL data type may be BOOLEAN.

L

b) If VARYING is specified, then the variable is of variable length with maximum size of the
value of <length>. The equivalent SQL data type is BIT VARYING with the same maximum

length.

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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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

ClLOAT wath - tho camna cneacician

AcC

Ge

1)

Canformance Rules

1)

2)

3)

4)

5)

6)

7

8)

T CO7 T yvrIc - orric—Sartic PTCCTSTOTT=

cess Rules
None.
neral Rules

See Subclause 16.1, “<embedded SQL host program>"

Without Feature F511, “BIT data type”, a <PL/I type specification> shall not specify BIT or §
VARYING.

Without Feature F451, “Character set definition or Feature F461, “Named character sets”,
<PL/I type specification> shall not contain a <character set specification>.

Without Feature S041, “Basic reference types”, a <PL/I derived type specification> shall not
a <PL/l REF variable>.

Without Feature S241, “Transform.functions”, a <PL/I derived type specification> shall not 4
<PL/I user-defined type variable>:

Without Feature S232, “Array locators”, a <PL/I derived type specification> shall not be a <H
array locator variable>!

Without Feature S231, “Structured type locators”, the <user-defined type name> simply con
tained in a <PL/I-user-defined type locator variable> shall not identify a structured type.

Without Feature T041, “Basic LOB data type support”, a <PL/l BLOB variable>, <PL/I CLQ
variable>\<PL/lI BLOB locator variable>, and <PL/I CLOB locator variable> shall not be sp¢
fied.

Without Feature B017, “Embedded PL/1”, <embedded SQL PL/kprogram> shall not be specified.

BIT

a

be

L/I

B
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Direct invocation of SQL

ISO/IEC 9075-5:1999 (E)

.1 <direct SQL statement>

nction
cify direct execution of SQL.

Format

<di

<d

<di

<di

Sy
1)

2)

rect SQL statement> ::=
<directly executabl e statenment> <senicol on>

rectly executable statenment> ::=
<direct SQ. data statenent>
| <SQ. schena statenent>
| <SQ transaction statenent>
| <SQ. connection statenent>
| <SQ@ session statenent>
| <direct inplenentation-defined statenment>

rect SQL data statement> ::=
<del ete statenent: searched>
| <direct select statement: qultiple rows>
| <insert statenent>
| <update statenent: searched>
| <tenporary table declaration>

reference, gdynamic parameter specification>, or <embedded variable specification>.

The <value specification> that represents the null value is implementation-defined.

3)

The Format and Syntax Rules for <direct implementation-defined statement> are implement

rect inplenentation-defined statement> ::= 1! See the Syntax Rul es
htax Rules
The <direct SQL data statement> shall not contain any SQL parameter reference, SQL varigble

htion-

Ac

defimed:

cess 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

Direct invocation of SQL
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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-
erable error has occurred, or if the direct invocation of SQL terminated unexpectedly,(or
if any constraint is not satisfied, then a <rollback statement> is performed. Otherwise,
the choice of which of these SQL-statements to perform is implementation-dependent.
The determination of whether a direct invocation of SQL has terminated unexpectedly i$
implementation-dependent.

1 ==

b) Let D be the <descriptor name> of any system descriptor area that is_cutrently allocate
within the current SQL-session. A <deallocate descriptor statement> that specifies

DEALLCOCATE DESCRI PTOR D

is effectively executed.
c) All SQL-sessions associated with the SQL-agent are terminated.
3) |Let S be the <direct SQL statement>.

4) |The current authorization identifier for privilege determination for the execution of S is the
SQL-session user identifier.

3%
I

5) [If S does not conform to the Format, Syntax-Rules, and Access Rules for a <direct SQL stat
ment>, then an exception condition is raised:” syntax error or access rule violation.

6) [When S is invoked by the SQL-agent:

Case:

a) If Sis an <SQL connectign statement>, then:
i) The diagnosticssarea is emptied.
ii) S is executed.

iii) If S suecessfully initiated or resumed an SQL-session, then subsequent invocations of a
<direet \SQL statement> by the SQL-agent are associated with that SQL-session unt
the SQL-agent terminates the SQL-session or makes it dormant.

b) QtRerwise:

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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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 SQI -agent are associated with the SQL -session until the SQI -agent

1)

2)

terminates the SQL-session or makes it dormant.

ii) If an SQL-transaction is active for the SQL-agent, then S is associated with that
SQL-transaction. If S is a <direct implementation-defined statement>, themit is
implementation-defined whether or not S may be associated with an active SQL-
transaction; if not, then an exception condition is raised: invalid transaction state —
active SQL-transaction.

iii) If no SQL-transaction is active for the SQL-agent, then

Case:

A) If S is a transaction-initiating <direct SQL statement>, then an SQL-transaction
is initiated.
B) If S is a <direct implementation-defined.statement>, then it is implementatign-

defined whether or not S initiates an:SQL-transaction. If an implementation
defines S to be transaction-initiating, then an SQL-transaction is initiated.

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 <diregt
SQL statement>s.gr-calls to an <externally-invoked procedure> by the SQL-
agent until the SQL-agent terminates T.

C) If S is not-a<start transaction statement>, then

Case:

1)« -1P a <set transaction statement> has been executed since the termination| 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 statement> hps
been executed), then the access mode, constraint mode, and isolation leve]l of
T are set as specified by the <set transaction statement>.

I1) Otherwise, the access mode, constraint mode for all constraints, and isolagion
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"'eomplg
tion, or a completion condition is raised: warning, or a completion condition is faised: np
data.

b) If S did not execute successfully, then all changes made to SQL-data or‘s¢chemas by the
execution of S are canceled and an exception condition is raised.

NOTE 32 — The method of raising a condition is implementation-defined:

9) |Diagnostics information resulting from the execution of S is placed-into the diagnostics arealas
specified in Clause 18, “Diagnostics management”.
NOTE 33 — The method of accessing the diagnostics informatiofnds implementation-defined, but dods
not alter the contents of the diagnostics area.

Cdnformance Rules

1) [Without Feature B021, “Direct SQL”, <direct SQL statement> shall not be specified.
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17.2 <direct select statement: multiple rows>

Function

Sp4gcify a statement to retrieve multiple rows from a specified table.

Format

<difrect select statenent: multiple rows> ::=
<query expression> [ <order by clause> ]

Syntax Rules

1) |All Syntax Rules of Subclause 7.12, "<query expression>", in ISO/IEC 9075-2, apply to the
<direct select statement: multiple rows>.

2) |The <query expression> or <order by clause> of a <direct select statement: multiple rows> shall
not contain any <value specification> other than a <literal>, CURRENT_USER, CURRENT]|
ROLE, SESSION_USER, SYSTEM_USER, or CURRENT_PATH.

3) |Let T be the table specified by the <query expression>.

4) |If ORDER BY is specified, then each <sort specification> in the <order by clause> shall contgin
a <value expression> VE, which shall not_contain a <subquery> or a <set function specificatign>,
but shall contain a <column reference>.

a) Let X be any <column referenge>directly contained in VE.

b) If X does not contain an explicit <table or query name> or <correlation name>, then VH
shall be a <column name> that shall be equivalent to the name of exactly one column of |ST.

NOTE 34 — A previpus-version of ISO/IEC 9075 allows <sort specification> to simply contain a
<signed integer> to.denote a column reference of a column of T. That facility no longer exists. Sge
Appendix E, "Incempatibilities with 1ISO/IEC 9075:1992 and ISO/IEC 9075-4:1996", in ISO/IEC 9(75.

Access Rules

None.

Gdnertdl Rules

1) Al General RUlIes of SUbCIAUSE 7.12; "<UETY expressions>", i ISO/TET 9075-2, apply 10 the
<direct select statement: multiple rows>.

2) Let Q be the result of the <query expression>.
3) If Q 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-
mined by the <order by clause> as follows:

a) Each <sort specification> specifies the sort direction for the corresponding sort key K;. If

ASC 1c cnnol fied o 1omnhbiad 1 tha @+ caort-cnact Hfication thon tho cort divaction for 1 |S
TOoC o OSPCTTC O OT I P Tre o orrc T SUT C SpPCTTICTOtior = tricT T tric— SOt O CetroTrTToT— 1<

ascending and the applicable <comp op> is the <less than operator>. Otherwise, the-Sont
direction for K;j is descending and the applicable <comp op> is the <greater than operatof>.

b) Let X and Y be distinct rows in the result table, and let XV; and YV; be the valUes of Kj|in
these rows, respectively. The relative position of rows X and Y in the result/is'determined by
comparing XV; and YV; according to the rules of Subclause 8.2, "<comparison predicate>{, in
ISO/IEC 9075-2, where the <comp op> is the applicable <comp op> forK;-with the following
special treatment of null values. Whether a sort key value that is ndll-is considered gregter
or less than a non-null value is implementation-defined, but all sort*Key values that are pull
shall either be considered greater than all non-null values or beconsidered less than al
non-null values. XV; is said to precede YV; if the value of the <comparison predicate> “XV;
<comp op> YV;" is true for the applicable <comp op>.

¢) In the result table, the relative position of row X is before row Y if and only if XV precedes
YVy for some n greater than 0 (zero) and less than_the number of <sort specification>s
and XVj = YV; for all i < n. The relative order af\two rows for which XV; = YV; for all i [is
implementation-dependent.

6) [If Q is not empty, then Q is returned. The method of returning Q is implementation-defined

Cdanformance Rules

None.
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