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Introduction

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

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

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

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

4) Clause 4, “Concepts”, presents concepts related to this part of ISO/IEC9075.

5) Clause 5, “Lexical elements”, defines the lexical elements of the-language specified in this|part
of ISQ/IEC 9075.

6) Clause 6, “Scalar expressions”, defines the elements of the\language that produce scalar values.

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

8) Clause 8, “Predicates”, defines the predicates«0f the language.
9) Clause 9, “URLSs", specifies the format of URLs used in this part of ISO/IEC 9075.

10) Clause 10, “Data assignment rules ‘@nd routine determination”, specifies the rules for as-
signments that retrieves data from-or store data into SQL-data, and formation rules for get
operations.

11) Clause 11, “Additional common elements”, defines additional common elements used in the
definition of foreign tables, foreign servers, and foreign-data wrappers.

12) Clause 12, “Schema definition and manipulation”, defines facilities related to foreign tablgds and
datalink type support for creating and managing a schema.

13) Clause 13, “c€atalog manipulation”, defines facilities for creating, altering, and dropping fqreign
servers and/foreign-data wrappers.

14) Clause 14, "Access control™, defines facitities for controfting access o sQL-data.

15) Clause 15, “SQL-client modules”, defines SQL-client modules and externally-invoked procedures.
16) Clause 16, “Data manipulation”, defines the data manipulation statements.

17) Clause 17, “Session management”, defines the SQL-session management statements.

18) Clause 18, “Dynamic SQL", defines the dynamic SQL statements.

19) Clause 19, “Embedded SQL", defines the embedded SQL statements.
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20) Clause 20, “Call-Level Interface specifications”, defines facilities for using SQL through a
Call-Level Interface.

21)

22)
23)

24)
25)
26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

XVi

Clause 21, “SQL/CLI routines”, defines each of the routines that comprise the Call-Level Inter-

face.

Clause 22, “SQL/MED common specifications”, specifies common facilities used by SQL/MED.
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e 27, “Status codes”, defines values that identify the statusof\the execution of SQL}

hents and the mechanisms by which those values are returhed.

e 28, “Conformance”, specifies the way in which conformance to this part of ISO/IEG
e claimed.

9075

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

e requirements of the SQL language.

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

this part of ISO/IEC 9075 states that\the syntax, the meaning, the returned resultg,

on SQL-data and/or schemas, or anysother behavior is partly or wholly implementa
d.

C, “Implementation-dependent elements”, is an informative Annex. It lists those fi
for which this part of ISONEC 9075 states that the syntax, the meaning, the returr
s, the effect on SQL-data’and/or schemas, or any other behavior is partly or wholly
mentation-dependent:

D, “Deprecated features”, is an informative Annex. It lists features that the respor
ical Committee-intend will not appear in a future revised version of this part of 1SQ

Anne

E, “lmcompatibilities with ISO/IEC 9075:1992", is an informative Annex. It lists in|

patibilities-with the previous version of ISO/IEC 9075.

res for
the
ion-

ea-

sible

/IEC

com-

Annex F, “Typical header files”, is an informative Annex. It provides examples of typical d
tion files for application programs using the SQL Call-Level Interface.

efini-

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

involving the SQL language.

Management of External Data (SQL/MED)
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36) Annex H, “SQL/MED model”, is an informative Annex. It uses annotated diagrams to illustrate
the more important concepts of the model of SQL/MED, including the relationships between the
SQL-server, foreign-data wrappers, and foreign servers.

In the text of this part of ISO/IEC 9075, Clauses begin a new odd-numbered page, and in Clause 5,
“Lexical elements”, through Clause 28, “Conformance”, Subclauses begin a new page. Any resulting
blank space is not significant.
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INTERNATIONAL STANDARD ISO/IEC 9075-9:2001 (E)

Information technology — Database languages — SQL —

Part 9:fvfamagementof Extermal Data(SQL/MED)

1 Scqgpe

This part|of ISO/IEC 9075 defines extensions to Database Language SQL'te support managenent of
external ¢lata through the use of foreign-data wrappers and datalink types.
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(Blank page)
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2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of ISO/IEC 9075. For dated references, subsequent amendments

to, or revi
on this
recent ed
edition of
of current

2.1 1S

— 1SO/1
Base

— 1S0O 1
(Endg

— 1S0 §
(Endg

— 1SO/I

— IS0/l

— IS0/l
work

— 1S0/l
tion (

art of ISO/IEC 9075 are encouraged to investigate the possibility of applying the
tions of the normative documents indicated below. For undated references, the late
the normative document referred to applies. Members of ISO and IEC maintain‘regis
ly valid International Standards.

bO/IEC JTC 1 standards

anguage.

989:1985, Programming languages — COBOL..
rsement of ANSI X3.23-1985).

160:1979, Programming languages — RLA.
rsement of ANSI X3.53-1976).

EC 7185:1990, Information technology — Programming languages — Pascal.
—C 8652:1995, Information technology — Programming languages — Ada.

EC 9075-1:1999; Information technology — Database languages — SQL — Part 1. F
SQL/Framework).

—C 9075-2:1999, Information technology — Database languages — SQL — Part 2: Fq
SQL/Foundation).

d
ost
5t
fers

EC 1539-1:1997, Information technology — Programming languages — Fortran — Part 1.

[ame-

unda-

— ISO/IEC 9075-3:1999, Information technology — Database languages — SQL — Part 3: Call-

Level

Interface (SQL/CLI).

— ISO/IEC 9075-4:1999, Information technology — Database languages — SQL — Part 4: Persis-
tent Stored Modules (SQL/PSM).

— ISO/IEC 9075-5:1999, Information technology — Database languages — SQL — Part 5: Host
Language Bindings (SQL/Bindings).
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2.1 ISO/IEC JTC 1 standards

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

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

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

2.2 Publicly-available specifications

— RFC 1738: Uniform Resource Locators (URL), T. Berners-Lee, L. Masinter, M} McCahill, pecem-
ber, 1p94.

— RFC 1808, Relative Uniform Resource Locators, R. Fielding, June, 1995,
— RFC 2368, The mailto URL scheme, R. Hoffman, L. Masinter, J.-Zawinski, July, 1998.

— http:f/www w2. or g/ TR/ 1998/ REC- xm - 19980210, Extensible Markup Language (XML) 1.0{ Tim
Bray, |Jean Paoli, and C. M. Sperberg-McQueen (editors), corrected by htt p: // www. w3. or g/|XM./ xn -
19980210-errata
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3 Definitions, notations, and conventions

3.1 Definitions

3.1.1 Definitions provided in Part 9

[ Insert this|paragraph | For the purposes of this part of ISO/IEC 9075, the definitions given'in ISQ/IEC
9075-1, 1$O/IEC 9075-2, ISO/IEC 9075-3, ISO/IEC 9075-4, and ISO/IEC 9075-5 and/the following
definitions apply.

a) accegs token: An encrypted value returned under certain conditions by,an SQL-server in
combination with the File Reference of a datalink value.

b) datalink: A value, of data type DATALINK, referencing some file“that is not part of the
SQL-¢nvironment. The file is assumed to be managed by some eXternal file manager.

c) datalinker: An implementation-dependent component for controlling access and referential
integffity to external files.

d) external data: Data that is not managed by an SQL -server involved in an SQL-session, [but
that is nevertheless accessible to that SQL-session.

e) foreign-data wrapper: A named collection, of routines, invocable by the SQL-server, sugport-
ing the programming interface specified-for such routines in this part of ISO/IEC 9075.

f) foreign server: A named server, external to the SQL-environment, but known to the SQL-
servel, that manages external data:

g) foreign table: A named table whose rows are supplied when needed by some foreign senver.
The mechanism by whichsthese rows are supplied is provided by a foreign-data wrapper. [The
data gonstituting a foreign“table is not part of the SQL-environment.

h) integfrity option:«Specifies the level of integrity of the link between a datalink and the file
that it references.

i) link ¢ontrelyA property of a column of data type DATALINK, specifying the extent to which
the lipks between datalinks in that column and the files they reference are to be monitorgd (in
variofis.specific manners).

j) read permission option: A link control option specifying how permission to read external files
referenced by certain datalinks is determined.

k) recovery option: A link control option specifying whether or not point in time recovery is
required for the files referenced by certain datalinks.

) SQL/MED-implementation: An SQL-implementation that processes SQL-statements that
are possibly extended by the language defined in this part of ISO/IEC 9075. A conforming
SQL/MED-implementation is an SQL/MED-implementation that satisfied the requirements for
SQL/MED-implementations as defined in Clause 28, “Conformance”.
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3.1 Definitions
m) unlink option: A link control option specifying the action to be taken when certain sites

occupied by datalinks are updated or deleted.

n) user

mapping: An implementation-defined mapping of an authorization identifier to an

equivalent concept maintained by a foreign server.

0)
refere

nced by certain datalinks is determined.

write permission option: A link control option specifying how permission to write files

3.1.2 1

This part
for XML:

a) Valid
b) XML

c) XML

3.2 N

Definitions taken from XML

of ISO/IEC 9075 makes use of the following terms defined in the W3C Recemmenda

XML document
document

document type declaration (also known as “DTD")

ptations

[ Insert this

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

of BNF ('
Subclauss

3.3 C

Backus Normal Form" or "Backus Naur Form"). This version of BNF is fully describ
6.1, "Notation", of ISO/IEC 9075-1.

bnventions

[ Insert this

paragraph | Except as otherwise specified in this part of ISO/IEC 9075, the conventio

used in this part of ISO/IEC 9075-are identical to those described in ISO/IEC 9075-1 and 1SO

9075-2.

3.3.1 H

3.3.1.1

Relationships to other parts of ISO/IEC 9075

Clause,-Subclause, and Table relationships

Table 1—Clause, Subclause, and Table relationships

ition

sion
ed in

IEC

Corresponding Clause, Sub-

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

clause, or Table from another
part

Part containing corre-
spondence

Clause 1, “Scope”
Clause 2, “Normative references”

Subclause 2.1, “ISO/IEC JTC 1
standards”

Clause 1, "Scope"
Clause 2, "Normative references"

Clause 2, "Normative references"

6 Management of External Data (SQL/MED)

ISO/IEC 9075-2
ISO/IEC 9075-2
ISO/IEC 9075-2
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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, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 2.2, “Publicly-available
specifications”

Clause 3 “Definitions naotations

none

Clause 3 "Definitions notations

none

ISOQ/IEC 90758-2

and conyentions”
Subclauge 3.1, “Definitions”

Subclauge 3.1.1, “Definitions pro-
vided in|Part 9”

Subclause 3.1.2, “Definitions taken
from XML"

Subclauge 3.2, “Notations”
Subclause 3.3, “Conventions”

Subclauge 3.3.1, “Relationships to
other parts of ISO/IEC 9075”

Subclauge 3.3.1.1, “Clause, Sub-
clause, gnd Table relationships”

Subclauge 3.4, “Object identifier for
Databaskp Language SQL”

Clause 4, “Concepts”

Subclauge 4.1, “SQL-environments
and theiy components”

Subclauge 4.1.1, “SQL-environments

Subclauge 4.1.2, “User mapping
concepts/’

Subclauge 4.1.3, “Catalogs arid
schemas’

Subclauge 4.1.3.1, “Catalogs”

Subclauge 4.1.4, ‘Foteign servers
and desdriptors”

Subclause 4.1.5, “Foreign-data
wrapperg ‘and descriptors”

and conventions"
Subclause 3.1, "Definitions"

none

none

Subclause 6.1, "Notation"
Subclause 3.3, "Conventions"

none

none

Subclause 6.3, "@bject identifier for
Database Language SQL"

Clause 4, "Concepts"

Subclause 4.2, "SQL-environments
and_their components”

Subclause 4.2.1, "SQL-environments

none

Subclause 4.2.6, "Catalogs and
schemas"

Subclause 4.2.6.1, "Catalogs"

none

none

ISO/IEC 9075-2

none

none

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

none

none

ISO/IEC 9075-1

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

ISO/IEC 9075-1

none

ISO/IEC 9075-1

ISO/IEC 9075-1

none

none

Subclause 4.2, “Data types”
Subclause 4.3, “Foreign servers”

Subclause 4.4, “Foreign-data wrap-
pers”

Subclause 4.5, “User mappings”

Subclause 4.6, “Generic options”

© ISO/IEC 2001 — All rights reserved

Subclause 4.1, "Data types"
none

none

none

none

ISO/IEC 9075-2
none

none

none

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, Sub-
clause, or Table from another
part

Part containing corre-
spondence

ing datajinks”

Subclause 4.7, “Capabilities and none none
options information”

Subclause4.8 “Datalinks” nane nane
Subclauge 4.8.1, “Operations involv- none none
Subclauge 4.8.1.1, “Operators that none none
operate pn datalinks”

Subclauge 4.8.1.2, “Other operators none none

involving datalinks”

Subclauge 4.9, “Type conversion and
mixing df data types”

Subclauge 4.10, “Columns, fields,
and attrjbutes”

Subclauge 4.11, “Tables”
Subclauge 4.11.1, “Types of tables”

Subclauge 4.12, “Functional depen-
dencies”

Subclause 4.12.1, “Known functional
dependepcies in a foreign table”

Subclauge 4.13, “SQL-schemas”
Subclauge 4.14, “SQL-statements”

Subclauge 4.14.1, “SQL-statements
classifiedl by function”

Subclauge 4.15, “SQL-sessionSs
Subclauge 4.16, “Privilegées”

Subclauge 4.17, “SQL=transactions”

per inteyface’

Subclause 4.12, "Type conversions
and mixing of data types"

Subclause 4.15, "Columns, fields,
and attributes"

Subclause 4.16, "Tables”
Subclause 4.16.1, "Types of tables"

Subclause 4.18, "Functional depen-
dencies"

none

Subclause 4.20, "SQL-schemas"
4.30, "SQL-statements"

Subclause 4.30.2, "SQL-statements
classified by function”

Subclause 4.34, "SQL-sessions"
Subclause 4.31.2, "Privileges"

Subclause 4.32, "SQL-transactions"

ISO/IEC 9075-2

ISO/IEC 9075-2

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

none

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

ISO/IEC 9075-3
ISO/IEC 9075-2
ISO/IEC 9075-2

sessions”

tines”

Subclauge 4.18, “Foreign-data wrap- none none
Subclause 4718.1, “Handles” none none
Subclause 4.18.2, “Foreign server none none
Subclause 4.18.3, “Foreign-data none none
wrapper interface routines”

Subclause 4.18.3.1, “Handle rou- none none
Subclause 4.18.3.2, “Initialization none none

routines”

8 Management of External Data (SQL/MED)
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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, Sub-
clause, or Table from another
part

Part containing corre-
spondence

tines”

routines

Subclause 4.18.3.3, “Access rou- none none
Subclause_4.18 3 4 “Termination nane nane
Subclauge 4.18.3.5, “Decomposition none none
and pasg-through modes”

Subclauge 4.18.3.6, “Sequence of none none
actions d¢luring the execution of

requests| involving foreign tables

and forejgn servers”

Subclause 4.18.4, “Return codes” none none
Subclauge 4.18.5, “Foreign-data none none
wrapper|diagnostics areas”

Subclauge 4.18.6, “Null pointers” none none
Subclauge 4.18.7, “Foreign-data none none

wrapper|descriptor areas”

Subclauge 4.19, “Introduction to
SQL/CL/”

Clause §j, “Lexical elements”

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

Subclauge 5.2, “Names and identi-
fiers”

Clause g, “Scalar expressions”
Subclauge 6.1, “<data type>”
Subclause 6.2, “<column reference>"

Subclauge 6.3, “<set function specifi-
cation>"

Subclauge 6.4, <string value func-
tion>"

Subclause 4.1, "Introduction to
sQL/CcLI"

Clause 4,1l exical elements"

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

Subclause 5.4, "Names and identi-
fiers"

Clause 6, "Scalar expressions"
Subclause 6.1, "<data type>"
Subclause 6.6, "<column reference>"

Subclause 6.16, "<set function
specification>"

Subclause 6.18, "<string value
function>"

ISO/IEC 9075-3

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 6.5, “<datalink value
function>”
Subclause 6.6, “<cast specification>"

Subclause 6.7, “<value expression>"

Subclause 6.8, “<datalink value
expression>"

© ISO/IEC 2001 — All rights reserved

none

Subclause 6.22, "<cast specifica-
tion>"

Subclause 6.23, "<value expres-
sion>"

none

none

ISO/IEC 9075-2

ISO/IEC 9075-2

none
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3.3 Conventions

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

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Clause 7, “Query expressions” Clause 7, "Query expressions" ISO/IEC 9075-2
Subclause 7.1, “<table reference>" Subclause 7.6, "<table reference>" ISO/IEC 9075-2
Subclau$e 7.2, "<joined table>" Subclause 7.7, "<joined table>" [SO/MTEC 9075-2
Subclauge 7.3, “<group by clause>" Subclause 7.8, "<group by clause>" ISO/IEC 9075-2
Subclauge 7.4, “<query specifica- Subclause 7.11, "<query specifica- ISO/IEC 9075-2
tion>" tion>"
Subclauge 7.5, “<query expression>" Subclause 7.12, "<query expres- ISOMEC 9075-2
sion>"
Clause §, “Predicates” Clause 8, "Predicates” ISO/IEC 9075-2
Subclauge 8.1, “<unique predicate>" Subclause 8.18, "<unique predi- ISO/IEC 9075-2
cate>"
Clause 9, “URLs" none none
Subclause 9.1, “URL format” none none
Clause :IO' “Data assignment rules Clause 9, "Data assignment rules ISO/IEC 9075-2
and roufine determination” and routine determination”
Subclauge 10.1, “Retrieval assign- Subclause 9.1,C'Retrieval assign- ISO/IEC 9075-2
ment” ment"
Subclauge 10.2, “Store assignment” Subclause*9.2, "Store assignment” ISO/IEC 9075-2
Subclauge 10.3, “Data types of Subclause 9.3, "Data types of results ISO/IEC 9075-2
results df aggregations” of\aggregations”
Subclauge 10.4, “Type precedence Subclause 9.5, "Type precedence list ISO/IEC 9075-2
list detefmination” determination”
Subclauge 10.5, “Determinationof Subclause 9.0, "Determination of ISO/IEC 9075-2/Cor.]
identical values” identical values"
Clause 11, “Additional commmon Clause 10, "Additional common ISO/IEC 9075-2
elements$” elements"
Subclauge 11.1, {<privileges>" Subclause 10.5, "<privileges>" ISO/IEC 9075-2
Subclauge 11(2,,“<generic options>" none none
Subclauge \11.3, “<alter generic none none
options>"
Clause 12, “Schema definition and Clause 11, "Schema definition and ISO/IEC 9075-2
manipulation” manipulation”
Subclause 12.1, “<schema defini- Subclause 11.1, "<schema defini- ISO/IEC 9075-2
tion>" tion>"
Subclause 12.2, “<drop schema Subclause 11.2, "<drop schema ISO/IEC 9075-2
statement>" statement>"
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ISO/IEC 9075-9:2001 (E)
3.3 Conventions

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

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

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 12.3, “<table definition>"

Subclause 12.4, “<column defini-
tion>"

Subclause 11.3, "<table definition>"

Subclause 11.4, "<column defini-
tion>"

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

Subclauge 12.5, “<unique constraint
definitiop>"

Subclauge 12.6, “<drop column
definitiop>"

Subclauge 12.7, “<domain defini-
tion>”"

Subclauge 12.8, “<SQL-invoked
routine>

Subclauge 12.9, “<user-defined type
definitiop>"

Subclauge 12.10, “<user-defined cast
definitiop>"

Subclausge 12.11, “<user-defined
ordering| definition>"
definitiop>"

table stdtement>"

definitiop>"

umn defjnition>"

table stdtement>"

Subclause 11.7, "<unique constraint
definition>"

Subclause 11.17, "<drop column
definition>"

Subclause 11.23, "<domain defini-
tion>"

Subclause 11.49, "<SQL-invoked
routine>"

Subclause 11.40, "<user-defined\type
definition>"

Subclause 11.52, "<user-déefined cast
definition>"

Subclause 11.54, "<user-defined
ordering definition>"

ISO/IEC 9075-2

ISO/IEC 9075-2

ISG/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

definition>"

Subclauge 12.12, “<foreign table none none
Subclauge 12.13, “<alter foreign none none
Subclauge 12.14, “<add basic column none none
Subclauge 12.15, “<alter basic none none
column gefinition>"
Subclauge 12.16, “<drop basic col- none none
Subclauge 12.17, “<drop foreign none none
Clause 13, *Catalog manipulation” none none
Subclause-13 1’ “('Fnraign server none none
Subclause 13.2, “<alter foreign none none
server statement>"
Subclause 13.3, “<drop foreign none none
server statement>"

none none

Subclause 13.4, “<foreign-data
wrapper definition>"

© ISO/IEC 2001 — All rights reserved
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ISO/IEC 9075-9:2001 (E)
3.3 Conventions

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

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

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 13.5, “<alter foreign-data none none
wrapper statement>"
Subclause_13.6 “<drnp fnrpign-dnfn none. nane
wrapper|statement>"
Subclauge 13.7, “<import foreign none none

schema $tatement>"
Clause 14, “Access control”

Subclauge 14.1, “<revoke state-
ment>"

Subclauge 14.2, “<user mapping
definitiop>"

Subclauge 14.3, “<alter user map-
ping statement>"

Subclauge 14.4, “<drop user map-
ping stafement>"

Clause 15, “SQL-client modules”

Subclauge 15.1, “<SQL-client mod-
ule defirfition>"

Subclauge 15.2, “<externally-
invoked procedure>"

Subclause 15.3, “Calls to an
<externally-invoked procedure>"

Subclauge 15.4, “<SQL procedure
statement>"

Subclauge 15.5, “Data type(corre-
spondenges”

Clause 16, “Data manipulation”
Subclauge 16.1, “&declare cursor>"

Subclauge 1672, “Effect of deleting
rows from base tables”

Clause 12, "Access control"

Subclause 12.1, "<revoke statement

none

none

none

Clause 13, "SQL-client modules”

Subclause 13.17;'<SQL-client mod-
ule definition>"

Subclause*13.3, "<externally-
invokéd procedure>"

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

Subclause 13.5, "<SQL procedure
statement>"

Subclause 13.6, "Data type corre-
spondences”

Clause 14, "Data manipulation”
Subclause 14.1, "<declare cursor>"

Subclause 14.14, "Effect of deleting
rows from base tables"

ISO/IEC9075-2
ISG/IEC 9075-2

none

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

Subclause 16.3, “Effect of inserting
tables into base tables”

Subclause 16.4, “Effect of replacing
rows in base tables”

Clause 17, “Session management”

Subclause 17.1, “<set passthrough
statement>"

Clause 18, “Dynamic SQL”

12

Subclause 14.17, "Effect of inserting
tables into base tables"

Subclause 14.20, "Effect of replacing
rows in base tables"

Clause 18, "Session management"

none

Clause 15, "Dynamic SQL"

Management of External Data (SQL/MED)

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

none

ISO/IEC 9075-5
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ISO/IEC 9075-9:2001 (E)
3.3 Conventions

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

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

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 18.1, “Description of SQL
descriptor areas”

Subclause 15.1, "Description of SQL
descriptor areas"

ISO/IEC 9075-5

ISOQ/IEC 90758-2

Subclause_18 2 “<prpparn state-
ment>"

Subclauge 18.3, “<deallocate pre-
pared stptement>"

Subclauge 18.4, “<describe state-
ment>"

Subclauge 18.5, “<input using
clause>"

Subclauge 18.6, “<output using
clause>"

Subclauge 18.7, “<execute state-
ment>"

Subclauge 18.8, “<dynamic declare
cursor>"

Subclauge 18.9, “<allocate cursor
statement>"

Subclauge 18.10, “<dynamic open
statement>"

Subclauge 18.11, “<dynamic fetch
statement>"

Subclauge 18.12, “<dynamic close
statement>"

Clause 19, “Embedded SQL"

Subclauge 19.1, “<embedded SQL
Ada program>"

Subclauge 19.2, “<embedded SQL C
programp”

Subclauge 19.3) “<embedded SQL
COBOL |progfam>"

Subclause 15 6 "<prepare state-
ment>"

Subclause 15.7, "<deallocate pre-
pared statement>"

Subclause 15.8, "<describe state-
ment>"

Subclause 15.9, "<input using
clause>"

Subclause 15.10, "<output using
clause>"

Subclause 15.11, "<execute state-
ment>"

Subclause 15.13, "<dyhamic declare
cursor>"

Subclause 15.14, “<allocate cursor
statement>"

Subclause-15.15, "<dynamic open
statement>"

Subglause 15.16, "<dynamic fetch
statement>"

Subclause 15.18, "<dynamic close
statement>"

Clause 16, "Embedded SQL"

Subclause 16.3, "<embedded SQL
Ada program>"

Subclause 16.4, "<embedded SQL C
program>"

Subclause 16.5, "<embedded SQL
COBOL program>"

ISO/IEC 9075-2

ISO/IEC9075-5

ISOHEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5
ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

Subclause 19.4, “<embedded SQL
Fortran program>"

Subclause 19.5, “<embedded SQL
MUMPS program>"

Subclause 19.6, “<embedded SQL
Pascal program>”"

Subclause 19.7, “<embedded SQL
PL/I program>"

© ISO/IEC 2001 — All rights reserved

Subclause 16.6, "<embedded SQL
Fortran program>"

Subclause 16.7, "<embedded SQL
MUMPS program>"

Subclause 16.8, "<embedded SQL
Pascal program>"

Subclause 16.9, "<embedded SQL
PL/I program>"
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ISO/IEC 9075-9:2001 (E)

3.3 Conventions

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

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

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Clause 20, “Call-Level Interface
specifications”

Subclause20.1 _“<Cl 1 routine>"

Clause 5, "Call-Level Interface
specifications

Subclause 51 _"<Cl 1 routine>"

ISO/IEC 9075-3

ISO/IEC 9075-3

Subclauge 20.2, “Implicit DE-
SCRIBE| USING clause”

Subclau
status c

e 20.2.1, “CLI-specific
des”

Subclauge 20.2.2, “Description of
CLI iten descriptor areas”

Subclauge 20.2.3, “Other tables
associat¢d with CLI”

Subclauge 20.3, “SQL/CLI data type
correspondences”

Clause 41, “SQL/CLI routines”

Subclause 5.5, "Implicit DESCRIBE
USING clause"

Subclause 5.12, "CLI-specific status
codes"

Subclause 5.13, "Description of CLI
item descriptor areas"

Subclause 5.14, "Other tables asso-
ciated with CLI"

Subclause 5.15, "SQL/CLI data‘type
correspondences”

Clause 6, "SQL/CLI routites"

ISO/IEC 9075-3

ISO/IEC 9075-3

ISOG/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

Subclauge 21.1, “BuildDataLink” none none
Subclause 21.2, “GetDataLinkAttr” none none
Subclauge 21.3, “GetInfo” Subclause 6:38;"GetInfo" ISO/IEC 9075-3
Clause 42, “SQL/MED common none none
specificafions”

Subclauge 22.1, “Description of none none
foreign-data wrapper item descrip-

tor areas”

Subclauge 22.2, “Implicit cursor” none none
Subclauge 22.3, “Implicit DE* none none
SCRIBE| INPUT USING clause”

Subclauge 22.4, “Implicit DE- none none
SCRIBE|OUTPUT USING clause”

Subclauge 22.5, “Implicit EXECUTE none none
USING and OPEN USING clauses”

Subclau$e22.6, “Implicit FETCH none none
USING clause”

Subclause 22.7, “Character string none none
retrieval”

Subclause 22.8, “Binary large object none none
string retrieval”

Subclause 22.9, “Tables used with none none

SQL/MED”

14 Management of External Data (SQL/MED)
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3.3 Conventions

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

tion”

perEnv”

Handle”

tion”

dle”

perEnv”

lectElens

plyTablgRefs”
Subclauge 23.3.10,

Subclauge 23.3.11,
lectElen

plyTablgRef”

Subclause23.3-13,
Subclause 23.3.14,
Subclause 23.3.15,

Subclause 23.3.16,
dle”

Subclause 23.3.17,
dle”

Subclause 23.3.18,

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Clause 23, “Foreign-data wrapper none none
interface routines”
Subclause_23.1 “<fnrﬂign-dr—|fn none. nane
wrapper|interface routine>"
Subclauge 23.2, “<foreign-data none none
wrapper|interface routine> invoca-
Subclauge 23.3, “Foreign-data wrap- none none
per inteyface wrapper routines”
Subclauge 23.3.1, “AllocWrap- none nene
Subclauge 23.3.2, “Close” none none
Subclauge 23.3.3, “ConnectServer” none none
Subclauge 23.3.4, “FreeExecution- none none
Subclause 23.3.5, “FreeFSConnec- none none
Subclauge 23.3.6, “FreeReplyHan- none none
Subclauge 23.3.7, “FreeWrap- none none
Subclauge 23.3.8, “GetNumReplySe- none none
Subclauge 23.3.9, “GetNumRe- none none
“GetOpts” none none
“GetReplySe- none none
Subclauge 23,3:12, “GetRe- none none
“GetSPDHandle” nane. nane.
“GetSRDHandle” none none
“GetStatistics” none none
“GetWPDHan- none none
"GetWRDHan- none none
“InitRequest” none none

© ISO/IEC 2001 — All rights reserved
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ISO/IEC 9075-9:2001 (E)
3.3 Conventions

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

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 23.3.19, “Iterate” none none
Subclause 23.3.20, “Open” none none
Subclauge 23.3.21, "ReOpen” none none
Subclauge 23.3.22, “TransmitRe- none none
quest”
Subclause 23.4, “Foreign-data wrap- none none
per intefface SQL-server routines”
Subclauge 23.4.1, “AllocDescriptor” none none
Subclauge 23.4.2, “FreeDescriptor” none none
Subclause 23.4.3, “GetAuthoriza- none none
tionld”
Subclauge 23.4.4, “GetDescriptor” none none
Subclause 23.4.5, “GetNumSe- none none
lectElens”
Subclause 23.4.6, “GetNum- none none
ServerOpts”
Subclauge 23.4.7, “GetNumTable- none none
ColOpts
Subclauge 23.4.8, “GetNumTable- none none
Opts”
Subclause 23.4.9, “GetNumTable- none none
RefElems”
Subclausge 23.4.10, “GetNu- none none
mUserOpts”
Subclauge 23.4.11, “GetNumWrap- none none
perOpts!
Subclauge 23.4.12~GetSelectElem” none none
Subclausge 23.4713; “GetSelectElem- none none
Type”
Subclause23-4-44—GetServer RoAe RoAe
Name”
Subclause 23.4.15, “GetServerOpt” none none
Subclause 23.4.16, “GetServerOpt- none none
ByName”
Subclause 23.4.17, “GetServerType” none none
Subclause 23.4.18, “GetServer\Ver- none none
sion”

16 Management of External Data (SQL/MED)
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3.3 Conventions

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

ColOpt”

ColOptByName”

Name”

Elem”

ElemTyge”

TableName”

Name”

Name”

Name”

braryName

Name”

opt”

ByNamd"

ment”

Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-

this part of ISO/IEC 9075 part spondence

Subclause 23.4.19, “GetSQLString” none none

Subclause 23.4.20, “GetTable- none none

Subclauge 23.4.21, “GetTable- none none

Subclauge 23.4.22, “GetTableOpt” none none

Subclauge 23.4.23, “GetTableOptBy- none none

Subclauge 23.4.24, “GetTableRef- none none

Subclause 23.4.25, “GetTableRef- none none

Subclausge 23.4.26, “GetTableRef- none none

Subclauge 23.4.27, “GetTableServer- none none

Subclauge 23.4.28, “GetTRDHandle” none none

Subclauge 23.4.29, “GetUserOpt” none none

Subclauge 23.4.30, “GetUserOptBy- none none

Subclauge 23.4.31, “GetValExprCol- none none

Subclauge 23.4.32, “GetWrapperLi- none none

Subclauge 23.4.33, “GetWrapper- none none

Subclauge 23.4.34, £{GetWrapper- none none

Subclauge 2374.35, “GetWrapperOpt- none none

Subclause 23.4.36, “SetDescriptor” none none

Subclause 23.5, “Foreign-data wrap- none none

per interface general routines”

Subclause 23.5.1, “GetDiagnostics” none none

Clause 24, “Diagnostics manage- Clause 19, "Diagnostics manage- ISO/IEC 9075-2
ment"

Subclause 24.1, “<get diagnostics Subclause 19.1, "<get diagnostics ISO/IEC 9075-2
statement>"

statement>"

© ISO/IEC 2001 — All rights reserved
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ISO/IEC 9075-9:2001 (E)
3.3 Conventions

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

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

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Clause 25, “Information Schema”

Subclause 25.1, “ATTRIBUTES
view”

Clause 20, "Information Schema"
Subclause 20.11, "ATTRIBUTES

view"

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

Subclauge 25.2, “COLUMN_
OPTIONS view”

Subclauge 25.3, “COLUMNS view”

Subclauge 25.4, “FOREIGN_DATA_
WRAPPER_OPTIONS view”

Subclauge 25.5, “FOREIGN_DATA_
WRAPPERS view”

Subclauge 25.6, “FOREIGN_
SERVER_OPTIONS view”

Subclauge 25.7, “FOREIGN_
SERVERS view”

Subclauge 25.8, “FOREIGN_
TABLE_OPTIONS view”

Subclauge 25.9, “FOREIGN_
TABLESY view”

Subclauge 25.10, “USER_MAP_
OPTIONS view”

Subclauge 25.11, “USER_
MAPPINGS view”

Subclauge 25.12, “Short name
views”

Clause 46, “Definition Schema®

Subclauge 26.1, “COLUMN/
OPTIONS base table*

Subclauge 26.2, "DATA_TYPE_
DESCRIPTORbase table”

none

Subclause 20.18, "COLUMNS view"

none
none

none

none

none

none

none

none

Subclause 20.69, "Short hame
views"

Clause 21, "Definition Schema"

none

Subclause 21.15, "DATA_TYPE_
DESCRIPTOR base table”

none

ISO/IEC 9075-2

none

none

none

none

none

none

none

none

ISO/IEC 9075-2

ISO/IEC 9075-2

none

ISO/IEC 9075-2

SERVERS base table”

Subclause 26.7, “FOREIGN_
TABLE_OPTIONS base table”

Subclauge 26,3, “FOREIGN_DATA _ none none

WRAPPER-OPTIQNS bass-table”

Subclause 26.4, “FOREIGN_DATA _ none none

WRAPPERS base table”

Subclause 26.5, “FOREIGN _ none none

SERVER_OPTIONS base table”

Subclause 26.6, “FOREIGN_ none none
none none

18 Management of External Data (SQL/MED)
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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, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 26.8, “FOREIGN _
TABLES base table”

none

none

ISO/IEC 9075-3

Subclause 26 9_“SQl _SIZING hase
table”

Subclauge 26.10, “TABLES base
table”

Subclauge 26.11, “USAGE_
PRIVILEGES base table”

Subclauge 26.12, “USER _
MAPPING_OPTIONS base table”

Subclauge 26.13, "USER _
MAPPINGS base table”

Clause 37, “Status codes”
Subclauge 27.1, “SQLSTATE"
Clause 38, “Conformance”

Subclauge 28.1, “SQL-server confor-
mance t¢ SQL/MED”

Subclauge 28.2, “Foreign-data-
wrapper|conformance to SQL/MED”

Subclauge 28.3, “Claims of confor-
mance bly SQL-servers”

Subclauge 28.4, “Claims of confor-
mance bl foreign-data wrappers”

Subclauge 28.5, “Extensions and
options”
Annex A, “SQL Conformance Sum-
mary”

Annex B, “Implementation-defined
elementy’

Annex ¢, “lmplementation-

Subclause 72 _"SQI SIZING bhase
table"

Subclause 21.43, "TABLES base
table"

Subclause 21.50, "USAGE_
PRIVILEGES base table"

none

none

Clause 22, "Status codes"
Subclause 22.1, "SQLSTATE"
Clause 8, "Conformance"

none

none

none

none

none

Annex A, "SQL Conformance Sum-

mary"

Annex B, "Implementation-defined
elements”

Annex C, "Implementation-

ISO/IEC 9075-2

ISO/IEC9075-2

Aaone

none

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

none

none

none

none

none

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

depende ht elements”
Annex D, “Deprecated features”

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

Annex F, “Typical header files”

Subclause F.1, “C Header File
SQLCLILH"

© ISO/IEC 2001 — All rights reserved

r‘lnpnndnnf elements"

Annex D, "Deprecated features"

Annex E, "Incompatibilities with
ISO/IEC 9075:1999"

Annex A, "Typical header files"

Subclause A.1, "C header file SQL-
CLILH"

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

ISO/IEC 9075-3
ISO/IEC 9075-3
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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, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause F.2, “COBOL Library
Item SQLCLI”

Subclause A.2, "COBOL library item
SsQLCLI"

ISO/IEC 9075-3

ISOQ/IEC 90758-2

Annex G=SQI feature and package
taxonomy

Annex H, “SQL/MED model”
Figure 1, “SQL/MED interfaces”

Figure 2, “SQL/MED information
flow”

Table 1,|“Clause, Subclause, and
Table re|ationships”

Table 2,|“Valid datalink file control
options”
Table 3,[*Sequence of actions during
foreign derver request executions”

Table 4, [‘Fields used in foreign-data
wrapper|diagnostics areas”

Table 5,|“Fields in foreign-data
wrapper|descriptor areas”

Table 6, [‘Data type correspondences
for Ada”

Table 7,[‘Data type correspondences
for C”

Table 8,[‘Data type correspondences
for COBPL”

Table 9, [‘Data type correspondences
for Fortjan”

Table 14, “Data type.torrespon-
dences for MUMPBS

Table 11} “Datactype correspon-
dences for Pascal”

Annex E_"SQI feature and par‘kngp
taxonomy"

none
none

none

none

none

none

none

none

Table 18;*Data type correspon-
dences for Ada"

Table 19, "Data type correspon-
dences for C"

Table 20, "Data type correspon-
dences for COBOL"

Table 21, "Data type correspon-
dences for Fortran"

Table 22, "Data type correspon-
dences for MUMPS"

Table 23, "Data type correspon-
dences for Pascal”

none
none

none

none

none

none

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

ISOUNEC 9075.2

Table 12,
dences for PL/I”

Table 13, “Codes used for SQL data
types in Dynamic SQL”

Table 14, “Abbreviated SQL/CLI
generic names”

Table 15, “SQLSTATE class and
subclass values for SQL/CLI-specific
conditions”

‘Pata tv/pe correspon
Pl g

20 Management of External Data (SQL/MED)

Table 24 _"Data tvpe correspon
T >4 1

dences for PL/I"

Table 4, "Codes used for SQL data
types in Dynamic SQL"

Table 4, "Abbreviated SQL/CLI
generic names"

Table 5, "SQLSTATE class and
subclass values for SQL/CLI-specific
conditions”

ISO/IEC 9075-5

ISO/IEC 9075-3

ISO/IEC 9075-3
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Table 1—Clause,

ISO/IEC 9075-9:2001 (E)
3.3 Conventions

Subclause, and Table relationships (Cont.)

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

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Table 16, “Codes used for implemen-
tation data types in SQL/CLI”

Table 17 “Codes used for applica-

Table 7, "Codes for implementation
data types in SQL/CLI"

Table 8 "Codes for r—lplnli(‘nfinn data

ISO/IEC 9075-3

ISO/IEC 9075-3

tion data types in SQL/CLI”

Table 1§, “Codes used to identify
SQL/CL| routines”

Table 19, “Codes and data types for
implemgntation information”

Table 20, “Codes used for datalink
attributgs”

Table 21|, “Data types of attributes”

Table 22, “SQL/CLI data type corre-
spondenges for Ada”

Table 23, “SQL/CLI data type corre-
spondenges for C”

Table 24 “SQL/CLI data type corre-
spondenges for COBOL”

Table 25, “SQL/CLI data type corre-
spondenges for Fortran”

Table 26, “SQL/CLI data type corre-
spondenges for MUMPS”

Table 27, “SQL/CLI data type corre-
spondenges for Pascal”

Table 2§, “SQL/CLI data type corre-
spondenges for PL/I”

Table 29, “Codes used for <table
referencg> types”

expressipn> types

types in SQL/CLI"

Table 27, "Codes used to identify
SQL/CLI routines"

Table 28, "Codes and data types for
implementation information”

none

Table 19, "Data types of attributes?

Table 44, "SQL/CLI data type,corre-
spondences for Ada"

Table 45, "SQL/CLI data~type corre-
spondences for C"

Table 46, "SQL/CL{ data type corre-
spondences for COBOL"

Table 47, "SQL/CLI data type corre-
spondences, for Fortran™”

Table 48, "SQL/CLI data type corre-
spondences for MUMPS"

Table 49, "SQL/CLI data type corre-
spondences for Pascal"

Table 50, "SQL/CLI data type corre-
spondences for PL/I"

ISO/IEC 9075-8

ISO/IEC9075-3

Aaone

ISO/IEC 9075-3
ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

none none
Table 30, “Codes used for <value none none
Table 31|, “Codes used for foreign- none none
data wrapper diagnostic fields”

Table 32, “Codes used for foreign- none none
data wrapper descriptor fields”

Table 33, “Codes used for foreign- none none
data wrapper handle types”

Table 34, “Ability to retrieve foreign- none none
data wrapper descriptor fields”

Table 35, “Ability to set foreign-data none none

wrapper descriptor fields”
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3.3 Conventions

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

Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Table 36, “Foreign-data wrapper none none

descriptor field default values”

Table 37 “Cades nised for the format none nane
of the cHaracter string transmitted
by GetSQLString()”

Table 3§, “SQL-statement codes” Table 26, "SQL-statement codes" ISO/IEC 90752
Table 39, “SQLSTATE class and Table 27, "SQLState class and ISO/IEC9075-2
subclass|values” subclass values"

Table 40, “Implied feature relation- Table 30, "Implied feature relation- ISOHEC 9075-2
ships” ships"

Table 41, “SQL/MED feature tax- none none

onomy for features outside Core

sQL”

Table 42, "Legend for SQL/MED none none
interfacgs”

Table 43, “Legend for SQL/MED none none

information flow”

3.4 Opject identifier for Database Language SQL

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

Format

<Part 9 yes> ::=
<Part 9 conformance> <Part 9 datalink> <Part 9 wr apper>

<Part 9 gonformance> ::=9 | sql med2000 <l eft paren> 9 <right paren>

<Part 9 f@ataligk> ::=
<Part/ 9 datal i nk no>
| [fPart 9 datalink yes>
<Part 9 datalTnk CLI> <Part 9 datallnk T anguage>

<Part 9 datalink CLI> ::=
<Part 9 datalink CLI yes>
| <Part 9 datalink CLI no>

<Part 9 datalink CLI yes> ::=
1 | datalinkCLIyes <left paren> 1 <right paren>

<Part 9 datalink CLI no> ::=
0 | datalinkCLIno <left paren> 0 <right paren>

<Part 9 datalink |anguage> ::=
<Part 9 datalink | anguage yes>
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| <Part 9 datalink |anguage no>

<Part 9 datalink | anguage yes> ::=
1 | datalinkl anguageyes <l eft paren> 1 <right paren>

<Part 9 datalink |anguage no> ::=
0 | datalinklanguageno <left paren> 0 <right paren>

<Part 9 datalink yes> ::=
1[] datalinkyes <left paren> 1 <right paren>

<Part 9 gatalink no> ::=
0[] datalinkno <left paren> 0 <right paren>

<Part 9 wapper> ::=
<PFart 9 w apper no>
| [<Part 9 wrapper SQ.server yes>
<Part 9 server schenminport> <Part 9 server getstring>
| [<Part 9 wrapper FDWyes>
<Part 9 FDWtransmt> <Part 9 FDW SQLaware> <Part ©S~FDW opti ons>

<Part 9 ywapper SQ.server yes> ::=
1] sql serveryes <left paren> 1 <right paren>

<Part 9 perver schenmi nport> ::=
<Part 9 server schenmi nport yes>
| [<Part 9 server schenai nport no>

<Part 9 ferver schemmi nport yes> ::=
1|] sql serverschemai nportyes <left paren> 1 <right paren>

<Part 9 $erver schemminport no> ::=
0| sql serverschenmi nportno <left paren> 0 <right paren>

<Part 9 ferver getstring> ::=
<Part 9 server getstring yes>
| [<Part 9 server getstri-ng no>

<Part 9 perver getstring-~yes> ::=
1| sql servergetstringyes <left paren> 1 <right paren>

<Part 9 ferver getstring no> ::=
0|l sql servergetstringno <left paren> 0 <right paren>

<Part 9 W apper FDWyes> ::=
2 || {dwyes <left paren> 2 <right paren>

<Part 9 FDWtransmt> ::=
<Part 9 FDWtransnit yes>
| <Part 9 FDWtransnit no>

<Part 9 FDWtransnmt yes> ::=
1| sqglfdwransmtyes <left paren> 1 <right paren>

<Part 9 FDWtransmt no> ::=
0| sqlfdwransmtno <left paren> 0 <right paren>

<Part 9 FDWsql aware> ::=
<Part 9 FDW sql aware yes>
| <Part 9 FDW sqgl aware no>
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<Part 9 FDWsql aware yes> ::=

1

| sql fdwsql anwareyes <l eft paren> 1 <right paren>

<Part 9 FDWsql aware no> ::=
0 | sqlfdwsgl awareno <left paren> 0 <right paren>
<Part 9 FDWoptions> ::=
<Part 9 FDWoptions yes>
| <Part 9 FDW options no>
<Part 9 FDWoptions yes> ::=
1| sqgl fdwoptionsyes <l eft paren> 1 <right paren>
<Part 9 FDWoptions no> ::=
0]|| sql fdwoptionsno <left paren> 0 <right paren>
<Part 9 Wwapper no> ::=
0| wapperno <left paren> 0 <right paren>
Syntax|Rules
1) Specification of <Part 9 yes> implies that conformance to ASO/IEC 9075-9 is claimed.
2) Specification of <Part 9 datalink yes> implies that conformance to Feature M001, “Datalipks”,
is clajmed.
3) Specification of <Part 9 datalink no> implies that conformance to Feature M001, “Datalinks”, is
not clpimed.
4) Specification of <Part 9 wrapper SQLserver yes> implies that conformance to Feature M(Q04,
“Fore|gn data support”, is claimed by-an SQL-server.
5) Specification of <Part 9 server schemaimport yes> implies that conformance to Feature M005,
“Fore|gn schema support”, is claimed by an SQL-server.
6) Specification of <Part 9 server schemaimport no> implies that conformance to Feature MQ05,
“Fore|gn schema supparty’; is not claimed by an SQL-server.
7) Specification of <Part 9 server getstring yes> implies that conformance to Feature M0O06, ['Get-
SQLString routine”, is claimed by an SQL-server.
8) Specification of <Part 9 server getstring no> implies that conformance to Feature M006, ‘Get-
SQLString-routine”, is not claimed by an SQL-server.
9) Specification of <Part 9 wrapper FDW yes> implies that conformance to Feature M004, “Foreign
data support”, is claimed by a foreign-data wrapper.
10) Specification of <Part 9 FDW transmit yes> implies that conformance to Feature M007, “Trans-
mitRequest”, is claimed by an SQL-server.
11) Specification of <Part 9 FDW transmit no> implies that conformance to Feature M007, “Trans-
mitRequest”, is not claimed by an SQL-server.
12) Specification of <Part 9 FDW sqglaware yes> implies that conformance to Feature M008, “SQL-
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13) Specification of <Part 9 FDW sqlaware no> implies that conformance to Feature M008, “SQL-
awareness”, is not claimed by an SQL-server.

14) Specification of <Part 9 FDW options yes> implies that conformance to Feature M009, “GetOpts
and GetStatistics routines”, is claimed by an SQL-server.

15) Specification of <Part 9 FDW options no> implies that conformance to Feature M009, “GetOpts
and GetStatistics routines”, is not claimed by an SQL-server.

16) Specification of <Part 9 wrapper no> implies that conformance to Feature M004, “Foreign| data
suppdrt”, is not claimed.
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4 Concepts

4.1 SQL-environments and their components

41.1

$QL-environments

01 (E)

Replace

he first paragraph ] An SQL-environment comprises:

41.2 \

A user m@pping pairs an authorization identifier with a foreign server descriptor.

41.3 (

41.3.1

One JQL-agent.

One §QL-implementation.

Zero

Zero ¢r more authorization identifiers.

Zero @r more user mappings.

Zero
serve

The s

schemas. This data may be thought of as-‘the database”, but the term is not used in I1SO

9075,

- descriptors, and zero or more foreign-data wrapper descriptors.

tes, principally base tables, that contain"SQL-data, as described by the contents of

because it has different meanings\if the general context.

Jser mapping concepts

Latalogs and-schemas

Catalogs

[ Replace f

r more SQL-client modules, containing externally-invoked procedures available to the
SQL-qgent.

r more catalogs, each of which contains one ormore SQL-schemas, zero or more forgign

the
IEC

rst paragraph | A catalog is a named collection of SQL-schemas, foreign server descript

and forei

ors,

n=data wrapper descriptors in an SQL-environment. The mechanisms for creating 1md

destroyingtatatogs are impfementation-defined.

4.1.4 Foreign servers and descriptors

A foreign server is a processor that is not part of the SQL-implementation. A foreign server is
described by a foreign server descriptors. A foreign server manages data that is not part of the
SQL-environment. An SQL-server and an SQL-client can use a foreign server descriptor, which is
a catalog element, to communicate with a foreign server. The data managed by a foreign server
can be accessed by an SQL-server or an SQL-client through foreign tables, which are SQL-schema
elements.
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4.1.5 Foreign-data wrappers and descriptors

A foreign-data wrapper provides the mechanism by which an SQL-server can access the data that
is managed by a foreign server. A foreign-data wrapper is described by a foreign-data wrapper
descriptor.

4.2 Datatypes

[ Insert aftdr 7th paragraph | SQL defines a predefined data type named by the following <key:word>:
DATALINK.

[ Insert aftgr 8th paragraph | For reference purposes, the data type DATALINK is referred-to as a|(or
the) datalink type.

| Insert this|paragraph | A type T is DATALINK-ordered if T is D-ordered, where DZis the set of dgtalink
types.

4.3 Fopreign servers

A foreign|server is a named server, external to the SQL-environment but known to the SQL-sg¢rver,
that manpges external data. Such external data is manifested as SQL-data by use of a mechgnism
called a fpreign-data wrapper (see Subclause 4.4, “Foreign-data wrappers”).

A foreign|server descriptor is a catalog element, identified by a foreign server name and creatdd by
invoking p <foreign server definition>. A foreign serVer descriptor consists of:

— A forgign server name, identifying the foreigh server locally to the SQL-server.

— The dauthorization identifier> of the ewner of the resulting foreign server descriptor.
— The name of the foreign-data wrapper.

— A genferic options descriptor.

— Optiopally, the foreignserver type.

— Optiopally, the foreign server version.

The possiple valuges)of server type and server version, and their meanings, are implementatign-
defined.

The <authgrization identifier> associated with a foreign server identifies the role of managing the

blt Bl Jtc + tloot £or oo ek rraver—that ol H Harlars dodion Ao fiooal
capabnllitiesanaTresoureesatmat roreigh-Servernowever thatroreistHmpiementatchi-aernea.

A foreign server descriptor is said to be owned by or to have been created by the current authoriza-
tion identifier for the SQL-session when the <foreign server definition> was invoked.

A foreign server descriptor can be modified by an <alter foreign server statement> and destroyed by
a <drop foreign server statement>.

A foreign server can be an SQL-aware foreign server or a non-SQL-aware foreign server. An SQL-
aware foreign server is a foreign server that has the ability to process a subset of statements
conforming to ISO/IEC 9075, particularly the statements comprising Feature EO51, in a standard-
conforming manner. A non-SQL-aware foreign server is a foreign server that has no ability to
process SQL language. If the foreign-data wrapper associated with a non-SQL-aware foreign server
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provides some (limited or conforming) ability to process SQL language, then the effect is that the
foreign server can be treated as though it is an SQL-aware foreign server.

NOTE 1 — Some SQL-aware foreign servers may be, in fact, SQL-servers. However, because they are not in
the same SQL-environment as the SQL-server responding to an SQL-client, they are managed only through
foreign-data wrappers and are treated as foreign servers. Such foreign servers may concurrently respond to
SQL-clients of their own; this does not change the relationships specified in this part of ISO/IEC 9075.

Some foreign servers, especially SQL-aware foreign servers, admit the concept of a schema and the
concept o imi = i /ers

may (and| SQL-aware foreign servers do) maintain schema information about those entities'slich as
the Inforgnation Schema and Definition Schema specified in ISO/IEC 9075-2.

If a foreign server maintains schema information about entities analogous to SQL-schemas anhd
base tablg¢s, then execution of an <import foreign schema statement> retrieves information alrout
the tableg (either all or only some, as specified in the <import foreign schema statement>) assqciated
with the pamed SQL-schema analog and performs one or more effective <foreign table definition>
statement executions.

If a foreign server does not maintain such information or does not admit\the concept of a sch¢ma,
then forelgn tables managed by that server must be specified by means of explicit <foreign tgble
definitionps.

This Intefnational Standard does not specify the manner in which the SQL-server and the fofeign-
data wrapper interact to cause information about foreign tables to be retrieved by execution ¢f an
<import fpreign schema statement>. In particular, no foreign-data wrapper interface routineq are
specified o support such interaction. Such interaction issimplementation-dependent.

4.4 Foreign-data wrappers

A foreignidata wrapper is the mechanism by which the SQL-server accesses external data mahaged
by foreign servers. Every foreign serveris accessed through exactly one foreign-data wrappey.
but one foreign-data wrapper can be-uUsed to access several different foreign servers. A foreign-
data wrapper is made up of foreign-data wrapper interface routines, a set of routines written|in a
standard [programming language.“Foreign-data wrapper interface routines are used to access |every
foreign sgqrver whose descriptor.includes the name of that foreign-data wrapper. It is possible|for a
foreign-data wrapper to exist that is not used to access any foreign server.

A foreignidata wrapper.descriptor is a catalog element, identified by a foreign-data wrapper name
and created by invoking a <foreign-data wrapper definition>. A <foreign-data wrapper definifion>
specifies the foreign-data wrapper name, a library name that identifies a library containing the
foreign-data wrapper interface routines, and the name of the language in which the foreign-data
wrapper Interface routines are written.

A foreign-datawrapper descriptor consistsof:

— A foreign-data wrapper name.

— The authorization identifier of the owner of the foreign-data wrapper descriptor.

— Name of the language in which the foreign-data wrapper interface routines are written.
— A generic options descriptor.

— A library name.
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A foreign-data wrapper descriptor can be modified by an <alter foreign-data wrapper statement>
and destroyed by a <drop foreign-data wrapper statement>.

4.5 User mappings

A user mapping is an SQL-environment element, pairing an authorization identifier U or the special
identifier PUBLIC, denoting all <authorization identifier>s in the SQL-environment, with a foreign
server F}. It defines how to map U to an equivalent concept known to FS when a foreign table

whose sodirce is FS is to be accessed during an SQL-session with current authorization identifier U.

The mapping is specified by generic options defined by the foreign-data wrapper.

A user mppping is defined by invoking an <user mapping definition>. Invocation,of-an <usef
mapping [definition> results in the creation of a user mapping descriptor in a catalog. A usef
mapping descriptor consists of:

— An aygthorization identifier.
— A forgign server name, identifying a foreign server descriptor.
— A genferic options descriptor.

A user mapping descriptor can be modified by an <alter user~mapping statement> and destroyed by
a <drop Yser mapping statement>.

4.6 Gegneric options

Several of the objects used in connection withsexternal data support the specification of generic
options. These objects are foreign-data wrappers, foreign servers, foreign tables, columns of fqreign
tables, ard user mappings. A generic option is an option name paired with an optional option |value.
Both the pption name and the permissible ranges of option values of a generic option are defiped by
the foreign-data wrappers. A set of:generic options is described by a generic options descriptgqr. A
generic options descriptor is included in the descriptor of the object to which it pertains. The deneric
options are stored in the SQLsserver for the foreign-data wrapper to retrieve when the foreign-data
wrapper feeds this information.

Generic options may be specified in either <foreign-data wrapper definition>, <foreign server |def-
inition>, gforeign table‘definition>, <user mapping definition>, <alter foreign-data wrapper sfate-
ment>, <alter foreign server statement>, <alter foreign table statement>, or <alter user mapping
statement>.

o

Generic options are specmc to the object for which they are deflned For example, the gener
options far-e . ’ er, in
both option names and optlon values Furthermore generlc optlons are hlghly dependent on the
foreign-data wrapper that is used to access the external data. For example, the generic options
for a foreign server that uses a foreign-data wrapper A might be totally different from the generic
options specified for another foreign server that uses a foreign-data wrapper B. Even the fact that
the option names of two generic options for two different foreign-data wrappers might be the same
does not necessarily mean that the semantics and therefore the permissible range of option values
are the same.

Since an SQL-server cannot anticipate the different kinds of foreign-data wrappers with which it is
likely to deal, no generic option can ever be determined by the SQL-server or by this part of ISO/IEC
9075. Only a foreign-data wrapper can specify generic options for that foreign-data wrapper, or for
a foreign server, a foreign table, a column of a foreign table or a user mapping for which it is used.
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A generic options descriptor is either an empty list or a list consisting of one or more option names,
each option name being paired with at most one option value.

4.7 Capabilities and options information

The SQL-server needs information from the foreign-data wrapper about the capabilities of the
foreign-data wrapper itself, about the foreign server accessed through the foreign-data wrapper,
and abouf certain schema elements (foreign tables and their columns, user mappings) manaded
by the foreign server. The SQL-server also needs information about options supported by the
foreign-data wrapper, the foreign server, and certain schema elements. The SQL-serveryinvokes the
Get Opt s( ) routine to request the capabilities and other information from a foreign-data.Wwrapger.

The specific capabilities and other information of a foreign-data wrapper, a foreign’server, or
any scherna element managed by a foreign server that are reported to the SQL3server in re-
sponse to|lan invocation of Get Opt s( ) are partly specified in this part of ISO/IEC 9075 and partly
implemerftation-defined. In general, each capability or other piece of infarmation that is repofted
corresponds to a generic option associated with the object being queried\by the invocation.

The capabilities and other information is returned in a buffer whoseContents may comprise afp XML
document or that may be returned in a format defined by the for€ign-data wrapper. If the contents
comprise an XML document, then it shall be a valid XML document, the format of which is spgcified
by a Document Type Declaration (DTD) that is either interhal to the XML document or external

(requiring that it be available to the SQL-server in an implementation-defined manner).

NOTE 2 4 This edition of this part of ISO/IEC 9075 specifies' the use of a DTD. Future editions may ppecify
the use of Jan XML Schema, either as an alternative to a-DTD or instead of a DTD.

4.8 Dpatalinks

A datalink is a value of the DATALINK data type. A datalink references some file that is not] part
of the SQL-environment. The file is'assumed to be managed by some external file manager. |A
datalink s conceptually represented by:

— File Reference: A character string forming a reference to an external file.

— SQL-Mediated Access-Indication: A boolean value, where True , in data link DL indicatgs
that the referencéd:file, being linked to the SQL-environment, is accessible only by use of| the
specially provided operations (see below) on DL.

The File Refefence of a datalink is accessible by invoking built-in scalar functions defined in fthis
part of ISONEC 9075. The character set of the File Reference, referred to as the datalink character

set is imp=x:| nentation-defired:

The purpose of datalinks is to provide a mechanism to synchronize the integrity control, recovery,
and access control of the files and the SQL-data associated with them. This part of ISO/IEC 9075
standardizes the way that an SQL-server is made aware of datalink values and how applications
retrieve information about the files identified by datalink values. The mechanisms that enable
integrity control, recovery, and access control for the files represented by the datalink values are
implementation-dependent. These mechanisms are collectively called the datalinker.

A file is linked to the SQL-environment whenever execution of an SQL-data change statement
causes a value DL1 that references that file to appear in some datalink column whose descriptor
includes the link control FILE LINK CONTROL. If the read permission option included in the
column descriptor is DB, then access to the referenced file is said to be SQL-mediated. This is
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indicated by setting the SQL-Mediated Access Indication of DL1 to True , and DL1 is said to be an
SQL-mediated datalink. If the read permission option included in the column descriptor is not DB,
then the Linked Indication of DL1 is set to False .

Execution of an SQL-data change statement that causes a value DL2 to appear in a datalink
column defined with the link control NO LINK CONTROL does not cause any file to be linked to
the SQL-environment.

A linked file cannot be renamed or deleted by any agency outside of the SQL-environment. A
datalink yalue always references just one file. A file is unlinked from the SQL-environment when-
ever execption of an SQL-data change statement causes a datalink that references that file, t¢ be
removed from some datalink column whose descriptor includes the link control FILE IkINK CON-
TROL. The actions that occur when a datalink is removed from a column depend on@he"link gontrol
options that are specified in the column descriptor of that column. The file might be"deleted, ¢r the
datalinker might return control of the file to the external data manager.

With the ffunction provided by datalinks and the datalinker, it is possible to-specify that accegs to
the files ghould be mediated by the SQL-server rather than by the externaldata manager. When
access to [the files is mediated by an SQL-server, any request to access-a file must operate on|an
SQL-medJ‘ated datalink to obtain a character string with which to reference the file, using one|of the
built-in fuinctions provided for that purpose. This character string is constructed by combining the
File Refefence of a datalink value with an encrypted value called)an access token. The generation
of the acdess token and the method of combining it with the-File Reference is implementatiop-
dependenit. When the application uses the returned character string value to access a file, the
datalinker checks to see if the access token is valid. If it\is valid, then the application is allowed to
access the file pointed to by the File Reference. Every.attempt by an application to access, without
a valid adcess token, a file referenced by an SQL-mediated datalink is unsuccessful. The tim¢ at
which a alid access token ceases to be valid is implementation-defined.

A datalink data type is described by a datalink data type descriptor. A datalink data type des¢riptor
consists af the name DATALINK and the_sét of link control options:

— The link control (NO LINK CONTROL or FILE LINK CONTROL).
— The integrity control option (ALL, SELECTIVE, or NONE).

— The rpad permission optien (FS or DB).

— The wWrite permissign;option (FS or BLOCKED).

— The rgcovery pption (NO or YES).

— The Unlink option (RESTORE, DELETE, or NONE).

mas-of the various - hnk control ontions-are:
The meanings-of-thevariou ptrol options—are:

— NO LINK CONTROL: Although every File Reference must conform to the Format and Syntax
Rules of Subclause 9.1, "URL format”, it is permitted for there to be no file referenced by
that File Reference. This option implies that the integrity control option is NONE, the read
permission option is FS, the write permission option is FS, the recovery option is NO and the
unlink option is NONE, and no explicit syntax to specify these options is permitted.

— FILE LINK CONTROL.: Every File Reference must reference an existing file. Further file
control depends on the link control options.
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INTEGRITY ALL: Files referenced by File References cannot be deleted or renamed, except

possibly through the use of operations on the column in question, invoked as part of som
SQL-session.

INTEGRITY SELECTIVE: Files referenced by File References can be deleted or renamed

e

using

operators provided by the file manager, unless a datalinker is installed in connection with the

file manager.

OD a afoarancad kb a-Raofoaroneco n—an ha-dalatad o anaraad

operators provided by the file manager. This option is not available if FILE LINK CONTH
specifjed.

READ PERMISSION FS: Permission to read files referenced by datalinks is determined b
file manager.

READ PERMISSION DB: Permission to read files referenced by datalinks-is determined
SQL-implementation.

WRITE PERMISSION FS: Permission to write files referenced by datalinks is determineg
the file manager.

WRITE PERMISSION BLOCKED: Write access to files referenced by datalinks is not asziI-

able. [Updates can, however, arise indirectly through the use of some implementation-defi
mechanism.

RECQVERY YES: Enables point in time recovery of-files referenced by datalinks.

NOTHE 3 — “point in time recovery” is an implementation-defined mechanism that provides for reg
that i4 coordinated between the SQL-server and the files of external file manager referenced by dat

RECQVERY NO: Point in time recovery of files referenced by datalinks is disabled.

Ising
OL is

y the

y the

by

ed

overy
alinks.

ON UNLINK RESTORE: When & file referenced by a datalink is unlinked, the external flile

manaper attempts to reinstaté the ownership and permissions that existed when that file
linkedl.

ON UNLINK DELETE; A file referenced by a datalink is deleted when it is unlinked.

ON UNLINK NONE:When a file referenced by a datalink is unlinked, there is no change
ownership and.-permissions occasioned by that unlinking.

Table 2, ‘Malid datalink file control options”, specifies what combinations of datalink file cont
options are<allowed.

was

in the

rol

The default value of a site whose declared type is DATALINK is the null value. Datalinks are sub-
ject to certain restrictions. As a consequence of these restrictions, neither datalinks nor expressions
whose declared type is DATALINK-ordered can appear in (among other places):

© ISO/IEC 2001 — All rights reserved
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<group by clause>.
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— <referential constraint definition>.
— <select list> of a <query specification> that has a <set quantifier> of DISTINCT.
— <select list> of an operand of UNION, INTERSECT, and EXCEPT.

— Columns used for matching when forming a <joined table>.

Tabte 2—Vvatid datafink fite controroptions

Read permis- Write per-
Integrity sion mission Recovery | Unlink
ALL FS FS NO NONE
ALL FS BLOCKED NO RESTORE
ALL FS BLOCKED YES RESTORE
ALL DB BLOCKED NO RESTORE
ALL DB BLOCKED NO DELETE
ALL DB BLOCKED YES RESTORE
ALL DB BLOCKED YES DELETE
SELECTIVE | FS FS NO NONE

The implg¢mentation-defined maximum datalink length determines the amount of space, in octets,
that is allocated for:

— A hosft variable of data type DATALINK.
— An argument of declared type DATAICINK to an invocation of an external routine.
— The vplue returned by an invocation of an external function whose result type is DATALINK.

The maximum datalink length constrains the values of expressions whose declared type is
DATALINK such that everyssuch value can be assigned to a host variable, substituted for a pa-
rameter o an external routine, or returned by an invocation of an external function.

4.8.1 Operations involving datalinks

4.8.1.1 |Opeprators that operate on datalinks

<url compteteexpression= returns the Fite Reference of a given datatink; possitty tombinedwith an
access token.

<url path expression> returns the path, including any access token, of the File Reference of a given
datalink.

<url path only expression> returns the path, excluding any access token, of the File Reference of a
given datalink.

<url scheme expression> returns the scheme of the File Reference of a given datalink.

<url server expression> returns the host of the File Reference of a given datalink.
NOTE 4 — “host”, “scheme”, and “path” are defined in Subclause 6.5, “<datalink value function>".
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Other operators involving datalinks

<datalink value constructor>, given a File Reference, returns the corresponding datalink.

4.9 Type conversion and mixing of data types

New paragraph | Datalinks are not comparable. A datalink is assignable only to sites of data t

pe

DATALINK.

4.10 Columns, fields, and attributes

[ Insert fol

— C.

— An attribute of a structured type ST, where ST is the declared type)of C.

— A fiel

— Anel

A comporent of a column value C is any immediate component of C or an immediate componé
componerjt C1 of C.

4.11 Tables

] of a row of type RT, where RT is the decalred type of €.

ement of a collection of type CT, where CT is the declared type of C.

| Replaces

3rd paragraph | A table is either_a“base table, a derived table, or a foreign table. A ba

table is e
a declare

I local temporary table.

[ Replaces

10th paragraph | A table-is described by a table descriptor. A table descriptor is either

table des
or a forei

riptor, a view descriptor, a derived table descriptor (for a derived table that is not a
jn table descriptor.

[ Insert this

wrapper
table. In

see Stibclause 4.4, “Foreign-data wrappers”). A foreign table descriptor describes a f
addition to the components of every table descriptor, a foreign table descriptor inclug

paragraph | The data constituting a foreign table is not part of the SQL-environment}
Instead, its rows are.supplied when needed by some foreign server, known as the source of t
foreign tgble. The mechanism by which these rows are supplied is provided by a foreign-dat

pwing 7th paragraph | An immediate component of a column value C is any)of the followjing:

nta

se

ther a persistent base table, @ global temporary table, a created local temporary tabjle, or

h base
view),

e
i1
Dreign
es:

— The name of the foreign table.

— A foreign server name, identifying the descriptor of the foreign server that is the source of the
foreign table.

— A generic options descriptor.

— Anin

dication of whether the foreign table is updatable or not.

NOTE 5 — This part of ISO/IEC 9075 currently restricts foreign tables such that they are neither
insertable-into nor updatable. Future versions of this part of ISO/IEC 9075 may relax these restrictions.
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4.11.1 Types of tables

— | Replace 1st bullet following 5th paragraph | If TORQN identifies a base table or a foreign table,
then TORQN has no generally underlying tables.

4.12 Functional dependencies

| Replace Ist paragraph | This Subclause defines functional dependency and specifies a minimal det
of rules that a conforming implementation must follow to determine functional dependencies gnd
candidatg keys in base tables, foreign tables, and <query expression>s.

4.12.1 |Known functional dependencies in a foreign table

There arg no rules in this part of ISO/IEC 9075 to determine known fufictional dependencies|in a
foreign tdble. However, implementation-defined rules may determineknown functional dependen-
cies, if any, in a foreign table.

4.13 $QL-schemas

| Replace Hth paragraph | Base tables, foreign tables, and views are identified by <table name>s.|A
<table name> consists of a <schema name> and an <identifier>. The <schema name> identifjes
the schema in which a persistent base table, foreign table, or view identified by the <table ngme>
is defined. Base tables, foreign tables, and views defined in different schemas can have <identi-

fier>s thdt are equal according to the GenerallRules of Subclause 8.2, "<comparison predicatep",
ISO/IEC $075-2.

in

4.14 $QL-statements

4.14.1 |SQL-statements'classified by function

New paradraph | The following are additional SQL-schema statements:

— <impgrt foreign’schema statement>

— <foreign table definition>

— <altel foreign table statement>

— <drop foreign table statement>
— <foreign server definition>

— <alter foreign server statement>
— <drop foreign server statement>
— <foreign-data wrapper definition>

— <alter foreign-data wrapper statement>
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— <user
— <alter

— <drop
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foreign-data wrapper statement>
mapping definition>
user mapping statement>

user mapping statement>

[ Insert this

paragraph | The following are additional SQOL-session statements:

— <set |

4.15 $QL-sessions

assthrough statement>

[ Insert this

paragraph | At any time during an SQL-session, the SQL-server may obtain a WrappgrEn-

vHandle for a foreign-data wrapper and an FSConnectionHandle for a foreign server.

[ Insert this

paragraph | The SQL-session context also comprises:

— ZeroI
— Zero

— A pass-through flag.

— A pasks-through foreign-server name, if any.

— Zero ¢

r more {foreign-data wrapper name : WrapperEnvHandle} pairs.

r more {foreign server name : FSConnectionHandle}Xpairs.

r more {<statement name> : ExecutionHandle} pairs.

[ Insert this

paragraph | At the end of every SQL\-session, every FSConnection handle that is contgined

in the SQL-session context is freed.

[ Insert this

paragraph | At the end of every SQL-session, every WrapperEnv handle that is contained in

the SQL-

ession context is freed.

[ Insert this

paragraph | An SQL-session has a pass-through flag that is initially set to False when the

SQL-sess|on is started. The successful execution of a <set passthrough statement> that cont

a <foreig
through

passthroy
removed

ins
server name> changes the pass-through flag to True . An SQL-session whose pas$-
ag is True @additionally has a pass-through foreign server name. Every time a <se
gh statement> is executed, all {<SQL statement name> : ExecutionHandle} pairs are
rom the.current SQL-session context. Every time a <set passthrough statement> that

contains @ <foreign server name> FSN is successfully executed, the pass-through foreign seryer

name inc
is executd

executed successfully, an {<SQL statement name> :

nt>

a a ats aVllala aman 3 a¥a aVdatTala ma Been

udedthe current SQL-session context is set to FSN. Every time a <prepare stateme

ExecutionHandle} pair is made part of the

current SQL-session context. Every time a <deallocate prepared statement> is successfully executed
after a <set passthrough statement> that identifies a <foreign server name> has been executed,

the corres
SQL-sessi
the pass-t

ponding {<SQL statement name> : ExecutionHandle} pair is removed from the current
on context. Every time a <set passthrough statement> that specifies 'OFF’ is executed,
hrough flag is set to False and the pass-through foreign server name is deleted from the

current SQL-session context.
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4.16 Privileges

[ Replace 1st paragraph | A privilege authorizes a given category of <action> to be performed on a speci-
fied base table, foreign table, view, column, domain, character set, collation, translation, foreign-data
wrapper, foreign server, user-defined type, trigger, or SQL-invoked routine by a specified <autho-
rization identifier>.

NOTE 6 — Privileges granted on foreign tables are not privileges to use the data constituting foreign tables,
but privileges to use the definitions of the foreign tables. The privileges to access the data constituting the
foreign tahles are enforced by the foreign server, based on the user mapping. Consequently, a requést py an
SQL-client to access external data may raise exceptions.

— | Reyflace 1st bullet of 2nd paragraph | The identification of the base table, foreign table, view,|col-
umn, |[domain, character set, collation, translation, foreign-data wrapper, for€ign server, uger-
defingd type, table/method pair, trigger, or SQL-invoked routine module that the descriptpr
describes.

| Replace gth paragraph | A privilege descriptor with an <action> of USAGEis called a usage priyilege
descriptor and identifies the existence of a privilege on the domain, @ser-defined type, charactgr set,
collation, [foreign-data wrapper, foreign server, or translation identified by the privilege descriptor.

4.17 $QL-transactions

[ Replace Hth paragraph | An SQL-transaction has an access'mode that is either read-only or readiwrite.
The acceds mode may be explicitly set by a <set trafasaction statement> before the start of an|SQL-
transactign or by the use of a <start transaction Statement> to start an SQL-transaction; othgrwise,
it is impljcitly set to the default access mode-for the SQL-session before each SQL-transactio
begins. 1 no <set session characteristics statement> has set the default access mode for the $QL-

session, then the default access mode farcthe SQL-session is read-write. The term read-only applies
only to vipwed tables, foreign tables, and persistent base tables.

-

4.18 HKoreign-data wrapper interface
A foreignidata wrapper interface consists of the signatures of the routines that make up a giyen
goreign-dptaa wrapperi\These routines serve the following purposes:
— Allocgte and deallocate resources.

— Contrpl canmections to foreign servers.

etgr-Server.

R Wwa—rHat Fropn + [a¥aV] W
o ecelvetatatromthne—SQr—Server—#&

— Send data from the foreign server to the SQL-server about the SQL statement that the foreign
server is willing to execute.

— Initiate and terminate the execution of SQL statements by the foreign server.
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Handles

is a value of INTEGER data type that identifies an allocated resource that provides

session state information about a foreign server, a foreign-data wrapper, or a foreign server session
of interest to connected components of that session. Handles presented as arguments to invocations

of foreign-
reference.

either the

-data wrapper interface routines enable the invoker to give or obtain the information they
The handle of a partlcular resource is allocated by the keeper of the state mformatlon —

juest executions”. The operations that cause their creation and destruction are givep in
Sequence of actions during foreign server request executions”.

uring the interaction with the SQL-server. It identifies an@llocated FDW-environment and
cated via a call from the SQL-server to the Al | ocW appér Env( ) routine. This handlg¢ must

tained about such things as the server name;\server type, server version, etc. This handl

ch

P IS

alloca
Conne

— FSCd
matio
This

server

ed implicitly and presented by the SQL-server to a foreign-data wrapper by invokipg
ct Server ().

nnection handle: This handle’is allocated by a foreign-data wrapper to reference infor-
n about a foreign server session. It is allocated via a call to the Connect Server () rdutine.
handle must be allocated before any SQL statements to be executed during that forgign

session are presented to a foreign-data wrapper.

— Reqguest handle: This_handle is allocated by the SQL-server to reference an SQL-statenjent

that i
such
joins,
interf

clause,

5 to be executed-by a foreign server. A request handle may reference a simple statement,
s SELECT *“EROM T, or it may reference a complex statement that includes predicatgs,
ordering;-&tc. A request handle is presented to the SQL-server by a foreign-data wrapper
ace routine to retrieve (for example) the names of foreign tables referenced in the frjom
the mames of column references in the select list, etc. This handle is allocated implicitly.

— Table Reference handle: This handle is allocated by the SQL-server to reference a <table
reference> contained in the <from clause> of a <query specification>. This handle is allocated
implicitly.

— Value Expression handle: This handle is allocated by the SQL-server to reference a <value
expression> simply contained in the <select list> of a <query specification>. This handle is
allocated implicitly.

NOTE 7 — The <value expression> referenced by a Value Expression handle is constrained to be a
<column reference>.
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— Reply handle: This handle is allocated by a foreign-data wrapper to reference the subset of
SQL-statements it is capable of executing. This handle is allocated via a call during a foreign
server session to the I ni t Request () routine and remains valid in that foreign server session

until

it is the argument to an invocation of Fr eeRepl yHandl e( ).

— Execution handle: This handle is allocated by a foreign-data wrapper. In decomposition
mode, it is used to reference the information the foreign-data wrapper needs to process the SQL-
statement reference by the corresponding reply handle and the information associated with the

data
the |
throu

needs to process the statement that is sent to the foreign server. This handle is allocated
call tg the Transni t Request ( ) routine, which sets the associated PASSTHROWGH flag to
True |.

NOTHE 8 — “decomposition mode” and “pass-through mode” are defined in Subcladse 4.18.3.5, “De

sition

— Wrapgper handle: This handle is allocated implicitly by the SQL¢server to reference the
mation about a foreign-data wrapper.

— User

about] the user on whose behalf a connection to a foreign-sérver is being made.

— Desc

per tq reference a foreign-data wrapper descriptor.area.

4.18.2

A foreign
particula

A foreign

that brings FSCH into existence and ends with the invocation of Fr eeFSConnect i on( FSCH) .

4.18.3

The term

by a forei
SQL-serv|
routine.

i t Request () routine, which sets the associated PASSTHROUGH flag to False ~In
ph mode, this handle is used to reference the information that the foreign-data.wra

and pass-through modes”.

handle: This handle is allocated implicitly by the SQL:server to reference informa
riptor handle: This handle is allocated by either the SQL-server or a foreign-data

Foreign server sessions

server session is the sequence of operations performed by a foreign-data wrapper or
FSConnection handle during’the existence of that handle.

server session on FSConngction handle FSCH begins with the invocation of Connect §

Foreign-data-wrapper interface routines

lgn-dataswrapper, respectively. A foreign-data wrapper interface routine that is both
br routine and a wrapper routine is referred to as a foreign-data wrapper interface g

Il to

ion

vrap-

ber ver ()

5 foreign-data*wrapper interface SQL-server routine and foreign-data wrapper interface
wrapper foutine are‘used to distinguish routines provided by the SQL-server from routines pr

bvided
an
eneral

The foreign-data wrapper interface routines of a given implementation are either all functions or
all procedures, the choice being implementation-defined. They are functions if their return codes
are values returned by their invocations and they are procedures if their return codes are instead
assigned to an output parameter named ReturnCode. The specific terms foreign-data wrapper
interface function and foreign-data wrapper interface procedure are used when it is necessary to
distinguish between the two kinds.
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Handle routines

— GetServerName: This routine returns the name of a foreign server given a server handle.

— GetServerType: This routine returns the type of a foreign server given a server handle.

— GetServer\Version: This routine returns the version of a foreign server given a server handle.

— GetNjumServerOpts: This routine returns the number of generic options associated wit

foreig

— GetS

handle and the position of the option in the options list.

— GetS
and t

— GetNumTableRefElems: This routine returns the number of <table reference>s in the <
claus¢> of a query given a request handle.

— GetT

the <from clause> of a query given a request handle and the position of the <table referen
the <from clause>.

— GetT

refergnce handle. The only possible return valuelis TABLE_NAME.

— GetT

— GetN
list>

— GetS
the <
expre

— GetS
expre

— GetV

handle.

— GetN

server given a server handle.

rverOpt: This routine returns the generic option name and its value given ‘a serv

ne name of the option.

hbleRefElem: This routine returns the table reference-handle of a <table reference

hbleRefElemType: This routine returns the *type” of a <table reference> given the

hbleRefTableName: This routine returns the table name given a table reference ha

umSelectElems: This routine returns the number of <value expression>s in the <s
f a <query specification> given.a request handle.

blectElem: This routine returns the value expression handle of a <value expression
elect list> of a <query- specification> given a request handle and the position of the
5sion> in the <seleet \list>.

blectElemType: )This routine returns the “type” of a <value expression> given the
5sion handle.\The only possible return value is COLUMN_NAME.

alExprColName: This routine returns the name of the column, given a value expre

1 a

brverOptByName: This routine returns the generic option value_given a server hahdle

from

> in
ce> in

table

ndle.

elect

> in
cvalue

alue

ssion

[JmReplyTableRefs: This routine returns the number of table references from the

prigi-

nal request that the foreign-data wrapper is capable of accessing, given a reply handle.

GetReplyTableRef: This routine returns the number of the table reference in the original re-

quest that the foreign-data wrapper is capable of accessing, given a reply handle and a number
that ranges from 1 (one) to the value returned by the Get NunRepl yTabl eRef s( ) routine.

GetNumReplySelectElems: This routine returns the number of select list elements from the

original request that the foreign-data wrapper is capable of accessing, given a reply handle.

© ISO/IEC

2001 — All rights reserved Concepts 41


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
4.18 Foreign-data wrapper interface

42

GetReplySelectElem: This routine returns the number of the select list element in the orig-
inal request that the foreign-data wrapper is capable of accessing, given a reply handle and
a number that ranges from 1 (one) to the value returned by the Get NunRepl ySel ect El ens( )
routine.

GetAuthorizationld: This routine returns the authorization identifier associated with a user
mapping, given a user handle.

ble

nce handle, column name and the position of the option in the options list.

GetTableColOptByName: This routine returns the generic option value, given a'table refer-
ence handle, a column name and the name of the option.

GetTableOpt: This routine returns the generic option name and its value{given a table fefer-
ence handle and the position of the option in the options list.

GetTableOptByName: This routine returns the generic option valug,/given a table refenence
handle and the name of the option.

GetTableServerName: This routine returns the name of the foreign server associated with a
foreigh table, given a table reference handle.

GetNjumTableColOpts: This routine returns the number of generic options associated wlith a
column of a foreign table, given a table reference handle and a column name.

GetNjumTableOpts: This routine returns the @umber of generic options associated with|a
foreigh table, given a table reference handle.

GetNumUserOpts: This routine returnséthe number of generic options associated with g user
mappjng, given a user handle.

GetNumWrapperOpts: This rodtine returns the number of generic options associated wjith a
foreign-data wrapper, given a-wrapper handle.

GetUserOpt: This routine.returns the generic option name and its value, given a user handle
and the position of the(option in the options list.

GetUserOptByName: This routine returns the generic option value, given a user handl¢ and
the name of thelaption.

GetWrapperkibraryName: This routine returns the name of the library associated with a
foreigh-data wrapper, given a wrapper handle.

GetWrapperName: This routine returns the name of a foreign-data wrapper, given a wrapper
handle.

GetWrapperOpt: This routine returns the generic option hame and its value, given a wrapper
handle and the position of the option in the options list.

GetWrapperOptByName: This routine returns the generic option value, given a wrapper
handle and the name of the option.

GetDescriptor: This routine, given a descriptor handle and the identification of a descriptor
area field, retrieves the value of the specified field from a descriptor area.
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SetDescriptor: This routine, given a descriptor handle, the identification of a descriptor area
field, and a new value to be assigned to that field, sets the value of the specified field of a
descriptor area.

GetSPDHandle: This routine returns the SPDHandle given an ExecutionHandle.

GetSRDHandle: This routine returns the SRDHandle given an ExecutionHandle.

GetTRDHAanNndle: This routine returns the TRDHandle gi\/pn an TableReferenceHandle

GetWPDHandle: This routine returns the WPDHandle given an ExecutionHandle.

GetWRDHandle: This routine returns the WRDHandle given an ExecutionHandle.

GetSPLString: This routine returns a character string representation of the query that
assoclated with the request handle.

S

AllocDescriptor: This routine is used by the foreign-data wrapper to request that the SQL-
server allocate a foreign-data wrapper descriptor area for\dse in exchanging information about
valuep required to execute a statement or values expected to be returned from an executidn of a
staterment.

AllocWrapperEnv: This routine is used by the>SQL-server to allow the foreign-data wrap-
per tq perform any initialization steps and allecate and initialize any necessary global data
strucfures. It has a single input parameter;ya WrapperHandle, that describes the informgtion
about] the foreign-data wrapper maintained by the SQL-server, and a single output parameter,
a WrapperEnv handle, which is a handle to the foreign-data wrapper’s newly initialized global
data $tructures.

ConnectServer: This routine is used by the SQL-server to request access to a foreign server,
and alllows the foreign-data .wrapper associated with that foreign server to establish a cornec-
tion (|f necessary) and set\up any required state information. ConnectServer has three input
parameters: a previously allocated WrapperEnv handle, a server handle that describes the
foreigh server for which the SQL-server is requesting a connection, and a UserHandle thgt de-
eter,

information about the capabilities and other aspects of the foreign-data wrapper, the
forEig EervVeEr—S6me 3‘9‘ atoe—a R :‘:‘ erver—o o€t :‘:‘ SaaviERImER; 6te—1o6
table at the foreign server. This routine is invoked by the SQL-server, and executed by the
foreign-data wrapper, whenever the SQL-server requires information about options supported
by the foreign-data wrapper and the foreign server. It is thus invoked under implementation-
dependent circumstances.

InitRequest: This routine is used by the SQL-server to cause an SQL-statement to be pre-
pared. The routine has two input parameters: a previously allocated FSConnection handle, and
a request handle that describes the data retrieval request. The routine has two output parame-
ters: a reply handle that describes how much of the request the foreign-data wrapper is willing
to handle, and an execution handle to the state information the foreign-data wrapper needs to
process the request and the data rows that will be returned.
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4.18.3.3

Access routines

— Open: This routine is used by the SQL-server to allow the foreign-data wrapper to allocate
any resources necessary to perform the operations represented by the ExecutionHandle (and
described by a ReplyHandle previously returned by the I ni t Request ( ) routine). The routine has
one input parameter: a previously allocated ExecutionHandle.

— lterafe: This routine 1s used by the SQL-server to iteratively retrieve data from a foreigr
wrapper. The routine has one input parameter, a previously allocated ExecutionHandle.
resulq of this call, the foreign-data wrapper will associate the row with the ExecutionHan
The §QL-server may invoke this routine until all data is returned.

— ReOpen: This routine may be used by the SQL-server to allow a foreign-data wrapper to
re-initialize any resources necessary to re-execute the operations represented by the Exec
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e (and described by a ReplyHandle previously given in the | ni t Request () routine).
e allows a SQL-server to re-execute the operations associated with an ExecutionHa
ble times, for example, if the work to be done by the foreignsdata wrapper represent
node of a join being processed by the SQL-server. The routine has one input paramg
usly allocated ExecutionHandle.

: This routine is used by the SQL-server to allow-a‘foreign-data wrapper to free ar

he SQL-server invokes this routine after it is;done processing a statement that init
mmunication with the foreign-data wrapperi.*The routine has one input parameter:
usly allocated ExecutionHandle.

fatistics: This routine is used by theiSQL-server to request statistics, if any, relate
DL -statement previously sent to theforeign-data wrapper. Such statistics are entirg

reign-data wrapper, whenever the SQL-server requires statistics that may be provig
e foreign-data wrapper and‘the foreign server. It is thus invoked under implementatf
dent circumstances.

bmitRequest: This:routine is used by the SQL-server to transmit a statement in t
b language of the'\foreign server to the foreign server in pass-through mode. The for
[ analyzes the transmitted statement and returns information about that statement
DL -server,~This information includes: Whether the statement requires one or more
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5 in orderyto be executed; and whether the statement returns one or more result val
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execution. This information is associated with the descriptors attached to the execugion
that)is the output parameter of this routine. This routine has three input parametgers:

a preyiously allocated FSConnection handle, a string containing the statement, and an infeger

indicating the string length.

4.18.3.4

Termination routines

— FreeReplyHandle: This routine is used by the SQL-server to allow the foreign-data wrapper
to free the resources associated with a ReplyHandle after the SQL-server has determined that it
no longer needs the information encapsulated by the ReplyHandle. This routine has one input
parameter, a previously allocated ReplyHandle.
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— FreeExecutionHandle: This routine is used by the SQL-server to allow the foreign-data
wrapper to free the resources associated with an ExecutionHandle after the SQL-server has
determined that it no longer needs the information encapsulated by the ExecutionHandle. This
routine has one input parameter, a previously allocated ExecutionHandle.

— FreeFSConnection: This routine is used by the SQL-server to terminate a connection to a
foreign server. It allows the foreign-data wrapper to disconnect from the foreign server and to
free any resources associated with the connection, such as the FSConnection handle. It has one

input
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serve
resou

4.18.3.5

Dependin|
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VrapperEnv: This routine is used by the SQL-server to terminate communication
ign-data wrapper. It allows the foreign-data wrapper to free any global resourees it

Descriptor: This routine is used by the foreign-data wrapper to request that the S
[ deallocate a foreign-data wrapper descriptor area and to free £he“memory and oth
rces used by that descriptor.

Decomposition and pass-through modes

0 on whether the pass-through flag in the current\SQL-session context is set to Trug

br is in decomposition mode, the SQL-server.analyzes the SQL-client request and in
equest () routine to communicate that request to the foreign-data wrapper. When t
br is in pass-through mode, the SQL-server does not analyze the SQL-client request
ne Transmi t Request () routine to communicate that request to the foreign-data wrap

Sequence of actions during the execution of requests involving fore
tables and foreign seryers

nposition mode, Table 3, “Sequence of actions during foreign server request executio
sequence of actions\as described by the General Rules of Subclause 7.1, “<table re

>.

fhrough mode, Table 3, “Sequence of actions during foreign server request execution
sequence) of actions that is likely to occur when an SQL-client requests the prepars
tion-of statements using dynamic SQL.

vith
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allocated WrapperEnv handle.
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Table 3—Sequence of actions during foreign server request executions

8

46 Management of External Data (SQL/MED)

Creates a ServerHandle and associates
information about the foreign server with

that handle.

Creates a UserHandle and associates
information about the current user with

that handle.

Step SQL-server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
1 Receives a query Receives from
from SQL-client the SQL-client a
that involves data statement to be
from a foreign executed in pass-
table in a <table through mode that
reference>. Deter- involves one foreign
mines relationship server. Determines
of foreign table relationship of the
— foreign server foreign server to
— foreign-data the foreign-data
wrapper. wrapper.
2 Creates a WrapperHandle and associates
information about the foreign-data wrapper
with that handle.
3 Invokes the AllocWrapperEnv (Wrapper- =
Handle, WrapperEnvHandle) routine to
initialize the foreign data wrapper.

4 < Invokes the Get... (WrapperHan-
dle, ...) routines in the SQL-server|to
retrieve information about the foreign-
data wrapper that the SQL-server lhas
stored in its Information Schema.

NOTE 9 — This information is provided ig.the <foreign-data wrapper definition>.

5 Executes the Get... (WrapperHandle, ...) =

routines as requested from the foreign-data
wrapper.

6 Allocates global data structures asspci-
ated with the wrapper and associates
them with the WrapperEnvHan-
dle and performs any initialization
required.

7 Frees the WrapperHandle.

NOTE 10 — If the current SQL-session context already includes a {foreign-data wrapper name : Wrap-

perEnvHandle} pair that could be used, then steps 2 through 7 are optional.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

Step SQL-server Flow Foreign-data wrapper

Decomposition Pass-through Decomposition Pass-through
10 Invokes the ConnectServer (WrapperEn- =

vHandle, ServerHandle, UserHandle,

FSConnectionHandle) routine in the

foreign-data wrapper to establish a con-

nection to the foreign server that contains

some of the data required to process the

SQL-server client’s query.

11 <= Invokes the Get... (ServerHandle| ...)
routines in the SQlc=Server to retrigve
all information aboeut the foreign sefver
that the SQL-server has stored in ifs
Information, Schema.

NOTE 11 — This information is provided in the <foreign server definition>.

12 Executes the Get... (ServerHandle, ...) =
routines as requested from the foreign data
wrapper.
13 < Invokes the Get... (UserHandle,

...) routines in the SQL-Server to
retrieve all information about the user
that the SQL-server has stored in ifs
Information Schema.

NOTE 12 — This information is provided in the <user mapping definition>.

14 Executes the Get... (UserHandle, ...) =

routines as requested from-the foreign data
wrapper.

15 Allocates global data structures as-
sociated with the foreign server ant:li
associates them with a FSConnectlion-
Handle, establishes a connection t
the foreign server, and performs anly
initialization required.

16 Frees the ServerHandle.

17 Frees the UserHandle.

NOTE 13 — If the current SQL-session context already includes a {foreign server name : FSConnection-
Handle} pair that could be used, then steps 8 through 17 are optional.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

SQL-server Foreign-data wrapper

Step Flow

Decomposition Pass-through Decomposition Pass-through

18 Creates a Re-
questHandle and
associates with it
the information
about the part of
query that could
be handled by
the foreign-data
wrapper.

19 Creates as many
TableReference-
Handles as are
needed and asso-
ciates with each
of them the infor-
mation about a
particular <table
reference>.

20 Creates a Table
Reference De-
scriptor (TRD) for
the foreign table
in the <table refer-
ence>, set all the
fields with details
about each of the
columns and asso-
ciate its handle to
the corresponding
TableReference-
Handle.

21 Creates as many
ValueExpres:=
sionHandles as
are negded and
assaciates with
each of them the

formation-—abolt
O T T triorTTiooTT

a particular <value
expression> in the
<select list>.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

Step SQL-server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
22 Invokes the Ini- Invokes the Trans- =
tRequest (FSCon- mitRequest
nectionHandle, (FSConnec-
RequestHandle, tionHandle,
ReplyHandle, RequestString,
ExecutionHan- StringLength, Ex-
dle) routine in ecutionHandle)
the foreign-data routine to allow the
wrapper to find out foreign-data wrap-
how much of the per and the foreign
request the foreign server to analyze
server can actually the statement.
process.
23 <= Invokes-the Get... Executes the
(ReguestHandle, Transmit-
...)s.GetTRDHan- Request (
dle (TableRef- routine.
erenceHandle),
GetDescriptor
(TRD), Get...
(TableReference-
Handle, ...), and
Get... (ValueEx-
pressionHandle,
...) routines in
the SQL-server to
examine the SQL-
server’s request
and to determine
how much of the
request the foreign-
data wrapper can
handle.
NOTE 14 — The-foreign-data wrapper could invoke the GetSQLString (RequestHandle, StringF¢r-
mat, SQLString, BufferLength, StringLength) routine in the SQL-server to examine the SQL-seryer’s
request andto"deteremine how much of the request the foreign-data wrapper can handle, instead of the
Get... (F?pqnpcfHandlp ) Get (TahlpRpfprpnrpHandlp ) Get (\/alllprprpqqinnHanr‘llp ),

GetTRDHandle (TableReferenceHandle), and GetDescriptor (TRD) routines.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

SQL-server Foreign-data wrapper

Step Flow

Decomposition Pass-through Decomposition Pass-through

24 Executes the Get... =
(RequestHandle,
...), GetTRDHan-
dle (TableRef-
erenceHandle),
GetDescriptor
(TRD), Get...
(TableReference-
Handle, ...), and
Get... (ValueEx-
pressionHandle,
...) routines as
requested by

the foreign-data
wrapper.

NOTE 15 — If the foreign-data wrapper invoked the GetSQLSthing (RequestHandle, StringFormat,
SQLStrjng, BufferLength, StringLength) routine, then this routine is executed instead of the Get...
(RequestHandle, ..), Get... (TableReferenceHandle, ..),"Get... (ValueExpressionHandle, ...),
GetTRDHandle (TableReferenceHandle), and GetDescriptor (TRD) routines.

25 Creates a Re-
plyHandle and
associates with it
the information
about the part of
query that could
actually be handled
by the foreign-data
wrapper.

26 <~ Creates an ExecutionHandle and
associates with it the information apout
the actual execution plan.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

SQL-server

Foreign-data wrapper

Step Flow
Decomposition Pass-through Decomposition Pass-through
27 <<= Invokes the Alloc- Invokes the
Descriptor () AllocDescrip-
routine to create tor () routine
a descriptor (SRD) to create,two
and associates it descriptors
with the Execution- (WRD.and
Handle. Initializes SRD)to de-
the descriptor with scribe the
default values columns of ghe
wherever applica; result table
ble. and associa:Les
both of the
with the Exe-
cutionHandle.
Initializes RQoth
the descriplors
with defaul
values whef-
ever applicable.
Sets the fie|ds
in the WRO
to correspoTtd
to the resu
columns as$o-
ciated with|the
Execution
Handle.
28 Executes the AllocDescriptor () routine =

© ISO/IEC 2001 — All rights reserved
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Table 3—Sequence of actions during foreign server request executions (Cont.)

Step

SQL-server

Decomposition

Pass-through

Flow

Foreign-data wrapper

Decomposition

Pass-through

29

30

31

32

33

52 Management of External Data (SQL/MED)

Invokes the
AllocDescrip-
tor () routine

Frees the Re-
questHandle.

Frees_gach of the
TableReference-
Handles.

Executes the Alloc-
Descriptor () rou-
tine as requested
by the foreign-data
wrapper.

to create, two
descriptors,
WPB\and §PD,
to-describe
<dynamic
parameter
specificatiof>s.
Associates i?th
of them wi
the Execu-
tionHandlg.
Initializes Qoth
the descriplors
with defaul
values wher-
ever applicable.
Sets the fie|ds
in the WPQ to
correspond [to
the dynamig
parameters
associated \With
the Executlion-
Handle.

Frees each of the
ValueExpression-
Handles.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

Step

SQL-server

Decomposition

Pass-through

Flow

Foreign-data wrapper

Decomposition

Pass-through

34

35

36

37

38

39

© ISO/IEC 2001 — All rights reserved

Invokes the

Get...(ReplyHandle,

...) routines in the

foreign-data wrap-
per to incorporate
the work that a
wrapper can do into
the execution plan
for the SQL-server
client’s query.

Invokes the
FreeReplyHandle
(ReplyHandle)
routine in the
foreign-data wrap-
per to indicate that
the ReplyHan-
dle is no longer
required.

Invokes the Get-

SRDHandle (Ex-
ecutionHandle)

routine to get the
SRD.

Invokes the
GetWRDHandle
(ExecutionHan-
dle) and GetSRD-
Handle (Exe-
cutionHandle)
routines to get the
WRD and the SRD,
respectively.

Executes the
Get...(ReplyHandle,
...) routines.as re-
quested-by the
SQlé-server.

Frees resources
associated with
ReplyHandle.

EACbUtCD thC GUt'
SRDHandle (Ex-
ecutionHandle)
routine as re-
quested by the
SQL-server.

Execttes—tHe
GetWRDHan-
dle (Execu-
tionHandle)
and GetSRD-
Handle (Exe-
cutionHandle)
routines as re-
quested by the
SQL-server.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

54 Management of External Data (SQL/MED)

Step SQL-server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
40 Invokes the Get-
Descriptor (WRD)
routine multiple
times to get all
the information
associated with
WRD.
41 Invokes the SetDescriptor (SRD) routine
multiple times to populate appropriate
fields in SRD.
NOTE 16 — In pass-through mode, SetDescriptor (SRD) will only be inyoKed if results are returned by
the foreign-data server.
42 Invokes the GetW- =
PDHandle (Ex-
ecutionHandle)
and GetSPDHan-
dle (Execution-
Handle) routines
to get the WPD
and the SPD,
respectively.
43 = Executes
the GetWw-
PDHandle
(Execution-
Handle) and
GetSPDH4nN-
dle (Execd-
tionHandlg)
routines as|re-
quested by [the
SQL-server
44 Invokes GetDe-
scriptor (WPD)
multiple times to
obtain the informa-
tion associated with
WPD.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

Step SQL-server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
45 If there are any dy-
namic parameters
present, invokes
SetDescriptor
(SPD) multiple
times to populate
appropriate fields
in SPD.
46 Invokes the Open (ExecutionHandle) =
routine in the foreign-data wrapper to
initiate the execution of the request in the
foreign-data wrapper .

47 <<= Executes.the Open (Execution-
Handle) routine as requested by the
SQk:=server.

48 Invokes the Iterate (ExecutionHandle) =

routine in the foreign-data wrapper to
retrieve the row.

NOTE 17 — In pass-through mode, the Iterate ()routine is only invoked if the foreign-data wrappdr

returns @ set of rows.

49 <= Performs the work needed to retrieye
the next row from the foreign servgr
and associates it with the Executign-
Handle.

50 Repeats steps 48 through'49 until all data &

is retrieved.

NOTE 18 — In pass-through mode, steps 48 through 49 are repeated only if the foreign-data wrappdr

returns @ set of rows,

51 Optional: If the =

work.performed by
the wrapper needs

to bé repeated, the

© ISO/IEC 2001 — All rights reserved

SQL-server may
choose to invoke
ReOpen (Exe-
cutionHandle)
routine in the
foreign-data wrap-
per to allow the
wrapper to prepare
to re-execute the

query.

Concepts 55


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
4.18 Foreign-data wrapper interface

Table 3—Sequence of actions during foreign server request executions (Cont.)

Step

SQL-server

Decomposition

Pass-through

Flow

Foreign-data wrapper

Decomposition Pass-through

52

53

54

55

56

56 Management of External Data (SQL/MED)

NOTE 19 — The invocation of the ReOpen () routine is applicable only in decomposition mode.

Completes the
work necessary to
answer the SQL-
client’s query. As
a result, invokes
Close (Execution-
Handle) routine
in the foreign-data
wrapper.

Completes the
work necessaky to
answer the)SQL-
client'sstatement
in_pass-through
mode. Possibly
invokes the Close
(ExecutionHan-
dle) routine in
the foreign-data
wrapper.

Xecll

Optional: Exe-
cutes the ReOpen
(ExecutionHan-
dle) routine as
requested by the
SQL-server to per-
forms the steps
necessary to reuse
the resources’ allo-
cated in the\Open
() call in_order to
re-exectte. In the
worst case, it may
need to redo every-
thing done in the
Open () call. In
the average case,
it may only need
to reset counters,
cursors, etc.

Executes the Close (Execution-
Handle) routine as requested by the
SQL-server.

tionHandle) routine in the foreign-data

wrapper.

Frees resources associated with Execu-
tionHandle.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

Step SQL-server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
57 <= Invokes the Free- Invokes the
Descriptor () FreeDescrip-
routine with the tor () routine
SRDHandle as the four times \vith
input argument. the SRDH4n-
dle,~SPDHpanN-
dle, WRD-
Handle, arld
WPDHandlle,
respectivel
as the inpu
arguments.
58 Executes the FreeDescriptor () routine as
requested by the foreign-data wrapper.
59 Invokes the FreeFSConnection (FSCon- =
nectionHandle) routine in the foreign-
data wrapper.
60 Frees resources associated with FS}
ConnectionHandle.
NOTE 20 — Steps 59 and 60 are optional, if the SQL-server wants to reuse the FSConnectionHandlel
61 Invokes FreeWrapperEnv (WrapperEn- =
vHandle) routine in the foreign-data
wrapper.
62 Frees resources associated with Wrpp-
perEnvHandle.
NOTE 21 — Steps 61 and 62 are optional, if the SQL-server wants to reuse the WrapperEnvHandle.

4.18.4 [Returin)codes

The execytion-of a foreign-data wrapper interface routine causes one or more conditions to be raised.
The status of the execution is indicated by a code that is returned either as the result of invoking a
foreign-data wrapper interface function or as the value of the ReturnCode argument resulting from
invoking a foreign-data wrapper interface procedure. The values and meanings of the return codes
are as follows. If more than one return code is possible, then the one appearing later in the list is
the one returned.

NOTE 22 — Foreign-data wrapper functions and foreign-data wrapper procedures are defined in Sub-
clause 23.1, “<foreign-data wrapper interface routine>".

— A value of 0 (zero) indicates Success. The foreign-data wrapper interface routine executed
successfully.

— A value of 100 indicates No data found. The foreign-data wrapper interface routine executed
successfully but a completion condition was raised: no data.
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— A value of —1 indicates Error. The foreign-data wrapper interface routine did not execute
successfully. An exception condition other than FDW-specific condition — invalid handle was
raised.

— A value of —2 indicates Invalid handle. The foreign-data wrapper interface routine did not
execute successfully because an exception condition was raised: FDW-specific condition —

invali

d handle.

Fall

If the for
output ar
9075.

In additig
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area asso

The resou
routines 1
identified
Al ocWa
provided
returned.

4.18.5

Each diag
routine th
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condition
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— invalidg
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guments are implementation-dependent unless explicitly defined by this part of }S©

n to providing the return code, for all foreign-data wrapper interface routines other
bsti cs( ), the implementation records information about completion conditions and
conditions raised other than FDW-specific condition — invalid handle™in the diagn
Ciated with the resource being utilized.

rce being utilized by a routine is the resource identified by itsdnput handle. In cas
hat have multiple input handles, the resource being utilized~is ‘deemed to be the or
by the handle that comes first in the parameter list, withCene exception: in the cas
bper Env( ) routine, diagnostics are returned on the output'parameter, WrapperEnvH

Foreign-data wrapper diagnostics-areas

nostics area consists of header fields that contain general information relating to t
at was executed and zero or more status records containing information about indi
b that occurred during the execution-of the foreign-data wrapper interface routine.
that causes a status record to_he,generated is referred to as a status condition.

ginning of the execution of -any foreign-data wrapper interface routine other than
bst i cs( ), the diagnostiesiarea for the resource being utilized is emptied. If the exe
Ch a routine does not result in the exception condition being raised: FDW-specific cor]
handle, then:

br information is generated in the diagnostics area.
routine’s return code indicates Success, then no status records are generated.

routine’s return code indicates Success with information or Error, then one or 1
records are generated.

pn allocated FDW-environment is successfully created;-otherwise, no diagnostics ar¢

IEC
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hbout
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e
idual
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CU-
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nore

— If the Toutines return code indicates NO data found, then no status record is generated corre-
sponding to SQLSTATE value ‘02000’ but there may be status records generated corresponding

to SQ

LSTATE value '02nnn’, where 'nnn’ is an implementation-defined subclass value.

Status records in the diagnostics area are placed in an order that is implementation-dependent
except that:

— For the purpose of choosing the first status record, status records corresponding to transaction
rollback have precedence over status records corresponding to other exceptions, which in turn
have precedence over status records corresponding to the completion condition no data, which in
turn have precedence over status records corresponding to the completion condition warning.

58 Management of External Data (SQL/MED) © ISO/IEC 2001 — All rights r

eserved


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)

4.18 Foreign-data wrapper interface

— Apart from any status records corresponding to an implementation-specified no data, any status
record corresponding to an implementation-specified condition that duplicates, in whole or in
part, a condition defined in this part of ISO/IEC 9075 shall not be the first status record.

The Get Di agnosti cs( ) routine retrieves information from a diagnostics area. The SQL-server or
foreign-data wrapper identifies which diagnostics area is to be accessed by providing the handle of
the relevant resource as an input argument. The Get Di agnosti cs( ) routine returns a result code
but does not modify the identified diagnostics area.

A foreign

data wrapper diagnostics area consists of the fields specified in Table 4, “Fields usefl in
foreign-data wrapper diagnostics areas”.

Table 4—Fields used in foreign-data wrapper diagnostics areas

Impleme
field

ntation-defined header

Field Data type

Header fields
MORE INTEGER
NUMBHR INTEGER
RETURINCODE SMALLINT

Implementation-defined

Fields in status records

NATIVH

Impleme
field

CLASS_PRIGIN
MESSAGE_LENGTH
MESSAGE_OCTET_LENGTH
MESSAGE_TEXT

CODE

SQLSTATE
SUBCLASS_ORIGIN

ntation-defined status

CHARACTER VARYING (L1)
INTEGER

INTEGER

CHARACTER VARYING (L1)
INTEGER

CHARACTER (5)
CHARACTER VARYING (L1)

Implementation-defined

Where L[ is an implemeéntation-defined integer not less than 254.

All diagngstics area fields in other parts of ISO/IEC 9075 that are not included in this table afe not
applicabl¢ €olforeign-data wrapper interface routines.

4.18.6

Null pointers

If the standard programming language of the caller of a routine supports pointers, then the caller
may provide a zero-valued pointer, referred to as a null pointer, in the following circumstances:

— In lieu of an output argument that is to receive the length of a returned character string. This
indicates that the caller wishes to prohibit the return of this information.

— In lieu of other output arguments where specifically allowed by this part of ISO/IEC 9075. This
indicates that the caller wishes to prohibit the return of this information.

© ISO/IEC

2001 — All rights reserved

Concepts 59


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC
4.18 For

9075-9:2001 (E)
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— In lieu of input arguments where specifically allowed by this part of ISO/IEC 9075. The seman-
tics of such a specification depend on the context.

If the caller provides a null pointer in any other circumstances, then an exception condition is
raised: FDW-specific condition — invalid use of null pointer.

4.18.7

A foreign

Foreign-data wrapper descriptor areas

for the eXecution of an SQL-statement in decomposition mode or the execution of a statemen

pass-thro
execution

Each fordign-data wrapper descriptor area comprises header fields and zero or¢more foreign-d

wrapper

tem descriptor areas. The header and item descriptor area fields are’/specified in Ta

“Fields in foreign-data wrapper descriptor areas”. The header fields include_a COUNT field t

indicates

the number of item descriptor areas.

Some host languages are able to access host variables whose addresses are stored in an iten

descripto

field named DATA_POINTER in a foreign-data wrapper deéscriptor area. Such lang

are called pointer-supporting languages and include Ada, C, Pascal, and PL/I. Languages tha
cannot agcess variables whoses addresses are stored in the BATA_POINTER field of a foreign

wrapper
Fortran,

descripto
the SRD
except a

The Get Dgscri ptor () routine enables information tg be retrieved from any foreign-data wra;Eper

lescriptor are called non-pointer-supporting languages. Such languages include COE
and MUMPS.

data wrapper descriptor area provides an interface for a description of values requiLed

in

Ligh mode by a foreign-data wrapper and for a description of values resulting. from sdich an

ata
ble 5,
hat

uages
t
-data
oL,

area. The SetDescriptor() routine enables information to be set by the SQL-serv
hnd SPD, and by the foreign-data wrapper in any foreign-data wrapper descriptor a
TRD.

The following foreign-data wrapper descriptor areas are either implicitly or explicitly allocate
deallocated:

— Table|Reference Descriptor (TRD): This descriptor is allocated automatically by an SQL-s¢
to deqcribe a foreign table.referenced in an SQL-statement, and is associated with a Tablg
erencgHandle created byran SQL-server. The foreign-data wrapper can obtain the handle
a TRID by invoking ther @t TRDHandl e( ) routine. It can then retrieve the information in {

assoc

ated TRD descriptor by invoking the Get Descri ptor () routine.

— Wrapper Row/Degscriptor (WRD): This descriptor is allocated by the SQL-server if a foreig

wrap
by th

rin
ea

I and

brver
Ref-
of
he

N-data
Lited

The foreigh-data wrapper uses the Set Descri ptor () routine to set information in the SR
SQL-server can obtain the handle to a WRD by invoking the Get WRDHandl e( ) routine. It can

then

}er requests its allocation. It is used to describe the result of a statement to be exec

t foreign-data wrapper in pass-through mode, and is associated with an Executiom—Endle.

. The

retrieve the information in that WRD by invoking the Get Descri pt or () routine.

— Server Row Descriptor (SRD): This descriptor is allocated by the SQL-server if a foreign-data
wrapper requests its allocation. It is used by the SQL-server to specify the type and location of
data to be provided by the foreign-data wrapper. SRD is also associated with an ExecutionHan-
dle. The SQL-server can obtain the handle to a SRD by invoking the Get SRDHandl e( ) routine.
It can then set the information in that SRD by invoking the Set Descri pt or (') routine.
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— Wrapper Parameter Descriptor (WPD): This descriptor is allocated by the SQL-server if a
foreign-data wrapper requests its allocation. It is used to describe the input values required
for the execution of a statement by that foreign-data wrapper in pass-through mode, and is
associated with an ExecutionHandle. The foreign-data wrapper uses the Set Descri ptor ()
routine to set information in the WPD. The SQL-server can obtain the handle to a WPD by
invoking the Get WpDHandl e( ) routine. It can then retrieve the information in that WPD by
invoking the Get Descri ptor () routine.

Set Dejscri pt or () routine.

Table 5—Fields in foreign-data wrapper descriptor areas

It is used by the SQL-server to specify the 't
cation of input values to be provided by the SQL-server. The SPD is also asseciated
with an ExecutionHandle. The SQL-server can obtain the handle to an SPD by~invoking
the Ggt SPDHandl e( ) routine. It can then set the information in that SPD bydnvoking th

ype

1]

DYNAMIC_FUNCTION
DYNAMIC_FUNCTION_CODE
KEY_TYPE
TOP_LEHVEL_COUNT

Implemdgntation-defined foreign-data
wrapper|descriptor header field

Field Data Type
Header fields
COUNT SMALLINT

CHARACTER VARYING(LY)
INTEGER

SMALLINT

SMALEINT

Implementation-defined

Fields

in item descriptor areas

CARDINALITY
CHARACTER_SET_CATALOG
CHARACTER_SET_NAME
CHARACTER_SET_SCHEMA
COLLATION_CATALOG
COLLATION_NAME
COLLATIONSSCHEMA

INTEGER
CHARACTER VARYING(LY
CHARACTER VARYING(L?)
CHARACTER VARYING(LY)
CHARACTER VARYING(L?)
CHARACTER VARYING(LY)
CHARACTER VARYING(L?)

CURRENF—TRANSFORM-GROUP
DATA

DATA_POINTER
DATETIME_INTERVAL_CODE
DATETIME_INTERVAL_PRECISION
DEGREE

ANY

host variable address
SMALLINT
SMALLINT
INTEGER

Iwhere L is an implementation-defined integer not less than 128, and L1 is the implementation-defined maximum
length for the <general value specification> CURRENT_TRANSFORM_GROUP_FOR_TYPE.
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Table 5—Fields in foreign-data wrapper descriptor areas (Cont.)

USER_[

EEWNED_TYPE_NAME

Field Data Type
Fields in item descriptor areas

INDICATOR INTEGER

KEY_MEMBER SMALLINT

LENGTI HNTEGER

LEVEL INTEGER

NAME CHARACTER VARYING(LY)
NULLABLE SMALLINT
OCTET_LENGTH INTEGER
PARAMETER_MODE SMALLINT
PARAMETER_ORDINAL_POSITION SMALLINT
PARAMETER_SPECIFIC_CATALOG CHARACTER VARYING(LY)
PARAMETER_SPECIFIC_NAME CHARACTER VARYING(L?Y)
PARAMETER_SPECIFIC_SCHEMA CHARACTER VARYING(Ll)
PRECISJON SMALLINT
RETURINED_CARDINALITY INTEGER
RETURINED_OCTET_LENGTH INTEGER

SCALE SMARLINT
SCOPE_|CATALOG CHARACTER VARYING(L?Y)
SCOPE_INAME CHARACTER VARYING(L?Y)
SCOPE_|SCHEMA CHARACTER VARYING(Ll)
SPECIFJC_TYPE_CATALOG CHARACTER VARYING(L?Y)
SPECIF|C_TYPE_NAME CHARACTER VARYING(LY)
SPECIFJC_TYPE_SCHEMA CHARACTER VARYING(L?Y)
TYPE SMALLINT

UNNAMED SMALLINT
USER_DQEEINED_TYPE_CATALOG CHARACTER VARYING(L?Y)

CHARACTER VARYING(LY)

wrapper

USER_DEFINED_TYPE_SCHEMA

Implementation-defined foreign-data

descriptor item field

CHARACTER VARYING(LY)

Implementation-defined

lwhere L is an implementation-defined integer not less than 128, and L1 is the implementation-defined maximum
length for the <general value specification> CURRENT_TRANSFORM_GROUP_FOR_TYPE.
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4.19 Introduction to SQL/CLI

[ Insert this paragraph | The Bui | dDat aLi nk( ) routine can be used to build a datalink value. The
CGet Dat aLi nkAttr () routine can be used to extract the attributes of a datalink value.
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5.1 <token>and <separator>

ISO/IEC 9075-9:2001 (E)

Function

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

Format

<non-resgrved word> ::=
Il Al alternatives fromlSQO | EC9075-2
| !

| |AUTHI D
| |BLOCKED

| |coNTROL

| |DB | DLURLCOMPLETE | DLURLPATH | DLURIPATHONLY |

| |DLURLSERVER | DLVALUE

| [FILE | Fs

| |1 NTEGRI TY

| |LI BRARY | LINK

| [MaPPI NG

| |PASSTHROUGH | PASSWORD | PERM SSI ON
| |RECOVERY | RESTORE

| |SELECTIVE.] SERVER

| JUNLI'NK

| VERSI ON

Al alternatives fromlSQO | EC9075-5

DLURLSCHEME

| V\RAPPER
| YES

<reserved word> ::=
I Al alternatives fromlSQ | EC9075-2
| 'l Al alternatives froml SO |EC9075-5

| DATALI NK

| 1| MPORT

© ISO/IEC 2001 — All rights reserved
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Syntax Rules

No additional Syntax Rules.

Access Rules

NO acrli-l'innﬂl Accacce Dulac
oo ot/ Cte oo TrToTToT

Genergl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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5.2 Names and identifiers

Function
Specify names.
Format

<foreign|server name> ::=
[ [<catal og name> <period> ] <unqualified foreign server nane>

<foreigntdata w apper name> ::=
[ [<catal og name> <period> ] <unqualified foreign-data w apper nanes

<unqual ified foreign server nanme> ::= <qualified identifier>
<unqual i i ed foreign-data wapper name> ::= <qualified identifigr>
<option pame> ::= <identifier body>

Syntax|Rules

1) | Insert|this SR | If a <foreign server name> does not contain a <catalog name>, then the <catalog
namep that is specified or implicit for the SQL-client module is implicit.

2) [ Insert|this SR | If a <foreign-data wrapper name>"does not contain a <catalog name>, then [the
<catajog name> that is specified or implicitifor the SQL-client module is implicit.

3) | Insert|this SR | In an <option name>, the humber of <identifier part>s shall be less than 12§.

4) | Insert|this SR | The case-normal form-of the <identifier body> of an <option name> is used for
purpgses such as and including determination of option name equivalence, representation|in the
Defin|tion and Information Schemas, and representation in the diagnostics areas.

5) [Insert|this SR | Two <option-hame>s are equivalent if the case-normal forms of their <ident|fier
body=>s, considered as the repetition of a <character string literal> that specifies a <character
set specification>.0f\SQL_IDENTIFIER and a collation IDC that is sensitive to case, compare
equallaccordingitoe-the comparison rules in Subclause 8.2, "<comparison predicate>", in ISPD/IEC
9075-p.

Access [Rules

No additional Access Rules.
General Rules

1) | Insert this GR | A <foreign server name> identifies a foreign server.
2) | Insert this GR | A <foreign-data wrapper name> identifies a foreign-data wrapper.
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Conformance Rules

No additional Conformance Rules.
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6.1 <datatype>
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Function

Specify a
Format

<predefi

<datalin
DA

<datalin

I
<datalin
<i
<integri
I
<read pe
I
<wite p
I

<recover

data type.

hed type> ::=

Il Al alternatives fromlSQO | EC9075-2
I Al alternatives fromlSQ | EC9075-5
<datal i nk type>

type> ::=
TALI NK [ <datalink control definition> ]

control definition> ::=
NO LI NK CONTROL
FILE LI NK CONTROL <datalink file control

file control option> ::=
<recovery option> [ <unlink option> ]

y option> ::=
I NTEGRI TY ALL
I NTEGRI TY SELECTI VE

m ssion> ::=
READ PERM SSI ON ES
READ PERM SSI ON™DB

Brm ssi on> _ W=
VRl TE PERM'SSI ON FS
VRI TE PERM SSI ON BLOCKED

optijon> :: =
RECOVERY NO

LRECOVERY—YES

opti on>

ntegrity option> <read pernission> <wite perm ssion>

<unlink option> ::=

© ISO/IEC
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Syntax Rules

1) DATALINK specifies the datalink type.

2) If <datalink control definition> is specified, then <data type> shall specify
DATALINK.

3) If <data type> specifies DATALINK and <datalink control definition> is not speci-

fi d than-NO LINK CONTROL ic 1mnhlcit
ed, ek = HAPHGH

4) | Insert|this SR | If FILE LINK CONTROL is specified, then:

a) If[INTEGRITY SELECTIVE is specified, then READ PERMISSION FS, WRITE PERMIS-
SION FS, and RECOVERY NO shall be specified.

b)

flREAD PERMISSION DB is specified, then WRITE PERMISSION BLOCKED shall[be
specified.

c) IffWRITE PERMISSION BLOCKED is specified, then INTEGRITY ALL and <unlink [op-
tipn> shall be specified.

d) IflWRITE PERMISSION FS is specified, then READ PERMISSION FS and RECOVERY NO
shall be specified and <unlink option> shall not be speCified.

e)

f) IffUNLINK DELETE is specified, then READ, PERMISSION DB shall be specified.

NOTHE 23 — Valid combinations of <datalink filexcontrol option> resulting from this Syntax Rule fare
shown| in Table 2, “Valid datalink file control options”.

fIRECOVERY YES is specified, then WRITE PERMISSION BLOCKED shall be specified.

5) If <dgtalink control definition> is specified, then <data type> shall not be contained in an|<SQL
variabple declaration>.

Access |Rules

No additional Access Rules.

Genergl Rules

1) | Insert|this GR |ITfy<data type> is a <datalink type>, then a datalink type descriptor DTD i
created. The-link control options of DTD are:

a) Thedink control, according to whether NO LINK CONTROL or FILE LINK CONTROL is
specified.

b) If FILE LINK CONTROL is specified, then:

i) The integrity control option, according to whether INTEGRITY ALL or INTEGRITY
SELECTIVE is specified.

ii) The read permission option, according to whether READ PERMISSION FS or READ
PERMISSION DB is specified.

iii) The write permission option, according to whether WRITE PERMISSION FS or WRITE
PERMISSION BLOCKED is specified.
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iv) The recovery option, according to whether RECOVERY NO or RECOVERY YES is
specified.

v) The unlink option, according to whether ON UNLINK RESTORE or ON UNLINK
DELETE is specified.

c) If NO LINK CONTROL is specified, then:

i, The infpgrify control npfinn is NONF

ii) The read permission option is FS.
iiif) The write permission option is FS.
iv) The recovery option is NO.

v) The unlink option is NONE.

Conformance Rules

1) Withqut Feature M001, “Datalinks”, conforming SQL language shall not specify <datalink [type>.
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6.2 <column reference>

Function

Reference

a column.

Format

No addi ti

Syntax

No ag
Access

1) | Replaj

table,

— A

<Insert statement>.

— A
— A

— A
sq

— A

— A
in

then let C be the column/referenced by CR.

Case:

a) If

pt
S

onal Format itens.

Rules

ditional Syntax Rules.

Rules

te AR1) | If CR is a <column reference> whose qualifying table is a base table, a fore
or a viewed table and that is contained in any of:

<query expression> simply contained in a <cursor’specification>, a <view definition3

<sort specification list> contained in a <cursor specification>.
<table expression> immediately contained in a <select statement: single row>.

<search condition> immediately contained in a <trigger definition>, a <delete stater
arched> or an <update statement: searched>.

<select list> immediately centained in a <select statement: single row>.

<value expression> simply contained in a <row value expression> immediately cont
a <set clause>.

<column reference> is contained in an <SQL schema statement>, then the applical
ivileges of the <authorization identifier> that owns the containing schema shall inc
EILECT for C.

gn

or an

nent:

hined

le
ude

b) Otherwise, the current privileges shall include SELECT on C.
NOTE 24 — “applicable privileges” and “current privileges” are defined in Subclause 11.1, “<privileges>".

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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6.3 <set function specification>

Function
Specify a value derived by the application of a function to an argument.

Format

No addi tijonal Fornmat itens.

Syntax|Rules

1) [ Inseft after SR6.1 in the TC | If the <set function specification> specifies a <general set function>
whose <set quantifier> is DISTINCT, then DT shall not be DATALINKordered.

2) [ Insert|after SR8) | If the <set function specification> specifies a <set function type> that is MAX or
MIN, |then DT shall not be DATALINK-ordered.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules:
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6.4 <string value function>

Function

Specify a

function yielding a value of type character string or bit string.

Format

<string
I
I
I
I
I
I

<url com
DU

<url pat
Dl

<url pat
DU

<url sch
Dl

<url ser
Dij

Syntax
1) [Repld

diatel
<url ¢
expre
and c
respe

2) | Insert

al ue function> ::=

'l Al alternatives froml SO | EC9075-2
'l Al alternatives fromlSQO | EC9075-5
<url conpl ete expressi on>

<url path expression>

<url path only expression>

<url schene expression>

<url server expression>

Dl et e expression> ::=
URLCOWPLETE <l eft paren> <datal i nk val ue expressi on3 <right paren>

N expression> ::=
URLPATH <l eft paren> <datalink val ue expression>/<right paren>

h only expression> ::=
URLPATHONLY <l eft paren> <datal i nk val uexexpressi on> <ri ght paren>

bne expression> =
URLSCHEME <l eft paren> <datalink wvalue expression> <right paren>

er expression> ::=
URLSERVER <I| ef t paren> <dat al<i\nk val ue expression> <right paren>

Rules

te SR1) | The declared\type of <string value function> is the declared type of the imn
y contained <character value function>, <blob value function>, <bit value function>
omplete expression>, <url path expression>, <url path only expression>, or <url ser
ssion>.  If <string value function> is <character value function>, then the coercibilit
bllating sequence of <string value function> are the coercibility and collating sequer
ctively, «of the simply contained <character value function>.

this SR’| Let DLCS be the <character set name> of the datalink character set.

Ne-

ver

ce,

NOT

E 25 _ “datalink character set” is defined in Subclause 4 8 “Datalinks”

3) Let DVE be the <datalink value expression>.

4) The declared type of <url complete expression> is variable-length character string
with character set DLCS and an implementation-defined maximum length. The collating se-
quence and coercibility characteristics are determined as specified for monadic operators in
Table 1, "Collating coercibility rules for monadic operators”, in ISO/IEC 9075-2, where the File
Reference of DVE plays the role of the monadic operand.

NOTE 26 — The character set name, collating sequence, and coercibility characteristic of the File
Reference of a <datalink value expression> are defined in Subclause 6.5, “<datalink value function>".
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5) The declared type of <url path expression> is variable-length character string with
charactaer set DLCS and an implementation-defined maximum length. The collating sequence
and coercibility characteristics are determined as specified for monadic operators in Table 1,
"Collating coercibility rules for monadic operators”, in ISO/IEC 9075-2, where the File Reference

of DV

E plays the role of the monadic operand.

6) The declared type of <url path only expression> is variable-length character
string with character set DLCS and an implementation-defined maximum length. The collating

seque
Table
Refer

7) | Insert
with
quend
Table
Refer

8) [Tnser
with
gueng
Table
Refer

Access

No ad
Genersg

1) [Insert

funct
value

2) | Insert

Case:

a) If
to

b) O

on>. Let DV be the result.of DVE. If DV is the null value, then the result of the <st
function> is the null value.

this GR | If <url complete expression> is specified, then

DV is SQl<-mediated, then the result is the File Reference of DV combined with an
ken in ‘an‘implementation-dependent manner.

fhérwise, the result is the File Reference of DV.

Ce and Ccoercibility characteristics are determined as Specitied for monadic operatorp in
1, "Collating coercibility rules for monadic operators”, in ISO/IEC 9075-2, where-thg File
bnce of DVE plays the role of the monadic operand.
this SR | The declared type of <url scheme expression> is variable-length gharacter sfring
haracter set DLCS and an implementation-defined maximum length. “The collating|se-
e and coercibility characteristics are determined as specified for monadic operators jin
1, "Collating coercibility rules for monadic operators"”, in ISO/IEC9075-2, where thq File
bnce of DVE plays the role of the monadic operand.
this SR | The declared type of <url server expression> is variable-length character stifing
haracter set DLCS and an implementation-defined maximum length. The collating|se-
e and coercibility characteristics are determined as specified for monadic operators jin
1, "Collating coercibility rules for monadic operatorst, in ISO/IEC 9075-2, where thqg File
bnce of DVE plays the role of the monadic operang:

Rules

ditional Access Rules.

| Rules

this GR | Let DVE be the <datalink value expression> simply contained in <string vallue

ring

ACCESS

3) If <url path expression> is specified, then

Case:

a) If

the File Reference of DV contains an <http url> that contains an <hpath> HP, then

Case:

i)

i)

© ISO/IEC

If DV is SQL-mediated, then the result is HP combined with an access token in an

implementation-dependent manner.

Otherwise, the result is HP.
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b) If the File Reference of DV contains a <file url>, that contains the <fpath> FP, then
Case:

i) If DV is SQL-mediated, then the result is FP combined with an access token in an
implementation-dependent manner.

ii) Otherwise, the result is FP.

c) O[NETrwise, a zero-length character string.

4) | Insert|this GR | If <url path only expression> is specified, then the result is

Case:

a) Iflthe File Reference of DV contains an <http url> that contains an <hpath> HP, thenl HP,
excluding any access token.

b) Iffthe File Reference of DV contains a <file url>, then the <fpath> econtained in that {file
url>.

c) Otherwise, a zero-length character string.

5) [ Insert|this GR | If <url scheme expression> is specified, then<¢he result is

Case:

a) If[the File Reference of DV contains an <http ‘url>, then the <http> contained in that khttp
ugl>.

b) If|the File Reference of DV contains a-<file url>, then the <file> contained in that <filg¢ url>.

c) Otherwise, a zero-length character string.

6) | Insert|this GR | If <url server expression> is specified, then the result is

Case:

a) Iffthe File Reference’of DV contains an <http url>, then the <host> contained in that ghttp
url>.

b) If|ithe File"Reference of DV contains a <file url>, then the <host> contained in that <fi
url>.

e

c) Otherwise, a zero-length character string.

Conformance Rules

No additional Conformance Rules.
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6.5 <datalink value function>

Function
Specify a function yielding a datalink value.

Format

<dat al i nk val ue function> ::=
<dat al i nk val ue constructor>

<dat al i nk val ue constructor> ::=
DUVALUE <l eft paren> <data | ocation> <right paren>

<data | ogation> ::= <character val ue expressi on>

Syntax|Rules
1) The declared type of a <datalink value constructor> DV.€\is DATALINK.

2) The declared type of a <datalink value function> is<the declared type of its <datalink valje
constructor>.

3) The character set name of the declared type efi<data location> shall be equivalent to the phar-
acter jset name of the datalink character set:

NOTHE 27 — “datalink character set” is defined in Subclause 4.8, “Datalinks”.

4) The character set name, collating sequence, and coercibility characteristic of the File Refgr-
ence ¢f the result of valuating a the <datalink value constructor> are the character set name,
collat|ng sequence, and coercibility characteristic, respectively, of the <data location>.

Access |[Rules

No additional Access ‘Rules.

Generdl Rules

1) Let DILOC be the result of evaluating <data location>.

a) If DLOC is the null value, then the result of DVC is the null value.

b) If DLOC conforms neither to the Format of Subclause 9.1, “URL format”, nor to an
implementation-defined format, then an exception condition is raised: data exception —
invalid data specified for datalink.

c) If the number of octets occupied by the implementation-defined representation of the results
of DVC exceeds the maximum datalink length, then an exception condition is raised: data
exception — datalink value exceeds maximum length.

NOTE 28 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.
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d) Otherwise, the result of DVC is the datalink value DL such that:

i) The File Reference of DL is DLOC.

Case:

1)

If DLOC conforms to the Format of Subclause 9.1, “URL format”, then

Case:

2) Ther
conta

Confor

1) Withg
funct

A) If DLOC contains an <http url>, then the <http>, <host>, and <hpath> contained

in the <http url> are the scheme of DL, the host of DL, and the path~0£D

respectively.

B) If DLOC contains a <file url>, then the <file>, <host>, and <fpath> contai

in the <file url> are the scheme of DL, the host of DL, and ke path of DL,

respectively.

defined.

The SQL-Mediated Access Indication of DL is False .

hed

2) Otherwise, the scheme of DL, the host of DL, and the path.6f DL are implementation-

bsult of a <datalink value function> DVF is the result of the <datalink value constryctor>
ned in DVF.

mance Rules

ut Feature M001, “Datalinks”, conforming SQL language shall not specify <datalink] value
on>.
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Function
Specify a data conversion.
Format

ISO/IEC 9075-9:2001 (E)
6.6 <cast specification>

No addi tijonal Fornmat itens.

Syntax|Rules

1) [ Inser]before SR2) | TD shall not contain a <datalink control definition>.

2) | Augments SR6) | If the <cast operand> is a <value expression>, then the \valid combinations|of TD

and 9D in a <cast specification> are given by the following table.

<data type>

S of <data type> of TD
<yal ue
e)xpressi on> EN AN VC FC VB FB D I v TS YM DI BOUDI CL BL RI CT
EN Y Y Y Y N N NN N M M N M Y N M N
AN Y Y Y Y N NMXN N N N N N M Y N M N
cC Y Y Y Y Y YWY Y Y Y Y Y M Y N M N
B N N Y Y Y ¥ N N N N N N M Y N M N
D N N Y Y NN Y N Y N N N M Y N M N
T N N Y Y N N N Y Y N N N M Y N M N
TS N N Y YN N Y Y Y N N N M Y N M N
YM M N Y -~ N N N N N Y N N M Y N M N
DT M N ¥YYY N N N N N N Y N M Y N M N
BO N N ¥%Y N N N N N N N Y M Y N M N
upbT M MM M M M M M M M M M M M M M N
BL N NN N N N N N N N N N M N Y M N
RT MM M M M M M M M M M M M M M M N
(o]) NN N N N N N N N N N N N N N N M
RW NN N N N N N N N N N N N N N N N M
DL N N N N N N N N N N N N N N N N N
Were
EN = Exact Numeric
AN = Appr oxi mate Nunmeri c
C = Character (Fixed- or Variabl e-1ength, or character | arge obj ect)
FC = Fi xed-1 engt h Character
VC = Vari abl e-| engt h Char act er
CL = Character Large Object
B = Bit String (Fixed- or Variabl e-1ength)
FB = Fixed-length Bit String
VB = Variable-lengthBit String
D = Date
T =Tine
TS = Ti nestanp
YM = Year-Mnth | nterval
DT = Day-Tinme | nterval
BO = Bool ean
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UDT = User - Defi ned Type
BL = Bi nary Large Obj ect
RT = Reference type
CT = Col l ectiontype
RW = Rowtype
DL = Datalink

Access Rules

No additional Access Rules.

Genergl Rules

1) | Insert|this GR | If TD and SD are datalink types, then TV is SV.

Conformance Rules

No additional Conformance Rules.
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6.7 <value expression>

Function
Specify a value.
Format

<val ue ekpression> ::=

'l Al alternatives froml SO | EC9075-2
| [*! Al alternatives froml SO | EC9075-5
| [<datal i nk val ue expression>

Syntax|Rules

1) | Replakes SR1) | The declared type of a <value expression> is the declared type of the <nunjeric
value|expression>, <string value expression>, <datetime value expression>, <interval valye
exprepsion>, <boolean value expression>, <user-defined type valGe expression>, <row vallie
exprepsion>, <collection value expression>, <reference value_ xpression>, or <datalink value
exprepsion>, respectively.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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6.8 <datalink value expression>

Function

Specify a datalink value.

Format

<datalin

val ue expression> ::=

<datal i nk val ue function>

| [<val ue expression primry>

Syntax

1) The declared type of <value expression primary> shall be DATALINK:

Rules

Access |Rules

None

Genersg

1) Case:

a) If

b) If
e

| Rules

<datalink value function> DVF is specified, then the result of the <datalink value ekpres-
sipn> is the result of DVF.

<value expression primary> VEP-is specified, then the result of the <datalink valu

pression> is the result of VEP:

Conformance Rules

1) Withg

D

ut Feature M001, “Datalinks”, conforming SQL language shall not specify <datalink|value
exprepsion>.
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7 Query expressions

7.1 <table reference>

Functic
Referencsd
Format

No addi ti

Syntax

No ag
Access

1) [Resd

name

a) L

b) If
in

gliery name> simply contained in <table reference>.

DN

a table.

onal Format itens

Rules

ditional Syntax Rules.

Rules

te AR1) | If <table reference> simply contains‘a <table or query name> that is a <tal
>, then:

bt T be the table identified by the <table name> immediately contained in the <tabl

T is a base table, a foreign table, or a viewed table and the <table reference> is con
any of:

A <query expressign> simply contained in a <cursor specification>, a <view definit
or an <insert statement>.

A <table expression> or <select list> immediately contained in a <select statemen
single rows:

A <search condition> immediately contained in a <delete statement: searched> on
<update statement: searched>.

17

e or

ained

ion>,

~

an

con-

A_valiia avnracoinan>s cimnhvy caontarnad 1n o rowar valila ovnroaccinn mmmeadiatalbs
e e-expreSSioR=—SHRpry—cehaiheaHa—<FoWYaue—+£ e5StoH—=—thHheaiatet

XPFESSio
tained in a <set clause>.

then

Case:

i)

If <table reference> is contained in an <SQL schema statement>, then the applica-
ble privileges of the <authorization identifier> that owns the containing schema shall

include SELECT on at least one column of T.

ii) Otherwise, the current privileges shall include SELECT on at least one column of T.

NOTE 29 — “applicable privileges” and “current privileges” are defined in Subclause 11.1, “<privi-
leges>".
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c) If the <table reference> is contained in a <query expression> simply contained in a <view
definition> then the applicable privileges of the <authorization identifier> that owns the
view shall include SELECT for at least one column of T.

d) If TR simply contains <only spec> and TR identifies a typed table, then
Case:

i) If <table reference> is contained in a <schema definition>, then the applicable privileges
of the <authorization identifier> that owns the containing schema shall include SHLECT
WITH HIERARCHY OPTION on at least one supertable of T.

ii) Otherwise, the current privileges shall include SELECT WITH HIERARCHY OPTION
on at least one supertable of T.
NIOTE 30 — “applicable privileges” and current privileges are defined in Subclause 11.1, “<pr|vi-
leges>".

Genergl Rules
1) [Replake GR2) | If the <table reference> simply contains a <table fiame> TN, then
Case:
a) If| TN identifies a view or a base table T, then
Chpse:

If ONLY is specified, then the <table reférence> references the table that consists| of
every row in T, except those rows that.have a subrow in a proper subtable of T.

ii) Otherwise, the <table reference>references the table that consists of every row of|T.

b) If|TN identifies a foreign table ETN, then the table referenced by the <table referencg> is
effectively determined as follows:

i) Let FSN be the name'of the foreign server included in the table descriptor of the fpreign
table identified by'ETN. Let WN be the name of the foreign-data wrapper includeg in

the foreign serverdescriptor of the foreign server identified by FSN. Let WR be the
foreign-data wrapper identified by WN. Let WRLN be the name of the library iderjtified
in the foreign-data wrapper descriptor of WR.

ii) Case:

1)\ Af the current SQL-session context includes a {foreign-data wrapper name : Wrap-
perEnvHandle} pair whose foreign-data wrapper name is equivalent to WN, then let
WEH be the WrapperEnvHandle associated with WN.

2) Otherwise:

A) Let WH be the WrapperHandle allocated for the foreign-data wrapper identified
by WN. The resource identified by WH is referred to as an allocated foreign-data

wrapper description.

B) Let WEH be the WrapperEnvHandle returned by the invocation of Al | ocW apper Env( )
routine in the library identified by WRLN, with WH as the argument).

C) The {WN : WEH} pair is included in the current SQL-session context.
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D) WH is deallocated and all its resources are freed.

iii) Case:

2) Otherwise:

1) If the current SQL-session context includes a {foreign server name : FSConnec

tion-

Handle} pair whose foreign server name is equivalent to FSN, then let FSCH be the

FSConnectionHandle associated with FSN.

Vi

vii

A) Let SH be the ServerHandle allocated for the foreign server identified Dy §

FSN.

The resource identified by SH is referred to as an allocated foreign(server [de-

scription.

B) If there is a user mapping identified by the current authorization identifief, then
let UH be the UserHandle allocated for that user mappingy6therwise, let JJH
be the UserHandle allocated for the user mapping identified by PUBLIC. The

resource identified by UH is referred to as an allocatediuser mapping descr

C) Let FSCH be the FSConnectionHandle returned by the invocation of the

ption.

Connect Server () routine in the library identified by WRLN with WEH, SH,

and UH as the arguments.
D) The {FSN : FSCH} pair is included inxthe current SQL-session context.
E) SH is deallocated and all its resources are freed.
F) UH is deallocated and all its‘resources are freed.

Let RQH be the RequestHandlée-allocated for a <query specification> of the form “4
* FROMFTN".

ELECT

Let TRH be the TableReferenceHandle allocated for a <table reference> of the form

“FTN".

Let N be the number of columns of the foreign table FT identified by FTN. Let CN;, 1
(one) < i < N, be the column name of i-th column of FT. Let VEH;, 1 (one) < i < N be
the i-th ValueExpressionHandle allocated for a <column reference> of the form “CIN;".

A table reference descriptor TRD is automatically allocated. Each of the fields in TRD

thatchave non-blank entries in Table 36, “Foreign-data wrapper descriptor field de-

fault values”, is set to the specified default value. All other fields in TRD are init
undefined.

viii)

X)

xi)

© ISO/IEC 2001 — All rights reserved

ally

The General Rules of Subclause 22.4, “Implicit DESCRIBE OUTPUT USING clause”,
are applied with “SELECT * FROMFTN' and TRD as SOURCE and DESCRIPTOR, respec-

tively.

Let TRDH be the TableReferenceDescriptorHandle allocated for TRD. TRDH is as
ated with TRH.

S0Ci-

Let RPH and EXH be the ReplyHandle and ExecutionHandle, respectively, returned by
the invocation of the | ni t Request () routine in the library identified by WRLN with

FSCH and RQH as input arguments.

TRD is associated with EXH.
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xii)

xiii)

Xiv)

Let NRTR be the NumberOfTableReferencesthat would be returned by an invocation of
the Get NunRepl yTabl eRef s( ) routine with RPH as the ReplyHandle parameter.

Let TRN;, 1 (one) < i < NRTR, be the TableReferenceNumberthat would be returned
by an invocation of the Get Repl yTabl eRef () routine with RPH as the ReplyHandle
parameter and i as the Index parameter.

Let NSLE be the NumberOfSelectListElementsthat would be returned by an invocation

o oo tha Bakaat

XV

XVi

Xvii

XVill

XiX

XX

af-tha P N ) ! Cal A i | L) rodtina st DD Raonlbddandla o
AA B Y B AV = v § I‘IUIII\C'JI _y\J’CI A T gy CIID\ ) TUULITIC VVILIT TNT ' TT Ao Lrire I\\;'sll‘yl Taarture |Juu ulllbl—JI:

Let SELN;, 1 (one) < i < NSLE, be the SelectListElementNumberthat would-teturned
by an invocation of the Get Repl ySel ect El en( ) routine with RPH as the ReplyHandle
parameter and i as the Index parameter.

The FreeRepl yHandl e(') routine in the library identified by WRLN G5, invoked with RPH
as the argument.

Let NC be the value of the COUNT descriptor field that would e returned by invodation
of the Get Descri pt or () routine with TRD as the DescriptoriHandle parameter, O (zero)
as the RecordNumber parameter, and the code for COUND from Table 32, * ‘Codes| used

for foreign-data wrapper descriptor fields’ ', as the Fieldldentifier parameter.

Let DT; be the effective data type of the j-th column, for 1 (one) < j < NC, as re
sented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIMEJMINTERVAL_PRECISON, CHARACTER_
SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_
DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED _
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields
that would be returned by separate,invocations of the Get Descriptor() routine
TRD as the DescriptorHandle parameter, j as the RecordNumber parameter, and
the code for the fields TYPE;'LENGTH, OCTET _LENGTH, PRECISION, SCALE
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_
SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_
DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED _
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME from Ta-

ble 32, * ‘Codes ‘used for foreign-data wrapper descriptor fields’ ', as the Fieldldgntifier
parameter.

ith

Let SRB.be the SRDHandle that would be returned by an invocation of the Get SR
routine with EXH as the ExecutionHandle parameter.

ndl e()

Let-TDT; be the effectivedata type of the j-th <target specification>, for 1 (one) <|j <
NC, as representedby the values of the TYPE, LENGTH, OCTET LENGTH, PRECI-

SION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON,
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_
NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_
NAME fields that would be set by separate invocations of the Set Descri ptor () rou-
tine with SRD as the DescriptorHandle parameter, j as the RecordNumber parameter,
and the code for the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_
SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_
DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME from Ta-
ble 32, * ‘Codes used for foreign-data wrapper descriptor fields’ ', as the Fieldldentifier
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parameter. TYPE either indicates ROW or is one of the code values in Table 17, “Codes
used for application data types in SQL/CLI".

For every DTj and TDTj, 1 (one) < j < NC:

1) If DTj is an array data type and TDT; is not an array locator data type, then an
exception condition is raised: FDW-specific condition — invalid data type descriptors.

XXii

2) If DTj is a row data type, then

Case:

A) If TDT; is not a row data type, then an exception condition is raised: FD\V-
specific condition — invalid data type descriptors.

B) If TDT;j is a row data type and DT; and TDT; do not conform to the Syntax|Rules
of Subclause 10.14, "Data type identity", in ISO/IEC 9075-2, then an excegtion
condition is raised: FDW-specific condition — invalid\data type descriptors

3) If DTj and TDT; are predefined data types, then let\HL be the standard progriam-
ming language in which the invoking SQL-server’is written. Let operative datga type
correspondence table be the data type correspondence table for HL as specified in
Subclause 20.3, “SQL/CLI data type correspondences”. Refer to the two columps of
the operative data type correspondence table as the “SQL data type column” and the
“host data type column”.

Case:

A) If the row that contains the SQL data type corresponding to DTj in the SQL data
type column of the operative data type correspondence table contains “Nore” in
the host data type celumn, and TDT;j is not a character string data type, then
an exception condition is raised: FDW-specific condition — invalid data type
descriptors.

B) Otherwiseif DTj and TDT; do not conform to the Syntax Rules of Subclayise
10.14, "Pata type identity", in ISO/IEC 9075-2, then an exception conditiop is
raised: FDW-specific condition — invalid data type descriptors.

4) If DFjis a user-defined type, then an exception condition is raised: FDW-specffic
condition — invalid data type descriptors.

VEH;, 1 (one) < i < N, is deallocated and all its resources are freed.

[

VR arae—fi P~
o TCOUUTULULCO ATT 1TTTTU.

xxiii
XXiV)

XXV)

XXVi)

XXVii)

TR HP=S
Trm\T 1 1o

RQH is deallocated and all its resources are freed.

The Open( ) routine in the library identified by WRLN is invoked with EXH as the
argument.

The <table reference> references the table that consists of every row returned by the
repeated invocation of the It erat e( ) routine in the library identified by WRLN with
EXCH as the argument until the return code indicates No data found.

The O ose( ) routine in the library identified by WRLN is invoked with EXH as the
argument.
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xxviii) The FreeExecuti onHandl e( ) routine in the library identified by WRLN is invoked with
EXH as the argument.

Conformance Rules

No additional Conformance Rules.
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oined table>

Function

Specify a

table derived from a Cartesian product, inner or outer join, or union join.

Format

No addi ti

onal Format itens.

Syntax|Rules
1) [ Inser{after SR7)c) | The declared type of neither C; nor C, shall be DATALINK-ordered.
Access |Rules
No additional Access Rules.
Generdl Rules
No additional General Rules.

Confor

No adg

mance Rules

ditional Conformance Rules.
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7.3 <group by clause>

Function

Specify a grouped table derived by the application of the <group by clause> to the result of the
previously specified clause.

Format

No addi tijonal Format itens.

Syntax|Rules

1) [ Inserfafter SR5) [The declared type of a grouping column shall not be DATALINK-ordered.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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7.4 <query specification>

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

Format

No addi tijonal Fornmat itens.

Syntax|Rules

1) [ Inserfafter SR5) | If a <set quantifier> DISTINCT is specified, then no column)of T shall hgve a
declared type that is DATALINK-ordered.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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7.5 <query expression>

Function
Specify a table.
Format

No addi tijonal Fornmat itens.

Syntax|Rules

1) [ Inser after SR11)c) | If the set operator is UNION DISTINCT, EXCEPT DISTINCT, EXCERT
ALL, INTERSECT DISTINCT, or INTERSECT ALL, then the declaredtype of no column |of T1
and and the declared type of no column of T2 shall be DATALINK-ordered.

Access |Rules

No additional Access Rules.

Genergl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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8 Predicates

8.1 <unique predicate>

Functic
Specify a
Format

No addi ti

Syntax

1) Noco
order

Access

No ag

Genersg

No adg

Confor

No ag

ISO/IEC 9075-9:2001 (E)

DN

test for the absence of duplicate rows.

onal Format itens.

Rules

pd.

Rules

ditional Access Rules.

| Rules

ditional General Rules.

mance Rules

ditional Conformance Rules.

umn of the result of the <table subquery> shall have a-declared type that is DATALINK-
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9 URLs

9.1 URL format

ISO/IEC 9075-9:2001 (E)

Function

Specify the precise format of a URL within a datalink. The specification is a direct translatign of
the formdgt of HTTP and FILE URLs specified in RFC 1738, as modified by RDC 1808) except|that
“localhostl” has been omitted from the format of FILE URL. RFC 1738, RFC 1808,Yand RFC 2368
specify other URL schemes; URLs formatted according to those other schemes'are not suppotjted

within ddtalinks.

Format
<url> ::fF
<http url>

| [<file url>
<http ur|> ::= <http> <col on> <solidus> <sol i dus> <host port> [ <solidus> <hpath>|]
<http>:i={ h | H}{ t | T} {t | T} {pl| A}
<host poft> ::= <host> [ <colon> <port> ]
<host> :|=

<host nane>
| [<host nunber>

<host nafre> ::= [ { <domain | abel> <period>}... ] <top |abel>

<dommi n |abel > ::=
<letter or digit>
| [<letter or digi\t> <l abel tail>

<letter pr digit><%=
<simple~batin letter>
| [<di gi t«>

<label taid>":=1[] { <letter or digit>]| <minus sign>1}...

] <letter or digit>

<top label> ::=
<sinmple Latin letter>
| <sinple Latin letter> <l abel tail>

<host nunber> ::= <digits> <period> <di gits> <period> <di gits> <period> <digits>

<digits> ::= <digit>. ..
<port> ::= <digits>
<hpat h> ::= <hsegnent> [ { <solidus> <hsegnent> }... ]

<hsegnent> ::= [ <hsegnent character>... ]

© ISO/IEC 2001 — All rights reserved
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9.1 URL format

<hsegnent character> ::=
<uchar >
| <col on>

| <comercia

| <anpersand>

| <equal s operator>

at >

<uchar> ::=
<unr eserved>

ac-eana
cStapT

ed> ::=

<sinmple Latin letter>
| |<digit>

| [<saf e>

| [<extra>

<unr eser

<safe> :|=

<dol | ar sign>
| [<m nus sign>
| |[<under score>
| |<period>

| [<pl us sign>

<extra> |:=

<excl amati on poi nt >
| |<asterisk>

| |<quot e>

| [<l eft paren>

| [<right paren>

| [<coma>

<escape>|::= <percent> <hexit> <hexit>

<file ur|> ::

<file>:|={f | F}y{i | I FFl | L}Y{e] E}

<fpath> |:= <fsegnment> [ \<solidus> <fsegnent> }...

<fsegnen}> ::= [ <fsegnent character>... ]

characters :: =
<uchar>

<quest-ton mar k>
<col.on>

<f segmen

at >

= <file> <col on> <sqli dus> <sol i dus> <host> <sol i dus> <f pat h>

]

&l
dalrptTt odalriu

I

I .

| [<copmerci a
I

| <equal s operator>

<commercial at> ::= @
<dollar sign> ::=$

<excl amation point> ::= 1!
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9.1 URL format

Syntax Rules

1) In an SQL-environment, a <url> shall reference the same file, regardless of which component in
the SQL-environment is interpreting the <url>.

Access Rules

None

Generdl Rules

None

Conformance Rules

None
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10 Data assignment rules and routine determination

10.1 Retrieval assignment

Function

Specify ruiles for assignments to targets that do not support null values or that supportinull vialues
with indi¢ator parameters (e.g., assigning SQL-data to host parameters or host variables).

Syntax|Rules

1) | Insert|this SR | If the declared type of T is DATALINK, then the declared type of V shall b
DATALINK.

1%

Access |[Rules

No additional Access Rules.

Genergl Rules

1) [ Inser{after GR4)u) | If the declared type of T is DATALINK, then the value of T is set to V.

Conformance Rules

No additional Conformance Rules.
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10.2 Store assignment

10.2 Store assignment

Function

Specify rules for assignments where the target permits null without the use of indicator parameters
or indicator variables, such as storing SQL-data or setting the value of SQL parameters.

Syntax Rules

1) [ Insert|this SR | If the declared type of T is DATALINK, then the declared type of V shall b
DATALINK.

11”2

Access |Rules

No additional Access Rules.

Genergl Rules

1) [ Inser} after GR2)b)xxi) | If the declared type of T is DATALINK, then the value of T is set to V.

Conformance Rules

No additional Conformance Rules.
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10.3 Data types of results of aggregations

10.3 Data types of results of aggregations

Function

Specify 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 <query

expression>.
Syntax|Rules

1) [ Inser{after SR3)h) | If any data type in DTS is DATALINK, then each data type in DTS)shdll be
DATALINK and the result data type is DATALINK.

Access |Rules

No additional Access Rules.

Genergl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.4 Type precedence list determination

10.4 Type precedence list determination

Function
Determine the type precedence list of a given type.
Syntax Rules

1) [ Insert|this SR [TF DT 1s datalink, then TPL 1S
DATALI NK DT

Access |Rules

No additional Access Rules.

Genergl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.5 Determination of identical values

10.5 Determination of identical values

Function

Determine whether two instances of values are identical, that is to say, are occurrences of the same
value.

Syntax Rules

No additional Syntax Rules.

Access |[Rules

No additiona IAccess Rules.

Genergl Rules

1) [ Inserfafter GR2)a) | If V1 and V2 are datalinks, then V1 is identical to V2 if and only if the|File
Refergnce of V1 is identical to the File Reference of V2 and the SQL-Mediated Access Indication
of V1|is identical to the SQL-Medicated Access Indication«f V2.

Conformance Rules

No mpre Conformance Rules.

© ISO/IEC 2001- All rights reserved Data assignment rules and routine determination 103


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)

(Blank page)

104 Management of External Data (SQL/MED) © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)

11 Additional common elements

11.1 <privileges>

Function
Specify privileges.
Format

<obj ect pane> ::=

Il Al alternatives fromlSQ |EC9075-2

| [FOREI GN DATA WRAPPER <f or ei gn-data wr apper name>
| [FOREI GN SERVER <f or ei gn server nanme>

Syntax|Rules

1) | Augmgnt SR3) | Add <foreign server name> and <foreign-data wrapper name> to the list of
<obje¢t name>s that shall require the specification 0f\USAGE.

Access |Rules

No additional Access Rules.

Genergl Rules

No additional General Rules.

Conformance Rules

No additional Cenformance Rules.
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11.2 <generic options>

11.2 <generic options>

Function
Specify a list of options identified by keywords.
Format
<generic|options> ::=
OPTI ONS <l eft paren> <generic option list> <right paren>
<generic|option list> ::=
<dgeneric option> [ { <conmnma> <generic option> }... ]
<generic|option> ::= <option nanme> [ <option val ue> ]
<option yalue> ::= <character string literal >
Syntax|Rules

1) LetGOPL be the <generic option list>.

2) No tw

NOTHE 31 — The permissible values of <option name>‘and <option value> are defined by the foreig

wrappgr that deals with the object for which these generic options are being specified.

Access [Rules
None

Genergl Rules

1) A generic options descriptor GOPD is created as follows. Let n be the number of <generic
option>s contained in £€generic option list> GOPL. For i ranging from 1 (one) to n, the i-th

<option name> included in GOPD is the i-th <option name> contained in GOPL and the

option

Confor

value included in GOPD is the i-th <option value> contained in GOPL, if any.

mMmance-Rules

None

106 Management of External Data (SQL/MED)
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th
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11.3 <alter generic options>

11.3 <alter generic options>

Function
Change the contents of a generic options descriptor
Format
<alter generic options> ::=
OPTI ONS <l eft paren> <alter generic option |list> <right paren>
<alter generic option list> ::=
<gl ter generic option> [ { <comma> <alter generic option>1}... ]
<alter generic option> ::=
[ [<al ter operation>] <option name> [ <option val ue> ]
<alter operation> ::=
ADD
| |SET
| |DROP
Syntax|Rules
1) Let GOPD be the applicable generic options descriptor. Let AGOPL be the <alter generic pption
list>.
2) Let n be the number of <alter generic optioh>s immediately contained in AGOPL. For j ranging
from [ (one) to m:
a) Let AGOP; be the j-th <alter generic option> immediately contained in AGOPL.
b) For each AGOP;j, if <alter operation> is omitted, then ADD is implicit.
c) Let AOP; and OPN;j he the <alter operation> and <option name>, respectively, specifigd or
implied by AGOP.
Case:

1)

If AOPJ- is ADD, then:

<option value> shall be specified and GOPD shall not include an <option namep> that
is equivalent to OPN;.

i)

iii)

2)

AGOPL shall not immediately contain any other <alter generic option> that imme-
diately contains an <alter operation> that specifies or implies ADD, and an <option
name> that is equivalent to OPN;.

If AOP; is SET, then <option value> shall be specified and GOPD shall include an
<option name> that is equivalent to OPN;.

Otherwise, <option value> shall not be specified and GOPD shall include an <option
name> that is equivalent to OPN;.

© ISO/IEC 2001 — All rights reserved Additional common elements 107


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
11.3 <alter generic options>

Access Rules

None.

General Rules

1) For each <alter generic option> AGOP contained in AGOL, let AOP and OPN be the <alter

opera ion> and <npfinn name> rnclnnrfi\m|y1 Qpnrifind or implinri h\ll AGQP and let QP\/ he the
resulf of <option value> contained in AGOP.

Case:

a) If|AOP is ADD, then let n be the number of <option name>s included in GOPD. OPN is
adlded as the n+1-th <option name> included in GOPD and OPV is added, as the n+14th
<gption value> included in GOPD.

b) IfJAOP is SET, then let i be the ordinal position of OPN in GOPDB.,The i-th <option vglue>
i GOPD is replaced by OPV.

c) IfJAOP is DROP, then let i be the ordinal position of OPN.in.GOPD. The i-th <option pame>
amnd the i-th <option value> are removed from GOPD. The ordinal positions of all <option
name>s and <option value>s having an ordinal positieh greater than i are reduced by 1

(ohe).

Conformance Rules
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12 Sc

hema definition and manipulation

12.1 <schema definition>

ISO/IEC 9075-9:2001 (E)

Functic
Define a
Format

<schema

Syntax

No ag

Access

No adg

Gener3g

No ag

Confor

No ag

DN

chema.

Bl enent > ;=

Il Al alternatives fromlSQO | EC9075-2
I Al alternatives fromlSQ | EC9075-5
<foreign table definition>

Rules

ditional Syntax Rules.

Rules

ditional Access Rules.

| Rules

ditional General Rules.

mance Rules

ditional Cenformance Rules.
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12.2 <drop schema statement>

12.2 <drop schema statement>

Function
Destroy a schema.
Format

No addi tijonal Fornmat itens.

Syntax|Rules

1) | Replake SR3) | If RESTRICT is specified, then S shall not contain any persistent base tablgs,
global temporary tables, created local temporary tables, foreign tables, views, domains, agser-
tions,|character sets, collations, translations, triggers, user-defined types; SQL-invoked roditines,
or rolgs, and the <schema name> of S shall not be generally contained in the SQL routing body
of any routine descriptor.

NOTHE 32 — If CASCADE is specified, then such objects will be dropped by the effective execution| of the
SQL sfhema manipulation statements specified in the General Rules of this Subclause.

Access |[Rules

No additional Access Rules.

Generdl Rules

1) | Replake GR1) | Let T be the <table name= ‘included in the descriptor of any base table, forgign
table,|or temporary table included in'S.

Case:

a) If|T is a base table or termporary table, then the following <drop table statement> is gffec-
tiyely executed:

DROP TABLE T(CASCADE

b) Otherwise, thefollowing <drop foreign table statement> is effectively executed:

DROP_ECGREI GN TABLE T CASCADE

Conformance Rules

No additional Conformance Rules.
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12.3

Functi

Define a

ISO/IEC 9075-9:2001 (E)
12.3 <table definition>

<table definition>

on

persistent base table, a created local temporary table, or a global temporary table.

Format

<col um

I
[

pption list> ::= Il Al alternatives froml SO |EC9075-2
'l Al'l alternatives froml SO |EC9075-5
<datal i nk control definition>]

Syntax|Rules

1) [ Inser{after SR9)d) | If CO specifies <datalink control definition> DCS, then let CURITIBA

the <
conta

defin

ition> contained in RCD, and DCS. RCD is replaced by CURITIBA.

2) | Replake SR17) | A <column option list> shall immediately contain either a <scope clause>
a <default clause>, or at least one <column constraint definition>, or a <collate clause>,
<datallink control definition>.

Access

Rules

No additional Access Rules.

Genergl Rules

1) [ Inserfafter GR3) | For each <columhyoptions> CO, if CO contains a <datalink control defini

DCD,

then let CD be the column descriptor identified by the <column name> specified in

pe

olumn name> contained in RCD followed in turn by the <data\type> or <domain ngme>
ned in RCD, the <default clause> (if any) contained in RCD, every <column constrdint

qr a

tion>
CO.

The link control options specified in DCD are included in the datalink data type descriptoy that

is inc
Confor

No ag

uded in CD.

Mmance Rules

ditional‘\Conformance Rules.
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12.4 <column definition>

12.4 <column definition>

Function
Define a column of a base table.

Format

No addi tijonal Fornmat itens.

Syntax|Rules

1) [ Inseft after SR9.1) in the TC | If <data type> is a <reference type> that is DATALINK-order

then REFERENCES ARE CHECKED shall not be specified.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.

1174

dy
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12.5 <unique constraint definition>

12.5 <unique constraint definition>

Function

Specify a uniqueness constraint for a table.

Format

No addi ti

Syntax

onal Format itens.

Rules

1) [ Insert

after SR1) | The declared type of no column identified by any <columnfame> in the <dinique

colunmn list> shall be DATALINK-ordered.

Access |Rules

No ag

Gener3g

No ag

ditional Access Rules.

| Rules

ditional General Rules.

Conformance Rules

No ag

ditional Conformance Rules.
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12.6 <drop column definition>

12.6 <drop column definition>

Function

Destroy a

column of a base table.

Format

No addi ti

Syntax

No ag

Access

No adg

Gener3g

onal Format itens

Rules

ditional Syntax Rules.

Rules

ditional Access Rules.

| Rules

1) [ Insert

distin
contr
CC, |

NOTH
includ

Confor

No ag

mance Rules

ditional Conformance Rules.

after GR4) | Let CC be a component of C. If thexdeclared type of CC is DATALINK or some
ct type with a source data type of DATALINK] whose descriptor includes a <datalink
| definition> that specifies FILE LINK CONTROL, then, for every non-null value DLV in
t EF be the external file referenced by, DLV. If EF is linked, then EF is unlinked.

F 33 — The effect of unlinking depends-on the unlink control option, RESTORE or DELETH,
bd in the descriptor of CC, as specified tn Subclause 4.10, “Columns, fields, and attributes”.
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12.7 <domain definition>

12.7 <domain definition>

Function

Define a domain.

Format

No addi ti

Syntax

onal Format itens.

Rules

1) [ Insert

before SR1) | <data type> shall not contain a <datalink control definition>.

Access

No ag

Genersg

No adg

Conformance Rules

No adg

Rules

ditional Access Rules.

| Rules

ditional General Rules.

ditional Conformance Rules.
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12.8 <SQL-invoked routine>

12.8 <SQL-invoked routine>

Function
Define an SQL-invoked routine.

Format

No addi tijonal Fornmat itens.

Syntax|Rules

1) [ Inser{before SR1) | Neither <returns type> nor <parameter type> shall contain a <datalink
contrgl definition>.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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12.9 <user-defined type definition>

12.9 <user-defined type definition>

Function
Define a user-defined type.
Format

No addi tijonal Fornmat itens.

Syntax|Rules

No additional Syntax Rules.

Access [Rules

No additional Access Rules.

Genergl Rules

1) [ Repldce GR 1)c)i) | If SDT is not a large object type ora'datalink type, then the following JQL-
statement is executed without further Access Rule ehecking:

CREATE ORDERI NG FOR UDTN
ORDER FULL BY

MAP W TH METHOD ENSDT()
FOR UDTN

Conformance Rules

No additional Conformance Rules.
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12.10 <user-defined cast definition>

12.10 <user-defined cast definition>

Function
Define a user-defined cast.

Format

No addi tijonal Fornmat itens.

Syntax|Rules

1) [ Inser{before SR1) | Neither <source data type> nor <target data type> shall.contain a <datalink

contrgl definition>.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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12.11 <user-defined ordering definition>

12.11 <user-defined ordering definition>

Function
Define a user-defined ordering for a user-defined type.
Format

No addi tijonal Fornmat itens.

Syntax|Rules

1) [ Insdt after SR 6)a)i.2) in the TC | The declared type of no attribute of UDT shall be DATALINK-
ordergd.

2) [ Inseft after SR 8)c) in the TC | The result data type of F shall not be a\datalink type.

Access |[Rules

No additional Syntax Rules.

Generdl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules:
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12.12 <foreign table definition>

12.12 <foreign table definition>

Function
Define a foreign table.
Format

<foreign|table definition> ::=

CIREATE FOREI GN TABLE <t abl e name>
[ <left paren> <basic colum definition |ist> <right paren> ]
SERVER <foreign server name> [ <table generic options> ]

<tabl e ggeneric options> ::= <generic options>

<basic cplum definition list> ::=
<Basi ¢ colum definition> [ <comm> <basic columm definition>. .. ]

<basic cplumm definition> ::=
<g¢ol um nanme> <data type> [ <colum generic options>

<col unm generic options> ::= <generic options>

Syntax|Rules

1) If <fofeign table definition> is contained in a’<schema definition>, and if the <table namg>
contalns a <schema name>, then that <schéma name> shall be equivalent to the specified or
impligit <schema name> of the containing’<schema definition>.

2) Let TN be the <table name>. Let Sxbe the schema identified by the explicit or implicit schema
name|of TN. S shall not include a-table descriptor whose table name is equivalent to TN.

3) If <bgsic column definition list> is specified, then let n be the cardinality of the <basic column
definigion list>. For all i, 4.(one) <i < n:

a) For all j, 1 (one) £j< n, if the <column name> contained in the i-th <basic column dgfini-
tipn> is equivalent to the <column name> contained in the j-th <basic column definitipn>,
then i=j.

b) If|jthe <data type> contained in the i-th <basic column definition> specifies a <charag
ter string type> and does not specify a <character set specification>, then the <charagter
sdt specification> specified or implicit in the <schema character set specification> of the
<schema definition> that created the schema S is implicit.

4) Let FSN be the <foreign server name>.

5) The catalog identified by the explicit or implicit catalog name of FSN shall include a foreign
server descriptor whose foreign server name is equivalent to FSN.

6) If the <foreign table definition> is contained in a <schema definition> SD, then let A be the
explicit or implicit <authorization identifier> of SD. Otherwise, let A be the <authorization
identifier> that owns the schema identified by the implicit or explicit <schema name> of TN.
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Access Rules

1) If <foreign table definition> is contained in an SQL-client module, then the enabled authoriza-
tion identifiers shall include A.

2) If <basic column definition list> is specified, then for each <data type> DT simply contained in
<basic column definition list>, if DT is one of the following:

user-dafinad tvna Ll
a) Apuser-defined-type-

b) Alreference type whose referenced type is a user-defined type U.
c) Ap array type whose element type is a user-defined type U.

d) Ap array type whose element type is a reference type whose referenced type is a user-defined
tylpe U.

e) Alrow type with a field that has a declared type that is:

A user-defined type U.
ii) A reference type whose referenced type is a user-defined type U.
iii) An array type whose element type is a user-defined type U.

iv] An array type whose element type is a reference type whose referenced type is a Uyiser-
defined type U.

then the applicable privileges of A shall include USAGE on U.

3) The applicable privileges shall include the/lUSAGE privilege on the foreign-server identifigd by
<foreign-server name>.

4) Additjonal privileges, if any, necessary to execute <foreign table definition> are implementation-
defingd.

Genergl Rules
1) A forgign table descriptor FTD is created in S. FTD includes:
a) The table name TN.

b) The foreign server name FSN.

c) If|<table generic options> TGO is specified, then the generic options descriptor createdl by
TGO; otherwise, an empty generic options descriptor.

d) Case:

i) If <basic column definition list> BCDL is specified, then n column descriptors. For
each <basic column definition> BCDj, 1 (one) < i < n, the corresponding i-th column
descriptor includes:

1) The <column name> contained in BCD;.
2) An indication that the column name is not an implementation-dependent name.

3) The data type descriptor of the <data type> DT simply contained in BCD;.
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4) The ordinal position, i.
5) The implementation-defined nullability characteristic.

6) The implementation-defined <default option>.

7) If <column generic options> CGO is specified, then the generic options descriptor

created by CGO; otherwise, an empty generic options descriptor.

A
A
g A
hy A
A

N

2) LetT
i<m
<m,
data 1

3) Aset
for ev

Otherwise, the column descriptors included in FTD are implementation-defined.
n indication that the table is not referenceable.

N empty list of direct supertable names.

N empty list of direct subtable names.

h indication that the table is not insertable-into.

N indication that the table is not updatable.

er insertable-into nor updatable. Future versions of this partyof ISO/IEC 9075 may relax th
Strictions.

be the table described by FTD. Let m be the number of column descriptors CDj, 1 (¢
, included in FTD. The row type of T consists of'm fields F;j such that, for all i, 1 (on
the field name of F; is the column name included in CD; and the declared type of F;
ype described by the data type descriptofincluded in CD;.

of privilege descriptors is created that define the privilege SELECT on T and SELE
ery column of T. These privileges-are grantable. The grantor for each of these privi

descriptors is set to the special granter value “_ SYSTEM?”. The grantee is A.

Confor

1) Withg
<fore

mance Rules

ut Feature M004, “Foreign data support”, conforming SQL language shall not speci
gn table definition>:

OTE 34 — This part of ISO/IEC 9075 currently restricts foreign-tables such that they are nei-

ese

ne) <
e) < i
is the

CT
ege

fy
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12.13 <alter foreign table statement>

Function
Change the definition of a foreign table.
Format

<alter fpreign table statement> ::=
AUTER FORElI GN TABLE <t abl e nane> <alter foreign table action>

<alter fpreign table action> ::=

<add basic columm definition>

| [<al ter basic columm definition>
| |<drop basic colum definition>
| [<alter generic options>

Syntax|Rules

1) The sfhema S identified by the explicit or implicit schema name of the <table name> TN ghall
include a foreign table descriptor FTD whose table nameis equivalent to TN. FTD is thg
descriptor of the foreign table being altered.

2) Let Albe the <authorization identifier> that ownsithe schema identified by the <schema name>
of thel table identified by TN.

3) If <alger generic options> AGO is specified;then the Syntax Rules of Subclause 11.3, “<alter
generjc options>", are applied to AGO with the generic options descriptor included in FTD as
the applicable generic options descriptor.

Access |Rules

1) The epabled authorization identifiers shall include A.
Genergl Rules

1) FTD {s modified as\specified by <alter foreign table action>.
2) If <alter generi¢ options> AGO is specified, then the General Rules of Subclause 11.3, “<glter

generjc optigns>", are applied to AGO with the generic options descriptor included in FTI) as
the a;rplicable generic options descriptor.

3) If <alter generic options> is specified, any effect on FTD, apart from that on its generic options
descriptor, is implementation-defined.

4) Let T be the table described by FTD. Let m be the number of column descriptors CDj, 1 (one) <
i < m, included in FTD. The row type of T consists of m fields F; such that, for all i, 1 (one) < i
< m, the field name of F; is the column name included in CD; and the declared type of F; is the
data type described by the data type descriptor included in CD;.
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Conformance Rules
1) Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<alter foreign table statement>.
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12.14 <add basic column definition>

Function

Add a column to a foreign table.

Format

<add bas
ADD [ COLUW ] <basic colum definition>

Syntax
1) LetF

2) FTD
name

3) Let A
Access

1) Let D

a)
b)
c)
d)

e)

A
A
A

A
ty

A

TD be the descriptor of the foreign table being altered.

shall not include a column descriptor whose column name is eguivalent to the <colu

¢ colum definition> ::=

Rules

> CN specified in the <basic column definition> BCD.

be the <authorization identifier> that owns the schema*that includes FTD.

Rules

T be the <data type> simply contained in BCD.Jf DT is one of the following:
user-defined type U.

reference type whose referenced typelis a user-defined type U.

N array type whose element type. is'a user-defined type U.

h array type whose elementtype is a reference type whose referenced type is a user-g
pe U.

row type with a fieléhthat has a declared type that is:
A user-defined type U.
A referencetype whose referenced type is a user-defined type U.

An array type whose element type is a user-defined type U.

tion>

mn

efined

ser-

An array type whose element type is a reference type whose referenced type is a U

Aot ol 4 L1
ucTmnicu typyc U.

then the applicable privileges of A shall include USAGE on U.

General Rules

1) Let n be the number of column descriptors included in FTD.

2) The degree of the table being altered by the containing <alter foreign table statement> is
increased by 1 (one).

3) A column descriptor CD is added to FTD. CD includes:

a) The <column name> CN contained in BCD.
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b) An indication that the column name is not an implementation-dependent name.
c) The data type descriptor of the <data type> DT simply contained in BCD.

d) The ordinal position, n+1.

e) The implementation-defined nullability characteristic.

f) The implementation-defined <default option>.

g) If|<column generic options> CGO is specified, then the generic options descriptor _created by
C{50; otherwise, an empty generic options descriptor.

4) For eyery table privilege descriptor that specifies T and a privilege of SELECT,.a-hew column
privilege descriptor is created that specifies T, the same action, grantor, and grantee, and| the
same |grantability, and specifies CN.

Conformance Rules

None
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<alter basic column definition>

Function

Change the definition of a column of a foreign table.
Format

<alter b
Al

<alter b
<d
Syntax

1) LetF

ment®.

2) FTD

3) Let(C

Access

None

Genersg
1) CDis

2) If <al

Confor

None

hsi ¢ colum definition> ::=
TER [ COLUW ] <col umm nane> <alter basic colum action>

hsi ¢ columm action> :: =
Iter generic options>

Rules

TD be the descriptor of the foreign table identified in the containing <alter table stg

b

thall include a column descriptor CD whose column pame is equivalent to <column n

be the column described by CD.

Rules

| Rules

modified as specified by-<alter basic column action>.

mMmance Rules

© ISO/IEC

te-

ame>.

fer generic options> ‘is specified, any effect on CD, apart from that on its generic opfions
descriptor, is implementation-defined.
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12.16 <drop basic column definition>

Function
Destroy a column of a foreign table.
Format

<dr op bati c colum definition> ::=
[ COLUWN ] <colum nane> <drop behavi or>

Syntax|Rules
1) Let F|TD be the descriptor of the foreign table being altered.

2) FTD shall include a column descriptor CD whose column name is equivalent to the <column
namep CN.

3) FTD shall include at least two column descriptors.

4) Let C|be the column described by CD.

5) If REBTRICT is specified, then C shall not be referenced in any of the following:
a) The <query expression> of any view descriptor.
b) The <search condition> of any constraint descriptor.
c) The <SQL routine body> of any routine descriptor.

d) Ej|ther an explicit trigger column list or a triggered action column set of any trigger descrip-
tar.

NOTHE 35 — A <drop basic column definition> that does not specify CASCADE will fail if there afe any
referefces to that column resulting from the use of CORRESPONDING, NATURAL, or SELECT * [except
where|contained in an exists predicate>).

NOTHE 36 — If CASCADE is specified, then any such dependent object will be dropped by the exefution
of the|<revoke statement> specified in the General Rules of this Subclause.

NOTHE 37 — CNnay be contained in an implicit trigger column list of a trigger descriptor.

Access |[Rules

None.

General Rules

1) Let TR be the trigger name of any trigger descriptor having an explicit trigger column list
or a triggered action column set that contains CN. The following <drop trigger statement> is
effectively executed without further Access Rule checking:

DROP TRI GGER TR
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2) Let A be the <authorization identifier> that owns T. The following <revoke statement> is
effectively executed with a current authorization identifier of “*_ SYSTEM” and without further
Access Rule checking:

REVOKE SELECT(CN) ON TABLE TN FROM A CASCADE

3) Let R be any SQL-invoked routine whose routine descriptor contains CN in the <SQL rou-
tine body>. Let SN be the <specific name> of R. The following <drop routine statement> is

effec;ﬁlumﬂ.&mﬂmﬂ&&uﬁaﬁm&uﬂh&&m—
SPECI FI C ROUTI NE SN CASCADE

4) CD ig destroyed and the ordinal position of every column descriptor following CDinvFTD
reducgd by 1 (one).

S

5) The degree of the table described by FTD is reduced by 1 (one).

Conformance Rules

None
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12.17

<drop foreign table statement>

Function

Destroy a foreign table.

Format

<drop fo

DROP FOREI GN TABLE <t abl e nane> <drop behavi or >

Syntax

1) Thes
inclug

described by FTD.

2) If RE
a T
b) T
c) T

NOTE
the <r

Access
1) Thee

Genersg

1) Eveny

any imtegrity constraints:

NOTE
state

eign table statenent> ::=

Rules
chema S identified by the explicit or implicit schema name of the <table name> TN
e a foreign table descriptor FTD whose table name is equivalent,te' TN. Let T be thg

STRICT is specified, then T shall not be referenced in any.0f the following:
ne <query expression> of any view descriptor.
ne <SQL routine body> of any SQL-invoked routine“descriptor.

ne trigger action of any trigger descriptor.

F 38 — If CASCADE is specified, then such.referenced objects will be dropped by the execut
pvoke statement> specified in the General Rules of this Subclause.

Rules
habled authorization identifiers'shall include the <authorization identifier> that owr

| Rules

row of T is effectively deleted at the end of the SQL-statement, prior to the checkir

F 39 — This deletion creates neither a new trigger execution context nor the definition of a
hange in the current trigger execution context.

2) The fpl
of “_i/STEM” and without further Access Rule checking:

REVOKE All PRIVIIEFGES ONTN FROMA CASCADE

shall
table

on of

g of

new

lowing.<revoke statement> is effectively executed with a current authorization identifier

3) Let R be any SQL-invoked routine whose routine descriptor contains TN in the <SQL rou-
tine body>. Let SN be the <specific name> of R. The following <drop routine statement> is
effectively executed without further Access Rule checking:

DROP SPECI FI C ROUTI NE SN CASCADE

4) FTD is destroyed.
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Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<drop foreign table statement>.
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13.1 <foreign server definition>

Functipn
Define a foreign server.

Format

<foreign|server definition> ::=

CREATE SERVER <foreign server nanme>

[ [TYPE <server type> ]

[ [VERSI ON <server version> ]

[ [AUTHORI ZATI ON <aut hori zation identifier> ]
FOREI GN DATA WRAPPER <f orei gn-data w apper nanme>
[ [<generic options> ]

<server fype> ::=1!! Seethe Syntax Rul es

<server YVersion> ::=1! Seethe Syntax Rul es

Syntax|Rules

3

1) Let FSN be the <foreign server name>_"Let C1 be the catalog identified by the explicit 9
impligit catalog name of FSN. C1 shall not include a foreign server descriptor whose forejgn
server name is equivalent to FSN.

2) Let WN be the <foreign-data wrapper name>. Let C2 be the catalog identified by the explicit
or implicit catalog name.of\WN. C2 shall include a foreign-data wrapper descriptor whosg
foreigh-data wrapper_name is WN.

3) If AUTHORIZATION: <authorization identifier> is not specified, then

Case:

a) Iflthe(<foreign server definition> is contained in an SQL-client module that has a <mg¢dule

auithorization identifier> specified, then an <authorization identifier> equal to that <module
axmmmmﬂW.

b) Otherwise, an <authorization identifier> equal to the SQL-session user identifier is implicit.

4) The permissible Format and values for <server type> and <server version> are implementation-
defined.
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Access Rules

1) The applicable privileges shall include the USAGE privilege on the foreign-data wrapper identi-
fied by <foreign-data wrapper name>.

2) Additional privileges, if any, necessary to execute <foreign server definition> are implementation-
defined.

0D 1
M\UItTo

Gener
1) A forgign server descriptor FSD is created. FSD includes:
a) The foreign server name FSN.
b) The foreign-data wrapper name WN.
c) The <server type>, if specified.
d) The <server version>, if specified.
e) The implicit or explicit <authorization identifier>.

f) Ifl<generic options> GO is specified, then the generic.options descriptor created by GP;
otherwise, an empty generic options descriptor.

2) A privilege descriptor is created that defines the LUJSAGE privilege on this foreign server fo
the <quthorization identifier> of the <foreign server definition>. The grantor of the privilege
descriptor is set to the special grantor value £XSYSTEM". This privilege is grantable.

Conformance Rules

1) Withqut Feature M004, “Foreign data’support”, conforming SQL language shall not speciffy
<foreign server definition>.

134 Management of External Data (SQL/MED) © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
13.2 <alter foreign server statement>

13.2 <alter foreign server statement>

Function

Change the definition of a foreign server.

Format

<alter fpreign server statenent> ::=

AUTER SERVER <foreign server nanme>
[ [<new version> ]
[ [<al ter generic options> ]

<new ver §i on> ::= VERSI ON <server version>

Syntax|Rules

1) If <ndw version> is not specified, then <alter generic options> shall be specified.

2) If <alter generic options> is not specified, then <new version=>shall be specified.

3) Let FBN be the <foreign server name>. Let C be the ¢atalog identified by the explicit or ifplicit
cataldg name of FSN. C shall include a foreign server descriptor FSD whose foreign server name
is eqyivalent to FSN.

4) If <alger generic options> AGO is specified, then the Syntax Rules of Subclause 11.3, “<alter
generjc options>", are applied to AGO withsthe generic options descriptor included in FSD as
the applicable generic options descriptor;

5) Let Albe the authorization identifier\that owns the foreign server descriptor identified by FSN.

Access [Rules

1) The epabled authorizationvidentifiers shall include A.

Genergl Rules

1) If <ngw version>-NV is specified, then the <server version> included in FSD is the <servgr
versign> specified in NV.

2) If <alter generic options> AGO is specified, then the General Rules of Subclause 11.3, “<glter
generjcoptions>", are applied to AGO with the generic options descriptor_included in FSD) as

the applicable generic options descriptor.

Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<alter foreign server statement>.
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13.3 <drop foreign server statement>

Function

Destroy a foreign server descriptor.
Format

<drop fo

DROP SERVER <f or ei gn server nanme> <drop behavi or >

Syntax

1) LetF

ei gn server statenent> ::=

Rules

SN be the <foreign server name>. Let C be the catalog identified by the explicit or iy

nplicit

cataldg name of FSN. C shall include a foreign server descriptor S whose’foreign server name is
equivalent to FSN.

2) If <dqop behavior> specifies RESTRICT, then S shall not be referenced by any foreign talple
descriptor or by any user mapping descriptor.

3) Let Albe the authorization identifier that owns the foreigh server descriptor identified by FSN.

Access |Rules

1) The epabled authorization identifiers shall include A.

Genergl Rules

1) Let UM be any user mapping descriptor that includes a foreign server name that is equivplent
to SN. Let Al be the authorizationgdentifier included in UM. The following <drop user mapping

statement> is effectively executed without further Access Rule checking:

USER MAPPI NG FOR Al 'SERVER SN

2) The fpllowing <revoke Statement> is effectively executed with a current authorization identifier

of “_

REVOKE ALL/PRI VI LEGES ON SN FROM A CASCADE

3) The

STEM” and without further Access Rule checking:

sCriptor S is destroyed.

Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<drop foreign server statement>.

136 Management of External Data (SQL/MED)

© ISO/IEC 2001 - All rights reserved


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
13.4 <foreign-data wrapper definition>

13.4 <foreign-data wrapper definition>

Function
Define a foreign-data wrapper
Format

<foreigntdata wapper definition> ::=
CREATE FORElI GN DATA WRAPPER <f orei gn-data wrapper nane>
[ [AUTHORI ZATI ON <aut hori zation identifier> ]
[ [<l'ibrary name specification> ]
<llanguage cl ause>
[ [<generic options> ]

<library|nanme specification> ::= LIBRARY <library name>

<library|name> ::= <character string literal >

Syntax|Rules

1) Let WN be the <foreign-data wrapper name>. Let C be\the catalog identified by the expl|cit
or implicit catalog name of WN. C shall not include:a foreign-data wrapper descriptor whpse
foreign-data wrapper name is equivalent to WN.

2) If <library name specification> is not specified, then a <library name specification> with pn
implementation-dependent <library name>sis implicit.

3) If AUTHORIZATION <authorization identifier> is not specified, then

Case:

a) Iflthe <foreign-data wrapper definition> is contained in an SQL-client module that hgs a

<m:odule authorization identifier> specified, then an <authorization identifier> equal tp that
<module authorizationsidentifier> is implicit for the <foreign-data wrapper definition>

b) Otherwise, an <authorization identifier> equal to the SQL-session user identifier is implicit.

Access |Rules

1) The ;jrivileges necessary to execute <foreign-data wrapper definition> are implementatiovll—
defined

General Rules

1) A foreign-data wrapper descriptor WD is created. WD includes:
a) The foreign-data wrapper name WN.
b) The implicit or explicit <authorization identifier>.
c) The implicit or explicit <library name>.

d) The name of the language specified in <language clause>.
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e) If <generic options> GO is specified, then the generic options descriptor created by GO;
otherwise, an empty generic options descriptor.

2) A privilege descriptor is created that defines the USAGE privilege on this foreign-data wrapper
to the <authorization identifier> of the <foreign-data wrapper definition>. The grantor of the
privilege descriptor is set to the special grantor value “_SYSTEM”. This privilege is grantable.

Conformance Rules

1) Withqut Feature M004, “Foreign data support”, conforming SQL language shall not specilfy
<foreign-data wrapper definition>.
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13.5 <alter foreign-data wrapper statement>

Function

Change the definition of a foreign-data wrapper.
Format

<alter f
Al

[
[

Syntax
1) Let W
or im
foreig
2) If <lik
3) If<al

4) If <al
gener
applig

5) Let A
WN.

Access

1) Thee

Gener3g

1) If <lik
any e

2) If <al
gener

Dr ei gn- dat a wrapper statenent> ::=

TER FOREI GN DATA WRAPPER <f or ei gn-data w apper name>
<library name specification> ]

<alter generic options> |

Rules

N be the <foreign-data wrapper name>. Let C be the catalogidentified by the expl
plicit catalog name of FSN. C shall include a foreign-data wirapper descriptor W wh
nh-data wrapper name is equivalent to WN.

rary name specification> is not specified, then <alter generic options> shall be speci
fer generic options> is not specified, then <library name specification> shall be speci
¢ options>", are applied to AGO with the @generic options descriptor included in W a
able generic options descriptor.

be the authorization identifier thatowns the foreign-data wrapper descriptor identit

Rules

nhabled authorization identifiers shall include A.

| Rules

rary name specification> is specified, then the <library name> is included in W, rep
Kisting <lirary name>.

coptions>", are applied to AGO with the generic options descriptor included in W a

applia

cit
hse

fied.
fied.

fer generic options> AGO is specified, then the Syntax Rules of Subclause 11.3, “<alter

5 the

ied by

acing

fer generic options> AGO is specified, then the General Rules of Subclause 11.3, “<glter

5 the

able generic options descriptor

Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<alter foreign-data wrapper statement>.
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13.6 <drop foreign-data wrapper statement>

Function
Destroy a foreign-data wrapper.
Format

<drop fofeign-data wapper statenment> ::=
DROP FOREI GN DATA WRAPPER <f or ei gn-data wrapper nane> <drop behavi or>

Syntax|Rules

1) Let WN be the <foreign-data wrapper name>. Let C be the catalog identified by the expl|cit
or implicit catalog name of FSN. C shall include a foreign-data wrapper-descriptor W whpse
foreigh-data wrapper name is equivalent to WN.

2) If <dnop behavior> specifies RESTRICT, then W shall not be referenced by the foreign senver
name|included in any foreign server descriptor.

3) Let Albe the authorization identifier that owns the foreigh-data wrapper descriptor identified by
WN.

Access |Rules

1) The epabled authorization identifiers shall inctude A.

Generdl Rules

1) The fpllowing <revoke statement>jis effectively executed with a current authorization ideftifier
of “ JYSTEM” and without further Access Rule checking:

REVOKE ALL PRI VI LEGES ON WN FROM A CASCADE

2) The descriptor of W, is"destroyed.

ConformanceRules

1) Withqut Feature M004, “Foreign data support”, conforming SQL language shall not speci
<drop foreign-data wrapper statement>.
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13.7 <import foreign schema statement>

Function

Acquire information about some or all foreign tables associated with a schema managed by a foreign
server.

Format

<inport fjoreign schena statenent> ::=
| YPORT FOREI GN SCHEMA <forei gn schema nane>
[ <import qualifications> ]
FROM SERVER <f orei gn server nane>
I NTO <l ocal scherma nane>

<inmport fualifications> ::=
LIMT TO <l eft paren> <table nane |ist> <right paren>
| |[EXCEPT <l eft paren> <table nanme |ist> <right paren>

<table nanme list> ::=

<tlabl e nane> [ { <commma> <table name> }... ]
<forei gn|schena name> ::= <schema nane>
<l ocal sthema nane> ::= <schenma nane>

Syntax|Rules

1) Let FBN be <foreign schema name>.

2) For eyery <table name> TN contained in <table name list>:
a) If|TN specifies a <schema name> SN, then SN shall be equivalent to FSN.
b) Otherwise, a <schema.hame> that is equivalent to FSN is implicit.

3) Therd shall be an SQL*schema identified by <local schema name> LSN.

Access |Rules

None

General Rules

1) If the foreign server FSVR identified by <foreign server name> FSVRN does not maintain
information analogous to schemas, or if the foreign-data wrapper by which the SQL-server
accesses FSVR does not support schema importation, then an exception condition is raised:
FDW-specific condition — no schemas.

2) If FSVR does not maintain information about a schema FS whose name is equivalent to FSN,
then an exception condition is raised: FDW-specific condition — schema not found.
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3) Case:

a) If <import qualifications> is not specified, then let ITNL be a <table name list> that contains
the <table name> of every table associated with FS.

b) If <import qualifications> specifies LIMIT TO, then let ITNL be the explicit <table name
list>.

c) If <impnrt qualifir‘afinn<> Qppr‘ifipq EXCFEPT then let ITNI be a <table name list> that
cdntains the <table name> of every table associated with FS except the tables whose.mames
ate specified in the explicit <table name list>.

4) For eyery <table name> FTN contained in ITNL, if FS does not include a descriptor of a fable
whosg <table name> is equivalent to FTN, then an exception condition is raised: FDW-spgcific
condition — table not found.

5) For eyery <table name> FTN contained in ITNL:

a) Lét n be the number of columns whose descriptors are includedyin the table identified by
FTN.

b) Let BCDj, 1 (one) < i < n, be a <basic column definition>that contains a <column name>

equivalent to the name of the i-th column COL of the‘table identified by FTN, a <data
tylpe> corresponding to the data type of COL, and{mplementation-defined <column generic
options>.

c) Let FTD be a <foreign table definition> that’contains FTN, every BCDj, 1 (one) <i g n,
in sequence, separated by <comma>s, FSVRN, and implementation-defined <table generic
options>.

d) FD is effectively executed.

Conformance Rules

1) Withqut Feature M004, “Foreign data support”, and Feature M0O05, “Foreign schema supgort”,
conforming SQL language.shall not specify <import foreign schema statement>.
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14 Access control

14.1 <revoke statement>

Functi
Destroy
Format

No addi ti

Syntax

n

rivileges and role authorizations.

onal Format itens.

Rules

1) [ Insert

after SR21) | Let T be any table descriptor included in S3, T is said to be abandoned

revokg destruction action would result in A1l no longer having USAGE privilege on the fo
server associated with the table described by T.

2) [ Insert

after SR36) | Let FS be any foreign server descriptor. FS is said to be abandoned if t

revokg destruction action would result in A1l noJdonger having USAGE privilege on the fol
data rapper associated with the foreign servér-described by FS.

3) | Augment SR37) | Add abandoned foreign seryer descriptors to the list of objects that shall r

exist.

Access

No ag

Genersg

1) [ Insert

name
furthe

Rules

ditional Access Rules.

| Rules

this GR | For'every abandoned foreign server descriptor FS, let FSN be the <foreign s
> of FS./The following <drop foreign server statement> is effectively executed witho
r Access Rule checking:

f the
eign

eign-

ot

erver
ut

DROP SERVER FSN CASCADE

Conformance Rules

No additional Conformance Rules.
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14.2 <user mapping definition>

Function

Define the mapping of an authorization identifier to a foreign server.
Format

<user nma
CH
SH

[
<speci fi
I

Syntax

1) LetF

bpi ng definition> ::=

REATE USER MAPPI NG FOR <specific or generic authorization identifier>
FRVER <f orei gn server nane>

<generic options> ]

C or generic authorization identifier> ::=
<aut hori zation identifier>

USER

CURRENT_USER

PUBLI C

Rules

SN be the <foreign server name>. If <authorizationidentifier> is specified, then let

U be

the <quthorization identifier>; if PUBLIC is specified, then let U be PUBLIC; otherwise, let U

be thg

2) The S
fier ig

3) Thec
serve

Access

1) The gpplicable privileges shall include the USAGE privilege on the foreign server identifig

FSN.

2) Addit
defing

Genersg

1) Awuse

current authorization identifier.

U and whose foreign server name is eguivalent to FSN.

atalog identified by the explicit orlimplicit catalog name of FSN shall include a fore
- descriptor whose foreign server’name is equivalent to FSN.

Rules

onal privileges, if any, necessary to execute <user mapping definition> are implemen
d.

| Rutes

I 'mapping descriptor UMD is created. UMD includes:

QL-environment shall not include an usér-mapping descriptor whose authorization i

[denti-

gn

ed by

[tation-

a) Case:

i)
i)

If <specific or generic authorization identifier> specifies PUBLIC, then PUBLIC.

Otherwise, the authorization identifier U.

b) The foreign server name FSN.

c) If <generic options> GO is specified, then the generic options descriptor created by GO;

ot

144 Management of External Data (SQL/MED)
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Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<user mapping definition>.
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14.3 <alter user mapping statement>

Function

Change the definition of an user mapping.
Format

<alter u
Al
SH
<3

Syntax

1) LetF
thoriz

ser nmappi ng statenment> ::=

TER USER MAPPI NG <speci fic or generic authorization identifier>
FRVER <f orei gn server nane>

Iter generic options>

Rules

ation identifier> is specified, then let U be the <authorization)identifier>; if PUBLI

specified, then let U be PUBLIC; otherwise, let U be the currentiauthorization identifier.

2) The g

QL-environment shall include a user mapping descriptor UMD whose authorizatior

identifier is U and whose foreign server name is equivalent to FSN.

3) The S
gener|

Access

1) Thep
defing

Genersg

1) The @
gener|

Confor

1) Withg
<alter

yntax Rules of Subclause 11.3, “<alter generi¢c.options>", are applied to AGO with t
¢ options descriptor included in UMD as the. applicable generic options descriptor.

Rules

rivileges necessary to execute <alter’user mapping statement> are implementation
d.

| Rules

eneral Rules of Subclause 11.3, “<alter generic options>", are applied to AGO with
¢ options descriptor-included in AM as the applicable generic options descriptor.

mMmance Rules

user mhapping statement>.

ut FeaturelM004, “Foreign data support”, conforming SQL language shall not speciffy

SN be the <foreign server name> and let AGO be the <alter generic options>. If <gu-

C is

the

146 Management of External Data (SQL/MED)
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14.4 <drop user mapping statement>

Function

Destroy an user mapping.

Format

<drop user mapping statement> ::=

SHERVER <f or ei gn server name>

Syntax

1) Let FBN be the <foreign server name>. If <authorization identifier> jis\specified, then let

USER MAPPI NG FOR <specific or generic authorization identifier>

Rules

U be

the <authorization identifier>; if PUBLIC is specified, then let U be'PUBLIC; otherwise, let U

be thg

2) The S

identifier is U and whose foreign server name is equivalent to FSN.

Access |Rules

1) The privileges necessary to execute <drop user mapping statement> are implementation-d

Genersg

1) UMD

Conformance Rules

1) Withg
<drop

current authorization identifier.

QL-environment shall include a user mapping descriptor UMD whose authorizatior

| Rules

is destroyed.

ut Feature M004, “Foreign data support”, conforming SQL language shall not specify

user mapping statement>.

pfined.
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15 SQL-client modules

15.1 <SQL-client module definition>

Function
Define an SQL-client module.
Forma

No additional Format items

Syntax|Rules

No additional Syntax Rules.

Access |Rules

No additional Access Rules.

Genergl Rules

1) [ Inser{after GR5)a) | If the SQL-session context of any of the SQL-sessions associated with the
SQL-agent include {foreign server name\x"FSConnectionHandle} pairs, then for each such [pair:

i) Leét CH be the FSConnectionHandle.

ii) The FreeFSConnecti on( )¢routine is invoked with CH as the argument.

2) [ Inser{ after GR5)a) | If the SQL-session context of any of the SQL-sessions associated with the
SQL-agent include {foreign-data wrapper name : WrapperEnvHandle} pairs, then for each such

pair:

i) Lét EH be the-WrapperEnvHandle.

ii) The Fr.eeW apper Env( ) routine is invoked with EH as the argument.

Conformance Rules

No additional Conformance Rules.

© ISO/IEC 2001 — All rights reserved SQL-client modules 149


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
15.2 <externally-invoked procedure>

15.2 <externally-invoked procedure>

Function
Define an externally-invoked procedure.

Format

No addi tijonal Fornmat itens.

Syntax|Rules

1) [ Inser{before SR1) | <host parameter data type> shall not contain a <datalink.control definifion>.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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15.3 Calls to an <externally-invoked procedure>

Function
Define the call to an <externally-invoked procedure> by an SQL-agent.
Syntax Rules

1) [ InserfmMo SR2ET]

DATA_EXCEPTI ON_DATALI NK_VALUE_EXCEEDS MAXI MUM_LENGTH:
constant SQ.STATE_TYPE : = "2201D';

DATA_EXCEPTI ON_I NVALI D_DATA_SPECI FI ED_FOR_DATALI NK:
constant SQ.STATE_TYPE : = "22017";

DATA_EXCEPTI ON_NULL_ARGUMENT_PASSED TO DATALI NK_CONSTRUCTOR:
constant SQ.STATE_TYPE : = "2201A";

DATALI NK_EXCEPTI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE : = "HWO00";

DATALI NK_EXCEPTI ON_EXTERNAL_FI LE_NOT_LI NKED:
constant SQ.STATE_TYPE : = "HWO01";

DATALI NK_EXCEPTI ON_EXTERNAL_FI LE_ALREADY_L-NKED:
constant SQ.STATE_TYPE : = "HW02%;

DATALI NK_EXCEPTI ON_REFERENCED FI LE_DOES(NOT_EXI ST:
constant SQLSTATE_TYPE : = "HWO03";

FDW SPEC!I FI C_CONDI TI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE : =" HV000";

FDW _SPECI FI C_CONDI TI ON_COLUVMN_NANE_NOT_FOUND:
constant SQLSTATE_TYPE\,;= "HV005";

FDW SPECI FI C_CONDI TI ON_DYNAMC PARAMETER VALUE_NEEDED:
constant SQLSTATE TYPE := "HV002";

FDW SPECI FI C_CONDI TI ON_EUNCTI ON_SEQUENCE _ERRCR:
constant SQLSTATE_TYPE : = "HV010";

FDW _SPECI FI C_CONDI Tl ON | NCONSI STENT_DESCRI PTOR_| NFORVATI ON:
constant SQLSTATE_TYPE : = "HV021";

FDW SPECI FI C_CONDILTI ON_I NVALI D_ATTRI BUTE_VALUE:
const ant USQLSTATE_TYPE : = "HV024";

FDW _SPEC!I FI CLCONDI TlI ON_I NVALI D_COLUMN_NAME:
constant SQLSTATE_TYPE : = "HVO07";

FDW _SPECLELC_CONDI Tl ON_I NVALI D_COLUVN_NUMBER:
const ant SQLSTATE_TYPE : = "HV008";

FDW SPEC!I FI C_CONDI TlI ON_I NVALI D_DATA _TYPE:
constant SQLSTATE_TYPE : = "HV004";

FDWASPEC! FI C_CONDI TlI ON_I NVALI D_DATA_TYPE_DESCRI PTORS:
constant SQLSTATE_TYPE : = "HV006";

FDW SPEC!I FI C_CONDI TI ON_I NVALI D_DESCRI PTOR_FI ELD_| DENTI FI ER:
constant SQLSTATE_TYPE : = "HV091";

FDW SPECI FI C_CONDI Tl ON_I NVALI D_HANDLE:
const ant SQLSTATE TYPE : = "HVOOB";

FDW SPECI FI C_CONDI TlI ON_I NVALI D_OPTI ON_I NDEX:
constant SQLSTATE TYPE : = "HV00C';

FDW SPEC!I FI C_CONDI TI ON_I NVALI D_OPTI ON_NAME:
constant SQLSTATE TYPE := "HVO0OD';

FDW SPEC!I FI C_CONDI Tl ON_I NVALI D_STRI NG_FORNVAT:
constant SQLSTATE TYPE : = "HVOOA";

FDW SPEC!I FI C_CONDI Tl ON_I NVALI D_STRI NG_LENGTH_OR_BUFFER_LENGTH:
constant SQLSTATE_TYPE : = "HV090";

FDW _SPEC!I FI C_CONDI TI ON_I NVALI D_USE_OF_NULL_PO NTER:
constant SQLSTATE_TYPE : = "HV009";

FDW _SPEC!I FI C_CONDI TI ON_LI M T_ON_NUMBER_OF_HANDLES_EXCEEDED:
constant SQLSTATE TYPE : = "HV014";

FDW SPEC!I FI C_CONDI TI ON_MEMORY_ALLOCATI ON_ERROR:
const ant SQLSTATE TYPE : = "HV0O01";
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Access

No ag

Genersg

No ag

Confor

No adg

9075-9:2001 (E)
s to an <externally-invoked procedure>

FDW SPECI FI C_CONDI TI ON_NO_SCHEMAS:

constant SQLSTATE_TYPE : = "HVOOP";

FDW _SPECI FI C_CONDI TI ON_OPTI ON_NAME_NOT_FOUND:
constant SQLSTATE_TYPE := "HV00J";

FDW _SPECI FI C_CONDI TI ON_REPLY_HANDLE:
constant SQ.STATE_TYPE : = "HYOOK";

FDW _SPECI FI C_CONDI TI ON_SCHENMA_NOT_FOUND:
constant SQLSTATE_TYPE : = "HV00Q';

FDW _SPECI FI C_CONDI TI ON_TABLE_NOT_FOUND:
constant SQ STATE TYPE - = " HVOOR":

FDW _SPECI FI C_CONDI TI ON_UNABLE_TO_CREATE_EXECUTI ON:
constant SQLSTATE_TYPE : = "HVOOL";

FDW SPECI FI C_CONDI TI ON_UNABLE_TO CREATE_REPLY:
constant SQLSTATE_TYPE : = "HVOOM';

FDW SPEC!I FI C_CONDI TI ON_UNABLE_TO ESTABLI SH_CONNECTI ON:
constant SQLSTATE_TYPE : = "HVOON';

I NVALI D_FOREI GN_SERVER_SPECI FI CATI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE : = "0X000";

PASSTHROUGH_SPECI FI C_CONDI TI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE : = "0Y000";

PASSTHROUGH_SPECI FI C_CONDI TI ON_I NVALI D_CURSOR.OPTI ON:
constant SQLSTATE_TYPE := "0Y001";

PASSTHROUGH_SPECI FI C_CONDI TI ON_I NVALI D_CURSEGR_ALLQOCATI ON:
constant SQLSTATE_TYPE : = "0Y002%%

Rules

ditional Access Rules.

| Rules

ditional General Rules.

mance Rules

ditional Conformance Rules.
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15.4 <SQL procedure statement>

Function

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

Format

ISO/IEC 9075-9:2001 (E)

15.4 <SQL procedure statement>

<SQ. schema definition statenment> ::=

'l Al alternatives froml SO | EC9075-2
'l Al alternatives fromlSQO | EC9075-5
<foreign table definition>

<foreign server definition>

<forei gn-data w apper definition>
<user nmappi ng definition>

<SQ. schenma mani pul ation statement> :: =

I
I
I
I
I
I
I
I
I
<SQL ses

Syntax

No ag

Access

No ag

Genersg

Il Al alternatives fromlSQ | EC9075-2
' Al alternatives fromlSQO | EC9075-5
<alter foreign table statenent>

<drop foreign table statenent>

<alter foreign server statenent>
<drop foreign server statenent>

<alter foreign-data w apper statenment>
<drop foreign-data w apper statenent>
<al ter user mapping statenment>

<drop user nappi ng statenent>

i on statenment> [ :=
Il Al alternatives fromlSQ | ECQ075-2
<set passthrough statenent >

Rules

ditional Syntax Rules.

Rules

ditional(Access Rules.

| Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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15.5 Data type correspondences

Function

Specify the data type correspondences for SQL data types and host language types.
Tables

Table 6—Data type correspondences for Ada
SQL Data Type Ada Data Type

All alterhatives from ISO/IEC
9075-2

All alterhatives from ISO/IEC
9075-5

DATALINK SQL_STANDARD.CHAR, with PPLENGTH of LD*

1The lendth LD of the character data type corresponding with SQL data type DATALINK is the smallest integer ndt less
than the puotient of the division N/B, where N is the maximum datalink length and B is the implementation-defined

number df octets contained in a character of the host language. (The term, “maximum datalink length” is defined |n
Subclausg¢ 4.8, “Datalinks”.)

Table 7—Data type correspondences for C
SQL Data Type C Data Type

All alterhatives from ISO/IEC
9075-2

All alterhatives from ISO/IEC
9075-5

DATALINK char, with length LD®

5The lendth LD of the character data type corresponding with SQL data type DATALINK is the smallest integer ndt less
than the fuotient of the division.N/B, where N is the maximum datalink length and B is the implementation-defined

number df octets contained in.a_character of the host language. (The term “maximum datalink length” is defined |n
Subclausg 4.8, “Datalinks”.)

Table 8—Data type correspondences for COBOL
SQL Data Type COBOL Data Type

All altermativesfrom1SOAEES

9075-2

All alternatives from ISO/IEC
9075-5

DATALINK alphanumeric, with length LD*

4The length LD of the character data type corresponding with SQL data type DATALINK is the smallest integer not less
than the quotient of the division N/B, where N is the maximum datalink length and B is the implementation-defined
number of octets contained in a character of the host language. (The term “maximum datalink length” is defined in
Subclause 4.8, “Datalinks”.)
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Table 9—Data type correspondences for Fortran

SQL Data Type

Fortran Data Type

All alternatives from ISO/IEC
9075-2

All alternatives from ISO/IEC
9075-5

DATALINK

CHARACTER with length LD*

4The lendth LD of the character data type corresponding with SQL data type DATALINK is the smallest intéger’ndt less
than the puotient of the division N/B, where N is the maximum datalink length and B is the implementation-defirjed
number df octets contained in a character of the host language. (The term “maximum datalink length®.is defined jn

Subclausg¢ 4.8, “Datalinks”.)

Table 10—Data type correspondences for MUMPS

SQL D4ta Type

MUMPS Data Type

All alterhatives from ISO/IEC
9075-2

All alterhatives from ISO/IEC
9075-5

DATALINK

character

Table 11—Data type correspondences for Pascal

SQL Data Type

Pascal(Data Type

All alterhatives from ISO/IEC
9075-2

All alterhatives from ISO/IEC
9075-5

DATALINK

PACKED ARRAY[1..LD?] OF CHAR

2The lendth LD of the character data type corresponding with SQL data type DATALINK is the smallest integer ngt less
than the fuotient of the diwision N/B, where N is the maximum datalink length and B is the implementation-defined
number df octets contdihed in a character of the host language. (The term “maximum datalink length” is defined |n

Subclausg 4.8, “Datalinks”.)

Table 12—Data type correspondences for PL/I

SQL Data Type

PL/I Data Type

All alternatives from ISO/IEC
9075-2

All alternatives from ISO/IEC
9075-5
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Table 12—Data type correspondences for PL/I (Cont.)
SQL Data Type PL/I Data Type

DATALINK CHARACTER VARYING(LD?)

2The length LD of the character data type corresponding with SQL data type DATALINK is the smallest integer not less
than the quotient of the division N/B, where N is the maximum datalink length and B is the implementation-defined
number of octets contained in a character of the host language. (The term “maximum datalink length” is defined in
Subclause 4.8, “Datalinks”.)

Conformance Rules

No additional Conformance Rules.
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16 Data manipulation

16.1 <declare cursor>

ISO/IEC 9075-9:2001 (E)

Functic
Define a
Format

No addi ti

Syntax

DN

ursor.

onal Format itens.

Rules

1) [ Inser

Access

No ag

Genersg

No ag

Confor

No ag

Rules

ditional Access Rules.

| Rules

ditional Access Rules.

mance Rules

ditional Access Rules:

after SR18)b) | DT shall not be DATALINK-ordered.
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16.2 Effect of deleting rows from base tables

Function
Specify the effect of deleting rows from one or more base tables.

Syntax Rules

No additional Syntax Rules.

Access [Rules

No additional Access Rules.

Genergl Rules

1) [ Inserfafter GR6) | For each row R that is marked for deletion from (T ) for each component DLC
of T Wwhose declared type is DATALINK or some distinct type with a source data type of
DATALINK and whose descriptor includes a link control option that specifies FILE LINK
CONTROL, let DLCV be the value of DLC in R.

NOTHE 40 — “component” is defined in Subclause 4.10, “Columns, fields, and attributes”.

2) [ Inserafter GR6) | If DLCV is not the null value, then et EF be the external file referenced| by
DLCV.

Case:

a) If|EF is not linked and the integrity control option included in the descriptor of DLC $peci-
figs INTEGRITY ALL, then an exception condition is raised: datalink exception — extgrnal
file not linked.

b) If|EF is linked, then EF isunlinked.

NOTE 41 — The effect of 'unlinking depends on the unlink control option, RESTORE or DELETE,
included in the columnydescriptor of C, as specified in Subclause 4.10, “Columns, fields, and gt-
trjbutes”.

Conformance Rules

No additional Conformance Rules.
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16.3 Effect of inserting tables into base tables

Function

Specify the effect of inserting each of one or more given tables into its associated base table.

Syntax

Rules

No ag

Access

No adg
Gener3g

1) | Insert
is DA
inclug
optiorn
R.
NOTH
If DL
a) C

b) C

ditional Syntax Rules.

Rules

ditional Access Rules.

| Rules

TALINK or some distinct type with a source data type of DATALINK and whose des

If the“read permission option included in the descriptor of DLC is DB, then the S
Mediated Access Indication of DLCV is set to True .

this GR | For each row R inserted into T, for each component(DL'C of T whose declaref type

riptor

es a link control option that specifies FILE LINK CONTROL and includes a link coptrol

bl file

ontrol

tion-
N and

that is INTEGRITY ALL or INTEGRITY SELECTIVE; let DLCV be the value of DL.C in
F 42 — “component” is defined in Subclause 4.10, “€olumns, fields, and attributes”.
CV is not the null value, then let EF be the &xternal file referenced by DLCV.
hSe:
If EF is linked, then an exception‘ondition is raised: datalink exception — extern
already linked.
If INTEGRITY ALL is specified, then EF is linked according to the <datalink file g
option> READ PERMISSION and WRITE PERMISSION of DLC.
If INTEGRITY SELRECTIVE is specified, then EF may be linked in an implementg
defined manner according to the <datalink file control option> READ PERMISSIO
WRITE PERMIJSSION of DLC.
hSe:

ii) Otherwise, the SQL-Mediated Access Indication of DLCV is set to False .

2) If DLCV does not reference a file, then an exception condition is raised: datalink exception —

refere

nced file does not exist

Conformance Rules

No additional Conformance Rules.

© ISO/IEC
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16.4 Effect of replacing rows in base tables

Function

Specify th
Syntax

e effect of replacing some of the rows in one or more base tables.

Rules

No additional Syntax Rules.

Access [Rules

No adg

Gener3g

ditional Access Rules.

| Rules

1) [ Insert

after GR7) | For each replaced row R, for each component DLC of R whose declared ty

DATA
incluga
file cd

existipng value of DLC in R and let DLCV2 be the corresponding datalink in the new tran
variable.
NOTHE 43 — “component” is defined in Subclause 4.10,-'Columns, fields, and attributes”.

LINK or some distinct type with a source data type of DATALINK and whose descr
es a link control option that specifies FILE LINK CONTROL and includes a <datalj
ntrol option> that is INTEGRITY ALL or INTEGRITY SELECTIVE, let DLCV1 be

pe is
ptor
nk

the

ition

a) IfIDLCV1 is not the null value, then let EF1be the external file referenced by DLCV1,

Case:

i) If EF1 is not linked and the integrity control option included in the descriptor of [DLC
specifies INTEGRITY ALL, then an exception condition is raised: datalink exceptipn —
external file not linked.

ii) If EF1 is linked, EF1 1S unlinked.

NOTE 44 — The g&ffect of unlinking depends on the unlink control option, RESTORE or
DELETE, included’in the column descriptor of C, as specified in Subclause 4.10, “Columns,
fields, and attributes”.

b) If|DLCVZ2 isqiot the null value, then let EF2 be the external file referenced by DLCV2

Case:

1Y If EE2 is linked, then an exception condition is raised: datalink exception — eX

160 Management of External Data (SQL/MED)

file already linked.

2) If INTEGERITY ALL is specified, then EF2 is linked according to the <datalin
control option> of READ PERMISSION and WRITE PERMISSION of DLC.

ternal

k file

3) If INTEGRITY SELECTIVE is specified, then EF2 may be linked in an implementation-
defined manner according to the <datalink file control option> of READ PERMIS-

SION and WRITE PERMISSION of DLC.
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ii) Case:

1) If the read permission option included in the descriptor of DLC is DB, then the
SQL-Mediated Access Indication of DLCV2 is set to True .

2) Otherwise, the SQL-Mediated Access Indication of DLCV2 is set to False .

2) If DLCV2 does not reference a file, then an exception condition is raised: datalink exception —
referepced file does not exist

Conformance Rules

No additional Conformance Rules.
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(Blank page)
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17 Session management

17.1 <set passthrough statement>

Function
Set the pass-through flag to True or False for the current SQL-session context.

Format

<set pas$through statenment> ::=
SHET PASSTHROUGH <passt hrough specificati on>

<passt hr pugh specification> ::=
<val ue specification>
| |OFF

Syntax|Rules

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

Access |Rules

None

Generdl Rules

1) If thefe is a pass-through foreign server name included in the current SQL-session conte

t;

then let FSN be that passsthirough foreign server name, let WN be the name of the foreigp-data

wrapper included in theforeign server descriptor of the foreign server identified by FSN,
WR bg the foreign-data wrapper identified by WN, and let WRLN be the name of the libr

identified in the fereign-data wrapper descriptor of WR.

let
ary

2) For each execution handle EXH; that is part of an {<SQL statement name> : ExecutionHandle}

pair that js'present in the current SQL-session context, the FreeExecut i onHandl e( ) rout

the librapy-identified by WRLN is invoked with EXH; as the argument.

ne in

3) All {<SQL statement name> : ExecutionHandle} pairs present in the current SQL-session

context are removed from the current SQL-session context.
4) Case:

a) If <value specification> is specified, then:

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

TRIM( BOTH’ ' FROMS)

ii) If V does not conform to the Format and Syntax Rules of a <foreign server name>, then

an exception condition is raised: invalid foreign server specification.
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iii) If a foreign server descriptor that includes V as the foreign server name exists, then let
FS be that foreign server. Otherwise, an exception condition is raised: invalid foreign
server specification.

iv) If the current privileges do not include USAGE privilege on FS, then an exception
condition is raised: invalid foreign server specification.

V) The pass-through flag of the current SQL-session context is set to True .

vi) The pass-through foreign server name included in the current SQL-session context is set
to the foreign server name of FS.

b) Otherwise:

The pass-through flag of the current SQL-session context is set to Ralse .

ii) The pass-through foreign server name included in the current SQL-session context is
deleted.

Conformance Rules

1) Withqut Feature M004, “Foreign data support”, conforming SQL language shall not contain any
<set passthrough statement>.
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18 Dynamic SQL

18.1 Description of SQL descriptor areas

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

1) [ Inser{ before SR6)q) | TYPE indicates DATALINK.

2) [ Inser{ before SR7)v) | TYPE indicates DATALINK and T is specified by DATALINK.

Access |Rules

No additional Access Rules.

Genergl Rules

1) | Replafe GR1) | Table 13, “Codes used for SQL data types in Dynamic SQL", specifies the cqdes
assoclated with the SQL data types.

Table 13—Codes used for SQL data types in Dynamic SQL

Data Tyjpe Code

All alterpatives from All alternatives from ISO/IEC 9075-5
ISO/IEC 9075-5

DATALINK 70

ConformanceRules

1) Withqut Feature M003, “Datalinks via SQL language”, TYPE shall not indicate DATALINK.
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18.2 <prepare statement>

Function
Prepare a statement for execution.

Format

No addi tijonal Fornmat itens.

Syntax|Rules

No additional Syntax Rules.

Access [Rules

No additional Access Rules.

Genergl Rules

1) [ Inser{before GR1) | If the pass-through flag of the current SQL-session context is True and if
<SQL statement variable> conforms to the Format.and Syntax Rules of a <preparable state-
ment? other than <set passthrough statement>{then:

>

a) Let FSN be the pass-through foreign sérver name included in the current SQL-sessig
cdntext. Let WN be the name of thefereign-data wrapper included in the foreign seryer
descriptor of the foreign server identified by FSN. Let WR be the foreign-data wrappégr
identified by WN. Let WRLN_ be‘the name of the library identified in the foreign-data
wrapper descriptor of WR.

b) Case:

i) If the current SQL-session context includes a {foreign-data wrapper name : Wrapper-
EnvHandle} pair whose foreign-data wrapper name is equivalent to WN, then let WEH
be the WrapperEnvHandle associated with WN.

iil) Otherwise:

1)L et WH be the WrapperHandle allocated for the foreign-data wrapper identified
by WN. The resource identified by WH is referred to as an allocated foreign-data
wrapper description.

2) Let WEH be the WrapperEnvHandle returned by the invocation of the Al | ocW apper Env( )
routine in the library identified by WRLN, with WH as the argument.

3) The { WN : WEH} pair is included in the current SQL-session context.

4) WH is deallocated and all its resources are freed.
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c) Case:

d)

e)

f)
)

Confor

i)

If the current SQL-session context includes a {foreign server name : FSConnection-

Handle} pair whose foreign server name is equivalent to FSN, then let FSCH be t
FSConnectionHandle associated with FSN.

Otherwise:

1) 1et SH be the ServerHandle allacated for the foreign server identified hy ESN

th

T
N

Let STV be the contents of <SQL statement variable>. Let STVL be the length of ST
EKH be the ExecutionHandle returned by the invocation of the Tr ansni t Request () r(

resource identified by SH is referred to as an allocated foreign server descriptig

2) |If there is a user mapping identified by the current authorization identifier, th
let UH be the UserHandle allocated for that user mapping; otherwise)let UH

identified by UH is referred to as an allocated user mapping description.

4) The {FSN : FSCH} pair is included in the current SQb-session context.
5) SH is deallocated and all its resources are freed.

6) UH is deallocated and all its resources are-freed.

the library identified by WRLN with FSCH, STV, and STVL as arguments.

e ExecutionHandle associatedwith <SQL statement name>.

The Fr eeExecut i onHandle( ) routine in the library identified by WRLN is invoked
OEXH as the argument.

The {SQL statement name : ExecutionHandle} pair whose SQL statement name

p further General Rules of this Subclause are applied.

mance Rules

No additional Conformance Rules.

© ISO/IEC 2001- All rights reserved Dynamic SQL

he

The
n.

en
be

the UserHandle allocated for the user mapping identified by PUBIME. The respurce

3) Let FSCH be the FSConnectionHandle returned by the invocation of the Connegt Server ()
routine in the library identified by WRLN with WEH, SHy.and UH as the arguments.

. Let
utine

the current SQL-session context includes an {SQL statement name : ExecutionHandle}

pair whose SQL statement name is'equivalent to <SQL statement name>, then let OEXH be

with

equivalent to(<SQL statement name> is removed from the current SQL-session coptext.

ne {<SQL statement name> : EXH} pair is included in the current SQL-session contgxt.
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18.3 <deallocate prepared statement>

Function

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

Format

No addi ti

onal Format itens.

Syntax|Rules
No additional Syntax Rules.
Access [Rules
No additional Access Rules.
Genergl Rules
1) [ Inser{before GR1) | If the pass-through flag of the current SQL-session context is True , an

current SQL-session context includes an {SQL statement name : ExecutionHandle} pair w

SQL ¢

a) Let FSN be the pass-through foreign sérver name included in the current SQL-sessig

cd
dé
ti
dg

b)

c)

o

d) N

tatement name is equivalent to <SQL statément name>, then:

ntext. Let WN be the name of the\fereign-data wrapper included in the foreign ser
scriptor of the foreign server identified by FSN. Let WR be the foreign-data wrappe
ied by WN. Let WRLN be the hame of the library identified in the foreign-data wra|
scriptor of WR. Let EXH bé the ExecutionHandle associated with <SQL statement n

ne FreeExecutionHandl e( ) routine in the library identified by WRLN is invoked wi
XKH as the argument.

ne {SQL statement name : ExecutionHandle} pair whose SQL statement name is eq
ht to <SQL{Statement name> is removed from the current SQL-session context.

b further General Rules of this Subclause are applied.

i the
hose

>

er
iden-

bper

ame>.

[th

liva-

Confor

mMmance Rules

No additional Conformance Rules.
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18.4 <describe statement>

Function

Obtain information about the <select list> columns or <dynamic parameter specification>s contained
in a prepared statement or about the columns of the result set associated with a cursor.

Format

No addi ti

Syntax

No ag

Access

No ag

Genersg

onal Format itens.

Rules

ditional Syntax Rules.

Rules

ditional Access Rules.

| Rules

1) [ Insert

before GR1) | If the pass-through flag of the ¢urrent SQL-session context is True , an

curre
SQL ¢

a) L
as
bg
E

b) A
is
S

c) L

WRD be the wrapper parameter descriptor and server parameter descriptor, respectiy

name is the value.of the <descriptor name>'s <simple value specification> and whose

Nt SQL-session context includes an {SQL statement name : ExecutionHandle} pair w
tatement name is equivalent to <SQL statement name>, then:

bt EXH be the ExecutionHandle asséciated with <SQL statement name>. Let WPD

sociated with the WPDHandleand WRDHandle, respectively, that would be return
the invocation of the Get-WWPDHandl e( ) and Get WRDHandl e( ) routines with EXH as
KecutionHandle parameter.

N SQL system descriptor area shall have been allocated and not yet deallocated wh

that specified by’'the <scope option>. Otherwise, an exception condition is raised: i
DL descriptor-name.

bt DA be-the descriptor area identified by the <descriptor name>. Let N be the <ocq
nces> specified when DA was allocated.

 the
hose

and
ely,
b
the

se
bcope
valid

ur-

d) DR

iIs set as falows:
1S -aSHOHOWS-

© ISO/IEC

If the statement being executed is a <describe output statement>, then:
1) Let TD be the value of the COUNT field in WRD.

2) If TD is greater than N, then a completion condition is raised: warning — ins
cient item descriptor areas.

uffi-

3) All header fields are set to the values of the header fields of WRD with the same

name.
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i)

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

Oth-

erwise, the first TD item descriptor areas are set with values from the corresponding

item descriptor areas and, optionally, subordinate descriptors from WRD.
If the statement being executed is a <describe input statement>, then:

1) Let TD be the value of the COUNT field in WPD.

2) If TD is greater than N _then a completion condition is raised: warning — in

iffi-

e) Np further General Rules of this Subclause are applied.

cient item descriptor areas.

name.

4) If TD is 0 (zero) or TD is greater than N, then no item descriptor.areas are set

item descriptor areas and, optionally, subordinate descriptoks from WPD.

2) [ Inser

after GR8)d)xi) | If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH

set to
NOTE

Confor

1) Withg

the maximum datalink length.
E 45 — The term “maximum datalink length” is defined in*Subclause 4.8, “Datalinks”.

mance Rules

170 Management of External Data (SQL/MED)

3) All header fields are set to the values of the header fields of WPD with the same

Oth-

erwise, the first TD item descriptor areas are set with values from the corresponding

are

ut Feature M003, “Datalinks via SQL lapguage”, TYPE shall not indicate DATALINK.
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18.5 <inputusing clause>

Function

Supply input values for an <SQL dynamic statement>.
Format

No addi tijonal Format itemns.

Syntax|Rules
No additional Syntax Rules.
Access [Rules
No additional Access Rules.
Genergl Rules
1) [ Inserfafter GR1) | If the pass-through flag of the current SQL-session context is True , then
a) Leét HL1 be the standard host language in which the SQL-server is written and let Hl
the standard host language in which the foreign-data wrapper is written.
b) Case:
i) If an <input using clause> is'used in a <dynamic open statement>, then let SN bq
<statement name> of the associated <dynamic declare cursor>.
ii)) Otherwise, let SN be the <SQL statement name> of the <execute statement>.
c) Let EXH be the ExecutionHandle associated with SN. Let WPD and SPD be the wray

W
th

parameter descriptor and server parameter descriptor, respectively, associated with the

PDHandle and .SPDHandle, respectively, that would be returned be the invocation
e Get WPDHandl e( ) and Get SPDHandl e( ) routines with EXH as the ExecutionHandl

parameter.

d) L

bt D\bé the value of COUNT in WPD.

| 2 be

the

per

pf

a)

e) If

<using arguments> Is specified and the number of <using argument>s Is not D, the

n an

exception condition is raised: dynamic SQL error — using clause does not match dynamic
parameter specifications.

f) If

© ISO/IEC

<using input descriptor> is specified, then:
Let DA be the descriptor area identified by <descriptor name>.
Let N be the value of COUNT in DA.

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

area
ion
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iv) If the first N item descriptor areas in DA are not valid as specified in Subclause 18.1,
“Description of SQL descriptor areas”, then an exception condition is raised: dynamic
SQL error — using clause does not match dynamic parameter specifications.

v) In the first N item descriptor areas in DA:

1) 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 SQL error — using clause does not

Maanale ararantar oot fiadr o

2) If the value of INDICATOR is not negative, TYPE does not indicate ROWand the
item descriptor area is not subordinate to an item descriptor area whose INDICA-
TOR value is negative or whose TYPE field indicates ARRAY or ARRAY LOCATOR,
and if the value of DATA is not a valid value of the data type represented by the
item descriptor area, then an exception condition is raised: dyramic SQL error —
using clause does not match dynamic parameter specifications.

g Forl1(one) <i<D:

i) Let TDT be the effective declared type of the i-th input.<dynamic parameter specifica-
tion> defined by the type representation of the corresponding item descriptor area and
its subordinate descriptor areas in WPD.

ii) Case:
1) If <using input descriptor> is specifiedi.then:
A) Let IDA be the i-th item descriptor area in DA whose LEVEL value is O (z¢ro).
B) Let SDT be the effective déclared type represented by IDA.
C) Let SV be the associated value of IDA, which is defined to be
Case:
1) If the value of INDICATOR is negative, then SV is the null value.
1) 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.

2) Otherwise, SV is the value of DATA with data type SDT.

2) If <using arguments> is specified, then let SDT and SV be the declared type and
value, respectively, of the i-th <using argument>.

iii) Case:
1) If SDT is a locator type, then:

A) If SV is not the null value, then let the value TV; of the i-th dynamic parameter
be the value of SV.

B) Otherwise, let the value TV; of the i-th dynamic parameter be the null value.
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2) If SDT and TDT are predefined data types, then

Case:

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, and there is an implementation-defined conversion from type
SDT to type TDT, then that implementation-defined conversion is effectively
performed, converting SV to type TDT, and the result is the value T\4.of the i-th
input dynamic parameter.

B) Otherwise:

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

does not conform to the Syntax Rules of Subclause 6.22, "<cast specifi¢a-
tion>", in ISO/IEC 9075-2, then an exception-Condition is raised: dynamic
SQL error — restricted data type attribute:violation.

I1) If the <cast specification>

CAST ( SV AS TDT)

does not conform to the General“Rules of Subclause 6.22, "<cast specif|ca-
tion>", in ISO/IEC 9075-2;thien an exception condition is raised in accpr-
dance with the General Rules of Subclause 6.22, "<cast specification>"| in
ISO/IEC 9075-2.

I11) The <cast specification>
CAST ( SVASTDT)

is effectively performed and the result is the value TV; of the i-th inp{it

dynamic parameter.

iv) Case:

1) If <using input descriptor> is specified, then all fields, except DATA and DATA _
POINTER, in the i-th item descriptor area of SPD, that can be set according to
Jable 35, “Ability to set foreign-data wrapper descriptor fields”, are set with values
from the corresponding fields of the item descriptor area and, optionally, suborgdinate
descriptors of DA.

2) If <using arguments> is specified, then all fields, except DATA and DATA_POINTER,
in the i-th item descriptor area of SPD, that can be set according to Table 35, “Ability
to set foreign-data wrapper descriptor fields”, are set to implementation-dependent
values.

v) Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the DATA_POINTER
field in the i-th item descriptor area of SPD is set to the address of the buffer that
contains the value TV;.

2) Otherwise, the DATA field in the i-th item descriptor area of SPD is set to TV;.
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h) All header fields in SPD, that can be set according to Table 35, “Ability to set foreign-data
wrapper descriptor fields”, are set to the values of the header fields of WPD with equivalent
names.

i) No further General Rules of this Subclause are applied.

Conformance Rules

No additional Conformance Rules.
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18.6 <output using clause>

Function

Supply output variables for an <SQL dynamic statement>.
Format

No addi tijonal Format itemns.

Syntax

No ag

Access

No adg

Gener3g

Rules

ditional Syntax Rules.

Rules

ditional Access Rules.

| Rules

1) [ Insert

after GR1) | If the pass-through flag of the current SQL-session context is True , then

a) L
th

b) C

c) L

WRDHandle and.SRDHandle, respectively, that would be returned be the invocation
tHe Get WRDHandl e( ) and Get SRDHandl e( ) routines with EXH as the ExecutionHandl
parametef.

d) Let D'\bé the value of COUNT in WRD.

bt HL1 be the standard host language in which the SQL-server is written and let Hl
e standard host language in which the foreign-data wrapper is written.

ASe!

If an <output using clause>‘is-Used in a <dynamic fetch statement>, then let SN |
<statement name> of the associated <dynamic declare cursor>.

Otherwise, let SN be the <SQL statement name> of the <execute statement>.

bt EXH be the ExecutionHandle associated with SN. Let WRD and SRD be the Wraﬁ:per
parameter descriptor and server parameter descriptor, respectively, associated with the

| 2 be

e the

Df

a)

e) If

f) If

© ISO/IEC

<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.

<into descriptor> is specified, then:
Let DA be the descriptor area identified by <descriptor name>.
Let N be the value of COUNT in DA.

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

area
ion
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iv)

v)

0) FeriAfonre)y<i—<b:

If the first N item descriptor areas in DA are not valid as specified in Subclause 1
“Description of SQL descriptor areas”, then an exception condition is raised: dynal
SQL error — using clause does not match target specifications.

In the first N item descriptor areas in DA, if the number of item descriptor areas

8.1,
mic

in

which the value of LEVEL is 0 (zero) is not D, then an exception condition is raised:

dynamic SQL error — using clause does not match target specifications.

Let SDT be the effective declared type of i-th descriptor area whose LEVEL wvalue
(zero) and its subordinate descriptor areas in WRD.

Case:

is0

1) If HL1 and HL2 are both pointer-supporting languages, then {et-SV be the vajue

of the buffer addressed by the DATA_POINTER field in the corresponding ite
descriptor area of SRD, with data type SDT.

2) Otherwise, let SV be the value of the DATA field in the-Corresponding item de
tor area of SRD, with data type SDT.

Case:

1) If <into descriptor> is specified, then:
A) Let IDA be the i-th item descriptorsarea in DA whose LEVEL value is 0 (z
B) Let TDT be the declared type represented by IDA.

2) If <into arguments> is specified, then let TDT be the data type of the i-th <in
argument>.

If the <output using clause> is used in a <dynamic fetch statement>, then let LT[
the data type on the most recently executed <dynamic fetch statement>, if any, fo
cursor CR. It is implementation-defined whether or not an exception condition is r
dynamic SQL erfor — restricted data type attribute violation if any of the followin
true:

1) LTDZXE'and TDT both identify a binary large object type and only one of LTDT
TD s a binary large object locator.

2)( L'TDT and TDT both identify a character large object type and only one of LTO

m

ECrip-

Bro).

to

T be
" the

Aised:
) are

and

T and

TDT is a character large object locator.

3) LTDT and TDT both identify an array type and only one of LTDT and TDT is an

array locator.

4) LTDT and TDT both identify a user-defined type and only one of LTDT and TDT is

a user-defined type locator.

iv) Case:

1) If TDT is a locator type, then:

A) If SV is not the null value, then a locator L that uniquely identifies SV is gener-

ated and is the value TV; of the i-th <target specification>.
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B) Otherwise, the value TV; of the i-th <target specification> is the null value.

h>"

N type
bly
ne i-th

a_

n
fe

2) If SDT and TDT are predefined data types, then
Case:
A) If the <cast specification>
CAST ( SV AS TDT )
does not conform to the Syntax Rules of Subclause 6.22, "<cast specificatio
in ISO/IEC 9075-2, and there is an implementation-defined conversion fror
SDT to type TDT, then that implementation-defined conversion is effectiv
performed, converting SV to type TDT, and the result is the value TV; of t
<target specification>.
B) Otherwise:
1) If the <cast specification>
CAST ( SV AS TDT )
does not conform to the Syntax Rules of Subclause 6.22, "<cast specifi
tion>", in ISO/IEC 9075-2, then an exception condition is raised: dynamic
SQL error — restricted data type attribute violation.
I1) If the <cast specification>
CAST ( SV AS TDT)
does not conform to the General Rules of Subclause 6.22, "<cast specif
tion>", in ISO/IEC 9075=2, then an exception condition is raised in acd
dance with the General Rules of Subclause 6.22, "<cast specification>"| i
ISO/IEC 9075-2.
I11) The <cast specCification>
CAST.( SV AS TDT )
is effectively performed and the result is the value TV; of the i-th <tanget
specification>.
v) Case:

1) Jfi<inhto descriptor> is specified, then all fields in IDA are set with values fror
the corresponding fields of the item descriptor area and, optionally, subordinal
descriptors of SRD.

2) If <into arguments> is specified, then the Rules in Subclause 10.1, “Retrieval assign-

ment”, are applied to TV; and the i-th <into argument> as VALUE and TARGET,
respectively.

h) No further General Rules of this Subclause are applied.

Conformance Rules

No additional Conformance Rules.
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18.7 <execute statement>

Function

Associate input SQL parameters and output targets with a prepared statement and execute the
statement.

Format

No addi tilonal Format itemns.

Syntax

No ag

Access

No ag

Genersg

Rules

ditional Syntax Rules.

Rules

ditional Access Rules.

| Rules

1) [ Insert

before GR1) | If the pass-through flag of the ¢urrent SQL-session context is True , an

curre
SQL ¢

a) L
cd
dg
ti
dg

b) If
cl
m

c) T
d) If

“

Nt SQL-session context includes an {SQL statement name : ExecutionHandle} pair w
tatement name is equivalent to <SQL statement name>, then:

bt FSN be the pass-through foreigniserver name included in the current SQL-sessio
ntext. Let WN be the name of the foreign-data wrapper included in the foreign ser
scriptor of the foreign server, identified by FSN. Let WR be the foreign-data wrappe
ied by WN. Let WRLN be.the name of the library identified in the foreign-data wra|
scriptor of WR. Let EXH be the ExecutionHandle associated with <SQL statement n

a <parameter using clause> is specified, then the General Rules specified in Sub-
huse 18.5, “<input using clause>", for a <parameter using clause> in an <execute st
ent> are gpplied.

ne Open()~routine in the library identified by WRLN is invoked with EXH as argum

adsresult using clause> is specified, then the General Rules specified in Subclause

<

 the
hose

>

er
iden-

bper

ame>.

nte-

ent.

8.6,

output usina-clause>" faor o <rocildt tusinag clause> 1N an <execute statement> are an
P SHIG-GH —HH—a—<FestH—usHig-6Giad H-ah > L tateeRt—=afre—ap

blied.

e) N

o further General Rules of this Subclause are applied.

Conformance Rules

No additional Conformance Rules.
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18.8 <dynamic declare cu

18.8 <dynamic declare cursor>

Function

Declare a cursor to be associated with a <statement name>, which may in turn be associated with a
<cursor specification>.

Format

No addi ti

Syntax

No ag

Access

No ag

Genersg

onal Format itens.

Rules

ditional Syntax Rules.

Rules

ditional Access Rules.

| Rules

1) [ Insert

a) If
SH

b) If
sf

f
sf

d) If
sf

e) N

c)

Confor

<cursor sensitivity> is specified, then an. exception condition is raised: pass-throug
ecific condition — invalid cursor option.

<cursor scrollability> is specified,“then an exception condition is raised: pass-throu
ecific condition — invalid cursor‘option.

<cursor holdability> is specified, then an exception condition is raised: pass-throug
ecific condition — invalid cursor option.
ecific condition(—invalid cursor option.

b further General Rules of this Subclause are applied.

mance Rules

before GR1) | If the pass-through flag of the ¢urrent SQL-session context is True , thgn:

rsor>

-

jh

<cursor returnability> is specified, then an exception condition is raised: pass-throdigh

No a

© ISO/IEC

ditionalConformance RUIES.
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18.9 <allocate cursor statement>

Function

Define a cursor based on a prepared statement for a <cursor specification> or assign a cursor to the

ordered set of result sets returned from an SQL-invoked procedure.

Format

No addi ti

Syntax

No ag

Access

No ag

Genersg

onal Format itens.

Rules

ditional Syntax Rules.

Rules

ditional Access Rules.

| Rules

1) [ Insert

excep

Confor

No ag

Mmance Rules

ditional Conformance Rules.

before GR1) | If the pass-through flag of the ¢urrent SQL-session context is True , thgn an
Fion condition is raised: pass-through specific condition — invalid cursor allocation.
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18.10 <dynamic open statement>
Function
Associate input dynamic parameters with a <cursor specification> and open the cursor.
Format
No addi tijonal Format itemns.
Syntax|Rules
No additional Syntax Rules.

Access [Rules

No adg

Gener3g

ditional Access Rules.

| Rules

1) [ Insert

current SQL-session context includes an {SQL statement name : ExecutionHandle} pair w

SQL ¢

a) Le¢t FSN be the name of the pass-through foreign server included in the current SQL-S

cd
dé
ti
dg

b) If
c) T
d N

Confor

tatement name is equivalent to <SQL statément name>, then:

ntext. Let WN be the name of the\fereign-data wrapper included in the foreign ser
scriptor of the foreign server identified by FSN. Let WR be the foreign-data wrappe

scriptor of WR. Let EXH bé the ExecutionHandle associated with <SQL statement n

input using clause>", for <dynamic open statement> are applied.
ne Open( ) reutine in the library identified by WRLN is invoked with EXH as argum

b furthex_General Rules of this Subclause are applied.

mance Rules

before GR1) | If the pass-through flag of the current SQL-session context is True , anfl the

hose

ession
er
iden-

ied by WN. Let WRLN be the hame of the library identified in the foreign-data wrapper

ame>.

an <input using clause> is specified, then the General Rules specified in Subclause [18.5,

eNt.

No additional Conformance Rules.

© ISO/IEC
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18.11 <dynamic fetch statement>

Function
Fetch a row for a cursor declared with a <dynamic declare cursor>.

Format

No addi tijonal Fornmat itens.

Syntax|Rules

No additional Syntax Rules.

Access [Rules

No additional Access Rules.

Genergl Rules

1) [ Inser{before GR1) | If the pass-through flag of the current SQL-session context is True , angl the
current SQL-session context includes a {SQL statement name : ExecutionHandle} pair wiose
SQL statement name is equivalent to <SQL statement name>, then:

>

a) Let FSN be the pass-through foreign sérver name included in the current SQL-sessig
cdntext. Let WN be the name of the\fereign-data wrapper included in the foreign seryer
déscriptor of the foreign server identified by FSN. Let WR be the foreign-data wrapper iden-
tified by WN. Let WRLN be the name of the library identified in the foreign-data wrapper
descriptor of WR. Let EXH hé the ExecutionHandle associated with <SQL statement name>.

b) Thelterate() routine'in the library identified by WRLN is invoked with EXH as argyment.

c) The General Rules)of Subclause 18.6, “<output using clause>", are applied to the <dynamic
fetch statement> and the current row of CR as the retrieved row.

d) Np further_General Rules of this Subclause are applied.

Conformance Rules

No additional Conformance Rules.
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18.12 <dynamic close statement>

Function
Close a cursor.
Format

No addi tijonal Fornmat itens.

Syntax|Rules

No additional Syntax Rules.

Access [Rules

No additional Access Rules.

Genergl Rules

1) [ Inser{before GR1) | If the pass-through flag of the current SQL-session context is True , angl the
current SQL-session context includes an {SQL statement name : ExecutionHandle} pair whose
SQL statement name is equivalent to <SQL statement name>, then:

>

a) Let FSN be the pass-through foreign sérver name included in the current SQL-sessig
cdntext. Let WN be the name of the\fereign-data wrapper included in the foreign seryer
déscriptor of the foreign server identified by FSN. Let WR be the foreign-data wrapper iden-
tified by WN. Let WRLN be the name of the library identified in the foreign-data wrapper
descriptor of WR. Let EXH hé the ExecutionHandle associated with <SQL statement name>.

b) The C ose( ) routinesin the library identified by WRLN is invoked with EXH as argument.

c) Np further General Rules of this Subclause are applied.

Conformance-Rules

No additional Conformance Rules.
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19 Embedded SQL

19.1 <embedded SQL Ada program>

Function

Specify an <embedded SQL Ada program>.
Format
<Ada der|ved type specification> ::=

'l Al alternatives fromlSQO | EC9075-5
| [<Ada DATALI NK vari abl e>

<Ada DATALINK variable> ::=
SQL TYPE | S<datalink type>

Syntax|Rules

1) [ Inserfafter SR5)i) | The syntax

SQL TYPE | S <dat al i nk type>
shall pe replaced by
Interfaces. SQ.. CHAR( 1. . MDL)

wherg MDL is the maximum datalink length, in any <Ada DATALINK variable>.
NOTHE 46 — The term “maximum>datalink length” is defined in Subclause 4.8, “Datalinks”.

Access [Rules

No additional Access Rules.

Genergl Rules

No additional General Rules.

Conformance Rules

1) Without Feature M003, “Datalinks via SQL language”, conforming SQL language shall not
specify <Ada DATALINK variable>.
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19.2 <embedded SQL C program>

Function
Specify an <embedded SQL C program>.
Format

<C derived variable> ::=
I Al alternatives fromlSQO | EC9075-5
| [<C DATALI NK vari abl e>

<C DATAL|NK variable> ::=
SQL TYPE IS <datal ink type>
<C host identifier>[ <Cinitial value> ]
[ { <conma> <C host identifier> [ <Cinitial value>] }r..7]

Syntax|Rules

1) [ Inserf after SR6)n) | The syntax

SQL TYPE | S <dat al i nk type>
shall pe replaced by
char [ MDL]

wherg MDL is the maximum datalink length;\in any <C DATALINK variable>.
NOTHE 47 — The term “maximum datalink_ lefgth” is defined in Subclause 4.8, “Datalinks”.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General Rules.

Conformance Rules

1) Withqut’Feature M003, “Datalinks via SQL language”, conforming SQL language shall npt
specifly <C DATALINK variable>
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19.3 <embedded SQL COBOL program>

Function
Specify an <embedded SQL COBOL program>.
Format

<COBCL derived type specification> ::=
'l Al'l alternatives froml SO |EC9075-5
| |<COBOL DATALI NK vari abl e>

<COBOL DATALI NK variable> ::=
USAGE [ IS ] ]
QL TYPE IS <datalink type>

n—

Syntax|Rules

1) [ Inser{after SR6)k) | The syntax

SQL TYPE | S <dat al i nk type>
shall pe replaced by
PIfC X(MDL) .

wherg MDL is the maximum datalink length,.incany <COBOL DATALINK variable>.
NOTHE 48 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.

Access [Rules

No additional Access Rules.

Genergl Rules

No additional General Rules.

Conformance. Rules

1) Withqut Feature MO003, “Datalinks via SQL language”, conforming SQL language shall npt
specifly <COBOL DATALINK variable>.
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19.4 <embedded SQL Fortran program>

Function
Specify an <embedded SQL Fortran program>.
Format

<Fortran|derived type specification> ::=
'l Al'l alternatives froml SO |EC9075-5
| [<Fortran DATALI NK vari abl e>

<Fortran| DATALI NK vari able> ::=
SQL TYPE I S <datalink type>

Syntax|Rules

1) [ Inser]after SR6)k) | The syntax

SQL TYPE | S <dat al i nk type>
for a given <Fortran host identifier> fhi shall be replaced\by
CHARACTER f hi * MDL

wherg MDL is the maximum datalink length, in_any <Fortran DATALINK variable>.
NOTHE 49 — The term “maximum datalink lengthtis defined in Subclause 4.8, “Datalinks”.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General (Rules.

Conformance Rules

1) Withqut Feature MO003, “Datalinks via SQL language”, conforming SQL language shall npt
specifly <kFortran DATALINK variable>.
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19.5 <embedded SQL MUMPS program>

Function
Specify an <embedded SQL MUMPS program>.
Format

<MUMPS derived type specification> ::=
'l Al'l alternatives froml SO |EC9075-5
| |<MUMPS DATALI NK vari abl e>

<MUVPS DATALI NK variable> ::=
SQL TYPE I S <datalink type>

Syntax|Rules

1) [ Inser{after SR9)h) | The syntax

SQL TYPE | S <dat al i nk type>
for a given <MUMPS host identifier> mhi shall be replaced by
VARCHAR mhi VDL

wherg MDL is the maximum datalink length, in.any <MUMPS DATALINK variable>.
NOTHE 50 — The term “maximum datalink lengthtis defined in Subclause 4.8, “Datalinks”.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General (Rules.

Conformance Rules

1) Withqut Feature MO003, “Datalinks via SQL language”, conforming SQL language shall npt
specify <MUMPS DATALINK variable>.
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19.6 <embedded SQL Pascal program>

Function
Specify an <embedded SQL Pascal program>.
Format

<Pascal {lerived type specification> ::=

| [<Pascal DATALI NK vari abl e>

<Pascal PATALINK variable> ::=
SQL TYPE I S <datalink type>

Syntax|Rules

1) [ Inserfafter SR5)) | The syntax

SQL TYPE | S <dat al i nk type>
shall pe replaced by
PACKED ARRAY [ 1. . MDL] OF CHAR

wherg MDL is the maximum datalink length, in_any <Pascal DATALINK variable>.
NOTHE 51 — The term “maximum datalink lengthtis defined in Subclause 4.8, “Datalinks”.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General (Rules.

Conformance Rules

1) Withqut Feature MO003, “Datalinks via SQL language”, conforming SQL language shall npt

specifly <Rascal DATALINK variable>.

I Al alternatives fromlSQO | EC9075-5
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19.7 <embedded SQL PL/I program>

Function
Specify an <embedded SQL PL/I program>.
Format

<PL/I| defived type specification> ::=
'l Al'l alternatives froml SO |EC9075-5
| |<PL/1 DATALI NK vari abl e>

<PL/1 DAJALI NK variable> ::=
SQL TYPE I S <datalink type>

Syntax|Rules

1) [ Inserfafter SR5)) | The syntax

SQL TYPE | S <dat al i nk type>
shall pe replaced by
CHARACTER( MDL)

wherg MDL is the maximum datalink length, in_any <PL/I DATALINK variable>.
NOTHE 52 — The term “maximum datalink lengthtis defined in Subclause 4.8, “Datalinks”.

Access |Rules

No additional Access Rules.

Generdl Rules

No additional General (Rules.

Conformance Rules

1) Withqut Feature MO003, “Datalinks via SQL language”, conforming SQL language shall npt
specify <RL/} DATALINK variable>.
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20 Call-Level Interface specifications

20.1 <CLI routine>

Format
Describe a generic SQL/CLI routine.
Format
<CLl roufine> ::=
Il Al alternatives fromlSQO | EC9075-3
| |Bui | dDat aLi nk
| |Get Dat aLi nkAttr
Syntax|Rules
Table 14—Abbreviated SQL/CLI\generic names
Generig Name Abbreviation
All alternatives from IS©7IEC 9075-3
BuildDjaLink BDL
GetDatalLinkAttr GDL

Access |Rules

No additional Access Rules.

Genersg

No ag

20.2 Implicit DESCRIBE USING clause

| Rules

ditional:General Rules.

Function
Specify the rules for an implicit DESCRIBE USING clause.
General Rules

1) [ Insert after GR5)c)iv)11) | If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH

are set to the maximum possible length in octets of the datalink.
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2) [ Insert after GR8)d)vi)11) | If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH
are set to the maximum possible length in octets of the datalink.

20.2.1 CLI-specific status codes

Table 15—SQLSTATE class and subclass values for SQL/CLI-specific conditions

Category| Condition Class Subcondition Subclags

All alternatives from ISO/IEC
9075-3

X CLI-specific condition HY invalid datalink value 093

20.2.2 |Description of CLI item descriptor areas

Function

Specify the identifiers, data types and codes for fields used in Clditem descriptor areas.
Syntax|Rules

1) [ Inser} after SR5)c)xiv) | TYPE indicates DATALINK.

2) [ Repldces SR7)c)iv) | TYPE indicates DEFAULT, GHARACTER, CHARACTER LARGE OBJECT,
BINARY LARGE OBJECT, CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE|OB-
JECT| LOCATOR, USER-DEFINED TYPE.L:OCATOR, DATALINK, REF, INTEGER, SMALL-
INT, REAL, or DOUBLE PRECISION.

3) [ Inserf after SR12)c)ix) | TYPE indicates.DATALINK and one of the following is true:

1) NULL is true.

2) DEFERRED is true.

4) [ Repldce SR13)c)iv) | TYPE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJKECT,
BINARY LARGE OBJECT, CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE|OB-
JECT| LOCATOR,_.USER-DEFINED TYPE LOCATOR, DATALINK, INTEGER, SMALLINT,
REAL, or DOUBLE PRECISION.

Generdl Rules

Table 16—Codes used for implementation data types in SQL/CLI
Data Type Code

All alternatives from ISO/IEC 9075-3
DATALINK 70
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Table 17—Codes used for application data types in SQL/CLI

Data Type Code

All alternatives from ISO/IEC 9075-3
DATALINK 70

20.2.3 |Other tables assoclated with CLI

Table 18—Codes used to identify SQL/CLI routines

Generig Name Code

All alternatives from ISO/IEC 9075-3

BuildDjaLink 1029
GetDatalLinkAttr 1034

Table 19—Codes and data types for implementation information
Information Type Code Data Type

All alterhatives from ISO/IEC 9075-3
MAXIMUM DATALINK LENGTH 20004 INTEGER

Table 20—Codes\used for datalink attributes

Attribufe Code
URL CQMPLETE 3
URL PATTH 4
URL PAJTH ONLY )
URL SCHEME 6
URL SERVER 7
Implemgntation:defined <0
datalink| attribute
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20.2 Implicit DESCRIBE USING clause

Table 21—Data types of attributes

Impleme
datalink

ntation-defined
attribute

Attribute Data type Values
All alterna-
tives from
ISO/IEC
9075-3

I Datalink-attributes

URL CCIMPLETE CHARACTER Datalink complete URL
VARYING(L)?

URL PATTH CHARACTER Datalink URL path
VARYING(L)!

URL PAJTH ONLY CHARACTER Datalink URL path only
VARYING(L)*

URL SCHEME CHARACTER Datalink URL schema
VARYING(L)!

URL SERVER CHARACTER Datalink URL server

VARYING(L)!

Implementation-
defined data

type

Implementation<defined value

Iwhere U
datalink

is an implementation-defined integer not less than ghe maximum datalink length. (The term “maximum
ength” is defined in Subclause 4.8, “Datalinks”.)

Confor

1) Withg

2) Withd

mance Rules

ut Feature M002, “Datalinks wa SQL/CLI”, conforming SQL language shall not spegify
Bui | dbat aLi nk( ) .

ut Feature M002, “Datatlinks via SQL/CLI", conforming SQL language shall not spegify
Get Dajt aLi nkAttr ().

196

Management of External Data (SQL/MED)

© ISO/IEC 2001 - All rights reserved


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
20.3 SQL/CLI data type correspondences

20.3 SQL/CLI data type correspondences

Function

[ Replaces first paragraph | Specify the SQL/CLI data type correspondences for SQL data types and
host language types associated with the required parameter mechanisms, as shown in Table 3,
"Supported calling conventions of SQL/CLI routines by language”, in ISO/IEC 9075-3.

Tables

Table 22—SQL/CLI data type correspondences for Ada

SQL Data Type Ada Data Type
All alterhatives from ISO/IEC 9075-3 All alternatives from ISO/IEC 9075-3
DATALINK SQL_STANDARD.CHAR, with P’'Length of LD?

1The lendth LD of the character data type corresponding with SQL data type DATALINK"is implementation-definegd.

Table 23—SQL/CLI data type correspondefges for C

SQL Data Type C Data Type
All alterhatives from ISO/IEC 9075-3 All alternativessfrom ISO/IEC 9075-3
DATALINK char, with length LD?

3The lendth LD of the character data type corresponding with SQL data type DATALINK is implementation-defined.

Table 24—SQL/CLI data type correspondences for COBOL

SQL Data Type COBOL Data Type
All alterpatives from ISO/IEC 9075-3 All alternatives from ISO/IEC 9075-3
DATALINK alphanumeric, with length LD?

3The lendth LD of the character-data type corresponding with SQL data type DATALINK is implementation-defined.

Table 25—SQL/CLI data type correspondences for Fortran

SQL Data Type Fortran Data Type
All alterhatives from ISO/IEC 9075-3 All alternatives from ISO/IEC 9075-3
DATALINK CHARACTER with length LD?

2The length LD of the character data type corresponding with SQL data type DATALINK is implementation-defined.

Table 26—SQL/CLI data type correspondences for MUMPS
SQL Data Type MUMPS Data Type

All alternatives from ISO/IEC 9075-3 All alternatives from ISO/IEC 9075-3

© ISO/IEC 2001 — All rights reserved Call-Level Interface specifications 197


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
20.3 SQL/CLI data type correspondences

Table 26—SQL/CLI data type correspondences for MUMPS (Cont.)
SQL Data Type MUMPS Data Type

DATALINK character

Table 27—SQL/CLI data type correspondences for Pascal

SQL Data—Fype Pascal-Data—Type
All alterhatives from ISO/IEC 9075-3 All alternatives from ISO/IEC 9075-3
DATALINK PACKED ARRAY[1..LD?] OF CHAR

2The lendth LD of the character data type corresponding with SQL data type DATALINK is implementation-defined.

Table 28—SQL/CLI data type correspondences for PL/I

SQL Data Type PL/I Data Type

All alterhatives from ISO/IEC 9075-3 All alternatives from ISOZAEC 9075-3

DATALINK CHARACTER VARYING(LD), where LD is implementatjon-
defined
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21 SQL/CLI routines

21.1 BuildDataLink

Functic
Build ad
Definit

Bui | dDat
St
D4
D4
D4
BU
St
RA

where L1
length ch
mum leng

Genersg

1) LetS
NOTE

DN

atalink value.

on

bLi nk (

at enent Handl e IN | NTEGER,
talLocation IN CHARACTER(L1),
talLocati onLengt h IN | NTEGER,

t aLi nk QUT CHARACTER(LZ2),
fferLength IN | NTEGER,

ri ngLength QUT | NTEGER )
FTURNS SVALLI NT

has a maximum value equal to the implementation-defined maximum length of a va
aracter string and L2 has a maximum value equal to the implementation-defined m
th of a datalink.

| Rules

H be the value of StatementHandle.
EF 53 — SH is used only if BuildDataLink issues a completion or exception condition.

2) Let DL be the datalink value‘whose File Reference is DatalLocation.

NOTH

F 54 — File Reference is. defined in Subclause 4.8, “Datalinks”.

3) Let DLL be the length in octets of DL.

4) 1f DL
CLI-s
NOTEH

| is greaten than the maximum datalink length, then an exception condition is rais
pecific cgndition — invalid datalink value.

E 55 —<The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.

5) Apply

Fiable-
AXi-

with

the’General Rules of Subclause 5.9, "Character string retrieval”, in ISO/IEC 9075-3

DatalLink, DL, BufferLength, and StringLength as TARGET, VALUE, OCTET LENGTH, and
RETURNED OCTET LENGTH, respectively.

Conformance Rules

1) Without Feature M002, “Datalinks via SQL/CLI”, conforming SQL language shall not specify

Build

© ISO/IEC
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21.2 GetDataLinkAttr

Function
Retrieve the value of a datalink attribute.

Definition

Get Dat aL| nkAttr (

Stlat emrent Handl e I N | NTEGER,
Altribute I N SMALLI NT,

D4t aLi nk IN CHARACTER(L),
D4t aLi nkLengt h IN | NTEGER,

Val ue QUT ANY,

Byf f er Lengt h IN | NTEGER,

Stjri ngLengt h QUT | NTEGER )

RETURNS SMALLI NT

where L lhas a maximum value equal to the implementation-defined maximum length of a datfalink.

Genergl Rules

1) Let SH be the value of StatementHandle.
NOTHE 56 — SH is used only if GetDataLinkAttr issués-a completion or exception condition.

2) Let Albe the value of Attribute.

3) If Ai$ not one of the code values in Tallg’20, “Codes used for datalink attributes”, then an
exception condition is raised: CLI-speecific condition — invalid attribute identifier.

4) Let DLL be the value of DataLinklength.
5) Case:
a) IfIDLL is not negative, then let L be DLL.

b) Otherwise, an exception condition is raised: CLI-specific condition — invalid string lehgth
ol buffer length.

6) Case:

a) If|ls’zero, then an exception condition is raised: CLI-specific condition — invalid st
length or buffer fength.

ng

b) Otherwise, let DL be the first L octets of DataLink.
7) Case:

a) If L is zero, then an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.
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21.2 GetDatalLin

b) Otherwise:

KAttr

i) Let N be the number of whole characters in the first L octets of DataLink and let NO

i)
8) LetM

be the number of octets occupied by those N characters. If NO # L, then an excep
condition is raised: invalid cursor name.

Otherwise, let DL be the first L octets of Datalink.

L be the implementation-defined maximum length in characters of a datalink value

tion

9) If DL
— iny

10) LetB

11) IfAs

Case:

a) If
of

by O
i

ii

12) Case:
a) If

b) If

W

c) If

d) If

e) If

N

is not a valid datalink value, then an exception condition is raised: CLI-specificicon
alid datalink value.

| be the value of BufferLength.

pecifies an implementation-defined datalink attribute, then

the data type for the datalink attribute is specified as INTEGER in Table 21, “Data

Lherwise:
Let AV be the value of the implementation-defined datalink attribute.

The General Rules of Subclause 5.9, "Character string retrieval”, in ISO/IEC 9075
applied with Value, AV, BL, and StringLength as TARGET, VALUE, OCTET LEN
and RETURNED OCTET LENGTH; respectively.

A indicates URL COMPLETE, then AV is set to the value of the File Reference of DL.

A indicates URL PATH,then AV is set to the value of the path of DL, possibly comh
th an access token.under the General Rules of Subclause 6.4, “<string value functio

A indicates URL)PATH ONLY, then AV is set to the value of the path of DL.
A indicateS.URL SCHEME, then AV is set to the value of the scheme of DL.

A indicates URL SERVER, then AV is set to the value of the host of DL.
ODTE-57 — “host”, “scheme”, and “path” are defined in Subclause 6.5, “<datalink value funct

Hition

types

attributes”, then Value is set to the value of the implementation-defined datalink atfribute
amd no further General Rules of this Subclause are applied.

L3 are
GTH,

ined

N>".

on>".

13) The General Rules of Subclause 5.9, "Character string retrieval”, in ISO/IEC 9075-3 are ap-
plied with Value, AV, BL, and StringLength as TARGET, VALUE, OCTET LENGTH, and
RETURNED OCTET LENGTH, respectively.

Confor

mance Rules

1) Without Feature M002, “Datalinks via SQL/CLI", conforming SQL language shall not specify
Get Dat aLi nkAttr ().
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21.3 GetInfo

Function
Get information about the implementation.

Definition

No addi tijonal Definitionitens.

Generdl Rules

1) [ Insgrtinto the dashed list in GR10)a) |

— MAXIMUM DATALINK LENGTH

Conformance Rules

1) Withqut Feature M002, “Datalinks via SQL/CLI", the value af. InfoType shall not indicat¢
MAXIMUM DATALINK LENGTH.
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22 SQL/MED common specifications

22.1 Description of foreign-data wrapper item descriptor areas

Function

Specify the identifiers, data types and codes for fields used in foreign-data wrapper item-desc

areas.

Syntax|Rules

1) A forgign-data wrapper item descriptor area consists of the fields specified in Table 5, “Fig
foreigh-data wrapper descriptor areas”.

2) Let HL1 be the standard host language in which the SQL-server-s written and let HL2 b
standprd host language in which the foreign-data wrapper is written.

3) Giver] a foreign-data wrapper item descriptor area IDA in‘which the value of LEVEL is s
N, the immediately subordinate descriptor areas)of’ IDA are those foreign-data wrapper
item @lescriptor areas in which the value of LEVEL:NSs N+1 and whose position in the fore
data yrapper descriptor area follows that of IDA and precedes that of any foreign-data wn
item dlescriptor area in which the value of LEVEL is less than N+1. The subordinate desg
areas|of IDA are those foreign-data wrapper, item descriptor areas that are immediately su
nate qlescriptor areas of IDA or that are subordinate descriptor areas of a foreign-data wr
item dlescriptor area that is immediately,'subordinate to IDA.

value

4) Giver] a data type DT and its descriptor DE, the immediately subordinate descriptors of O
defingd to be

Case:

a)

b)

5) Given adéscriptor DE, let SDE; represent its j-th immediately subordinate descriptor. Th

dgscriptor is the descriptor of the i-th field of DT.

IfiDT is ROW, then the field descriptors of the fields of DT. The i-th immediately subor|

iptor

Ids in

e the

bme

gn-

apper
riptor
bordi-

hpper

E are

dinate

IfiDT is ARRAY, then the descriptor of the associated element type of DT. The subordjnate
descriptars of DE are those descriptors that are immediately subordinate descriptors g
ol that.-are subordinate descriptors of a descriptor that is immediately subordinate to

f DE
DE.

ere is

an implied ordering of the subordinate descriptors of DE, such that:

a)

b)

SDE; is in the first ordinal position.

The ordinal position of SDE;j,; 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) Let HL be the standard programming language of the invoking SQL-server. Let operative
data type correspondence table be the data type correspondence table for HL as specified in
Subclause 20.3, “SQL/CLI data type correspondences”. Refer to the two columns of the operative
data type correspondence table as the SQL data type column and the host data type column.
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7) A foreign-data wrapper item descriptor area IDA in a foreign-data wrapper descriptor area that
is a server row descriptor or a server parameter descriptor is consistent if and only if all of the
following are true:

a) TYPE indicates ROW or is one of the code values in Table 17, “Codes used for application
data types in SQL/CLI".

b) Exactly one of the following is true:

Vi

vii
8) Let Il

9) If the
laneo
false

10) IDA i

a) T
S

DA be a foreign-data wrappettitem descriptor area in a server parameter descriptor.
Is codes used in CLI%,. in ISO/IEC 9075-3, then NULL is true for IDA. Otherwise, N{
5 valid if andenly if:

YPE is_ang"of the code values in Table 17, “Codes used for application data types ir]
DL/CLstS or TYPE indicates ROW.

b) If

TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and [scale

values for the NUMERIC data type.

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

values for the DECIMAL data type.

TYPE indicates FLOAT, and PRECISION is a valid precision value’for the FLOAT
type.

TYPE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJECT, BINA
LARGE OBJECT, CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE (
JECT LOCATOR, USER-DEFINED TYPE LOCATOR{ REF, BOOLEAN, DATALIN
INTEGER, SMALLINT, REAL, or DOUBLE PRECISION.

TYPE indicates ROW and, where N is the valde of the DEGREE field, there are e

data

RY
B-
K,

actly

N immediately subordinate descriptor areas of IDA, and those item descriptor areas are

valid.

TYPE indicates ARRAY LOCATOR, there is exactly 1 (one) immediately subordin
descriptor area of IDA, and that item descriptor area is valid.

TYPE indicates an implementation-defined data type.

value of INDICATOR .is-the appropriate 'Code’ for SQL NULL DATA in Table 26, "N

or IDA.

pte

liscel-
JLL is

LEVEL is 0 (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the

server parameter descriptor associated with IDA. IDA shall be one of exactly TLC item
descriptor areas in the server parameter descriptor.

c) One of the following is true:

Case:

i)

i)

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

scale

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

values for the DECIMAL data type.
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iii) TYPE indicates FLOAT, and PRECISION is a valid precision value for the FLOAT data
type.
iv) TYPE indicates INTEGER, SMALLINT, REAL, or DOUBLE PRECISION.

v) TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, or BINARY LARGE
OBJECT, and the value V of OCTET_LENGTH is greater than zero, and

Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the number of\cHarac-
ters wholly contained in the first V octets of the host variable addressed,by DATA
POINTER is a valid length value for a CHARACTER, CHARACTERLARGE OB-
JECT, or BINARY LARGE OBJECT data type, as indicated by TYPRE:

2) Otherwise, the number of characters wholly contained in the first V octets of DATA
is a valid length value for a CHARACTER, CHARACTER KARGE OBJECT, dr
BINARY LARGE OBJECT data type, as indicated by TYPE.

vi) TYPE indicates REF.

vii) TYPE indicates CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE OBJECT
LOCATOR, or USER-DEFINED TYPE LOCATOR:

viii) TYPE indicates ROW and, where N is the value of the DEGREE field, there are exactly
N immediately subordinate foreign-data wrapper descriptor areas of IDA, and thdse
foreign-data wrapper item descriptor areas ‘are valid.

ixX) TYPE indicates ARRAY LOCATOR, there is exactly 1 (one) immediately subordingate
descriptor area of IDA, and that-subordinate descriptor area is valid.

x) TYPE indicates DATALINK:
xi) TYPE indicates an implementation-defined data type.

d) Case:

If HL1 and HL'2 are both pointer-supporting languages, then one of the following
true:

S

1) DATAPOINTER is zero and NULL is true.

2) DATA_POINTER is not zero and the value of the host variable addressed by QATA_
POINTER is a valid value of the data type indicated by TYPE.

ii) Otherwise, DATA is a valid value of the data type indicated by TYPE.

11) A foreign-data wrapper item descriptor area IDA in a server row descriptor is valid if and only
if:

a) TYPE is one of the code values in Table 17, “Codes used for application data types in
SQL/CLI", or TYPE indicates ROW.

b) If LEVEL is 0 (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the
server row descriptor associated with IDA. IDA shall be one of exactly TLC foreign-data
wrapper item descriptor areas in the server row descriptor.
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c) One of the following is true:

Case:

i) TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and scale

values for the NUMERIC data type.

ii) TYPE indicates DECIMAL, and PRECISION and SCALE are valid precision and scale

Vi

vii

Generdl Rules

None

Confor

None

values for the DECIMAL data type.

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

TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, BINARY £ARGE |OB-
JECT, CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE’OBJECT LO[A-
TOR, USER-DEFINED TYPE LOCATOR, REF, BOOLEAN, DATALINK, INTEGHR,

SMALLINT, REAL, or DOUBLE PRECISION.

TYPE indicates ROW and, where N is the value of the DEGREE field, there are exactly
N immediately subordinate descriptor areas of IDA, and-those subordinate descriptor
areas are valid.

TYPE indicates ARRAY LOCATOR, there is exactly 1 (one) immediately subordingte
descriptor area of IDA, and that subordinate descriptor area is valid.

TYPE indicates an implementation-defined.data type.

mance Rules
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22.2 Implicit cursor

Function
Specify the rules for an implicit DECLARE CURSOR and OPEN statement.
General Rules

1) Se.

2) If there is no cursor effectively associated with AE, then a cursor is effectively associated with
AE and the cursor name associated with AE becomes the name of the cursor.

3) Let C[T be 'NO SCROLL".

4) Let CS be 'ASENSITIVE'.

5) Let CH be 'WITHOUT HOLD'.

6) Let SB be the SQL-statement that is effectively associated with*AE.

7) Let be the name of the cursor effectively associated with-AE and let CR be the followling
<declare cursor>:

DECLARE CN CS CT CURSOR CH FCR SS
8) Cursdr CN is effectively opened in the following steps:
a) A|copy of SS is effectively created in*which:

i) Each <dynamic parameter specification> is replaced by the value of the correspongling
dynamic parameter.

ii) Each <value specification> generally contained in SS that is CURRENT_USER, CUR-
RENT_ROLE, CURRENT_PATH, SESSION_USER, or SYSTEM_USER s effectivgly

replaced by the value resulting from evaluation of CURRENT_USER, CURRENT|
ROLE, CURRENT_PATH, SESSION_USER, or SYSTEM_USER, respectively, with all
such evaluations effectively done at the same instant in time.

iii) Each.<datetime value function> generally contained in SS is effectively replaced py
the value resulting from evaluation of that <datetime value function>, with all such
evaluations effectively done at the same instant in time.

b) Let T be the table specified by the copy of SS.
c) A table descriptor for T is effectively created.

d) The General Rules of Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2, are effectively
applied to CR.

e) Cursor CN is effectively placed in the open state and its position is before the first row of T.
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Conformance Rules

None.
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Implicit DESCRIBE INPUT USING clause

Function

Populate a specified descriptor area with information about the input values required to execute a
foreign-data request.

General Rules

1) Let S|and DESC be a SOURCE and a DESCRIPTOR specified in the rules of this Suliclay

2)
3)

4)

© ISO/IEC 2001 — All rights reserved

Let HL be the standard programming language of the invoking SQL-server.

The Vfalue of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODE in\DESC are rg-
spectively a character string representation of the foreign-data request and.a numeric cogle
that identifies the foreign-data request, and are set to the value of the/Adentifier’ and 'Cd
columns, respectively, of the row in Table 38, “SQL-statement codes*that identifies in th
'SQL-gtatement’ column the foreign-data request.

A desgriptor for the <dynamic parameter specification>s for the\foreign-data request is std
DESC as follows:

a)

b)

c)

Lét D be the number of <dynamic parameter specification>s in S. Let NS;, 1 (one) <
D| be the number of subordinate descriptors of thé.descriptor for the i-th input dynamic
parameter.

IfTD is zero, then no item descriptor areas are set. Otherwise, the first TD item desc
afeas are set so that the i-th dtem descriptor area contains a descriptor of the j-th <dy|
parameter specification> such that:

ii) The descriptor for the j+1-th <dynamic parameter specification> is assigned to th

iiif) Thesimplicitly ordered subordinate descriptors for the j-th <dynamic parameter sp

i) The descriptor for‘the first such <dynamic parameter specification> is assigned to
first descriptor@rea.

i+NS;+1:th item descriptor area.

cation>, if any, are assigned to contiguous item descriptor areas starting at the i+

lause

Se.

de’

red in

INA

TOP_LEVEL _COUNT is set to D. If D is,0(zero), then let TD be 0 (zero); otherwise, lgt TD
bg D + 32, (NS;). COUNT is set to TD.

NOTE 58 — The KEY_TYPE field is notdelevant in this case.

Fiptor
hamic

the

D

ecifi-
1-th

itém descriptor area.

d) The descriptor of a <dynamic parameter specification> consists of values for LEVEL,

TYPE, NULLABLE, NAME, UNNAMED, PARAMETER_MODE, PARAMETER_ORDINAL_
POSITION, PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA,
PARAMETER_SPECIFIC_NAME, and other fields depending on the value of TYPE as
described below. Those fields and fields that are not applicable for a particular value of
TYPE are set to implementation-dependent values. The DATA, DATA_POINTER, INDICA-
TOR, OCTET_LENGTH, RETURNED_CARDINALITY, and KEY_MEMBER fields are not
relevant in this case.

i) If the item descriptor area is set to a descriptor that is immediately subordinate to
another whose LEVEL value is some value k, then LEVEL is set to k+1; otherwise,
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LEVEL is set to O (zero).

ii) TYPE is set to a code as shown in Table 7, "Codes used for implementation data types
in SQL/CLI", in ISO/IEC 9075-3, indicating the data type of the <dynamic parameter
specification> or subordinate descriptor.

iii) NULLABLE is set to 1 (one).
NOTE 59 — This indicates that the <dynamic parameter specification> can have the null value.

iv)] KEY_MEMBER is set to 0 (zero).
v) UNNAMED is set to 1 (one) and NAME is set to an implementation-dependent vajue.

vi) Case:

1) If TYPE indicates a <character string type>, then: LENGTH js set to the length or
maximum length in characters of the character string and(l@CTET_LENGTH s set
to the maximum possible length in octets of the charaCter string; CHARACTHR _
SET_CATALOG, CHARACTER_SET_SCHEMA, and-CHARACTER_SET_NAME
are set to the <character set name> of the character string’'s character set; COLLA-
TION_CATALOG, COLLATION_SCHEMA, and COLLATION_NAME are set tp the
<collation name> of the character string’s collation.

2) If TYPE indicates a <bit string type>, then LENGTH is set to the length or maxi-
mum length in bits of the bit string andOCTET_LENGTH is set to the maximum
possible length in octets of the bit.string.

3) If TYPE indicates a <binary string type>, then LENGTH is set to the maximyim
length in octets of the binary string.

4) If TYPE indicates an <exact numeric type>, then PRECISION and SCALE are|set to
the precision and scale of the exact numeric.

5) If TYPE indicates an <approximate numeric type>, then PRECISION is set to| the
precision of the 'approximate numeric.

6) If TYPE indicates a <datetime type>, then LENGTH is set to the length in pogitions
of the«datetime type, DATETIME_INTERVAL_CODE is set to a code as specified in
Table 9, "Codes associated with datetime data types in SQL/CLI", in ISO/IEC p075-
3)to indicate the specific datetime data type and PRECISION is set to the <time
precision> or <timestamp precision> if either is applicable.

P ndicate AN RVAL—then NGTH is-se o-the-length-Ha-positions-bf the
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Table
10, "Codes associated with <interval qualifier> in SQL/CLI", in ISO/IEC 9075-3, to
indicate the specific <interval qualifier>, DATETIME_INTERVAL_PRECISION is
set to the <interval leading field precision>, and PRECISION is set to the <interval
fractional seconds precision>, if applicable.

8) If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the length
in octets of the <reference type>, USER_DEFINED_TYPE_CATALOG, USER_
DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to the
<user-defined type name> of the <reference type>, and SCOPE_CATALOG, SCOPE_
SCHEMA, and SCOPE_NAME are set to the qualified nhame of the referenceable
base table.
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9) If TYPE indicates USER-DEFINED TYPE, then USER_DEFINED _TYPE_
CATALOG, USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_
NAME are set to the <user-defined type name> of the user-defined type. SPE-
CIFIC_TYPE_CATALOG, SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_
NAME are set to the <user-defined type name> of the user-defined type and CUR-
RENT_TRANSFORM_GROUP is set to the CURRENT_TRANSFORM_GROUP_

FOR_TYPE <user-defined type name>.
1t — - . I :
11) If TYPE indicates ARRAY, then CARDINALITY is set to the cardinality o6f\the|array
type.

12) If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH are set fo the
maximum possible length in octets of the datalink.

Conformance Rules

None
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22.4 Implicit DESCRIBE OUTPUT USING clause

Function

Populate a specified descriptor area with information about the values returned by an execution of
a foreign-data request.

General Rules

1) Let S|and DESC be a SOURCE and a DESCRIPTOR specified in the rules of this Subcladse.
2) Let HL be the standard programming language of the invoking SQL-server.

3) The value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODE in\DESC are rg-
spectively a character string representation of the foreign-data request and.a numeric cogle
that identifies the foreign-data request, and are set to the value of the/1dentifier’ and 'Cdde’
columns, respectively, of the row in Table 38, “SQL-statement codesthat identifies in the
'SQL-gtatement’ column the foreign-data request.

4) A repyesentation of the column descriptors of the <select list> eofumns for the foreign-data
requept is stored in DESC as follows:

a) Case:

If there is a select source associated with DESC, then:

1) Let TBL be the table defined by S.and let D be the degree of TBL. Let NS;, 1 (pne) <
i < D, be the number of subordinate descriptors of the descriptor for the i-th cplumn

of T.

2) TOP_LEVEL_COUNT is.set to D. If D is O (zero), then let TD be 0 (zero); otherwise,
let TD be D + Y-2, (NS;)” COUNT is set to TD.

3) Case:

A) If some subset of SL is the primary key of TBL, then KEY_TYPE is set tq 1
(one).

B) Ifssome subset of SL is the preferred key of TBL, then KEY_TYPE is set tq 2.
C)\.Otherwise, KEY_TYPE is set to 0 (zero).

ii) Otheérwise:

1) Let D be O (zero). Let TD be O (zero).
2) KEY_TYPE is set to 0 (zero).

b) If TD is zero, then no item descriptor areas are set. Otherwise, the first TD item descriptor
areas are set so that the i-th item descriptor area contains a descriptor of the j-th column

such that:
i) The descriptor for the first such column is assigned to the first descriptor area.

if) The descriptor for the j+1-th column is assigned to the i+NS;+1-th item descriptor area.
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iii) The implicitly ordered subordinate descriptors for the j-th column, if any, are assigned
to contiguous item descriptor areas starting at the i+1-th item descriptor area.

c) The descriptor of a column consists of values for LEVEL, TYPE, NULLABLE, NAME,
UNNAMED, KEY_MEMBER, and other fields depending on the value of TYPE as described
below. Those fields and fields that are not applicable for a particular value of TYPE are
set to implementation-dependent values. The DATA, DATA POINTER, INDICATOR, and
OCTET_LENGTH fields are not relevant in this case.

i) If the item descriptor area is set to a descriptor that is immediately subordinate.fo
another whose LEVEL value is some value k, then LEVEL is set to k+1; otherwige,
LEVEL is set to O (zero).

ii) TYPE is set to a code as shown in Table 7, "Codes used for implementation data types
in SQL/CLI", in ISO/IEC 9075-3, indicating the data type of the column or subordjnate
descriptor.

iii) Case:
1) If the value of LEVEL is 0 (zero), then:

A) If the resulting column is possibly nullable, then NULLABLE is set to 1 (qne);
otherwise NULLABLE is set to O (zero).

B) If the column name is implementation-dependent, then NAME is set to the
implementation-dependent name of the column and UNNAMED is set to 1 (one);
otherwise, NAME is set to the <derived column> name for the column angd
UNNAMED is set to 0 (zero),

C) Case:

1) If a <select list> celumn C is a member of a primary or preferred key of TBL,
then KEY_MEMBER is set to 1 (one).

I1) Otherwise, KEY_MEMBER is set to 0 (zero).
2) Otherwise:
A) NULLABLE is set to 1 (one).
B)( Case:

1) If the item descriptor area describes a field of a row, then

Case:

1) If the name of the field is implementation-dependent, then NAME is set
to the implementation-dependent name of the field and UNNAMED is
set to 1 (one).

2) Otherwise, NAME is set to the name of the field and UNNAMED is set
to O (zero).

I1) Otherwise, UNNAMED is set to 1 (one) and NAME is set to an implementation-
dependent value.

C) KEY_MEMBER is set to O (zero).
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iv) Case:

1)

If TYPE indicates a <character string type>, then: LENGTH is set to the length or
maximum length in characters of the character string and OCTET_LENGTH is set
to the maximum possible length in octets of the character string; CHARACTER_
SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARACTER_SET_NAME
are set to the <character set name> of the character string’s character set; COLLA-
TION_CATALOG, COLLATION_SCHEMA, and COLLATION_NAME are set to the

2)

3)

4)

5)

6)

7

8)

Zcottation names of the character srrings cottation:.

If TYPE indicates a <bit string type>, then LENGTH is set to the length ar’maxi-
mum length in bits of the bit string and OCTET_LENGTH is set to the maximum
possible length in octets of the bit string.

If TYPE indicates a <binary string type>, then LENGTH is set\to the maximyim
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>, therh . ENGTH is set to the length in pogitions
of the datetime type, DATETIME_INTERVAL_CODE is set to a code as specified in
Table 9, "Codes associated with datetimée data types in SQL/CLI", in ISO/IEC D075-
3, to indicate the specific datetime(data type and PRECISION is set to the <time
precision> or <timestamp precision> if either is applicable.

If TYPE indicates INTERVAL; then LENGTH is set to the length in positions pf the
interval type, DATETIMEJINTERVAL_CODE is set to a code as specified in Tpble
10, "Codes associated with <interval qualifier> in SQL/CLI", in ISO/IEC 9075, to
indicate the specific.<interval qualifier>, DATETIME_INTERVAL_PRECISION is
set to the <intervalleading field precision>, and PRECISION is set to the <inferval
fractional seconds precision>, if applicable.

If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the Igngth
in octets of the <reference type>, USER_DEFINED_TYPE_CATALOG, USER
DERINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to the
<user-defined type name> of the <reference type>, and SCOPE_CATALOG, SQOPE_
SCHEMA, and SCOPE_NAME are set to the qualified name of the referenceaple
base table.

9)

10)
11)

If TYPE indicates USER-DEFINED TYPE, then USER_DEFINED_TYPE_
CATALOG, USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_
NAME are set to the <user-defined type name> of the user-defined type. SPE-
CIFIC_TYPE_CATALOG, SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_
NAME are set to the <user-defined type name> of the user-defined type and CUR-
RENT_TRANSFORM_GROUP is set to the CURRENT_TRANSFORM_GROUP_
FOR_TYPE <user-defined type name>.

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.
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12) If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH are set to the
maximum possible length in octets of the datalink.

Conformance Rules

None.
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22.5 Implicit EXECUTE USING and OPEN USING clauses

Functio

n

Specify the rules for an implicit EXECUTE USING clause and an implicit OPEN USING clause.

General Rules

1) Let T[and AE be a TYPE and ALLOCATED FWD-EXECUTTON specified in the rules of ghis
Subclpuse.

2) Let HL1 be the standard host language in which the SQL-server is written and Jet HL2 be the

standprd host language in which the foreign-data wrapper is written.

3) Let WPD and SPD be the wrapper parameter descriptor and server parameter descriptof,
respegtively, for AE.

4) WPD [and SPD describe the <dynamic parameter specification>s andv<dynamic parametey

speciffjcation> values, respectively, for the statement being executéd. Let NSPD be the value of

COUINT for SPD and let NWPD be the value of COUNT for WPD~

a) If

invalid descriptor count.

b) L¢

c) Fo

d) If
i
Ig

e) For the fitst AD item descriptor areas in SPD:

NSPD is less than zero, then an exception conditiofy is raised: dynamic SQL error |—

t AD be the minimum of NSPD and NWPD.,
r each of the first AD item descriptor areas of SPD, if TYPE indicates DEFAULT, then:

Let TP, P, and SC be the values ofthe TYPE, PRECISION, and SCALE fields, regpec-
tively, for the corresponding itemdescriptor area of WPD.

The data type, precision, and-scale of the described <dynamic parameter specification>
value (or part thereof, if.the item descriptor area is a subordinate descriptor) are get to
TP, P, and SC, respectively, for the purposes of this invocation only.

the first AD item_descriptor areas of SPD are not valid as specified in Subclause 23.1,
escription of foreigh-data wrapper item descriptor areas”, then an exception conditipn is
ised: dynamic SQL error — using clause does not match dynamic parameter specifications.

[f the number of item descriptor areas in which the value of LEVEL is 0 (zero) is|not

NAAPD than an avecantinn canditinn ic ratcad: dvynamisr SO arekny ucina clavca does
—tHe e oSt ot = 1ot oo g

i)

vvvvv AZANSA -] SAS AR aa A croCoT— oy ot <= oot

not match dynamic parameter specifications.

If all of the following are true, then an exception condition is raised: dynamic SQL error
— using clause does not match dynamic parameter specifications.

1) The value of INDICATOR is not negative.
2) Either of the following is true:

A) TYPE does not indicate ROW and the item descriptor area is not subordinate to
an item descriptor area for which the value of INDICATOR is not negative.
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B) TYPE indicates ARRAY or ARRAY LOCATOR.

C) Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the value of the
host variable addressed by DATA POINTER is not a valid value of the data
type represented by the item descriptor area.

sented by the item descriptor area.

f) Let IDA be the i-th item descriptor area of SPD whose LEVEL value is 0 (zero).) et SDT be
tHe data type represented by IDA. The associated value of IDA denoted by SV is defined as
follows.

Case:

If NULL is true for IDA, then SV is the null value.

ii) If TYPE indicates ROW, then SV is a row whose type is SBT and whose field valugs are
the associated values of the immediately subordinate deseriptor areas of IDA.

iii)) Otherwise:
1) Case:

A) If HL1 and HL2 are both pointer-supporting languages, then let V be the yalue
of the host variable addressed-by“DATA_POINTER.

B) Otherwise, let V be the valug'of DATA.

2) Case:

A) If TYPE indicatessCHARACTER, then let Q be the value of OCTET_LENGTH
and let L be the iumber of characters wholly contained in the first Q octetp of V.

B) Otherwisg,\let L be zero.

3) Let SV bé V with effective data type SDT, as represented by the length value | and
by the.values of the TYPE, PRECISION, and SCALE fields.

g) Let TDT be)the effective data type of the i-th parameter as represented by the valueq of
the TYPE; LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_
INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHENIA,
CHARACTER_SET_NAME. USER_DEFINED TYPE_CATALOG. USER_DEFINED_TIYPE_
SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME fields in the i-th item descriptor area of WPD for which the LEVEL value is
0 (zero), and all its subordinate descriptor areas.

h) If SDT is an array locator data type, then let TV be the value SV.

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

Case:

i) If SDT and TDT are binary string data types or bit string data types, then the <cast
specification>

© ISO/IEC 2001 — All rights reserved SQL/MED common specifications 217


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC

9075-9:2001 (E)

22.5 Implicit EXECUTE USING and OPEN USING clauses

i)

CAST ( SV AS TDT)

is effectively performed and the result is the value TV is the i-th parameter.

If SDT and TDT are numeric data types, then the <cast specification>
CAST ( SV AS TDT)

is effectively performed and the result is the value TV is the i-th parameter.

Confor

None

Otherwise, the <cast speC|'r|cat|on>
CAST ( SV AS TDT)

is effectively performed and the result is the value TV is the i-th parameter.

mance Rules
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mplicit FETCH USING clause

Function
Specify the rules for an implicit FETCH USING clause.

Genera

| Rules

1) Let (:]E be an OPENED FDW-EXECUTION specified 1n the rules of this Subclause.

2) Let

standprd host language in which the foreign-data wrapper is written.

3) Case:

a) If
dg

b) Otherwise, let RD be the table reference descriptor associated\with OE.

4) LetS

5) RD a
colum

a) L
ca

b) C

c) If
ar

lause

L1 be the standard host language in which the SQL-server is written and let-HL?2 be the

the PASSTHROUGH flag associated with OE is True , then let RD be the wrapper
scriptor associated with OE.

RD be the server row descriptor associated with OE.

nd SRD describe the <select list> columns and <target specification>s, respectively, f
n values that are to be retrieved.

bt AD be the value of the COUNT field of SRD! If AD is less than zero, then an exce
ndition is raised: dynamic SQL error — invalid descriptor count.

ASe!

row

Dr the

ption

If HL1 and HL2 are both pointer-supporting languages, then for each item descri

and refer to the corresponding <select list> column as a bound column.

AD item descriptor areas of SRD, and for all of their subordinate descriptor areas
to a <targetispecification> as a bound target and refer to the corresponding <selec
colump-as-a bound column.

any/item descriptor area corresponding to a bound target in the first AD item descr
eds of SRD is not valid as specified in Subclause 22.1, “Description of foreign-data w

it

tor

area in SRD whose LEVEL 150 (zero) in the first AD item descriptor areas of SRD,
and for all of their subordinate descriptor areas, refer to a <target specification> whose
corresponding item deScriptor areas have a non-zero DATA_POINTER as a bound [target

Otherwise, for each item descriptor area in SRD whose LEVEL is O (zero) in the first

refer
list>

ptor
rapper

medaocerintar araac!” than an aveantinn canditinn 1c ratcad: dvnamies SO areny !
1 S eH—it e+ t e+t

sing

CT T OToTTTpPto—arcas 5t T CXCT P TroTrT—CoT TroCO— Oy T e oY=

clause does not match target specifications.

d) Let SDT be the effective data type of the i-th bound column as represented by the values of
the 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_SCHEMA, and
SCOPE_NAME fields in the i-th item descriptor area of RD whose LEVEL is 0 (zero) and all
of its subordinate descriptor areas.
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e)

)

h)

)

Let TYPE, OL, D, DP, IP, and LP be the values of the TYPE, OCTET _LENGTH, DATA,
DATA_POINTER, INDICATOR, and OCTET_LENGTH fields, respectively, in the item
descriptor area of SRD corresponding to the i-th bound target (or part thereof, if the item
descriptor area is a subordinate descriptor).

Let SV be the value of the <select list> column, with data type SDT.

Case:

a

—h

n-40Cr

IffSDT and TDT are predefined data types, then

If TYPE indicates CHARACTER, then:

1) Let UT be the code value corresponding to CHARACTER VARYING as(specifie
Table 7, "Codes used for implementation data types in SQL/CLI", in ISQO/IEC 9

2) Let LV be the implementation-defined maximum length for a CHARACTER V4
ING data type.

Otherwise, let UT be TYPE and let LV be 0 (zero).

bt TDT be the effective data type of the i-th bound target@s-represented by the typ
T, the length value LV, and the values of the PRECISI@N; SCALE, CHARACTER_§

YPE_CATALOG, USER_DEFINED_TYPE_SCHEMA{USER_DEFINED_TYPE_NAM
COPE_CATALOG, SCOPE_SCHEMA, and SCORE ‘NAME fields in the item descrip
fea of SRD whose LEVEL is 0 (zero) and all of\its subordinate descriptor areas.

TDT is an array locator data type, then:

If SV is not the null value, then a lecator L that uniquely identifies SV is generatg

value that represents L.

Otherwise, the value TV efithe i-th bound target is the null value.

ASe!

If SDT and, TDT are binary string data types or bit string data types, then the <d
specification>

CAST ( SV AS TDT)

iseffectively performed and the result is the value TV is the i-th parameter.

din
075-3.

\RY -

D

ET_

ATALOG, CHARACTER_SET_SCHEMA, CHARACTERJSET_NAME, USER_DEFINED_

E;

[or

d and

the value TV of the i-th bound target is set to an implementation-dependent four-pctet

ast

e oI (] el - (] e e el o) e - .
I ol diid I airC TIUITieT It Udia types, tIeTT Uie sLdst SPELIitatiuit-—~

CAST ( SV AS TDT)

is effectively performed and the result is the value TV is the i-th parameter.

iii) Otherwise, the <form-of-use conversion>

CONVERT ( CAST ( SV AS CHARACTER VARYI NG (M ) USI NG UTF16 )

is effectively performed, where M is the implementation-defined maximum length of a
variable-length character string, and the result is the value TV is the i-th parameter.

k) Let IDA be the top-level item descriptor area corresponding to the i-th bound column.

220 Management of External Data (SQL/MED)

© ISO/IEC 2001 - All rights reserved


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
22.6 Implicit FETCH USING clause

) Case:
i) If TYPE indicates ROW, then

Case:

1) If TV is the null value, then the value of IP for IDA and that in all subordinate
descriptor areas of IDA that are not subordinate to an item descriptor area whose
TYPE indicates ARRAY or ARRAY LOCATOR, is set to the appropriate 'Code’ for
SQL NULL DATA in Table 26, "Miscellaneous codes used in SQL/CLI", in ISOJ/IEC
9075-3, and the value of the host variable addressed by DP and the values of ID and
LP are implementation-dependent.

2) Otherwise, the i-th subordinate descriptor area of IDA is set to reflect the valdie of
the i-th field of TV by applying General Rule , “5)I)” to the i-th suboerdinate des¢riptor
area of IDA as IDA, the value of i-th field of TV as TV, the valug of the i-th figld of
SV as SV, and the data type of the i-th field of SV as SDT,

ii) Otherwise,
Case:

1) If TV is the null value, then the value of IP is{set'to the appropriate 'Code’ for] SQL
NULL DATA in Table 26, "Miscellaneous codes used in SQL/CLI", in ISO/IEC P075-
3, and the value of the host variable addressed by DP and the value of D and|the
value of LP are implementation-dependent.

2) Otherwise:
A) The value of IP is set to 0(zero).
B) Case:
1) If TYPE indicates CHARACTER or CHARACTER LARGE OBJECT, then:

1) If TV isa zero-length character string, then it is implementation-dgfined
whether or not an exception condition is raised: data exception — gero-
length character string.

2)° Case:

a) If HL1 and HL2 are both pointer-supporting languages, then the
General Rules of Subclause 22.7, “Character string retrieval”, F’e

applied with DP, TV, OL, and LP as TARGET, VALUE, TARGET
QCTET | ENGTH _and RETURNED OCTET | ENGTH_respectively.

b) Otherwise, the General Rules of Subclause 22.7, “Character string
retrieval”, are applied with D, TV, OL, and LP, as TARGET, VALUE,
TARGET OCTET LENGTH, and RETURNED OCTET LENGTH,
respectively.

I1) If TYPE indicates BINARY LARGE OBJECT, then
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Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the General
Rules of Subclause 22.8, “Binary large object string retrieval”, are ap-
plied with DP, TV, OL, and LP as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

2) Otherwise, the General Rules of Subclause 22.8, “Binary large ob-
jeetstringretreval—are—apphHetwith-B——OStanrdtHP-as—TAR
GET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET
LENGTH, respectively.

I11) If TYPE indicates ARRAY or ARRAY LOCATOR, then the value of RE
TURNED_CARDINALITY is set to the cardinality of TV.

1V) Otherwise,

Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the vgalue
of the host variable addressed by DP is set to TV and the value of LP is
implementation-dependent.

2) Otherwise, the value of D is setrto TV and the value of LP is implenmentation-
dependent.

Conformance Rules

None
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22.7 Character string retrieval

Function
Specify the rules for retrieving character string values.

General Rules

1) Let T[V, TL, and RLC be a TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
OCTHT LENGTH specified in an application of this Subclause.

2) If TL|is not greater than zero, then an exception condition is raised: FDW-specific:conditipn —
invalid string length or buffer length.

3) Let L|be the length in octets of V.
4) If RL[is not a null pointer, then RL is set to L.
5) Case:

a) If|L is not greater than TL, then the first L octets of T are set to V and the values of [the
rdgmaining octets of T are implementation-dependent.

b) Otherwise, T is set to the first TL octets of V and<a completion condition is raised: wgrning
—1 string data, right truncation.
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22.8 Binary large object string retrieval

Function
Specify the rules for retrieving BINARY LARGE OBJECT string values.

General Rules
Let T[ V, TL, and RL be a TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED

1)

2)

3)
4)

5)

OCTHT LENGTH specified in an application of this Subclause.

If TL

invalid string length or buffer length.

Let L
If RL
Case:

a) If
re

is not greater than zero, then an exception condition is raised: FDW-specific:conditipn —

be the length in octets of V.

is not a null pointer, then RL is set to L.

L is not greater than TL, then the first L octets of T are set to V and the values of [the
maining octets of T are implementation-dependent.

b) Otherwise, T is set to the first TL octets of V and<a completion condition is raised: wgrning

string data, right truncation.

224 Management of External Data (SQL/MED) © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
22.9 Tables used with SQL/MED

22.9 Tables used with SQL/MED

The tables contained in this Subclause are used to specify the codes used by the various foreign-data
wrapper interface routines.

Table 29—Codes used for <table reference> types

<table feference>
type Code

TABLE_NAME 1

Table 30—Codes used for <value expression> types

<value gxpres-
sion> type Code

COLUMN_NAME 1

Table 31—Codes used for foreign-data wrappet,diagnostic fields

Field Code Type
CLASS_PRIGIN 1 Status
MESSAGE_LENGTH 2 Status
MESSAGE_OCTET_LENGTH 3 Status
MESSAGE_TEXT 4 Status
MORE 5 Header
NATIVH CODE 6 Status
NUMBHR 7 Header
RETURINCODE 8 Header
SQLSTATE 9 Status
SUBCLASS_ORIGIN 10 Status
Implemgntation-defined diagnostics <0 Header
header fleld
Implemgntation-defined diagnostics <0 Status
status figld
Table 32—Codes used for foreign-data wrapper descriptor fields
Field Code SQL Item Descriptor Name Type
CARDINALITY 1040 CARDINALITY Item
CHARACTER_SET_CATALOG 1018 CHARACTER_SET_CATALOG Item
CHARACTER_SET_NAME 1020 CHARACTER_SET_NAME Item
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Table 32—Codes used for foreign-data wrapper descriptor fields (Cont.)

Field Code SQL Item Descriptor Name Type
CHARACTER_SET_SCHEMA 1019 CHARACTER_SET_SCHEMA Item
COLLATION_CATALOG 1015 COLLATION_CATALOG Item
COLLATION_NAME 1017 COLLATION_NAME Item
COLLAT_I_QN_éQHEI\/IA 1016 COlLl1l ATIﬁI\I_Q(‘I—IEI\IIA lten
COUNT 1001 COUNT Header
CURRENT_TRANSFORM_GROUP 1039 (Not applicable) Itern
DATA 1050 DATA Iter
DATA_POINTER 1010 DATA Itemn
DATETIME_INTERVAL_CODE 1007 DATETIME_INTERVAL_CODE Item
DATETI[QE_INTERVAL_PRECISION 26 DATETIME_INTERVAL ‘PRECISION Itern
DEGREE 1041 DEGREE Iter
DYNAMJIC_FUNCTION 1031 DYNAMIC_FUNCTION Header
DYNAMIC_FUNCTION_CODE 1032 DYNAMICSFUNCTION_CODE Header
INDICAJTOR 1051 INDICATOR Iter
KEY_MEMBER 1030 KEYNMEMBER Itemn
KEY_TYPE 1029 KEY_TYPE Hedder
LENGTIH 1003 LENGTH Itern
LEVEL 1042 LEVEL Iter
NAME 1011 NAME Iter
NULLABLE 1008 NULLABLE Itemn
OCTET LENGTH 1013 OCTET_LENGTH Iter
PARAMETER_MODE 1021 PARAMETER_MODE Item
PARAMETER_ORDINALZPOSITION 1022 PARAMETER_ORDINAL_POSITION Iter
PARAMETER_SPECIEIC_CATALOG 1023 PARAMETER_SPECIFIC_CATALOG Itern
PARAMETER_SRECIFIC_NAME 1025 PARAMETER_SPECIFIC_NAME Iter
PARAMETER: SPECIFIC_SCHEMA 1024 PARAMETER_SPECIFIC_SCHEMA Iter
PRECISJON 1005 PRECISION Itemn
RETURNED_CARDINALITY 1052 RETURNED_CARDINALITY Item
RETURNED_OCTET_LENGTH 1053 Both OCTET_LENGTH (input) and Item
RETURNED_OCTET_LENGTH (out-
put)

SCALE 1006 SCALE Item
SCOPE_CATALOG 1033 SCOPE_CATALOG Item
SCOPE_NAME 1034 SCOPE_NAME Item
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Table 32—Codes used for foreign-data wrapper descriptor fields (Cont.)

Field Code SQL Item Descriptor Name Type
SCOPE_SCHEMA 1035 SCOPE_SCHEMA Item
SPECIFIC_TYPE_CATALOG 1036 (Not applicable) Item
SPECIFIC_TYPE_NAME 1038 (Not applicable) Item
SPECIF}C—TYRE_SCHEMA 1037 (Not-applicable) Hen
TOP_LHVEL_COUNT 1044 TOP_LEVEL_COUNT Header
TYPE 1002 TYPE Itemn
UNNAMED 1012 UNNAMED Itern
USER_DEFINED_TYPE_CATALOG 1026 USER_DEFINED_TYPE_CATALOG Iternh
USER_DEFINED_TYPE_NAME 1028 USER_DEFINED_TYPE_NAME Itern
USER_DEFINED_TYPE_SCHEMA 1027 USER_DEFINED_TYRESSCHEMA Itern
Implemgntation-defined foreign-data 0 Implementation-defined foreign-data Header
wrapper|descriptor header field (zero) wrapper descriptor. header field

through

999,

or >

1200,

ex-

clud-

ing

values

de-

fined

in this

table
Implemgntation-defined foreign-data 0 Implementation-defined foreign-data Itemn
wrapper|descriptor item field (zero) wrapper descriptor item field

through

999,

or >

1200,

ex-

clud-

ing

values

de-

fired

in this

table

Table 33—Codes used for foreign-data wrapper handle types

Handle type Code
ExecutionHandle 1
FSConnectionHandle 2
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Table 33—Codes used for foreign-data wrapper handle types (Cont.)

Handle type Code
ReplyHandle 3
RequestHandle 4
DataHandle 5
ServerHandle 6
TableReferenceHandle 7
UserHandle 8
ValueExpressionHandle 9
WrappenHandle 10
Wrappe]EanandIe 11
DescriptprHandle 12

Table 34—Ability to retrieve foreign-data wrapper descriptor fields

Field

May be retrieved

SRD

WRD
or
TRD

SPD

WPD

CARDINALITY
CHARALCTER_SET_CATALOG
CHARACTER_SET_NAME
CHARACTER_SET_SCHEMA
COLLATION_CATALOG
COLLATION_NAME
COLLATION_SCHEMA
COUNT
CURRENT_TRANSFORM_GROUP
DATA

DATA_POINFER

No

No
No

No

No
No

DATETIME_INTERVAL_CODE
DATETIME_INTERVAL_PRECISION
DEGREE

DYNAMIC_FUNCTION
DYNAMIC_FUNCTION_CODE
INDICATOR

KEY_MEMBER

No
No
No

No

No
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No

No
No
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Table 34—Ability to retrieve foreign-data wrapper descriptor fields (Cont.)

Field

May be retrieved

SRD

WRD
or
TRD

SPD WPD

KEY_TYPE

No

No No

LENGTH
LEVEL
NAME
NULLABLE

OCTET [LENGTH
PARAMETER_MODE
PARAMETER_ORDINAL_POSITION
PARAMETER_SPECIFIC_CATALOG
PARAMETER_SPECIFIC_NAME
PARAMETER_SPECIFIC_SCHEMA
PRECISJON
RETURINED_CARDINALITY
RETURNED OCTET LENGTH
SCALE
SCOPE [CATALOG
SCOPE_[NAME

SCOPE [SCHEMA
SPECIF|C_TYPE_CATALOG
SPECIF|C_TYPE_NAME
SPECIF|C_TYPE_SCHEMA
TOP_LEVEL_COUNT
TYPE
UNNAMED

No
No
No
No
No

No
No

No
No
No
No
No

No
No

USER_DEFINED_TYPE_CATALOG
USER_DEFINED_TYPE_NAME
USER_DEFINED_TYPE_SCHEMA

Implementation-defined foreign-data
wrapper descriptor header field

Implementation-defined foreign-data
wrapper descriptor item field
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Table 35—Ability to set foreign-data wrapper descriptor fields

May be set

WRD

or
Field SRD TRD SPD WPD
CARDINALITY No No No
CHARACTER_SET_CATALOG No
CHARACTER_SET_NAME No
CHARACTER_SET_SCHEMA No
COLLATION_CATALOG No
COLLATION_NAME No
COLLATION_SCHEMA No
COUNT No
CURRENT_TRANSFORM_GROUP No No No No
DATA No
DATA_POINTER No
DATETIME_INTERVAL_CODE No
DATETI[ZE_INTERVAL_PRECISION INO
DEGREE No No No
DYNAMIIC_FUNCTION No No No No
DYNAMIC_FUNCTION_CODE No No No No
INDICAJTOR No No
KEY_MEMBER No No No No
KEY_TYPE No No No No
LENGTH No
LEVEL No
NAME No
NULLABLE No
OCTET JLENGTH No
PARAMETER_MODE No No No
PARAMETER_ORDINAL_POSITION No No No
PARAMETER_SPECIFIC_CATALOG No No No
PARAMETER_SPECIFIC_NAME No No No
PARAMETER_SPECIFIC_SCHEMA No No No
PRECISION No
RETURNED_CARDINALITY No No
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Table 35—Ability to set foreign-data wrapper descriptor fields (Cont.)

May be set
WRD
or
Field SRD TRD SPD WPD
RETURNED_OCTET_LENGTH No No
SCALE No
SCOPE_|CATALOG No
SCOPE_INAME No
SCOPE_SCHEMA No
SPECIFJC_TYPE_CATALOG No No No No
SPECIFJC_TYPE_NAME No No No No
SPECIFJC_TYPE_SCHEMA No No No No
TOP_LHVEL_COUNT No
TYPE No
UNNAMED No
USER_DQEFINED_TYPE_CATALOG No
USER_OQEFINED_TYPE_NAME No
USER_DQEFINED_TYPE_SCHEMA No
Implemgntation-defined foreign-data 1D ID ID ID
wrapper|descriptor header field
Implemgntation-defined foreign-data ID ID ID ID
wrapper|descriptor item field
Table 36—Fareign-data wrapper descriptor field default values
Default values
WRD or
Field SRD TRD APD WPD
CARDINALITY;
CHARACTER_SET_CATALOG
CHARACTER_SET_NAME
CHARACTER_SET_SCHEMA
COLLATION_CATALOG
COLLATION_NAME
COLLATION_SCHEMA
COUNT 0 (zero) 0 (zero)
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Table 36—Foreign-data wrapper descriptor field default values (Cont.)

Default values

WRD or
Field SRD TRD APD WPD

CURRENT_TRANSFORM_
GROUP

DATA
DATA_POINTER Null Null
DATETI[:E_I NTERVAL_CODE

DATETIME_INTERVAL _
PRECISJON

DEGRE
DYNAMIIC_FUNCTION
DYNAMIC_FUNCTION_CODE
INDICAJTOR

KEY_MEMBER

KEY_TYPE

LENGTIHH
LEVEL 0 (zero)

NAME
NULLABLE

OCTET JLENGTH
PARAMETER_MODE

PARAMETER_ORDINAL_
POSITIQON

PARAMETER_SPECIFIC”
CATALQG

PARAMETER_SPEEIFIC_NAME

PARAMETER_SRECIFIC_
SCHEMA

PRECISLON
RETURNED_CARDINALITY
RETURNED_OCTET_LENGTH
SCALE

SCOPE_CATALOG
SCOPE_NAME
SCOPE_SCHEMA
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Table 36—Foreign-data wrapper descriptor field default values (Cont.)

Default values

WRD or
Field SRD TRD APD WPD

SPECIFIC_TYPE_CATALOG
SPECIFe—ARENAME

SPECIFJC_TYPE_SCHEMA
TOP_LHVEL_COUNT 0 (zero) 0 (zero)
TYPE
UNNAMED

USER_DEFINED_TYPE_
CATALQG

USER_DQEFINED_TYPE_NAME

USER_QEFINED_TYPE_
SCHEMA

Implemgntation-defined foreign- ID ID ID ID
data wrapper descriptor header
field

Implemgntation-defined foreign- ID 1D ID ID
data wrapper descriptor item
field

Table [37—Codes used for the format ‘ef-the character string transmitted by GetSQLString()

Format Code
SQL-string format 1
Implemgntation-defined formats xt

1An impl¢mentation-definedinegative number different from the value associated with any other format.
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Functic
Describe
Format

<foreign
<fl
<f

<foreign
<foreign
<f
<fl

[

<foreign

DN

h generic foreign-data wrapper interface routine.

data wrapper interface routine> ::=
orei gn-data w apper interface routine prefix>
orei gn-data w apper interface routine generic>

data wapper interface routine prefix> ::= MED

data wapper interface routine generic> ::=
orei gn-data w apper interface routine nane>
orei gn-data w apper paraneter |ist>

<forei gn-data w apper returns clause> ]

data wapper interface routine name>y;:'=
Al | ocDescri ptor

Al | ocW apper Env

Cl ose

Connect Server

Fr eeDescri pt or

Fr eeExecut i onHandl e
FreeFSConnecti on

Fr eeRepl yHandl e

Fr eeW apper Env

Get Aut hori zationld
Get Descri pt or

Get Di agnostics

Get Tabl eCol Opt

Get Tabl eCol-Opt By Nane
Get Tabl eQpt

Get Tahl(e@pt ByNane
Get TableSer ver Nane
Get NuhTabl eCol Opt s

Get NuntTabl eOpt s

© ISO/IEC

GetNumReptySetectErens
Get NunRepl yTabl eRef s
Get Nuntsel ect El ens
Get NunfSer ver Opt s

Get NunTabl eRef El ens
Get NunUser Opt s

Get NumW apper Opt s
Get Opt s

Get Repl ySel ect El em
Get Repl yTabl eRef

Get Sel ect El em

Get Sel ect El enfType
Get Ser ver Nane

Get Ser ver Opt

Get Ser ver Opt ByNane

2001 — All rights reserved

Foreign-data wrapper interface routines 235


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC

9075-9:2001 (E)

23.1 <foreign-data wrapper interface routine>

Cet Server Type

Cet Ser ver Ver si on

Get SPDHandl e

Get SQLString

Get SRDHandl e

Get Statistics

Get Tabl eRef El em

Get Tabl eRef El enilype
Get Tabl eRef Tabl eNane
Cet TRDHandl e

<foreign
<l

[

<foreign
<f
<f
<f

<foreign
I

<foreign

<foreign

Cet User Opt

Cet User Opt ByNane
Get Val Expr Col Nanme
Get WPDHandl e

Get WRDHandl e

Get W apper Li br ar yNane
Get W apper Nane

Get W apper Opt

Get W apper Opt ByNane
I ni t Request

Iterate

Open

ReOpen

Set Descri pt or
Transm t Request

data wrapper paraneter list> ::=
eft paren> <foreign-data w apper paraneter declaration>
{ <conma> <foreign-data w apper paranmeter declaration> }... ] <right paré¢

dat a wrapper paraneter declaration>.::=
orei gn-data w apper paraneter nanpe>
orei gn-data w apper paraneter -ode>
orei gn-data w apper paraneter-\data type>

data wrapper paraneter nane> ::=
See t he i ndi vi dual forg&i\gn-data w apper interface routine definitions

dat a wrapper paraneter node> ::=
I'N

out

I NOUT

data w apper paraneter data type> ::=
| NTEGER

SMALISE-NT

ANY

GHARACTER <l eft paren> <l ength> <right paren>

<f or ei gn-

Syntax

data wapper returns clause> ::= RETURNS SMALLI NT

Rules

1) A <foreign-data wrapper interface routine> defines a predefined routine written in a standard

programming language that is invoked by a compilation unit of the same standard programming
language. Let HL be that standard programming language. HL shall be one of Ada, C, COBOL,

Fortran, MUMPS, Pascal, or PL/I.
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4)

5)

6)

7)

8)

9)
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A <foreign-data wrapper interface routine> that contains a <foreign-data wrapper returns
clause> is called a foreign-data wrapper interface function. A <foreign-data wrapper interface
routine> that does not contain a <foreign-data wrapper returns clause> is called a foreign-data
wrapper interface procedure.

For each foreign-data wrapper interface function WF, there is a corresponding foreign-data
wrapper interface procedure WP, with the same <foreign-data wrapper interface routine name>.
The <foreign-data wrapper parameter list> for WP is the same as the <foreign-data wrapper
parameter Hist>—for WFbotwith the fottowing additional <foreign-data Wrapper parametgr
declafation>:

Rgt ur nCode OQUT SMVALLI NT

HL shall support either the invocation of WF or the invocation of WP. It is implementatign-
defingd which is supported.

Case:

a) If|<foreign-data wrapper parameter mode> is IN, then the parameter is an input pargmeter.
The value of an input argument is established when a foreigh-data wrapper interface rputine
is|invoked.

b) If|<foreign-data wrapper parameter mode> is OUT, theén the parameter is an output ppram-
eter. The value of an output argument is establishedvwhen a foreign-data wrapper intgrface
rdutine is invoked.

c) If|<foreign-data wrapper parameter mode> i3, INOUT, then the parameter is both an input
parameter and an output parameter.

The value of an output parameter is an:dddress. It is either a non-pointer host variable passed
by reference or a pointer host variable passed by value.

Therq shall be no <separator> between the <foreign-data wrapper interface routine prefix>
and the <foreign-data wrapper ‘interface routine generic> in a <foreign-data wrapper intefface
routine name>.

Let WR be a <foreign-data wrapper interface routine> and let RN be its <foreign-data wrapper
interfpce routine name>. Let RNU be the value of UPPER( RN) .

Case:

a) If|[HL supports case sensitive routine names, then the name used for the invocation of WR
shall be)RN.

b If [ | Bat-eHRrarE HaaH Lot lovior noc lottorsc
T UOCS IO SUPpPOT T SohpteT=attT 1OvweT CaStT1eTteCT=35;

invocation of WR shall be RNU.

+thaonth BaEs a—F +h
e e C

c) If HL does not support case sensitive routine names, then the name used for the invocation
of WR shall be RN or RNU.

Let operative data type correspondence table be the data type correspondence table for HL as
specified in Subclause 20.3, “SQL/CLI data type correspondences”. Refer to the two columns of
the operative data type correspondence table as the “SQL data type column” and the “host data
type column”.
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10) Let TI, TS, TC, and TV be the types listed in the host data type column for the rows that
contains INTEGER, SMALLINT, CHARACTER(L) and CHARACTER VARYING(L), respectively,

in the SQL data type column.
a) If TS is “None”, then let TS = TlI.
b) If TC is “None”, then let TC =TV.

c) Far_each parameter P

Chse:

i) If the foreign-data wrapper parameter data type is INTEGER, then the type’ of the
corresponding argument shall be TI.

ii) If the foreign-data wrapper parameter data type is SMALLINT, then the type of the
corresponding argument shall be TS.

iii)) If the foreign-data wrapper parameter data type is CHARACTER(L), then the typg of
the corresponding argument shall be TC.

iv) If the foreign-data wrapper parameter data type is ANY, then
Case:

1) If HL is C, then the type of the corresponding argument shall be "void *".

2) Otherwise, the type of the corresponding argument shall be any type (other than
'None’) listed in the host data type column.

d) Iffthe foreign-data wrapper interface foutine is a foreign-data wrapper interface functfion,
tHen the type of the returned valuesis TS.

Access |[Rules

None

Genergl Rules

1) The rples for invecation of the <foreign-data wrapper interface routine> are specified in Jub-
clausg 23.2, “<foreign-data wrapper interface routine> invocation”.

Conformance Rules

None.
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23.2 <foreign-data wrapper interface routine> invocation

Function
Specify the rules for invocation of a <foreign-data wrapper interface routine>.

Syntax Rules

1) Let HLC be the standard programming language of CP, the caller of a <foreign-data wrapper
interface routine>.

2) A forgign-data wrapper interface function or foreign-data wrapper interface procedure is invoked
by th¢ HL mechanism for invoking functions or procedures, respectively.

3) Let RN be the <foreign-data wrapper interface routine name> of the <foreigh-data wrapger
interfpce routine> invoked by CP. The number of arguments provided in the invocation sHall be
the same as the number of <foreign-data wrapper parameter declaration>s for RN.

be the data type of the i-th argument in the invocation and/let DP be the <foreign-data
er parameter data type> of the i-th <foreign-data wrapper-parameter declaration> qf RN.
DA shall be the HL equivalent of DP as specified by the ruleS)of Subclause 23.1, “<foreign-data
wrapper interface routine>".

4) Let

5) Each jargument to a <foreign-data wrapper interface routine> that is of type CHARACTER(n)
shall pe passed by reference, according to the mechanisms of HL.

Case:

a) Of HL is C, then each argument to a <foreign-data wrapper interface routine> that is|not of
tyjpe CHARACTER(n) shall be passed by value.

b) Otherwise, each argument to a <foreign-data wrapper interface routine> that is not of type
CHARACTER(n) shall be passed by reference.

Access [Rules

None

Genergl Rules

1) If the|value'of any input argument provided by CP falls outside the set of allowed values pf the
data type of the parameter, or if the value of any output argument resulting from the exegution
of theL<fareign-data wrapper interface routine> falls outside the set of values suppaorted hy CP

for that parameter, then the effect is implementation-defined.

2) When the <foreign-data wrapper interface routine> is called by CP:
a) The values of all input arguments to RN are established.

b) RN is invoked.
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3) Case:

a) If the <foreign-data wrapper interface routine> is a foreign-data wrapper interface function,

then:
i) The values of all output arguments are established.

ii) Let RC be the return value.

b) IflLthe <foreign-data wrapper interface routine> is a foreign-data wrapper interface pr
duire, then:

The values of all output arguments are established except for the argument ‘assoc
with the ReturnCode parameter.

ii) Let RC be the argument associated with the ReturnCode parameter,
4) Case:
a) IfIRN executed successfully, then:

i) Either a completion condition is raised: successful completion, or a completion con
is raised: no data.

ii) Case:

Success.

2) If a completion condition is raised: no data, then RC is set to indicate No da|
found.

b) If|RN did not execute successfully, then:

i) All changes made to SQL-data or schemas by the execution of RN are canceled.

and other Subclauses of this part of ISO/IEC 9075 or by implementation-defined r

iii) Case:

RC is set to indicate Invalid handle.

2Y Otherwise, RC is set to indicate Error.

1) If a completion condition is raised: suceessful completion, then RC is set to ing

i) One or more exception conditions are raised as determined by the General Rules @

DCE-

ated

Hition

icate

f this
iles.

1) Iffan exception condition is raised: FDW-specific condition — invalid handle, then

Conformance Rules

None.
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23.3 Foreign-data wrapper interface wrapper routines

23.3.1 AllocWrapperEnv

Function
Allocate a foreign-data wrapper environment and assign a handle to it.

Definitjon

Al'l ocW apper Env (
W|apper Handl e I'N | NTEGER,
W|apper EnvHandl e (0¥)) | NTEGER )
RETURNS SMALLI NT

Generdl Rules
1) Let WH be the value of WrapperHandle.

2) If WH does not identify an allocated foreign-wrapper description, then an exception condif
raised: FDW-specific condition — invalid handle.

3) If thelmaximum number of foreign-data wrapper environments that can be allocated at on
has already been reached, then an exception condition is raised: FDW-specific condition —
on number of handles exceeded. A skeleton FDW:environment is allocated and is assigne
unique value that is returned in WrapperEnvHandle.

4) Case:

a) Iflthe memory requirements to manage an foreign-data wrapper environment cannot
sgtisfied, then WrapperEnvHandle is set to zero and an exception condition is raised:
specific condition — memory-allocation error.

NIOTE 60 — No diagnostic.information is generated in this case, as there is no valid Wrappe
vhlandle that can be uSed ‘to obtain diagnostics information.

b) If|the resources te-manage an foreign-data wrapper environment cannot be allocated
plementation-defined reasons, then an implementation-defined exception condition
ised. Askeleton FDW-environment is allocated and is assigned a unique value that
turnedin"WrapperEnvHandle.

ion is
e time

L limit
i a

be
FDW-

[En-

for
is

bd

c) Otherwise, the resources to manage an foreign-data wrapper
ant—areretrerrecto—as—ar—alrocated i . e—a
assigned a unique value that is returned in WrapperEnvHandle.

5) If an exception condition is raised in any of the routines invoked in any of the following G

"t is

eneral

Rules, then the diagnostics records returned by the invoked routines are transferred to the

diagnostics area associated with the WrapperEnvHandle and further processing of this ro
is terminated as if the exception condition had been raised in this routine.

utine

6) Let WN be the WrapperName that would be returned by an invocation of the Get W apper Name( )

routine with WH as the WrapperHandle parameter.

7) Let WL be the WrapperLibraryName that would be returned by an invocation of the
Get W apper Li braryNane( ) routine with WH as the WrapperHandle parameter.
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8) It is implementation-dependent what use the Al | ocW apper Env( ) routine makes of the values of
WN and WL.

Conformance Rules

None.
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23.3.2 Close

Function
Close an FDW-execution.

Definition

Cl ose (
BYecuti onHandl e I'N | NTEGER )
RETURNS SMALLI NT

Genergl Rules
1) Let EH be the value of ExecutionHandle.

2) If EH| does not identify an opened FDW-execution, then an exception condition is raised: FDW-
specifjc condition — function sequence error.

3) Let E|be the opened FDW-execution identified by EH.
4) Case:

a) Iflthere is no open cursor associated with E, thén.an exception condition is raised: inyalid
cyrsor state.

b) Otherwise:

The open cursor associated with E“s placed in the closed state and its copy of the [select
source is destroyed.

Any fetched row associated-with E is removed from association with E.

i
5) EH igreset to be an allocated*FDW-execution.

Conformance Rules

None
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23.3.3 ConnectServer

Function
Establish a connection to a foreign server and assign a handle to it.
Definition
Connect SETver (
apper EnvHandl e I'N | NTEGER,

Sg¢r ver Handl e I N | NTEGER,

Uger Handl e I N | NTECGER,

F$Connect i onHandl e (08)) I NTEGER )

RETURNS SMALLI NT

N is

eneral
ne

r

nis

rationl d()

Genergl Rules

1) If WrapperEnvHandle does not identify an allocated FDW-envirooment, then an exceptio
condition is raised: FDW-specific condition — invalid handle.

2) Let SH be the value of ServerHandle.

3) If SH|does not identify an allocated foreign server description, then an exception conditio
raised: FDW-specific condition — invalid handle.

4) Let UH be the value of UserHandle.

5) If UH does not identify an allocated user mapping description, then an exception conditio
raised: FDW-specific condition — invalid‘handle.

6) If an pxception condition is raised invany of the routines invoked in any of the following G
Rules} then the diagnostics records returned by the invoked routines are transferred to t
foreigh-data wrapper diagnostics-area associated with the WrapperEnvHandle and furthe
processing of this routine is.términated as if the exception condition had been raised in t
routine.

7) Let UN be the Autharizationld that would be returned by an invocation of the Get Aut horii
routine with UH as'the UserHandle parameter.

8) Let SN be the_ServerName that would be returned by an invocation of the Get Ser ver Nanq
routine with.SH as the ServerHandle parameter.

9) Let S[Tbe the ServerType that would be returned by an invocation of the Get Server Type
routine with SH as the ServerHandle parameter.

10) Let SV be the ServerVersion that would be returned by an invocation of the Get Ser ver Ver si on( )
routine with SH as the ServerHandle parameter.

11) Let E be the FDW-environment identified by WrapperEnvHandle.

12) The foreign-data wrapper diagnostics area associated with E is emptied.

13) If the maximum number of FS-connections that can be allocated at one time has already been

reached, then FSConnectionHandle is set to zero and an exception condition is raised: FDW-
specific condition — limit on number of handles exceeded.
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14) Case:

a) If the memory requirements to manage an FS-connection cannot be satisfied, then FSCon-
nectionHandle is set to zero and an exception condition is raised: FDW-specific condition —
memory allocation error.

b) If the resources to manage an FS-connection cannot be allocated for implementation-defined
reasons, then FSConnectionHandle is set to zero and an implementation-defined exception

c naeibianicralcad
oo T 1o Tarscar

c) Otherwise, the resources to manage an FS-connection are allocated and are referred tp as
an allocated FS-connection. The allocated FS-connection is assigned a unique value that is
rdturned in FSConnectionHandle.

15) Case:

a) Ifla connection to FS cannot be made, then an exception condition israised: FDW-specific
cdndition — unable to establish connection.

b) Otherwise, the connection to FS is established.

16) It is implementation-dependent what use the foreign-data. wrapper makes of the values of UN,
SN, 9T, and SV.

Conformance Rules

None
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23.34

FreeExecutionHandle

Function

Deallocate an FDW-execution.

Definition

Fr eeExecfiTionAandl e (

B

RETURNS SMALLI NT

Genersg

1) Let EH be the value of ExecutionHandle.

2) If EH
FDW/

3) LetE

4) The fpreign-data wrapper diagnostics area associated with E is emptied.

5) If the

a T
sd

b) A
6) Case:
a) If

b) O

ecutionHandle IN | NTEGER )

| Rules

specific condition — invalid handle.

be the FDW-execution identified by EH.

Fe is an open cursor associated with E, then:

urce is destroyed.

ny fetched row associated with E is\fémoved from association with E.

the PASSTHROUGH flagassociated with EH is False , then:

Let SRD be the server row descriptor associated with E and let SRDHandle be t
descriptor handle that identifies SRD.

parameter.
fherwise:

ket SRD be the server row descriptor associated with E and let SRDHandle be th

i)

iii)

246 Management of External Data (SQL/MED)

descriptor handie that fdentifies SRD. The FreeDescri ptor () routing 15 invoked v
SRDHandle as the DescriptorHandle parameter.

does not identify an allocated FDW-execution, then an exception condition is raised:

ne open cursor associated with E is placed4n the closed state and its copy of the select

e

The FreeDescri ptor () routine is invoked with SRDHandle as the DescriptorHandle

e
ith

Let SPD be the server parameter descriptor associated with E and let SPDHandle be
the descriptor handle that identifies SPD. The FreeDescri ptor () routine is invoked

with SPDHandle as the DescriptorHandle parameter.

Let WRD be the wrapper row descriptor associated with E and let WRDHandle be

the

descriptor handle that identifies WRD. The FreeDescri pt or () routine is invoked with

WRDHandle as the DescriptorHandle parameter.
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iv) Let WPD be the wrapper parameter descriptor associated with E and let WPDHandle
be the descriptor handle that identifies WPD. The FreeDescri ptor () routine is invoked
with WPDHandle as the DescriptorHandle parameter.

7) E is deallocated and all its resources are freed.

Conformance Rules

None
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23.3.5 FreeFSConnection

Function

Deallocate a FS-connection.

Definition

Fr eeFSCo

Genersg

1)
2)

3)
4)

5)

6)

Confor

F$

Let FSCH be the value of FSConnectionHandle.

nection (
Connect i onHandl e I'N | NTEGER )

RETURNS SMALLI NT

| Rules

If FSCH does not identify an allocated FS-connection, then an exception condition is raisgd:

FDW-specific condition — invalid handle.

Let C

The fpreign-data wrapper diagnostics area associated with'C is emptied.

If an jallocated reply description or FDW-execution jis.associated with C, then an exception

condit

C is deallocated and all its resources are freed.

None

mance Rules

be the allocated FS-connection identified by FSCH.

ion is raised: FDW-specific condition — function sequence error.
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FreeReplyHandle

Function

Deallocate an FDW-reply.
Definition

Fr eeRepl
R
RH

Genersg
1) LetR

2) If RH
FDW/

3) LetR

4) The fpreign-data wrapper diagnostics area associated with*R is emptied.

5) Risd

Confor

None

Fandre (
pl yHandl e I'N I NTECER )
ETURNS SMALLI NT

| Rules
H be the value of ReplyHandle.

does not identify an allocated reply description, then an exception condition is raised:
specific condition — invalid handle.

be the FDW-reply identified by RH.

eallocated and all its resources are freed.

mMmance Rules
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23.3.7 FreeWrapperEnv

Functio

Deallocate

n

a FDW-environment.

Definition

FreeW ap

Genergl Rules

1) Let WEH be the value of WrapperEnvHandle.

apper EnvHandl e I'N | NTEGER )
RETURNS SMALLI NT

erENV (

2) If WHH does not identify an allocated FDW-environment, then an _eXeeption condition is raised:

FDW-specific condition — invalid handle.

3) LetE

4) The fp

be the allocated FDW-environment identified by WEH,

reign-data wrapper diagnostics area associated with“E is emptied.

5) If an pllocated FS-connection is associated with E, then an exception condition is raised: FDW-

specifjc condition — function sequence error.

6) E is deallocated and all its resources are freed.

Conformance Rules

None
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23.3.8 GetNumReplySelectElems

Function

Get the number of <value expressions>s in the <select list> of a query that the foreign-data wrapper
is capable of handling.

Definition

Get NunRepl ySel ect El ens (
Repl yHandl e I'N | NTEGER,
Nymber OF Sel ect Li st El enent s ouT SMVALLI NT )
RETURNS SMALLI NT

Genergl Rules
1) Let RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then an\exception condition is raisgd:
FDW-specific condition — invalid handle.

3) Let Q be the query associated with RH.

4) Let N be the number of <value expression> elements simply contained in the <select listy of Q
that the foreign-data wrapper is capable of handling.

5) NumberOfSelectListElements is set to N.

Conformance Rules

None
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23.3.9 GetNumReplyTableRefs

Function

Get the number of <table reference>s in the <from clause> of a query that can be processed by the
foreign-data wrapper.

Definition

Get NunRepl yTabl eRefs (
Repl yHandl e I'N | NTEGER,
Nymber OF Tabl eRef er ences aut SMVALLI NT )
RETURNS SMALLI NT

Genergl Rules
1) Let RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then an\exception condition is raisgd:
FDW-specific condition — invalid handle.

3) Let Q be the query associated with RH.

4) Let N be the number of <table reference> elements.simply contained in the <from clausex of Q
that the foreign-data wrapper is capable of handling.

5) NumberOfTableReferences is set to N.

Conformance Rules

None
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23.3.10 GetOpts

Function

Request the foreign-data wrapper to supply information about the capabilities and other information
of the requested object.

Definition
Get Opt s
| nput Handl e I N | NTEGER,
H4qndl eType I'N SMVALLI NT,
Rgt ur nFor nat QT | NTEGER,
Oyt i ons our CHARACTER VARYI NG(L2),
Byf f er Lengt h I'N | NTEGER,
Stlri ngLengt h ouT I NTEGER )

RETURNS SMALLI NT

where: L[ is the implementation-defined maximum length of a variable-length character string,
and L2 id determined by the value of StringLength and has a maximum value equal to the
implemerftation-defined maximum length of a variable-length,character string.

Genergl Rules
1) Let I be the value of InputHandle and let HT be_ the value of HandleType.

2) If HT]is not one of the code values in Table 33;*Codes used for foreign-data wrapper handle
types], then an exception condition is raisedi FDW-specific exception — invalid handle.

3) If IH [does not identify a handle of the.type indicated by HT, then an exception condition|is

raised: FDW-specific exception — inyalid handle.
4) Case:

a) IfilHT indicates WRAPPER HANDLE, then

Chse:

i) If the foreign-data wrapper FDW described by IH cannot return a report of its capabili-
ties and/other information, then a completion condition is raised: no data.

ii) Otherwise, a description CD of the capabilities of FDW is created.

b) IflHT indicates SERVER HANDLE, then

Case:

i) If the foreign server FS described by IH cannot return a report of its capabilities and
other information, then a completion condition is raised: no data.

ii) Otherwise, a description CD of the capabilities of FS is created. If CD is an XML
document, then it shall be a valid XML document according to the following DTD:
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<?xm version="1.0" encodi ng="charencodi ng" ?>
<l-- SQ./MED Get Opts Docunent -->
<l-- UTF-8 and UTF-16 are the only required encodi ngs -->
<! ELEMENT SQLMEDGeneri cOptions (SQLMEDGeneri cOption)+ >
<! ELEMENT SQLMEDGeneri cOpti on (#PCDATA) >
<I ATTLI ST SQLMEDGeneri cOpti on SQ.MEDOpti onNane CDATA #REQUI RED>
<I ATTLI ST SQLMEDGeneri cOpti on
SQLMEDOpt i onType (1 NTEGER | CHARACTER) #REQUI RED>

where char encodi ng _is either UTF- 8 or UTF- 16.

NOTE 61 — The CDATA values of the SQLMEDOptionName attribute and the PCDATA [ext of
the SQLMEDGenericOption tag are implementation-defined.

NOTE 62 — The DTD can be internal to the XML document or it can be an exterpal DD
referenced by a URI as specified in the XML specification. The way in which, the foreign-glata
wrapper knows the URI to specify in the XML document is implementation;defined.

5) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Options,|CD,
LO, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH), and RETURNHED
OCTHT LENGTH, respectively.

6) Case:
a) If|ICD is an XML document, then the value of ReturnFormat is set to one (1).

b) If|CD is in a format defined by the foreign-data wrapper, then the value of ReturnForat is
sdt to a value defined by the foreign-data wrapper. that corresponds to that format.
NOTE 63 — All negative values are reserved for ‘use by foreign-data wrappers. All non-negative
vgdlues are reserved for use by this International<Standard.

Conformance Rules

None
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23.3.11 GetReplySelectElem

Function

Get the number of a <value expression> element from the <select list> of a query that the foreign-
data wrapper is capable of handling.

Definition

Get Repl yBel ect El em (

Repl yHandl e I'N | NTEGER,
| ndex IN SMALLI NT,
Sql ect Li st El enent Nurber aut SMALLI NT )

RETURNS SMALLI NT

Genergl Rules
1) Let RH be the value of ReplyHandle.

2) If RH| does not identify an allocated reply description, then an, exception condition is raisgd:
FDW-specific condition — invalid handle.

3) Let I pe the value of Index.

4) If I is|less than 1 (one), then an exception condition-is raised: FDW-specific condition — ifvalid
option index.

5) Let Q be the query associated with RH.

6) Let N be the number of <value expression> elements simply contained in the <select listy of Q
that the foreign-data wrapper is capable of handling.

7) If 1 i greater than N, then a,completion condition is raised: no data, and no further rules of
this Jubclause are applied.

8) Information from the Ifsth <value expression> that the foreign-data wrapper is capable is han-
dling [is retrieved.

a) Leét TRN bethe number of the <value expression> element simply contained in the <delect
ligt> of Q.

b) SglectlistElementNumber is set to TRN.

Conformance Rules

None.
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23.3.12 GetReplyTableRef

Function

Get the number of a <table reference> element from the <from clause> of a query that the foreign-
data wrapper is capable of handling.

Definition

Get Repl y[rabl eRef (

Repl yHandl e I'N | NTEGER,
| ndex I'N SMALLI NT,
Tabl eRef er enceNunber ouT SMALLI NT )

RETURNS SMALLI NT

Genergl Rules
1) Let RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then afn, exception condition is raisged:
FDW-specific condition — invalid handle.

3) Let I pe the value of Index.

4) If I is|less than 1 (one), then an exception condition-is raised: FDW-specific condition — ifvalid
option index.

5) Let Q be the query associated with RH.

6) Let N be the number of <table reference> elements simply contained in the <from clausex of Q
that the foreign-data wrapper is capable of handling.

7) If 1 i greater than N, then a,completion condition is raised: no data, and no further rules of
this Jubclause are applied.

8) Information from the I¢th <table reference> that the foreign-data wrapper is capable of hahdling
is retrieved.

a) Lét TRN belthe number of the <table reference> element simply contained in the <frpm
clause> of Q.

b) TableReferenceNumber is set to TRN.

Conformance Rules

None.

256 Management of External Data (SQL/MED) © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
23.3 Foreign-data wrapper interface wrapper routines

23.3.13 GetSPDHandle

Function
Get the descriptor handle of the server parameter descriptor associated with an ExecutionHandle.

Definition

Get SPDHafidTe (
BExecuti onHandl e I N | NTECGER,
SPDHandl e our | NTEGER )
RETURNS SMALLI NT

Genergl Rules
1) Let EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exception condition is raised:
FDW-specific condition — invalid handle.

3) Let SPDH be the descriptor handle of the server parameter descriptor associated with EH.

4) SPDHandle is set to SPDH.

Conformance Rules

None
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23.3.14 GetSRDHandle

Function

Get the descriptor handle of the server row descriptor associated with an ExecutionHandle.

Definition

Get SRDHafidTe (
BExecuti onHandl e I N | NTECGER,
SRDHandl e our | NTEGER )
RETURNS SMALLI NT

Genergl Rules

1) Let EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exception condition is raised:

FDW-specific condition — invalid handle.

3) Let SRDH be the descriptor handle of the server row deseriptor associated with EH.

4) SRDHandle is set to SRDH.

Conformance Rules

None
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23.3.15 GetStatistics

Function
Retrieve implementation-defined statistics associated with a specified SQL-statement.

Definition

Get Stati FTics (

BExecuti onHandl e I N | NTEGER,

Rgt ur nFor nat QT | NTEGER,

Stlati stics outr CHARACTER VARYI NG(L),
Byf f er Lengt h I N | NTEGER,

St{ri ngLengt h auT | NTEGER )

RETURNS SMALLI NT

1%

where: L|is determined by the value of StringLength and has a maximuqr value equal to th
implemerftation-defined maximum length of a variable-length characterystring.

Generdl Rules
1) Let EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exception condition is raisedl:
FDW-specific condition — invalid handle.

3) Case:

a) Iflthe foreign-data wrapper is able toreport statistics associated with the foreign requiest
agsociated with EH, then a report of\those statistics is created. If the report is in the fprm of
am XML document, then it shall e a valid XML document according to the following IDTD.

<Ixm version="1.0" encoding="charencodi ng" ?>
<ll-- SQ./ MED Get St ati sties Docunent -->
<l]-- UTF-8 and UTF-16, are the only required encodings -->
<I|ELEMENT SQLMEDSt ati sticsSet (SQLMEDStatistics)+ >
<! ELEMENT SQLMEBSt'ati stics (#PCDATA) >
<! ATTLI ST SQLMEDSt ati stics SQ.MEDSt ati sti cName CDATA #REQUI RED>
<! ATTLI ST, SQEMEDSt ati sti cs
SQLMEDSt ati sticType (I NTEGER | CHARACTER) #REQUI RED>

where char encodi ng is either UTF- 8 or UTF- 16.
NIOTE-64 — The CDATA values of the SQLMEDStatisticName attribute and the PCDATA text of
the SQI=MEDStatistics tag are implementation-defined.
NOEE 65 — The DTD can-be-internal to the XML document or-it can-be an-external DTD refdrenced

by a URI as specified in the XML specification. The way in which the foreign-data wrapper knows
the URI to specify in the XML document is implementation-defined.

b) Otherwise, a completion condition is raised: no data.

4) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Statistics, Sl,
LOS, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
OCTET LENGTH, respectively.

5) Case:

a) If Sl is an XML document, then the value of ReturnFormat is set to one (1).
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If Sl is in a format defined by the foreign-data wrapper, then the value of ReturnFormat is
set to a value defined by the foreign-data wrapper that corresponds to that format.

NOTE 66 — All negative values are reserved for use by foreign-data wrappers. All non-negative
values are reserved for use by this International Standard.

b)

Conformance Rules

None
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GetWPDHandle

Function

Get the descriptor handle of the wrapper parameter descriptor associated with an ExecutionHandle.

Definition

Get WPDHapdl e (

B

WpDHandl e ouT I NTECGER )
RETURNS SMALLI NT

Genersg

1) Let EH be the value of ExecutionHandle.

2) If EH
FDW-

3) LetW

4) WPD

Confor

None

ecut i onHandl e I N | NTEGER,

| Rules

does not identify an allocated FDW-execution, then an_exception condition is raisedi:
specific condition — invalid handle.

PDH be the descriptor handle of the wrapper parameter descriptor associated with EH.

Handle is set to WPDH.

mance Rules
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23.3.17 GetWRDHandle

Function

Get the descriptor handle of the wrapper row descriptor associated with an ExecutionHandle.

Definition

Get VRDHafidTe (
BExecuti onHandl e I N | NTECGER,
WRDHandl| e our | NTEGER )
RETURNS SMALLI NT

Genergl Rules

1) Let EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exception condition is raised:

FDW-specific condition — invalid handle.

3) Let WRDH be the descriptor handle of the wrapper row descriptor associated with EH.

4) WRDHandle is set to WRDH.

Conformance Rules

None
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23.3.18 InitRequest

Function

Determine whether a foreign-data wrapper can execute an SQL-statement.

Definition

I ni t RequEST (

Genergl Rules

1)
2)

3)

4)
5)

6)

© ISO/IEC 2001 — All rights reserved

F$Connect i onHandl e | NTEGER,
Regquest Handl e | NTEGER,
Rgpl yHandl e ot | NTEGER,

ecut i onHandl e aut | NTEGER )
RETURNS SMALLI NT

Let FBCH be the value of FSConnectionHandle.

If FSCH does not identify an allocated FSconnection, then af _exception condition is raisdqd:

FDW-specific condition — invalid handle.

If an pxception condition is raised in any of the routings‘invoked in any of the following G
Rules} then the diagnostics records returned by the\invoked routines are transferred to t
foreigh-data wrapper diagnostics area associated with the FSConnectionHandle and furth
procegsing of this routine is terminated as if thelexception condition had been raised in t

be the indication of whether Gt SQLStri ng( ) will be invoked or not. It is foreign-
er implementation-dependent whether IG is True or False .

NOTHE 67 — The only possible Values for IG are True and False .

a) IflIG is True , then let SS be the SQLString value returned by an invocation of
G4t SQLSt ri ng¢)*with RH as the RequestHandle parameter.

b) Otherwise:

eneral

lata

i) LetNTRE be the NumberOfTableReferenceElements that would be returned by an i

ii) Let TRH; be the TableReferenceHandle that would be returned by invocation of the
Cet Tabl eRef El en{ ) routine with RH as the RequestHandle parameter and i as the

TableReferenceElementNumber parameter for 1 (one) < i < NTRE.

iii) Let TRDH; be the TableReferenceDescriptorHandle that would be returned by invoca-
tion of the Get TRDHandl e( ) routine with TRH; as the TableReferenceHandle parameter.
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iv)

v)

Vi

vii

viii

Xi

7) If the
reach
condi

8) Case:

SE I_CATALUG, CAHARKAUI

Let NC; be the value of the COUNT descriptor field that would be returned by invocation
of the Get Descri ptor () routine with TRDH; as the DescriptorHandle parameter, 0
(zero) as the RecordNumber parameter, and the code for COUNT from Table 32, “Codes
used for foreign-data wrapper descriptor fields”, as the Fieldldentifier parameter.

Let DTj; be the effective data type of the j-th column, for 1 (one) < j < NC;, as repre-
sented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_

DEFINED_TYPE_CATALOG, USER_DEFINED _TYPE_SCHEMA, USER_DEFINED _
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME-figlds
that would be returned by separate invocations of the Get Descri ptor () #outine
TRDH; as the DescriptorHandle parameter, j as the RecordNumber parameter, and
the code for the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER _
SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER (SET_NAME, USE
DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED _
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and" SCOPE_NAME from Ta-

ble 32, “Codes used for foreign-data wrapper descriptor fields”, as the Fieldldentiffier

parameter.

Let TRT; be the TableReferenceType that would-be returned by invocation of the

Let TN; be the TableName that would be réturned by invocation of the Get Tabl eRe|
routine with TRH; as the TableReferenceHandle parameter.

Let NSLE be the NumberOfSelectListElements that would be returned by an invo
of the Get NunSel ect El ens( ) routife with RH as the RequestHandle parameter.

Let VEH| be the ValueExpressionHandle that would be returned by invocation of
Cet Sel ect El en( ) routine-with RH as the RequestHandle parameter, and k as th
SelectListElementNumber parameter for 1 (one) < k < NSLE.

Let VETy be the MalueExpressionType that would be returned by invocation of th
Get Sel ect El eniType( ) routine with VEH, as the ValueExpressionHandle paramet

Let CNy be'the ColumnName that would be returned by invocation of the Get Val E
routine with VEH, as the ValueExpressionHandle parameter.

maximum number of FDW-replies that can be allocated at one time has already be
bds then ReplyHandle is set to zero and an exception condition is raised: FDW-spec

Get Tabl eRef El eniType( ) routine with TRH; as the TableReferenceHandle parameter.

f Tabl eNane( )

cation

the

11”2

[¢)

eI

pr Col Name( )

en
fic

ion”— limit on number of handles exceeded.

a) If the memory requirements to manage an FDW-reply cannot be satisfied, then ReplyHan-
dle is set to zero and an exception condition is raised: FDW-specific condition — memory
allocation error.

b) If the resources to manage an FDW-reply cannot be allocated for implementation-defined
reasons, then ReplyHandle is set to zero and an implementation-defined exception condition

is
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tines

c) Otherwise, the resources to manage an FDW-reply are allocated and are referred to as an
allocated reply description. The allocated reply description is assigned a unique value that

is

9) Case:

a)

b)

c)

10) If the
reach
condi

11) Case:

a)

b)

c)

12) Case:

a)

b)

returned in ReplyHandle.

If IG is False and, for any reason, the foreign-data wrapper cannot create an FDW-reply
that corresponds to RH as described by NTRE, (TRH;, TRDH;, NCi, TRT;j, and TN;j, for

TREN (DT fao. H NTERE ~and 1 H NCOY_NCL

(

If

Otherwise, the FDW-reply corresponding to RH is created.

If
ol

If
dé
e

If
si

FDW-specific condition — unable to create reply.

NOTE 68 — One reason for raising this exception could be an Access Rule violation-at'the fo
sefrver.

cdrresponds to RH as described by SS, then an exception condition is raised: FDW-sp
cqndition — unable to create reply.

bd, then ExecutionHandle is set to zero and an exception condition is raised: FDW-s

miemory allocation error.

Otherwise, the resources to manage an FDW-execution are allocated and are referred
an allocated executiof-description. The allocated execution description is assigned a u
value that is returned in ExecutionHandle.

NTRE) (DT,J, for l (one) <i<NTREand1 (one) <j< NC) NSLE, and (VEHk, VET]

1Inv\f\\ H I\ 1 Loanre d
(UTIC)— = I = Ty )5 (o o= \ull\,} = T = v r\canoT \Ull\.} = ] = NGO iNoTs n

EHy, VETy, and CNy, for 1 (one) < k < NSLE), then an exception condition is raised:

reign

IG is True and, for any reason, the foreign-data wrapper cannot create)an FDW-reply that

maximum number of FDW-executions that can be allocated at one time has already

ion — limit on number of handles exceeded.

ecific

been

becific

the memory requirements to manage an~EDW-execution cannot be satisfied, then Hxe-

tionHandle is set to zero and an exception condition is raised: FDW-specific conditig

the resources to manage an EDW-execution cannot be allocated for implementation
fined reasons, then ExecutionHandle is set to zero and an implementation-defined
ception condition is raised.

IG is_False and the foreign-data wrapper cannot create an FDW-execution that con
onds to RH as described by NTRE, (TRH;, TRDH;, NC;, TRT;j, and TN;, for 1 (one) K

n —

to as
hique

re-
i<
i, and

C

\lk, IUI J. \UI IC) ~ I\IOLE), LIICII dall C)(bﬁpLIUII L,UIIUII.IUII ID IdIDCU I_LJVV b}JCLIIIb CUI

— unable to create executlon.

dition

If IG is False and the foreign-data wrapper cannot create an FDW-execution that cor-
responds to RH as described by SS, then an exception condition is raised: FDW-specific
condition — unable to create execution.

c) Otherwise, the FDW-execution corresponding to RH is created.

13) The PASSTHROUGH flag associated with the allocated FDW-execution is set to False .

© ISO/IEC 2001 — All rights reserved
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14) Let NIDA be the number of item descriptor areas that must be set up for the server row descrip-
tor. Let SRD be the server row descriptor identified by the DescriptorHandle that is returned by
an invocation of the Al | ocDescri pt or () routine with NIDA as the MaxDetailAreas parameter.

SRD is associated with the allocated FDW-execution.

For this descriptor area, fields with non-blank entries in Table 36, “Foreign-data wrapper de-
scriptor field default values”, are set to the specified default values by the invocation of the
Set Descri pt or () routine with SRD as the DescriptorHandle parameter and r as the Record-
Numberparameter—1 {one} < < NIDA_and the code for the fieldswith-non-blankentrigs in
Table|36, “Foreign-data wrapper descriptor field default values”, from Table 32, “Codes. usgd for
foreign-data wrapper descriptor fields”, as the Fieldldentifier parameter. All other fields ip the
item dlescriptor areas of SRD are initially undefined.

Conformance Rules

None
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23.3.19 Iterate
Function
Retrieve the next row from a FDW-execution.
Definition
lterate
Btecuti onHandl e I'N I NTEGER )

RETURNS SMALLI NT

Genergl Rules

1) Let EH be the value of ExecutionHandle.

2) If EH| does not identify an opened FDW-execution, then an exception condition is raised: FDW-
specifjc condition — function sequence error.

3) Let HL1 be the standard host language in which the SQL-server is written and let HL2 be the
standprd host language in which the foreign-data wrappef is written.

4) Let S|be the opened FDW-execution identified by ExetutionHandle.

5) Let CR be the open cursor effectively associated with S and let T be the table effectively gssoci-
ated \vith the open cursor.

6) Let SRD be the server row descriptor for Siand let N be the value of the TOP_LEVEL_CQUNT
field of SRD.

7) Case:

a) IfflHL1 and HL2 are both¢pointer-supporting languages, then for each item descriptor[area
i SRD whose LEVEL is 07°(zero) in the first AD item descriptor areas of SRD, and fof all
ofl their subordinate descriptor areas, refer to a <target specification> whose correspornding
item descriptor area has a non-zero value of DATA _POINTER as a bound target and rgfer to
the corresponding-<select list> column as a bound column.

b) Otherwise,for-each item descriptor area in SRD whose LEVEL is O (zero) in the first|{AD
item descriptor areas of SRD, and for all of their subordinate descriptor areas, refer fo a
<target specification> as a bound target and refer to the corresponding <select list> cglumn
ag a&bound column.

8) Let IDA be the item descriptor area of SRD corresponding to the i-th bound target and let TT
be the value of the TYPE field of IDA.
9) If TT indicates DEFAULT, then:

a) Case:

i) If the PASSTHROUGH flag associated with EH is True , then let RD be the wrapper

© ISO/IEC 2001 — All rights reserved
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row descriptor associated with S.

Otherwise, let RD be the table reference descriptor associated with S.
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b) Let CT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respectively,
for the item descriptor area of RD corresponding to the i-th bound column.

c) The data type, precision, and scale of the <target specification> described by IDA are effec-
tively set to CT, P, and SC, respectively, for the purposes of this invocation of Iterate() only.

10) If T is empty, or if CR is positioned after the end of the result set, then:

a) CR is positioned after the last row of T.

b) Np values are assigned to bound targets.

c) A
pl

11) Case:

Ird

12) NR bg¢comes the current row of CR.

ied.

the position of CR is before a row NR, then CR is positioned-en*row NR.

the position of CR is on a row OR other than the last row,"then CR is positioned on
w immediately after OR. Let NR be the row immediately after OR.

completion condition is raised: no data and no further rules of this Subtlause are ap-

the

ed
row of

il with

the

13) Case:
a) If|an exception condition is raised during-derivation of any <derived column> associal
wjth NR, then there is no fetched row associated with S, but NR remains the current

CR.

b) Otherwise:
i) NR becomes the fetched.fow associated with S.

ii) Let SS be the select'source associated with S.

iif)y The General Rules of Subclause 22.6, “Implicit FETCH USING clause”, are applie
S as OPENED.FDW-EXECUTION.

iv) If an exception condition is raised during the derivation of any target value, then
values.of all the bound targets are implementation-dependent and CR remains pg
tigned on the current row.

ConformaneeRules
None.
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23.3.20 Open

Function

Open an FDW-execution.

Definition

Open (

Genergl Rules
1) Let EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exception condition is raiseq:
FDW-specific condition — invalid handle.

Bfecuti onHandl e I'N I NTEGER )
RETURNS SIVALLI NT

3) If EH|identifies an opened FDW-execution, then an exceptiop.eondition is raised: FDW-spgcific

condition — function sequence error.
4) Let S|be the allocated FDW-execution identified by ExecutionHandle.

5) If the] PASSTHROUGH flag associated with EH is\Frue , then:

a)

b)

c)

Lét NCR be the value of the COUNT destriptor field that would be returned by invocation
ofl the Get Descri pt or () routine with WRD as the DescriptorHandle parameter, 0 (zerg) as
tHe RecordNumber parameter, and_the code for COUNT from Table 32, “Codes used fpr

foreign-data wrapper descriptor fields”, as the Fieldldentifier parameter.

Let DT; be the effective data(type of the j-th column, for 1 (one) < j < NCR, as reprg
sgnted by the values of the,TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALLI,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET_
CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_
TYPE_CATALOG; USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields that would be returnned
by separate_ invocations of the Get Descri pt or () routine with WRD as the DescriptorHandle
parameter; j,as the RecordNumber parameter, and the code for the fields TYPE, LENGTH,
OLCTET<EENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_
INTERVAL_PRECISON, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA,
CHARACTER_SET NAME, USER DEFINED TYPE CATALOG, USER DEFINED T|YPE_
SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME from Table 32, “Codes used for foreign-data wrapper descriptor fields”, as
the Fieldldentifier parameter. TYPE is one of the code values in Table 16, “Codes used for
implementation data types in SQL/CLI".

Let TDT; be the effective data type of the j-th <target specification>, for 1 (one) < j < NCR,
as represented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION,
SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_
DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED _
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields that
would be set by separate invocations of the Set Descri ptor () routine with SRD as the
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d)

DescriptorHandle parameter, j as the RecordNumber parameter, and the code for the
fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL _
CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET_CATALOG, CHARAC-
TER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME from Table 32, “Codes used for foreign-data wrapper
descriptor fields”, as the Fieldldentifier parameter. TYPE either indicates ROW or is one of
the code values in Table 17, “Codes used for application data types in SQL/CLI".

For every DTj and TDTj, 1 (one) < j < NCR:

If DT; is an array data type and TDT; is not an array locator data type, then an px-
ception condition is raised: FDW-specific condition — invalid data type descriptorp.

iy If DT; is a row data type, then

Case:

1) If TDT; is not a row data type, then an exception condition is raised: FDW-spgcific
condition — invalid data type descriptors.

2) If TDT; is a row data type and DT; and TDF;.do not conform to the Syntax Rples
of Subclause 10.14, "Data type identity"”, iy ISO/IEC 9075-2, then an exceptiop
condition is raised: FDW-specific condition — invalid data type descriptors.

iii) If DT; and TDT; are predefined data types, then let HL be the standard program
ming language in which the invoking<SQL-server is written. Let operative data type

correspondence table be the data type correspondence table for HL as specified in Bub-
clause 20.3, “SQL/CLI data type ¢orrespondences”. Refer to the two columns of the
operative data type correspondence table as the “SQL data type column” and the ‘lhost
data type column”.

Case:

1) If the row that.contains the SQL data type corresponding to DT;j in the SQL data
type columpof the operative data type correspondence table contains “None” |n
the host data type column, and TDT; is not a character string data type, thenjan
exception -condition is raised: FDW-specific condition — invalid data type descrjptors.

2) ~Otherwise, if DTj and TDT; do not conform to the Syntax Rules of Subclause 10.14,
’Data type identity", in ISO/IEC 9075-2, then an exception condition is raised:
FDW-specific condition — invalid data type descriptors.

iv) If DT; is a user-defined type, then an exception condition is raised: FDW-specific condi-
tion — invalid data type descriptors.

e) Let NCP be the value of the COUNT descriptor field that would be returned by invocation

of the Get Descri pt or () routine with WPD as the DescriptorHandle parameter, 0O (zero) as
the RecordNumber parameter, and the code for COUNT from Table 32, “Codes used for
foreign-data wrapper descriptor fields”, as the Fieldldentifier parameter.
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f) Let PDT; be the effective data type of the j-th parameter, for 1 (one) < j < NCP, as rep-
resented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET _
CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_
TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields that would be returned
by separate invocations of the Get Descri pt or () routine with WPD as the DescriptorHandle
parameter, j as the RecordNumber parameter, and the code for the fields TYPE, LENGTH,
OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIM

INTERVAL_PRECISON, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHE

CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED _

SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA,

SCOPE_NAME from Table 32, “Codes used for foreign-data wrapper descriptor fields'}, as

the Fieldldentifier parameter. TYPE is one of the code values in Table @6} “Codes usef for

inplementation data types in SQL/CLI".

INA

g) Let PTDT; be the effective data type of the j-th <target specification>, for 1 (one) < j
NP, as represented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION,
SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERYAL_PRECISON, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_
DEFINED _TYPE_CATALOG, USER_DEFINED_TYPE, SCHEMA, USER_DEFINED _
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA;*and SCOPE_NAME fields tha
wpuld be returned by separate invocations of the ‘Gt Descri ptor () routine with SPD|as
tHe DescriptorHandle parameter, j as the RecordNumber parameter, and the code for [the
figlds TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERNVAL _
CPDE, DATETIME_INTERVAL_PRECISON; CHARACTER_SET_CATALOG, CHARAC-
TER_SET_SCHEMA, CHARACTER_SET NAME, USER_DEFINED TYPE_CATALO

USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATAL{OG,

SCOPE_SCHEMA, and SCOPE_NAME from Table 32, “Codes used for foreign-data wrapper

déscriptor fields”, as the Fieldldentifier parameter. TYPE either indicates ROW or is

tHe code values in Table 17, ‘Codes used for application data types in SQL/CLI".

h) For every PDTj and PTDTy/ 1 (one) < j < NCP:

i) If PDT; is an array data type and PTDT; is not an array locator data type, then an
exception condition is raised: FDW-specific condition — invalid data type descriptdrs.

iy If PDT; s a'row data type, then

Case:

1) -Af PTDT; is not a row data type, then an exception condition is raised: FDW—s;I)ecific
condition — invalid data type descriptors

2) If PTDT; is a row data type and PDT;j and PTDT;j do not conform to the Syntax
Rules of Subclause 10.14, "Data type identity", in ISO/IEC 9075-2, then an exception
condition is raised: FDW-specific condition — invalid data type descriptors.

iii) If PDTj and PTDT;j are predefined data types, then let HL be the standard program-
ming language in which the invoking SQL-server is written. Let operative data type
correspondence table be the data type correspondence table for HL as specified in Sub-
clause 20.3, “SQL/CLI data type correspondences”. Refer to the two columns of the
operative data type correspondence table as the “SQL data type column” and the “host
data type column”.
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Case:

1) If the row that contains the SQL data type corresponding to PDT; in the SQL
type column of the operative data type correspondence table contains “None” i

data
n

the host data type column, and PTDT;j is not a character string data type, then an
exception condition is raised: FDW-specific condition — invalid data type descriptors.

2) and i Ruloc of Colilholo,

b) O
U
E

7) EH is

Confor

None

10.14, "Data type identity", in ISO/IEC 9075-2, then an exception condition-is$
FDW-specific condition — invalid data type descriptors.

If PDT; is a user-defined type, then an exception condition is raised: FDW-specifi
condition — invalid data type descriptors.

the foreign-data request associated with EH returns a set of rows, then:

The General Rules of Subclause 22.5, “Implicit EXECUTE USING and OPEN US
clauses”, are applied to 'OPEN’ and S as TYPE and ALLOCATED FDW-EXECUT
respectively.

The General Rules of Subclause 22.2, “Implicit_cursor”, are applied to S as ALLOG
FDW-EXECUTION.

therwise, the General Rules of Subclause 22.5, “Implicit EXECUTE USING and OP
SING clauses”, are applied to 'EXECUTE" and S, as TYPE and ALLOCATED FDW
KECUTION, respectively.

said to be an opened FDW-execution.

mance Rules

)
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23.3.21 ReOpen

Function
Reopen an FDW-execution.
Definition

ReOpen (
Btecuti onHandl e I'N I NTEGER )
RETURNS SIVALLI NT

Genergl Rules
1) Let EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exception condition is raiseq:
FDW-specific condition — invalid handle.

3) Let ODFW be the opened FDW-execution identified by EH.
4) Let CN be the name of the cursor associated with ODFW:
5) Cursdr CN is re-opened in the following steps:
a) Le¢t T be the table specified by the select soufrce associated with AS.

b) Cuprsor CN is positioned before the firstirow of T.

Conformance Rules

None
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23.3.22 TransmitRequest

Function
Supply a statement to be analyzed by the foreign server.
Definition
Transm t REquest (
F$Connecti onHandl e |IN | NTEGER,
Reaquest Stri ng I'N CHARACTER VARYI NG (L),
Stjri ngLengt h I'N | NTEGER,
BEfecuti onHandl e ouT I NTEGER )
RETURNS SMALLI NT

where: L
implemer

Genersg

1)
2)

3)
4)
5)
6)

7)

8)

Let F

If FS
FDWH

Let C

The foreign-data wrapper diagnostics area associated with C is emptied.

Let F

If the
reach
condi

Case:
a) If
a

b) If
de

HIandIe is set<ta,zero and an exception condition is raised: FDW-specific condition —
|

is determined by the value of StringLength and has a maximum_value equal to th
tation-defined maximum length of a variable-length character.string.

| Rules
SCH be the value of FSConnectionHandle.

CH does not identify an allocated FS-connection,-then an exception condition is rais
specific condition — invalid handle.

be the allocated FS-connection identified by FSCH.

R be the foreign request associated with the RequestString.

maximum number of FDW-exeeutions that can be allocated at one time has already
bd, then ExecutionHandle i§ set to zero and an exception condition is raised: FDW-s
ion — limit on number (ofyhandles exceeded.

the memory requirements to manage an FDW-execution cannot be satisfied, then R

ocation ercor.

theresources to manage an FDW-execution cannot be allocated for implementation
fined reasons, then ReplyHandle is set to zero and an implementation-defined excef

1172

been
becific

bply-
emory

tion

C

ndition-is-raised
RedHoRtstalseq-

c) Otherwise, the resources to manage an FDW-execution are allocated and are referred to as
an allocated FDW-execution. The allocated FDW-execution is assigned a unique value RHV
that is returned in ExecutionHandle.

Case:

a) If the foreign-data wrapper cannot create an FDW-execution that corresponds to FR, then
an exception condition is raised: FDW-specific condition — unable to create reply.

b) Otherwise, the FDW-execution corresponding to FR is created.
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The PASSTHROUGH flag associated with the allocated FDW-execution is set to True .

Let SRDItemDescriptorAreas be the number of item descriptor areas that need to be set up
for the server row descriptor. Let SRD be the server row descriptor identified by the De-
scriptorHandle that is returned by the invocation of the Al | ocDescri ptor () routine with
SRDItemDescriptorAreas as the MaxDetailAreas parameter. SRD is associated with the allo-
cated FDW-execution.

For this descriptor, fields with non-blank entries in Table 36 oreign-data wrapper de-
scriptpr field default values”, are set to the specified default values by the invocation of.the
Set Dejscri pt or () routine with SRD as the DescriptorHandle parameter and r as the-Recdrd-
Numbjer parameter, 1 (one) < r < SRDItemDescriptorAreas, and the code for the fields with
non-bjlank entries in Table 36, “Foreign-data wrapper descriptor field default values”, fronp Ta-
ble 33, “Codes used for foreign-data wrapper descriptor fields”, as the Fieldldentifier paraneter.

Let SPDItemDescriptorAreas be the number of item descriptor areas that need to be set lp
for the server parameter descriptor. Let SPD be the server parameter-descriptor identified by
the DescriptorHandle that is returned by the invocation of the Alll ocDescri ptor () routifpe
with PDItemDescriptorAreas as the MaxDetailAreas parameter.”/SPD is associated with [the
allocated FDW-execution.

scriptpr field default values”, are set to the specified default values by the invocation of the
Set Deiscri pt or () routine with SPD as the DescriptorHandle parameter and r as the Recdrd-

non-bjank entries in Table 36, “Foreign-data wxapper descriptor field default values”, fronp Ta-
ble 33, “Codes used for foreign-data wrapper, descriptor fields”, as the Fieldldentifier parafneter.
All other fields in the item descriptor areas-of SPD are initially undefined.

Let WRDItemDescriptorAreas be the mumber of item descriptor areas that need to be set jup
for the wrapper row descriptor. Let WRD be the wrapper row descriptor identified by the
DescrjptorHandle that is returned by the invocation of the Al | ocDescri ptor () routine wjith

WRD |temDescriptorAreas as the MaxDetailAreas parameter. WRD is associated with the jallo-
cated|FDW-execution.

For this descriptor, fields with non-blank entries in Table 36, “Foreign-data wrapper de-
scriptpr field default‘values”, are set to the specified default values by the invocation of the
Set Deiscri pt or ()xoutine with WRD as the DescriptorHandle parameter and r as the Recprd-
Number parameter, 1 (one) < r < WRDItemDescriptorAreas, and the code for the fields V,:I:th
Ta-
ble 33, “Codes used for foreign-data wrapper descriptor fields”, as the Fieldldentifier paragneter.
All otherfields in the item descriptor areas of WRD are initially undefined.

Let WPDItemDescriptorAreas be the number of item descriptor areas that need to be set up for
the wrapper parameter descriptor. Let WPD be the wrapper parameter descriptor identified
by the DescriptorHandle that is returned by the invocation of the Al | ocDescri ptor () routine
with WPDItemDescriptorAreas as the MaxDetailAreas parameter. WPD is associated with the
allocated FDW-execution.

For this descriptor, fields with non-blank entries in Table 36, “Foreign-data wrapper de-
scriptor field default values”, are set to the specified default values by the invocation of the
Set Descri pt or () routine with WPD as the DescriptorHandle parameter and r as the Record-
Number parameter, 1 (one) < r < WPDItemDescriptorAreas, and the code for the fields with
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non-blank entries in Table 36, “Foreign-data wrapper descriptor field default values”, from Ta-
ble 32, “Codes used for foreign-data wrapper descriptor fields”, as the Fieldldentifier parameter.
All other fields in the item descriptor areas of WPD are initially undefined.

14) The General Rules of Subclause 22.4, “Implicit DESCRIBE OUTPUT USING clause”, are
applied with RequestString and WRD as SOURCE and DESCRIPTOR, respectively.

15) The General Rules of Subclause 22.3, “Implicit DESCRIBE INPUT USING clause”, are applied

'th nnnnnn $+O+rina A A WA/ A CALIDCE A NCOCADINTARD actnzaly s
Wi OSSOty Tt VvV T D OS OO T arna D oTn T TOM T TCSPeTttrveTtyr

Conformance Rules

None
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23.4 Foreign-data wrapper interface SQL-server routines

23.4.1 AllocDescriptor

Function
Allocate a foreign-data wrapper descriptor area and assign a handle to it.
Definitjon

Al'l ocDesgriptor (
MaxDet ai | Ar eas I N SMALLI NT,
Dgscri pt or Handl e (0¥)) | NTEGER )
RETURNS SMALLI NT

Genergl Rules
1) Let MDA be the value of MaxDetailAreas.

2) If theg maximum number of foreign-data wrapper descriptor areas that can be allocated alt
one time has already been reached, then DescriptorHandle is set to 0 (zero) and an exception
condition is raised: FDW-specific condition — limit ori\number of handles exceeded.

3) Case:

a) Iflthe memory requirements to manage a*foereign-data wrapper descriptor area having| MDA
item descriptor areas cannot be satisfied; then DescriptorHandle is set to 0 (zero) and an
ejception condition is raised: FDW-specific condition — memory allocation error.

o

b) If|the resources to manage a foreign-data wrapper descriptor area cannot be allocate
for implementation-defined.reasons, then DescriptorHandle is set to 0 (zero) and an
implementation-defined exception condition is raised.

c) Otherwise, the resources to manage a foreign-data wrapper descriptor area are allocated
amd are referred to as an allocated foreign-data wrapper descriptor area. The allocatgd
foreign-data wrapper descriptor area is assigned a unique value that is returned in Dgscrip-
tagrHandle.

Conformance-Rules

None

© ISO/IEC 2001 — All rights reserved Foreign-data wrapper interface routines 277


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
23.4 Foreign-data wrapper interface SQL-server routines

23.4.2 FreeDescriptor

Function
Release resources associated with a foreign-data wrapper descriptor area.

Definition

FreeDescfTptor (
Descri pt or Handl e I'N | NTEGER )
RETURNS SMALLI NT

Genergl Rules

1) If DH does not identify an allocated foreign-data wrapper descriptor area, then an exceptjon
condition is raised: FDW-specific condition — invalid handle.

2) Let D be the allocated foreign-data wrapper descriptor area identified by DH.

3) D is deallocated and all its resources are freed.

Conformance Rules

None
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23.4.3 GetAuthorizationld
Function
Get the authorization identifier associated with a user mapping.
Definition
Get Aut hofTzattonrd (
Uger Handl e I N | NTEGER,
Adt hori zationld aut CHARACTER( L) ,
Byf f er Lengt h I'N SMALLI NT,
Stjri ngLengt h ouT SMALLI NT )
RETURNS SMALLI NT

where L lpas a maximum value equal to the implementation-defined length\.of an <identifier>.

Genersg

1) Let UH be the value of UserHandle.

2) If UH
raised

3) Let A
4) Let B

5) The (
rizati
RET\Y

Confor

None

| Rules

does not identify an allocated user mapping description, then an exception condition is
. FDW-specific condition — invalid handle.

ID be the authorization identifier associated with UH.
| be the value of BufferLength.

beneral Rules of Subclause 22.7, “Character string retrieval”, are applied to Autho-
bnld, AID, BL, StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and
RNED OCTET LENGTH, respectively.

mance Rules
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23.4.4 GetDescriptor

Function

Get a field from a foreign-data wrapper descriptor area.

Definition

Get Descrpror (
DgscriptorHandl e IN | NTECGER,
Recor dNunber I N SMALLI NT,
Filel dl dentifier IN SMALLI NT,
Val ue QuT ANY,
Byf f er Lengt h I'N I NTECGER,
Stjri ngLengt h aut | NTEGER )
RETURNS SMALLI NT

Genergl Rules

1) Let D be the allocated foreign-data wrapper descriptor area identified by DescriptorHandle and
let N [be the value of the COUNT field of D.

2) Let F] be the value of Fieldldentifier.

3) If FI |s not one of the code values in Table 32, “Codes used for foreign-data wrapper descrjiptor
fields], then an exception condition is raised: FDW-specific condition — invalid descriptor|field
identifier.

4) Let RN be the value of RecordNumber.

5) Let T)YPE be the value of the Type edlumn in the row of Table 32, “Codes used for foreignrdata
wrapper descriptor fields”, that contains FI.

6) If TYPE is 'ITEM, then:

a) If|[RN is less than 1-(one), then an exception condition is raised: dynamic SQL error —
invalid descriptor-index.
b) IfIRN is greater than N, then a completion condition is raised: no data.

7) Let MBR bethe value of the May Be Retrieved column in the row of Table 34, “Ability tp
retriejve fareign-data wrapper descriptor fields”, that contains FI and the column that contains
the d¢scriptor type D.

8) If MBR is 'No’, then an exception condition is raised: FDW-specific condition — invalid descrip-
tor field identifier.

9) If FI indicates a descriptor field whose value is the initially undefined value created when the
descriptor was created, then an exception condition is raised: FDW-specific condition — invalid
descriptor field identifier.

10) Let IDA be the foreign-data wrapper item descriptor area of D specified by RN.
11) If TYPE is 'HEADER', then header information from the descriptor area D is retrieved as
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Case:
a) If Fl indicates COUNT, then the value retrieved is N.

b) If FI indicates an implementation-defined descriptor header field, then the value retrieved is
the value of the implementation-defined descriptor header field identified by FI.

¢) Otherwise, if FI indicates a descriptor header field defined in Table 32, “Codes used for
foreign-data wrapper descriptor fields” then the value retrieved is the value of the descrip-

tor header field identified by FI.

12) If TYPE is 'ITEM’, then item information from the descriptor area D is retrieved as)followss:

Case:

a) If|FIl indicates an implementation-defined descriptor item field, then the value retrieved is
tHe value of the implementation-defined descriptor item field of IDA-identified by FI.

b) Otherwise, if FI indicates a descriptor item field defined in Tahlé 32, “Codes used for fqreign-
data wrapper descriptor fields”, then the value retrieved is thewalue of the descriptor header
field identified by FI.

13) Let V|be the value retrieved.

14) If FI |ndicates a descriptor field whose row in Table 5,\Fields in foreign-data wrapper des¢riptor
areas|, contains a Data Type that is not CHARACTER VARYING, then Value is set to V gnd no
furthér rules of this Subclause are applied.

15) Let BL be the value of BufferLength.

16) If FI |ndicates a descriptor field whose row in Table 5, “Fields in foreign-data wrapper degcrip-
tor aneas”, contains a Data Type thatis CHARACTER VARYING, then the General Ruleg of
Subclpuse 22.7, “Character string.retrieval”, are applied with Value, V, BL, and StringLength
as TARGET, VALUE, TARGET.QCTET LENGTH, and RETURNED OCTET LENGTH, r¢spec-
tively

Conformance Rules

None
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23.45 GetNumSelectElems

Function
Get the number of <value expressions>s in the <select list> of a query.

Definition

Get NunSe[ ecTErens (
Rgquest Handl e I N | NTEGER,
Nymber OF Sel ect Li st El enent s ouT SMVALLI NT )
RETURNS SMALLI NT

Genergl Rules

1) Let RH be the value of RequestHandle.

2) If RH| does not identify an allocated request description, then an. exception condition is rajsed:

FDW-specific condition — invalid handle.

3) Let Q] be the query associated with RH.

4) Let N be the number of <value expression> elements §imply contained in the <select list>|of Q.

5) NumberOfSelectListElements is set to N.

Conformance Rules

None
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23.4.6 GetNumServerOpts

Function
Get the number of generic options associated with the foreign server.

Definition

Get NunSefveropts (
Sgrver Handl e I'N | NTEGER,
Pt i onCount ouT I NTEGER )
RETURNS SMALLI NT

Genergl Rules
1) Let SH be the value of ServerHandle.

2) If SH|does not identify an allocated foreign server description, then an exception conditioh is
raised: FDW-specific condition — invalid handle.

3) OptiopCount is set to the number of generic options associated with SH.

Conformance Rules

None
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23.4.7 GetNumTableColOpts
Function
Get the number of generic options of a column of a foreign table.
Definition
Get NumTapreColr opts (
T4bl eRef er enceHandl e I N | NTEGER,
Cgl utmNane IN CHARACTER( L) ,
NgrmelLengt h I N SMALLI NT,
Pt i onCount ouT I NTEGER )

RETURNS SMALLI NT

where L and has a maximum value equal to the implementation-defined length of a variable-length

character
Generyg

1) Let TRH be the value of TableReferenceHandle.

string.
| Rules

2) If TRH does not identify an allocated table reference description, then an exception conditlion is

raised
3) LetN
4) Case:

a) If

b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string |

o
5) Case:

a) If
le

b) O

. FDW-specific condition — invalid handle.

L be the value of NameLength.

NL is not negative, then let L be NL.

buffer length.

L is zero, then an exception condition is raised: FDW-specific condition — invalid s
ngth or buffer length.

Fherwise:

bngth

ring

Let"N"be the number of whole characters in the first L octets of ColumnName an

let-NO be the number of octets occupied by those N characters. If NO # L, then &

ii) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of

6) Let N

7) Case:

TRIM( BOTH'® ' FROM CN)

C be the number of columns of the foreign table referenced by TRH.

a) If TCN is not equivalent to the name of a column of the foreign table referenced by TRH,
then an exception condition is raised: FDW-specific condition — column name not found.
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b) Otherwise:

i) Let ON be the number of generic options of the column of the foreign table referenced by
TRH whose name is TCN.

ii) OptionCount is set to ON.

Conformance Rules

None
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23.4.8 GetNumTableOpts

Function
Get the number of generic options of a foreign table.

Definition

Get NunmTapreopts (
T4bl eRef er enceHandl e I N | NTEGER,
Pt i onCount ouT I NTEGER )

RETURNS SMALLI NT

Genergl Rules

1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description, then an exception condition is

raised: FDW-specific condition — invalid handle.

3) Let N be the number of generic options of the foreign table referenced by TRH.

4) OptiopCount is set to N.

Conformance Rules

None

286 Management of External Data (SQL/MED)

© ISO/IEC 2001 - All rights reserved


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
23.4 Foreign-data wrapper interface SQL-server routines

23.4.9 GetNumTableRefElems

Function
Get the number of <table reference>s contained in the <from clause> of a query.

Definition

Get NunTaprerRer EIrens (
Rgquest Handl e I N | NTECGER,
Nymber OF Tabl eRef er ences ouT SMVALLI NT )
RETURNS SMALLI NT

Genergl Rules
1) Let RH be the value of RequestHandle.

2) If RH| does not identify an allocated request description, then an. exception condition is rajsed:
FDW-specific condition — invalid handle.

3) Let Q] be the query associated with RH.
4) Let N be the number of <table reference> elements simply contained in the <from clause>{ of Q.

5) NumberOfTableReferenceElements is set to N.

Conformance Rules

None
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23.4.10 GetNumUserOpts

Function
Get the number of generic options of a user mapping.

Definition

Get NumUsgropts (
Uger Handl e I N | NTECGER,
Pt i onCount (08)) | NTEGER )
RETURNS SMALLI NT

Genergl Rules

1) Let UH be the value of UserHandle.

2) If UH does not identify an allocated user mapping description, then an exception condition is

raised: FDW-specific condition — invalid handle.

3) Let N be the number of generic options of the user mapping described by UH.

4) OptiopCount is set to N.

Conformance Rules

None
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23.4.11 GetNumWrapperOpts

Function
Get the number of generic options of a foreign-data wrapper.

Definition

Get NumW apper opts (

apper Handl e I'N | NTEGER,
Pt i onCount (08)) | NTEGER )
RETURNS SMALLI NT

Genergl Rules
1) Let WH be the value of WrapperHandle.

2) If WH does not identify an allocated foreign-data wrapper description, then an exception ¢ondi-
tion i$ raised: FDW-specific condition — invalid handle.

3) Let N be the number of generic options of the foreign-data wrapper described by WH.

4) OptiopCount is set to N.

Conformance Rules

None
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23.4.12 GetSelectElem

Function
Get a <value expression> element from the <select list> of a query.
Definition

Get Sel ecfEem (

Rgquest Handl e I N | NTECGER,
S¢l ect Li st El ement Nunber I N SMALLI NT,
V4l ueExpr essi onHandl e aut | NTEGER )

RETURNS SMALLI NT

Generdl Rules

1) Let RH be the value of RequestHandle.

2) If RH| does not identify an allocated request description, then an’exception condition is rajsed:

FDW-specific condition — invalid handle.

3) Let SLEN be the value of SelectListElementNumber.

4) If SLEN is less than 1 (one), then an exception condition is raised: FDW-specific conditioh —

inval

d option index.

5) Let Q be the query associated with RH.

6) Let N be the number of <value expression> elements simply contained in the <select list>|of Q.

7) If SLEN is greater than N, then a cempletion condition is raised: no data, and no further|rules

of thi$ Subclause are applied.

8) Information from the SLEN-th-<value expression> associated with Q is retrieved.

a) Let VEH be the valuetexpression handle associated with the <value expression>.

b) ValueExpressionHandle is set to VEH.

ConformanceRules

None
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23.4.13 GetSelectElemType

Function
Get the type of a <value expression>

Definition

Get Sel ecfEremiype (
V4l ueExpr essi onHandl e
V3l ueExpr essi onType
RETURNS SMALLI NT

Genergl Rules

1) Let VEH be the value of ValueExpressionHandle.

I'N
auT

| NTEGER,
SMALLI NT )

2) If VEH does not identify an allocated <value expression> description, then an exception cpndi-

tion i$ raised: FDW-specific condition — invalid handle.

3) Let VET be the type of the <value expression> associated/with VEH.

4) ValuefxpressionType is set to VET.

Conformance Rules

None
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23.4.14 GetServerName
Function
Get the name of the foreign server.
Definition
Get Ser vefName (
Sgrver Handl e I'N | NTEGER,
Sqr ver Name ouT CHARACTER(L) ,
Byf f er Lengt h I'N SMALLI NT,
Stjri ngLengt h ouT SMVALLI NT )

RETURNS SMALLI NT

where L lhas a maximum value equal to (2n+1), where n is the implementation-defined length

<identifie
NOTE 69
Gener3g
1) LetS

2) IfSH
raised

3) LetS
4) LetB
5) The G

SN, H
OCTH

Confor

None

>

— The length (2n+1) supports the syntax of <server name>, which.is “<identifier><period><i
| Rules

H be the value of ServerHandle.

does not identify an allocated foreign server-description, then an exception conditio
: FDW-specific condition — invalid handle:

N be the server name associated with.SH.
| be the value of BufferLength.

eneral Rules of Subclause 22.7, “Character string retrieval”, are applied to ServerN
L, and StringLength as FARGET, VALUE, TARGET OCTET LENGTH, and RETUF
FT LENGTH, respectively.

mance Rules

of an

Hentifier>".

ame,
RNED
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23.4.15 GetServerOpt

Function
Get the value of a generic option associated with a foreign server.
Definition
Get Ser vefOptT (
Sgrver Handl e I N | NTEGER
Pt i onNumber I N | NTEGER,
Ot i onNane out CHARACTER( L1),
Byf f er Lengt hl I N SMALLI NT,
Stjri ngLengt hl ot SMALLI NT,
Pt i onVal ue aut CHARACTER(L2),
Byf f er Lengt h2 I N SMALLI NT,
Stjri ngLengt h2 aut SMVALLI NT )
RETURNS SMALLI NT
where ea¢h of L1 and L2 has a maximum value of equal to the implementation-defined length of a

variable-I
Generdl Rules

1)
2)

3)
4)

5)

6)

7)

Let S

If SH

Inforn
a) L

by T

ngth character string.

be the value of ServerHandle.

does not identify an allocated foreign servér description, then an exception conditioh is
. FDW-specific condition — invalid handle.

N be the value of OptionNumber.
be the number of generic options associated with SH.

is less than 1 (one), then.an exception condition is raised: FDW-specific condition 1
d option index.

is greater than N\then a completion condition is raised: no data, and no further ryles of
ubclause are applied.

nation from.the ON-th generic option associated with the SH is retrieved.
bt NAME be the name of the generic option.

he General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-

N

me, NAME, BufierCengtnl, and Stringtengthl as TARGET, VACUE, TARGET OCTET

LENGTH, and RETURNED OCTET LENGTH, respectively.

c) Let OPTIONVALUE be the value of the generic option.

d) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-
Value, OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET
OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.
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Conformance Rules

None.
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23.4.16 GetServerOptByName

Function
Get the value of a generic option associated with a foreign server.
Definition
Get Ser vefOpt ByNane (
Sgrver Handl e I'N | NTEGER,
Ot i onNane IN CHARACTER( L1) ,
Byf f er Lengt hl I'N SMVALLI NT,
OJt i onVal ue (08)) CHARACTER( L2) ,
Byf f er Lengt h2 I'N SMVALLI NT,
Stjri ngLengt h2 (08)) SMALLI NT )

RETURNS SMALLI NT

of a

where ea¢h of L1 and L2 has a maximum value of equal to the implementation-defined length
variable-length character string.
Genergl Rules
1) Let SH be the value of ServerHandle.
2) If SH|does not identify an allocated foreign server description, then an exception conditiop is
raised: FDW-specific condition — invalid handle,
3) Let BL be the value of Bufferlengthl.
4) Case:
a) If|BL is not negative, then let L be BL.
b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string lgngth
oN buffer length.
5) Case:
a) If|L is zero, then an exception condition is raised: FDW-specific condition — invalid sfring
length or buffer length.
b) Otherwise:

i) “Let N be the number of whole characters in the first L octets of OptionName and let NO
be the number of octets occupied by those N characters. If NO £ L, then an exception
condition is raised: FDW-specific condition — invalid option name.

ii) Otherwise, let ON be the first L octets of OptionName and let TON be the value of:

TRIM (BOTH '' FROM ON))
6) Let N be the number of generic options associated with SH.

© ISO/IEC 2001 — All rights reserved
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7) Case:

a) If TON is equivalent to the name of a generic option associated with SH, then:

i) Let OPTIONVALUE be the value of the generic option associated with SH whose name
is equivalent to TON.

ii) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Op-
tionValue OPTIONVAL UE _Bufferl ength? and Stringl ength? as TARGET VAL UFE,

TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

b) Otherwise, an exception condition is raised: FDW-specific condition — option name npt
found.

Conformance Rules

None
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23.4.17 GetServerType

Function
Get the type of a foreign server.
Definition

Get ServefType (

Sgrver Handl e I'N | NTEGER,
Sqrver Type aut CHARACTER( L) ,
Byf f er Lengt h I N SMALLI NT,
Stjri ngLengt h aut SMVALLI NT )

RETURNS SMALLI NT

where L has a maximum value of equal to the implementation-defined length of a variable-lepgth
character|string.

Genergl Rules
1) Let SH be the value of ServerHandle.

2) If SH|does not identify an allocated foreign server description, then an exception conditioh is
raised: FDW-specific condition — invalid handle.

3) Let SJI be the server type associated with SH.
4) Let BL be the value of BufferLength.

5) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to ServerType,
ST, BJL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
OCTHT LENGTH, respectively.

Conformance Rules

None
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23.4.18 GetServerVersion

Function
Get the version of a foreign server.
Definition

Get ServefVversion (

Sgrver Handl e I'N | NTEGER,

Sqr ver Ver si on (08)) CHARACTER(L) ,
Byf f er Lengt h I'N SMVALLI NT,
Stjri ngLengt h (08)) SMALLI NT )

RETURNS SMALLI NT

where L has a maximum value of equal to the implementation-defined length of a variable-lepgth
character|string.

Genergl Rules
1) Let SH be the value of ServerHandle.

2) If SH|does not identify an allocated foreign server description, then an exception conditioh is
raised: FDW-specific condition — invalid handle.

3) Let SV be the server version associated with SH,
4) Let BL be the value of BufferLength.

5) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to ServerVdrsion,
SV, BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
OCTHT LENGTH, respectively.

Conformance Rules

None
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23.4.19 GetSQLString
Function
Get a character string representation of the query that is associated with the request handle.
Definition
Get SQLSt fTNng (
Rgquest Handl e I N | NTECGER,
Stjri ngFor mat I N | NTEGER,
SQLString autr CHARACTER VARYI NG(L),
Byf f er Lengt h I N | NTEGER,
Stjri ngLengt h autr | NTEGER )

RETURNS SMALLI NT

where: L
implemer

Genersg

1) Let RH be the value of RequestHandle.

2) If RH

FDW-specific condition — invalid handle.

3) LetQ
4) LetS

5) If SF
of the
FDWH

6) Case:

a) If
dé

b) O
R

tation-defined maximum length of a variable-length characterystring.

- be the value of StringFormat.

does not identify a value that is-equal to any value in Table 37, “Codes used for the 1

specific condition — invalid string format.

7) The ¢

berieral Rules of Subclause 22.7, “Character string retrieval”, are applied to SQL-

String, QueryString, Bufferl ength, and Stringl ength as TARGET, VAL UE, TARGFET OC]

is determined by the value of StringLength and has a maximutr value equal to th

| Rules

1%

tines

does not identify an allocated request description, then an exception condition is ralsed:

be the query associated with RH.

character string transmitted by GetSQLString()”, then an exception condition is ra

SF identifies an_implementation-defined value, then let QueryString be the impleme
fined character.string representation of Q.

fherwise, let-QueryString be a character string conforming to the Format and Syntax
Liles of Subclause 15.4, “<SQL procedure statement>".

ormat
sed:

htation-

LENGTH, and RETURNED OCTET LENGTH, respectively.

Conformance Rules

None.
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23.4.20

GetTableColOpt

Function

Get the name and value of a generic option associated with a column of a foreign table, given an
option number.

Definiti

on

Get Tabl efCol Opt  (

T4
Cq
\%
qf

0
B

St
of
By
St

RETURNS SMALLI NT

where ea

Genersg

1) Let TRH be the value of TableReferenceHandle.

bl eRef erenceHandl e | N | NTEGER,

| ummNane I'N CHARACTER( L) ,
neLengt h I'N SMALLI NT,

ti onNunber IN | NTEGER,

ti onNane ot CHARACTER(L1),
fferLengthl IN SMVALLI NT,

ri ngLengt hl auT SMALLI NT,
tionval ue aut CHARACTER(L2) ,
fferLength2 I'N SMALLI NT,

ri ngLengt h2 aut SMVALLI NT )

| Rules

h of L, L1, and L2 has a maximum value equal t6.the implementation-defined length of a
variable-length character string.

2) If TRH does not identify an allocated table reference description, then an exception conditlion is

raised
3) LetN
4) Case:
a) If

b) O
or

5) Case:

a) If

: FDW-specific condition — invalid handle.

L be the value of NameLength.

NL is not negatiye,"then let L be NL.

fherwise, an exception condition is raised: FDW-specific condition — invalid string |
buffer length:

LNiS-zero, then an exception condition is raised: FDW-specific condition — invalid s

Ength

ring

le

4l 1 £L 'l el
IYutT ur ourier TeTigtt.

b) Otherwise:

i)

i)

Let N be the number of whole characters in the first L octets of ColumnName an

d

let NO be the number of octets occupied by those N characters. If NO # L, then an

exception condition is raised: FDW-specific condition — invalid column name.

Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of

TRIM( BOTH® * FROM CN )
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6) Let NC be the number of columns of the foreign table referenced by TRH.
7) Case:

a) If TCN is not equivalent to the name of a column of the foreign table referenced by TRH,
then an exception condition is raised: FDW-specific condition — column name not found.

b) Otherwise:

Let ON be the value of OptionNumber.
ii) Let N be the number of generic options associated with the column identifieghby TICN.

iii)) If ON is less than 1 (one), then an exception condition is raised: FDW-specific condition
— invalid option index.

iv) If ON is greater than N, then a completion condition is raised: o data and no fufther
rules of this Subclause are applied.

v) Information from the ON-th generic option associated with-the column identified by TCN
is retrieved.

1) Let NAME be the name of the generic option.

2) The General Rules of Subclause 22.7, “Chatacter string retrieval”, are applied to
OptionName, NAME, BufferLengthl, and'StringLengthl as TARGET, VALUH,
TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

3) Let VALUE be the value of the generic option.

4) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to
OptionValue, VALUE, BufferLength2, and StringLength2 as TARGET, VALUE
TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

Conformance Rules

None
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23.4.21 GetTableColOptByName

Function

Get the value of a generic option associated with a column of a foreign table, given the option
name.

Definition

Get Tabl efCol Opt ByName (

T4bl eRef erenceHandl e | N | NTEGER,

Cagl utTmNane I'N CHARACTER( L) ,
NgmeLengt h I'N SMALLI NT,

Ojt i onNane IN CHARACTER(L1),
Byf f er Lengt hl I'N SMALLI NT,

Oyt i onVal ue aut CHARACTER(L2),
Byf f er Lengt h2 I'N SMALLI NT,

Stjri ngLengt h2 aut SMVALLI NT )

RETURNS SMALLI NT

where ea¢h of L, L1, and L2 has a maximum value equal to the dmplementation-defined length of a
variable-length character string.

Genergl Rules
1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description, then an exception conditlion is
raised: FDW-specific condition — invalid handle.

3) Let NL be the value of NamelLength.
4) Case:
a) IfINL is not negative, then-let L be NL.

b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string length
on| buffer length.

5) Case:

a) IflL is zero, then an exception condition is raised: FDW-specific condition — invalid sfring
lepgth.or buffer length.

b) Otherwise:

i) Let N be the number of whole characters in the first L octets of ColumnName and
let NO be the number of octets occupied by those N characters. If NO # L, then an
exception condition is raised: FDW-specific condition — invalid column name.

ii) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of

TRIM( BOTH® * FROM CN )

6) Let NC be the number of columns of the foreign table referenced by TRH.
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a) If TCN is not equivalent to the name of a column of the foreign table referenced by TRH,
then an exception condition is raised: FDW-specific condition — column name not found.

b) Otherwise:

i)

Let BL be the value of BufferLengthl.

Case:

1) If BL is not negative, then let BL1 be BL.

2) Otherwise, an exception condition is raised: FDW-specific conditionr,—-invalid string

length or buffer length.

Case:

1) If BL1 is zero, then an exception condition is raised: EDW-specific condition -
invalid string length or buffer length.

2) Otherwise:
A) Let BN be the number of whole characters) in the first BL1 octets of Optior]

Name

and let BNO be the number of octets occupied by those BN characters. If BNO
# BL1, then an exception condition s raised: FDW-specific condition — injalid

option name.

B) Otherwise, let ON be the first BL1 octets of OptionName and let TON be the

value of

TRIM ( BOTH %~ FROM ON )

Let N be the number ‘ef’generic options associated with TRH.

Case:

1) If TON.is Aot equivalent to the name of a generic option associated with TRH
an exception condition is raised: FDW-specific condition — option name not fol

2) Otherwise:

then
nd.

name

A) Let VALUE be the value of the generic option associated with TRH whose

o TON

TS 1T O

B) The General Rules of Subclause 22.7, “Character string retrieval”, are app

lied to

OptionValue, VALUE, BufferLength2, and StringLength2 as TARGET, VALUE,

TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respecti

Conformance Rules

None.
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23.4.22 GetTableOpt

Function
Get the name and value of a generic option associated with a foreign table, given an option number.

Definition

Get Tabl e[t (

where ea¢h of L1 and L2 has a maximum value equal to the implementation-defined length ¢
variable-length character string.

Genergl Rules

1)
2)

3)
4)

5)

6)

7)

304 Management of External Data (SQL/MED)

Let TRH be the value of TableReferenceHandle.

If TR

Let ON be the value of OptionNumber.
Let N be the number of generic options associated with TRH.

If ON is less than 1 (one), then.an exception condition is raised: FDW-specific condition {
invalid option index.

If ON| is greater than IN,\then a completion condition is raised: no data and no further ru
this Subclause are applied.

Information from.the ON-th generic option associated with TRH is retrieved.

a)

b)

c)
d)

T4bl eRef erenceHandl e I N | NTEGER,

Pt i onNumber I'N | NTEGER,

OJt i onNane ot CHARACTER( L1),
Byf f er Lengt hl I'N SMALLI NT,

Stjri ngLengt hl ot SMALLI NT,

Pt i onVal ue aut CHARACTER(L2) ,
Byf f er Lengt h2 I'N SMALLI NT,

Stjri ngLengt h2 aut SMVALLI NT )

RETURNS SMALLI NT

Lét NAME be the name of the generic option.

The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Opt

H does not identify an allocated table refefénce description, then an exception condition is
raised: FDW-specific condition — invalid handle.

es of

on-

LENGTH, and RETURNED OCTET LENGTH, respectively.

Let VALUE be the value of the generic option.

Name, NAME, BufferCengtnl, and stringLengtnl as TARGET, VACUE, TARGET OCTET

The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-
Value, VALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET

LENGTH, and RETURNED OCTET LENGTH, respectively.
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Conformance Rules

None.
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23.4.23 GetTableOptByName

Function
Get the value of a generic option associated with a foreign table, given the option name.

Definition

Get Tabl e[t ByNanme (

T4bl eRef erenceHandl e I N | NTEGER,

Ojt i onNare IN CHARACTER( L1),
Byf f er Lengt hl I'N SMALLI NT,

Pt i onVal ue aut CHARACTER(L2) ,
Byf f er Lengt h2 I'N SMALLI NT,

Stjri ngLengt h2 aut SMVALLI NT )

RETURNS SMALLI NT

where ea¢h of L1 and L2 has a maximum value equal to the implementation-defined length ¢f a
variable-length character string.

Genergl Rules
1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference.description, then an exception condition is
raised: FDW-specific condition — invalid handle,

3) Let NIL be the value of BufferLengthl.
4) Case:
a) IfINL is not negative, then let L e NL.

b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string length
ol buffer length.

5) Case:

a) If|L is zero, then an exception condition is raised: FDW-specific condition — invalid sfring
length or buffer length.

b) Otherwise:

i) “Let N be the number of whole characters in the first L octets of OptionName and let NO
be the number of octets occupied by those N characters. If NO £ L, then an exception
condition is raised: FDW-specific condition — invalid option name.

ii) Otherwise, let ON be the first L octets of OptionName and let TON be the value of

TRIM( BOTH' ' FROM ON)

6) Let N be the number of generic options associated with TRH.
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7) Case:
a) If TON is not equivalent to the name of a generic option associated with TRH, then an
exception condition is raised: FDW-specific condition — option name not found.
b) Otherwise:
i) Let VALUE be the value of the generic option associated with TRH whose name is TON.

ii) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Op-
tionValue, VALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET
OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

Conformance Rules

None
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23.4.24 GetTableRefElem

Function
Get a <table reference> element from the <from clause> of a query.

Definition

Get Tabl eReTE em (
Request Handl e I'N | NTEGER,
T4bl eRef er enceEl ement Nunber I N | NTEGER,
T4bl eRef er enceHandl e aut | NTEGER )
RETURNS SMALLI NT

Generdl Rules

1) Let RH be the value of RequestHandle.

2) If RH| does not identify an allocated request description, then an’exception condition is rajsed:

FDW-specific condition — invalid handle.

3) Let TREN be the value of TableReferenceElementNumber.

4) If TREN is less than 1 (one), then an exception condition is raised: FDW-specific conditioh —

inval

d option index.

5) Let Q be the query associated with RH.

6) Let N be the number of <table referencezclements in the <from clause> of Q.

7) If TREN is greater than N, then a cempletion condition is raised: no data, and no further| rules

of thi$ Subclause are applied.

8) Information from the TREN-th/<table reference> associated with Q is retrieved.

a) Lé¢t TRH be the table'reference handle associated with the <table reference>.

b) TableReferenceHandle is set to TRH.

ConformanceRules

None
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23.4.25 GetTableRefElemType

Function
Get the type of a <table reference>.

Definition

Get Tabl eReTE emType (
T4bl eRef er enceHandl e I'N

Tabl eRef er enceType aut

RETURNS SMALLI NT

Genergl Rules

1) Let TRH be the value of TableReferenceHandle.

| NTEGER,
SMALLI NT )

2) If TRH does not identify an allocated table reference description, then an exception condition is

raised: FDW-specific condition — invalid handle.

3) Let TRT be the type of the <table reference> associated with~TRH.

4) TableReferenceType is set to TRT.

Conformance Rules

None
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23.4.26 GetTableRefTableName
Function
Get the table name of a TABLE_NAME <table reference>.
Definition
Get Tabl eReT Tabl eName (
T4bl eRef er enceHandl e IN | NTEGER,
Tqbl eNare ouT CHARACTER( L) ,
Byf f er Lengt h I'N SMALLI NT,
Stjri ngLengt h aut SMVALLI NT )
RETURNS SMALLI NT

where L
character

Genersg
1) LetT

2) IfTR
raised

3) IfTR
condit

4) Let N
5) LetB

6) The G
NAM
TURN

Confor

None

23.4.27

nas a maximum value of equal to the implementation-defined length of a variable-le
string.

| Rules

RH be the value of TableReferenceHandle.

. FDW-specific condition — invalid handle.

H does not identify a <table reference> with a type of TABLE_NAME, then an excey
ion is raised: FDW-specific condition — invalid handle.

AME be the value of the table name>of the <table reference>.
| be the value of BufferLength.
eneral Rules of Subclause 22.7, “Character string retrieval”, are applied to TableN3

\ED OCTET LENGTH,.respectively.

Mmance Rules

GetTableServerName

E, BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RE

ngth

H does not identify an allocated table reference déscription, then an exception condition is

tion

me,

Function

Get the n

ame of the foreign server associated with a foreign table.

Definition

Get Tabl eServer Nane (

Tabl eRef erenceHandl e I N | NTEGER,

Ser ver Nane aut CHARACTER(L) ,
Buf f er Lengt h I'N SMALLI NT,
StringLength aut SMVALLI NT )

RETURNS SMALLI NT
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where L has a maximum value equal to the implementation-defined length of an <identifier>.
General Rules
1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description, then an exception condition is
raised: FDW-specific condition — invalid handle.

3) Let SN be the server name associated with the foreign table identified by TRH.

4) Let BL be the value of BufferLength.

5) The General Rules of Subclause 22.7, “"Character string retrieval”, are applied(to ServerNpme,
SN, BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH \and RETURNED
OCTHT LENGTH, respectively.

Conformance Rules

None
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23.4.28 GetTRDHandle

Function
Get the descriptor handle of the table reference descriptor associated with a TableReferenceHandle.

Definition

Get TRDHapdl e (
T4bl eRef erenceHandl e I N | NTEGER,
TRDHandl e aur | NTEGER )
RETURNS SMALLI NT

Generdl Rules
1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference descriptionthen an exception condition is
raised: FDW-specific condition — invalid handle.

3) Let TRDH be the descriptor handle of the table reference\descriptor associated with TRH,

4) TRDHlandle is set to TRDH.

Conformance Rules

None
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23.4.29 GetUserOpt

Function

Get the name and value of a generic option associated with a user mapping, given an option num-
ber.

Definition
Get User Opt  (
U4er Handl e I N | NTEGER,
OJt i onNunber I'N I NTEGER,
Qjt i onNane aut CHARACTER( L1),
ByYf f er Lengt hl I'N SMVALLI NT,
Stjri ngLengt hl ot SMALLI NT,
Ot i onVal ue ouT CHARACTER(L2) ,
Byf f er Lengt h2 I'N SMALLI NT,
Stjri ngLengt h2 ouT SMVALLI NT )

RETURNS SMALLI NT

where ea¢h of L1 and L2 has a maximum value equal to the implementation-defined length ¢f a
variable-length character string.

Genergl Rules

1) Let UH be the value of UserHandle.

2) If UH does not identify an allocated user mapping description, then an exception condition is
raised: FDW-specific condition — invalid handle.

3) Let ON be the value of OptionNumber,
4) Let N be the number of generic. options associated with UH.

5) If ON is less than 1 (one), then an exception condition is raised: FDW-specific condition +—
invalid option index.

6) If ON|is greater than N; then a completion condition is raised: no data and no further ru|es of
this Jubclause are applied.

7) Information ffom the ON-th generic option associated with UH is retrieved.

a) Lét NAME be the name of the generic option.

b) The General Rules of Subclause 22.7, "Character string retrieval, are applied to opton-
Name, NAME, BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

c) Let OPTIONVALUE be the value of the generic option.

d) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-
Value, OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET
OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.
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Conformance Rules

None.

314 Management of External Data (SQL/MED) © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=7a331446fbafc049dc3167dc55bd7295

ISO/IEC 9075-9:2001 (E)
23.4 Foreign-data wrapper interface SQL-server routines

23.4.30 GetUserOptByName

Function
Get the value of a generic option associated with a user mapping, given the option name.
Definition
Get User Opt ByNamme (
Uger Handl e I N | NTECGER,
Ot i onNane IN CHARACTER( L1) ,
Byf f er Lengt hl I'N SMALLI NT,
OJt i onVal ue (08)) CHARACTER(L2) ,
Byf f er Lengt h2 I'N SMALLI NT,
Stjri ngLengt h2 ouT SMALLI NT )

RETURNS SMALLI NT

where ea¢h of L1 and L2 has a maximum value equal to the implementation-defined length ¢f a
variable-length character string.
Genergl Rules
1) Let UH be the value of UserHandle.
2) If UH does not identify an allocated user mapping description, then an exception condition is
raised: FDW-specific condition — invalid handle,
3) Let NIL be the value of BufferLengthl.
4) Case:
a) IfINL is not negative, then let L e NL.
b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string length
ol buffer length.
5) Case:
a) If|L is zero, then an exception condition is raised: FDW-specific condition — invalid sfring
length or buffer length.
b) Otherwise:

i) “Let N be the number of whole characters in the first L octets of OptionName and let NO
be the number of octets occupied by those N characters. If NO £ L, then an exception
condition is raised: FDW-specific condition — invalid option name.

ii) Otherwise, let ON be the first L octets of OptionName and let TON be the value of

TRIM( BOTH' ' FROM ON)

6) Let N be the number of generic options associated with UH.

© ISO/IEC 2001 — All rights reserved
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7) Case:

a) If TON is equivalent to the name of a generic option associated with UH, then:

i) Let OPTIONVALUE be the value of the generic option associated with UH whose name
is equivalent to TON.

ii) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Op-
tionValue OPTIONVAL UE _Bufferl ength? and Stringl ength? as TARGET VAL UFE,

TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

b) Otherwise, an exception condition is raised: FDW-specific condition — option name npt
found.

Conformance Rules

None
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23.4.31 GetValExprColName

Function
Get the column name of a COLUMN_NAME <value expression>

Definition

Get Val ExprCol Name (

Val ueExpr essi onHandl e I N | NTECGER,

Cal utTmNane ot CHARACTER( L),
Byf f er Lengt h I'N SMALLI NT,
Stjri ngLengt h (08)) SMALLI NT )

RETURNS SMALLI NT

where L has a maximum value of equal to the implementation-defined length of a variable-lepgth
character|string.

Genergl Rules
1) Let VEH be the value of ValueExpressionHandle.

2) If VEH does not identify an allocated value expression-description, then an exception condlition
is raised: FDW-specific condition — invalid handle.

3) If VEH does not identify a <value expression> with a type of COLUMN_NAME, then an gxcep-
tion cpndition is raised: FDW-specific condition—= invalid handle.

4) Let NAME be the value of the column nanie of the <value expression>.

5) Let BL be the value of BufferLength.

6) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Column
Namdg, NAME, BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, gnd
RETURNED OCTET LENGTH, respectively.

Conformance Rules

None
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23.4.32 GetWrapperLibraryName

Function
Get the library name associated with a foreign-data wrapper.

Definition

Get W appfT i br ar yName {

apper Handl e I'N | NTEGER,
Wlapper Li br ar yName ot CHARACTER(L) ,
Byf f er Lengt h I'N SMALLI NT,
Stjri ngLengt h (08)) SMVALLI NT )

RETURNS SMALLI NT

where L lhas a maximum value equal to the implementation-defined maximum length of a variable-
length chpracter string.

Genergl Rules
1) Let WH be the value of WrapperHandle.

2) If WH does not identify an allocated foreign-data wrappep description, then an exception ¢ondi-
tion i$ raised: FDW-specific condition — invalid handle.

3) Let WL be the name of the library included in the foreign-data wrapper descriptor of the fgreign-
data rapper associated with WH.

4) The General Rules of Subclause 22.7, “"Character string retrieval”, are applied to Wrappef
LibrafyName, WL, BufferLength, and StringLength as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET.LENGTH, respectively.

Conformance Rules

None
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GetWrapperName

Function

Get the name of a foreign-data wrapper.

Definition

Get W appfrName (

W
By
St

RETURNS SMALLI NT

where L lhas a maximum value equal to (2n+1), where n is the implementation-defined length
<identifigf>.

NOTE 70

Gener3g
1) LetW

2) If WH
tion i

3) LetW
the fo

4) The G
WN, I
RETU

Confor

None

apper Handl e I'N | NTEGER,
apper Name ot CHARACTER(L) ,
fferLength I'N SMALLI NT,

ri ngLength (08)) SMVALLI NT )

— The length (2n+1) supports the syntax of <server name>, which.is “<identifier><period><i

| Rules
H be the value of WrapperHandle.

does not identify an allocated foreign-data wrapper description, then an exception ¢
b raised: FDW-specific condition — invalid-handle.

N be the foreign-data wrapper name.included in the foreign-data wrapper descriptd
reign-data wrapper associated withWH.

eneral Rules of Subclause 22.7\*Character string retrieval”, are applied to Wrapper
BufferLength, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH,
RNED OCTET LENGTH\ réspectively.

mance Rules

of an

Hentifier>".

ondi-

r of

Name,
and
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23.4.34 GetWrapperOpt

Function

Get the name and value of a generic option associated with a foreign-data wrapper, given an option
number.

Definition

Get W apper Opt  (

W|apper Handl e I'N | NTEGER,

OJt i onNunber IN | NTEGER,

Qjt i onNane aut CHARACTER( L1),
ByYf f er Lengt hl IN SVALLI NT,

Stjri ngLengt hl ot SMALLI NT,

Oyt i onVal ue out CHARACTER( L2),
Byf f er Lengt h2 I'N SMALLI NT,

Stjri ngLengt h2 out SVALLI NT )

RETURNS SMALLI NT

where ea¢h of L1 and L2 has a maximum value equal to the implementation-defined length ¢f a

variable-length character string.
Genergl Rules

1)

2)

3)
4)
5)

6)

7)

Let WH be the value of WrapperHandle.

If WH does not identify an allocated foreign-data wrapper description, then an exception ¢ondi-
tion i$ raised: FDW-specific condition — invalid handle.

Let ON be the value of OptionNumber,
Let N be the number of generic. gptions associated with WH.

If ON is less than 1 (one), then an exception condition is raised: FDW-specific condition +—
invalid option index.

If ON| is greater tham N then a completion condition is raised: no data and no further rules of
this Jubclause are applied.

Information from the ON-th generic option associated with WH is retrieved.

a) Lét NAME be the name of the generic option.

b) The General Rules of Subclause 22.7, "Character string retrieval, are applied to opton-
Name, NAME, BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

c) Let OPTIONVALUE be the value of the generic option.

d) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-
Value, OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET
OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.
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Conformance Rules

None.
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23.4.35 GetWrapperOptByName

Function
Get the value of a generic option associated with a foreign-data wrapper, given the option name.

Definition

Get W appfrOpt ByNane (

apper Handl e I'N | NTEGER,
Ojt i onNare IN CHARACTER( L1),
Byf f er Lengt hl I N SMALLI NT,
Pt i onVal ue (08)) CHARACTER(L2),
Byf f er Lengt h2 I N SMALLI NT,
Stjri ngLengt h2 aut SMVALLI NT )

RETURNS SMALLI NT

where ea¢h of L1 and L2 has a maximum value equal to the implementation-defined length ¢f a
variable-length character string.

Genergl Rules
1) Let WH be the value of WrapperHandle.

2) If WH does not identify an allocated foreign-data wrapper description, then an exception ¢ondi-
tion i$ raised: FDW-specific condition — invalid handle.

3) Let NIL be the value of BufferLengthl.
4) Case:
a) IfINL is not negative, then let L e NL.

b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string length
ol buffer length.

5) Case:

a) If|L is zero, then an exception condition is raised: FDW-specific condition — invalid sfring
length or buffer length.

b) Otherwise:

i) “Let N be the number of whole characters in the first L octets of OptionName and let NO
be the number of octets occupied by those N characters. If NO £ L, then an exception
condition is raised: FDW-specific condition — invalid option name.

ii) Otherwise, let ON be the first L octets of OptionName and let TON be the value of

TRIM( BOTH' ' FROM ON)

6) Let N be the number of generic options associated with WH.
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7) Case:

a) If TON is equivalent to the name of a generic option associated with WH, then:

i) Let OPTIONVALUE be the value of the generic option associated with WH whose name
is equivalent to TON.

ii) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Op-
tionValue OPTIONVAL UE _Bufferl ength? and Stringl ength? as TARGET VAI UFE,

TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

b) Otherwise, an exception condition is raised: FDW-specific condition — option name npt
found.

Conformance Rules

None
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23.4.36 SetDescriptor

Function

Set a field in a foreign-data wrapper descriptor area.

Definition

Set Descr{pror (
Dgscri pt or Handl e I N | NTEGER,
Recor dNunber I N SMALLI NT,
Filel dl dentifier I'N SMALLI NT,
Val ue I N ANY,
Byf f er Lengt h I'N | NTEGER )

R

EFTURNS SMALLI NT

e the

iptor
field

eign-
r type

SCrip-

tdata

Genergl Rules

1) Let D be the allocated foreign-data wrapper descriptor area ideftified by DescriptorHandlg and
let N |pe the value of the COUNT field of D.

2) Let HL1 be the standard host language in which the SQk=server is written and let HL2 b
standprd host language in which the foreign-data wrapper is written.

3) Let FJ be the value of Fieldldentifier.

4) If FI |s not one of the code values in Table 32,\"Codes used for foreign-data wrapper descr
fields], then an exception condition is raiseds FDW-specific condition — invalid descriptor
identifier.

5) Let DT be the type of the descriptor<D.

6) Let MBS be the value of the MayBe Set column in the row of Table 35, “Ability to set fon
data Wrapper descriptor fields® that contains FI in the column that contains the descriptg
DT.

7) If MBS is 'No’, then an exception condition is raised: FDW-specific condition — invalid de
tor figld identifier,

8) Let RN be the value of RecordNumber.

9) Let T)YPE.be the value of the Type column in the row of Table 32, “Codes used for foreign
wrappper descriptor fields”, that contains FI.

10) If TYPE is'ITEM’ and RN is less than 1 (one), then an exception condition is raised: dynamic
SQL error — invalid descriptor index.

11) Let IDA be the item descriptor area of D specified by RN.

12) If an exception condition is raised in any of the following General Rules, then all fields of
IDA for which specific values were provided in the invocation of SetDescField are set to
implementation-dependent values and the value of COUNT for D is unchanged.

13) Information is set in D:
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Case:
a) If Fl indicates COUNT, then
Case:
i) If the memory requirements to manage the foreign-data wrapper descriptor area cannot

b)

d)

e)

9)

© ISO/IEC 2001 — All rights reserved

be satisfied, then an exception condition is raised: FDW-specific condition — memory
allocation error.

—h

f
\%:

If
fig

f
T

Otherwise, the count of the number of foreign-data wrapper item descriptor areas|is set
to the value of Value.

FI indicates OCTET_LENGTH, then the value of the OCTET_LENGTH Afield of IDA is set
the value of Value.

FI indicates DATA_POINTER, then the value of the DATA_POINTER field of IDA if set
the address of Value. If Value is a null pointer, then the address is set to O (zero).

FI indicates DATA, then the value of the DATA field of IDA\IS set to the value of Vajue.

FIl indicates INDICATOR, then the value of the INDICATOR field of IDA is set to the
\lue of Value.

ld of IDA is set to the value of Value.

FI indicates CHARACTER_SET_CATALEG, CHARACTER_SET_SCHEMA, or CHARAC-
ER_SET_NAME, then:

Let BL be the value of BufferLength.
Case:
1) If BL is not negative;'then let L be BL.

2) Otherwise, an_exception condition is raised: FDW-specific condition — invalid ftring
length or buffer length.

Case:

1) If(L)is zero, then an exception condition is raised: FDW-specific condition — irjvalid
String length or buffer length.

2)  Otherwise, let FV be the first L octets of Value and let TFV be the value of

TRIM( BOTH' ' FROMFV )

iv) Let ML be the maximum length in characters allowed for an <identifier> as specified in

the Syntax Rules of Subclause 5.4, "Names and identifiers", in ISO/IEC 9075-2, and let
TFVL be the length in characters of TFV.

v) Case:

1) If TFVL is greater than ML, then FV is set to the first ML characters of TFV and a
completion condition is raised: warning — string data, right truncation.
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14)

15)

16)

326

2) Otherwise, FV is set to TFV.

vi) Case:

h) Otherwise, the value of the field of IDA identified by FI is setto,the value of Value.

ii) The value of the field of IDA identified by FI is set to the value‘ofiFV.

1) If FI indicates CHARACTER_SET_CATALOG and FV does not conform to the

Format and Syntax Rules of an <identifier>, then an exception condition is raised:

invalid catalog name.

?) If El indicates CHARACTFER SEFT SCHEMA and FV/ does not conform to the Format

schema name.

and Syntax Rules of an <identifier>, then an exception condition israised: iny
character set name.

ndicates LEVEL, then:

and Syntax Rules of an <identifier>, then an exception condition is raised:_inyalid

3) If Fl indicates CHARACTER_SET_NAME and FV does not conform toythe Fofmat

alid

a) If|[RI is 1 (one) and Value is not O (zero), then an exception condition is raised: dynamijc SQL

erfror — invalid LEVEL value.

b) If|RI is greater than 1 (one), then let PIDA be.lDA’s immediately preceding foreign-dgta

iii) If value is less than K+1, then let OIDA; be the i-th foreign-data wrapper item des

wrapper item descriptor area and let K be its,LEVEL value.

ii) If Value is greater than K*1, then an exception condition is raised: dynamic SQL

i) If Value is K+1 and TYPE in PIDA does not indicate ROW, ARRAY, or ARRAY LO
TOR, then an exception condition@s raised: dynamic SQL error — invalid LEVEL

— invalid LEVEL value.

area to which P1DA is subordinate and whose TYPE field indicates ROW. Let NS;
number of immediately subordinate descriptor areas of OIDA; between OIDA; and
and let D;_be the value of DEGREE of OIDA,;.

1) Far each OIDA; whose LEVEL value is greater than V, if D;j is not equal to N

CA-
value.

error

riptor
be the
IDA,

Si,

then an exception condition is raised: dynamic SQL error — invalid LEVEL value.

2)” 1f K'is not 0 (zero), then let OIDA; be the OIDA; whose LEVEL value is K. If 1

here

exists no such OIDA;j or Dj Is not greater than NS;j, then an exception condition is

raised: dynamic SQL error — invalid LEVEL value.

c¢) The value of LEVEL in IDA is set to Value.

If TYPE is 'ITEM’ and RN is greater than N, then the COUNT field of D is set to RN.

Case:

a)

Management of External Data (SQL/MED)

If HL1 and HL2 are both pointer-supporting languages, and if FI indicates TYPE, LENGTH,
OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_

INTERVAL_PRECISON, PARAMETER_MODE, PARAMETER_ORDINAL_POSITION
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PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, PARAME-
TER_SPECIFIC_NAME, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA,
CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_
SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, or
SCOPE_NAME, then the DATA POINTER field of IDA is set to O (zero).

b) Otherwise, if FI indicates TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, PARAMETER_

17) If FI
IDA i
descrl
descr

18) LetV
19) If FI
a) A
b) C

ATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_BDEFI

IDA is set to O (zero).

ndicates DATA or if FI indicates DATA _POINTER, and Value is not a null pointer,
5 not consistent as specified in Subclause 22.1, “Description of foreign-data wrapper
ptor areas”, then an exception condition is raised: FDW-spegific*condition — inconsi
ptor information.

be the value of Value.
ndicates TYPE, then:
| the other fields of IDA are set to implementation-dependent values.

ASe!

JECT then the CHARACTER_SET CATALOG, CHARACTER_SET SCHEMA, an
CHARACTER_SET_NAME f{ields of IDA are set to the values for the default char
set name for the SQL-session and the LENGTH field of IDA is set to the maxim

possible length in characters of the indicated data type.

mum possible leagth in bits of the indicated data type.

If V indicatesBINARY LARGE OBJECT, then the LENGTH field of IDA is set to
maximumpossible length in octets of the indicated data type.

If V indicates INTERVAL, then the DATETIME_INTERVAL_PRECISION field of

2

A-

AMETER_SPECIFIC_SCHEMA, PARAMETER_SPECIFIC_NAME, CHARACTER.SET_

YPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYRE“NAME, -
COPE_CATALOG, SCOPE_SCHEMA, or SCOPE_NAME, then the valueofthe DATA field

and
item
ktent

If V indicates CHARACTER, CHARACTER VARYING or CHARACTER LARGE (B-

cter
m

If V indicates BITwor BIT VARYING, then the LENGTH field of IDA is set to the maxi-

the

If V_ indicates a <datetime type>, then the PRECISION field of IDA is set to O (zerp).

DA is

vi)

vii)

viii)

© ISO/IEC
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If V indicates NUMERIC or DECIMAL, then the SCALE field of IDA is set to O (zero)
and the PRECISION field of IDA is set to the implementation-defined default value for

the precision of the NUMERIC or DECIMAL data types, respectively.

If V indicates SMALLINT or INTEGER, then the SCALE field of IDA is set to O (zero)
and the PRECISION field of IDA is set to the implementation-defined value for the

precision of the SMALLINT or INTEGER data types, respectively.

If V indicates FLOAT, then the PRECISION field of IDA is set to the implementation-

defined default value for the precision of the FLOAT data type.
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ixX) If V indicates REAL or DOUBLE PRECISION, then the PRECISION field of IDA is
set to the implementation-defined value for the precision of the REAL or DOUBLE
PRECISION data types, respectively.

x) If V indicates an implementation-defined data type, then an implementation-defined set
of fields of IDA are set to implementation-defined default values.

xi) Otherwise, an exception condition is raised: FDW-specific condition — invalid data type.

20) If FI |ndicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates a~<dafetime
type>| then:

a) A|l the fields of IDA other than DATETIME_INTERVAL_CODE and TYREjare set to
implementation-dependent values.

b) Case:

If V indicates DATE, TIME, or TIME WITH TIME ZONEthen the PRECISION field of
IDA is set to O (zero).

ii) If V indicates TIMESTAMP or TIMESTAMP WITH TIME ZONE, then the PRECISION
field of IDA is set to 6.

21) If FI |ndicates DATETIME_INTERVAL_CODE and the' TYPE field of IDA indicates INTERVAL,
then the DATETIME_INTERVAL_PRECISION fiéld)of IDA is set to 2 and:

a) If|V indicates DAY TO SECOND, HOURxFO SECOND, MINUTE TO SECOND, or SEC-
OND, then the PRECISION field of IDAuIs set to 6.

b) Otherwise, the PRECISION field of 1DA is set to O (zero).

Conformance Rules

None
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23.5 Foreign-data wrapper interface general routines

23.5.1 GetDiagnostics

Function
Get information from a foreign-data wrapper diagnostics area.

Definitjon

Get Di agnpstics (

H4qndl eType I'N SMVALLI NT,
Handl e I'N | NTEGER,
Recor dNunber I N SMALLI NT,
Dilagl dentifier IN SMVALLI NT,
Difagl nf o ouT ANY,
Byf f er Lengt h I'N SMVALLI NT,
Stjri ngLengt h autr SMALLI NT )

RETURNS SMALLI NT

Genergl Rules
1) Let HT be the value of HandleType.

2) If HT]is not one of the code values in Table 33, iCodes used for foreign-data wrapper handle
types], then an exception condition is raised: FBDW-specific condition — invalid handle.

3) Case:

a) If|[HT indicates EXECUTION HANDLE and Handle does not identify an allocated exefution
description, then an exception.condition is raised: FDW-specific condition — invalid handle.

b) If|HT indicates FSCONNECTION HANDLE and Handle does not identify an allocate¢l FS-
cgnnection, then an-éxeeption condition is raised: FDW-specific condition — invalid handle.

c) IffHT indicates*REPLY HANDLE and Handle does not identify an allocated reply de
sdription, then an exception condition is raised: FDW-specific condition — invalid hardle.

d) If|H indicates REQUEST HANDLE and Handle does not identify an allocated requgst

e) If HT indicates DATA HANDLE and Handle does not identify an allocated data row de-
scription, then an exception condition is raised: FDW-specific condition—invalid handle.

f) If HT indicates SERVER HANDLE and Handle does not identify an allocated foreign-server
description, then an exception condition is raised: FDW-specific condition — invalid handle.
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4)
5)

6)

7)
8)

9)

10)

)

)

k)

Let

If HT indicates TABLEREFERENCE HANDLE and Handle does not identify an allocated
table reference description, then an exception condition is raised: FDW-specific condition —
invalid handle.

If HT indicates USER HANDLE and Handle does not identify an allocated user mapping
description, then an exception condition is raised: FDW-specific condition—invalid handle.

— invalid handle.

IffHT indicates WRAPPER HANDLE and Handle does not identify an allocated foreigh-data
wrapper description, then an exception condition is raised: FDW-specific condition — inhvalid
handle.

IffHT indicates WRAPPERENYV HANDLE and Handle does not identify an allocated FDW-
environment, then an exception condition is raised: FDW-specific’condition — invalig

I;Tndle.
I be the value of Diagldentifier.

If DI s not one of the code values in Table 31, “Codes used for foreign-data wrapper diagnostic
fields], then an exception condition is raised: FDW-specifi¢'condition — invalid attribute vialue.

Let TI[YPE be the value of the Type column in the row that contains DI in Table 31, “Code$ used

for foreign-data wrapper diagnostic fields”
Let RN be the value of RecordNumber.

Let R be the most recently executed foreign-data wrapper interface routine, other than

Get DijJagnosti cs( ), for which Handle-was passed as the value of an input handle and let| N

be th¢ number of status records generated by the execution of R.

NOTHE 71 — The Get Di agnost i ¢s{.)" routine may cause exception or completion conditions to be|raised,

but it |does not cause diagnostic information to be generated.

If TYPE is 'STATUS’, then;

a)

b)

IffRN is less than_ 1 (one), then an exception condition is raised: invalid condition number.

IfIRN is greater than N, then a completion condition is raised: no data, and no further rules
of| this Subclause are applied.

If TYPEJSHEADER’, then header information from the diagnostics area associated with| the

resoutce.identified by Handle is retrieved.

a)

b)

If DI indicates NUMBER, then the value retrieved is N.

If DI indicates RETURNCODE, then the value retrieved is the code indicating the basic
result of the execution of R. Subclause 4.18.4, “Return codes”, specifies the code values and
their meanings.

NOTE 72 — The value retrieved will never indicate Invalid handle or Data needed, since no
diagnostic information is generated if this is the basic result of the execution of R.

If DI indicates MORE, then the value retrieved is
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d)

11) If TYPE is 'STATUS’, then information from the RN-th status record in the foreign-data w
diagnpstics area associated with the resource identified by Handle is retrieved.

a)

b)

c)

d)

e)

9)

h)

i)

is|the value of the implementation-defined diagnostics header field.

td the status condition.

character string.

thiat describes the status condition.

ISO/IEC 9075-9:2001 (E)
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Case:

i) If more conditions were raised during execution of R than have been stored in the

diagnostics area, then 1 (one).

diagnostics area, then 0 (zero).

If all the conditions that were raised during execution of R have been stored in the

If DL indicates an implementation-defined diagnastics header field then the value retrieved

If|DI indicates SQLSTATE, then the value retrieved is the SQLSTATE yalue correspo

If|DI indicates NATIVE_CODE, then the value retrieved is the indplementation-defing
native error code corresponding to the status condition.

Iff DI indicates MESSAGE_TEXT, then the value retrieved is an implementation-defir

NOTE 73 — An implementation may provide <space>s gra zero-length string or a character

odtets of the character string value 0f‘"MESSAGE_TEXT corresponding to the status c
tipn.

fIDI indicates CLASS ORIGIN; then the value retrieved is the identification of the n
adithority that defined theclass value of the SQLSTATE value corresponding to the s
cgndition. That value shall'be 'ISO 9075’ if the class value is fully defined in Subclaus

“"JQLSTATE", and shall*be an implementation-defined character string other than '1SQ

for any implementation-defined class value.

If| DI indicates-SUBCLASS_ORIGIN, then the value retrieved is the identification of {

naming authority that defined the subclass value of the SQLSTATE value correspond

tg the status condition. That value shall be 'ISO 9075’ if the class value is fully defing

If| DI indicates MESSAGE_OCTET_LENGTH, then the value retrieved is the length {n

fapper

nding

d

ed

5tring

If|DI indicates MESSAGE_LENGTH, then the value retrieved is the length in characters of
tHe character string value of MESSAGE_TEXT corresponding to the status condition.

pndi-

ming
tus

b 27.1,
9075’

he

ng
din

Stibclause 27.1, “SQLSTATE", and shall be an implementation-defined character string other

tHan/ISO 9075’ for any implementation-defined subclass value.

If DI indicates an implementation-defined diagnostics status field, then the value retr
is the value of the implementation-defined diagnostics status field.

12) Let V be the value retrieved.

ieved

13) If DI indicates a diagnostics field whose row in Table 4, “Fields used in foreign-data wrap-
per diagnostics areas”, contains a Data Type that is neither CHARACTER nor CHARACTER
VARYING, then Diaglnfo is set to V and no further rules of this Subclause are applied.

14) Let BL be the value of BufferLength.
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15) If BL is not greater than zero, then an exception condition is raised: FDW-specific condition —
invalid string length or buffer length.

16) Let L be the length in octets of V.

17) If StringLength is not a null pointer, then StringLength is set to L.

18) Case:

a) If|L is not greater than BL, then the first L octets of Diaglnfo are set to V and the values of
tHe remaining octets of Diaglnfo are implementation-dependent.

b) Otherwise, Diaglnfo is set to the first BL octets of V.

Conformance Rules

None
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24.1 <get diagnostics statement>

Function

Get excegtion or completion condition information from the diagnostics area.

Format

No addi tijonal Fornmat itens.

Syntax|Rules

No additional Syntax Rules.

Access |Rules

No additional Access Rules.

Genergl Rules

Table 38—SQL-statement codes

© ISO/IEC 2001 — All rights reserved
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SQL-staement Identifier Code
All alternjatives from ISO/IEC 9075-2

All alternatives from 1SO/I1EC 9075-5

<alter forpign-data wrapper statement> ALTER FOREIGN DATA WRAPPER 120
<alter forpign server statement> ALTER SERVER 108
<alter forpign table(statement> ALTER FOREIGN TABLE 104
<alter us¢r mapping statement> ALTER USER MAPPING 123
<drop forgighzdata wrapper statement> DROP FOREIGN DATA WRAPPER 121
<drop foreign server statement> DROP SERVER 110
<drop foreign table statement> DROP FOREIGN TABLE 105
<drop user mapping statement> DROP USER MAPPING 124
<foreign-data wrapper definition> CREATE FOREIGN DATA WRAPPER 119
<foreign server definition> CREATE SERVER 107
<foreign table definition> CREATE FOREIGN TABLE 103
<import foreign schema statement> IMPORT FOREIGN SCHEMA 125
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Table 38—SQL-statement codes (Cont.)

SQL-statement Identifier Code

<set passthrough statement> SET PASSTHROUGH 126

<user mapping definition> CREATE USER MAPPING 122

Statements that are defined by the foreign-data A characater string value defined by x1

wrapper the foreign-data wrapper different from
the-value-associated-with nny other
SQL-statement

1An implgmentation-defined negative number different from the value associated with any other SQL-staternent.

Conformance Rules

No additional Conformance Rules.
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25 Information Schema

25.1 ATTRIBUTES view

Functic

Identify t
user.

Definit

CREATE V|
SE

DN

he attributes of user-defined types defined in this catalog that are accessible‘toa gi

on

EW ATTRI BUTES AS
| ECT DI STI NCT
UDT_CATALOG, UDT_SCHEMA, UDT_NAME, A. ATTRI BUTE_NAME, ORDINAL_POSI TI ON,
CASE
WHEN EXI STS
( SELECT *
FROM DEFI NI TI ON_SCHEMA. SCHEMATA AS S
WHERE ( UDT_CATALOG, UDT_SCHEMA )
= ( S. CATALOG NAME, S.SCHEMA NAME<)
AND
( SCHEMA OMRER | N
( "PUBLIC, CURRENT USER%)
R
SCHEMA_OWKER | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
THEN ATTRI BUTE_DEFAULT
ELSE NULL
END AS ATTRI BUTE_DEFAULT,

S _NULLABLE, DATA TYPE,. CHARACTER MAXI MUM LENGTH, CHARACTER OCTET LENGTH,
1. CHARACTER SET_CATAEQG, Cl. CHARACTER SET_SCHEMA, Cl. CHARACTER SET_NAME,
D1. COLLATI ON_CATALOG, “B1. COLLATI ON_SCHEMA, DI1. COLLATI ON_NAME,

NUVERI C_PRECI S| ON, “NUVERI C_PRECI S| ON_RADI X, NUVERI C_SCALE,
DATETI ME_PRECI SFON* | NTERVAL_TYPE, | NTERVAL_PRECI SI ON,

D1. USER_DEFI NED~FYPE_CATALOG AS ATTRI BUTE_UDT_CATALOG,

D1. USER_DEFI.NED’ TYPE_SCHEMA AS ATTRI BUTE_UDT_SCHEMA,

D1. USER_DEFRLNED TYPE_NAVE AS ATTRI BUTE_UDT_NAME,

D1. SCOPE_‘GATALOG, D1. SCOPE_SCHEMA, D1. SCOPE_NAME,

VAXI MUM.CARDI NALI TY, A. DTD_| DENTI FI ER, CHECK_REFERENCES,

S_DERI'VED REFERENCE_ATTRI BUTE,

D1 /DATALI NK_LI NK_CONTROL, D1. DATALI NK_| NTEGRI TY, D1. DATALI NK_READ_PERM SS
D1 DATALI NK_WRI TE_PERM SSI ON, D1. DATALI NK_RECOVERY, D1. DATALI NK_UNLI NK

OVI ( DEFTINE TTOUN_SCHEIVA. ATTRIBUTES AS A
LEFT JO N
( DEFI NI TI ON_SCHEMA. DATA_TYPE_DESCRI PTOR AS D1
LEFT JO N
DEFI NI TI ON_SCHEMA. COLLATI ONS AS C1
ON ( ( Cl. COLLATI ON_CATALOG, Cl.COLLATI ON_SCHEMA, Cl. COLLATI ON_NA
= ( DIL. COLLATI ON_CATALOG, DI. COLLATI ON_SCHEMA, DI1. COLLATI ON_NA|
ON ( (A UDT_CATALOG, A UDT_SCHEMA, A UDT_NAME,
' USER- DEFI NED TYPE' , A. DTD_I DENTI FI ER )
= ( DL. OBJECT CATALOG, DL.OBJECT SCHEMA, D1. OBJECT NAME,
D1. OBJECT _TYPE, D1.DTD_IDENTIFIER) ) )

WHERE ( A UDT_CATALOG, A. UDT_SCHEMA, A UDT_NAME ) IN

© ISO/IEC

( SELECT UDT_CATALOG, UDT_SCHEMA, UDT_NAME
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPE_PRI VI LEGES

en

VE )
ME) ) )
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WHERE ( SCHEMA_ OMNER I N

( " PUBLIC, CURRENT_USER )
R

SCHEVA_ O\NER | N
( SELECT ROLE_NAME

FROM ENABLED ROLES ) ) )
AND

A. UDT_CATALOG
= ( SELECT CATALOG NAME
EROM | NFORMATI ON_SCHEMA CATAI OG NANVE ) .

GRANT SELECT ON TABLE ATTRI BUTES
TO PPBLI C W TH GRANT OPTI ON,

Conformance Rules

No additional Conformance Rules.
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25.2 COLUMN_OPTIONS view

Function

Identify the generic options specified for columns that are defined in this catalog.
Definition
CREATE V|-EW-COLUMN-ORTI-ONS—AS
SELECT TABLE_CATALOG, TABLE_SCHEMA, TABLE NAME,
COLUMN_NAME, OPTI ON_NAME, OPTI ON_VALUE
FROM DEFI NI TI ON_SCHEMA. COLUMN_OPTI ONS CO
VWHERE ( CO. TABLE_CATALOG CO TABLE_SCHEMA, CO TABLE_NAME, CO COLUMN_NANEY)
N ( SELECT TABLE CATALOG, TABLE SCHEMA, TABLE NAME, COLUWMN_NAME
FROM DEFI NI TI ON_SCHENMA. COLUMN_PRI VI LEGES
VWHERE ( SCHEMA OMNER I N ( ' PUBLIC, CURRENT_USER )
OR
SCHEMA OWNER I N ( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )

AND
CO. TABLE_CATALOG
= ( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHENVA_CATALOG_NAME~)

Conformance Rules

1) Withqut Feature M004, “Foreign data support”, conforming SQL language shall not refer¢nce
the COLUMN_OPTIONS view.
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25.3 COLUMNS view

Function
Identify the columns of tables defined in this catalog that are accessible to a given user.
Definition

CREATE VI-EW-COLUMNS-AS
SELECT DI STI NCT
TABLE_CATALOG, TABLE SCHEMA, TABLE_NAME, C. COLUWMN_NAME, ORDI NAL_PGSI TI QN,

WHEN EXI STS
( SELECT *
FROM DEFI NI TI ON_SCHENMA. SCHEMATA AS S
VWHERE ( TABLE CATALOG TABLE_ SCHEMA )
= (S. CATALOG_NAME, S. SCHEMA NAME )
AND
SCHEMA_OMNER | N
( " PUBLIC, CURRENT_USER )
OR
SCHEVMA_OMNER | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) )
THEN COLUWN_DEFAULT
ELSE NULL
END AS COLUVN_DEFAULT,
| S| NULLABLE,
LESCE (D1. DATA TYPE, D2. DATA TYPE) AS, DATA TYPE,
LESCE (Dl1. CHARACTER _NMAXI MUM_LENGTHY "D2. CHARACTER _MAXI MUM_LENGTH)
AS CHARACTER_MAXI MUM_LENGTH,
LESCE (Dl. CHARACTER OCTET_LENGEH; D2. CHARACTER OCTET_LENGTH)
AS CHARACTER_COCTET_LENGTH,
LESCE (Dl1. NUMERI C_PRECI SI ONyy D2. NUMERI C_PRECI SI ON)
AS NUMERI C_PRECI SI ON,
LESCE (D1. NUMERI C_PRECI SIKON_RADI X, D2. NUMERI C_PRECI S| ON_RADI X)
AS NUMERI C_PRECI SFONRADI X,
LESCE (D1. NUMERI C_SCAKE, D2. NUMERI C_SCALE)
AS NUMERI C_SCALE,
LESCE (Dl1. DATEF.NE_PRECI SI O\, D2. DATETI ME_PRECI S| ON)
AS DATETI MEAPRECI SI ON,
LESCE (D1. IINFERVAL_TYPE, D2.| NTERVAL_TYPE)
AS | NTERVAL_TYPE,
LESCE (DL~'NTERVAL_PRECI SI O\, D2. | NTERVAL_PRECI S| ON)
AS. \NTERVAL_PRECI SI ON,
LESCE-(Cl. CHARACTER _SET_CATALOG, C2. CHARACTER _SET_CATALOG
AS CHARACTER _SET_CATALGG,
LESCE ( Cl. CHARACTER _SET_SCHEMA, C2. CHARACTER SET_SCHEMA)
ASCHARACTER _SET _SCHEMA,
COALESCE (Cl. CHARACTER_SET_NAME, C2. CHARACTER SET_NAME)
AS CHARACTER_SET_NAME,
COALESCE (D1. COLLATI ON_CATALOG, D2. COLLATI ON_CATALOG
AS COLLATI ON_CATALCG,
COALESCE (D1. COLLATI ON_SCHEMA, D2. COLLATI ON_SCHENA)
AS COLLATI ON_SCHEMA,
COALESCE (D1. COLLATI ON_NAME, D2. COLLATI ON_NANE)
AS COLLATI ON_NAME,
DOVAI N_CATALOG, DOVAI N_SCHEMA, DOMAI N_NAME,
COALESCE (D1. USER DEFI NED TYPE_CATALOG D2. USER DEFI NED TYPE_CATALOG)
AS USER_DEFI NED_TYPE_CATALOG,
COALESCE (D1.USER DEFI NED TYPE_SCHEMA, D2. USER DEFI NED TYPE_SCHEMA)
AS USER_DEFI NED_TYPE_SCHENA,
COALESCE (D1. USER DEFI NED TYPE_NAME, D2. USER _DEFI NED_TYPE_NAME)
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AS USER_DEFI NED_TYPE_NAME,

COALESCE (D1. SCOPE_CATALOG, D2. SCOPE_CATALOG)
AS SCOPE_CATALOG,

COALESCE (D1. SCOPE_SCHEMA, D2. SCOPE_SCHEMR)
AS SCOPE_SCHEMA,

COALESCE (D1. SCOPE_NAME, D2. SCOPE_NAME)
AS SCOPE_NAME,

COALESCE ( D1. MAXI MUM CARDI NALI TY, D2. MAXI MUM CARDI NALI TY)
AS MAXI MUM_CARDI NALI TY,

Al FSCE (D1 DTD | DENTI FIFR, D2 DTD | DENTI FI FR)

AS DTD_| DENTI FI ER

| S| SELF_REFERENCI NG,

DATALI NK| LI NK_CONTROL, DATALI NK_|I NTEGRI TY, DATALI NK_READ PERM SSI ON,
DATALI NK_WRI TE_PERM SSI ON, DATALI NK_RECOVERY, DATALI NK_UNLI NK
FROM ( DEFI NI TI ON_SCHEMA. COLUMNS AS C
LEFT JO N
( DEFI NI TI ON_SCHEMA. DATA_TYPE_DESCRI PTOR AS D1
LEFT JON
DEFI NI TI ON_SCHEMA. COLLATI ONS AS C1
N
( ( Cl.COLLATI ON_CATALOG, C1. COLLATI ON_SCHEMA, ~C1) COLLATI ON_NAME )
= ( D1. COLLATI ON_CATALOG, D1. COLLATI ON_SCHEMA,ZD1. COLLATI ON_NAME ) ) |)
N
( ( C. TABLE CATALOG, C. TABLE SCHEMA, C. TABLE ‘NAME,
" TABLE' , C. DTD_| DENTI FI ER )
= ( D1. OBJECT_CATALOG, DI1.OBJECT SCHEMA/)DI. OBJECT NAME,
D1. OBJECT _TYPE, DI1.DTD | DENTI FIERY 9 )
EFT JOIN
( DEFI NI TI ON_SCHEMA. DATA TYPE_DESCRI PTER AS D2
LEFT JO N
( DEFI NI TI ON_SCHEMA. COLLATI ONS AS' C2
N
( ( C2.COLLATI ON_CATALOG, C2<COLLATI ON_SCHEMA, C2. COLLATI ON_NAME )
= ( D2. COLLATI ON_CATALOG, D2. COLLATI ON_SCHEMA, D2. COLLATI ON_NAME )

—

) )
DN

( ( C. DOVAI N _CATALOG, GHDOMAI N SCHEMA, C. DOMAI N_NAME,
" DOMAI N, C. DTD_KBENTI FI ER )
= ( D2. OBJECT_CATALOG D2. OBJECT SCHEMA, D2. OBJECT NAME,
D2. OBJECT _TYPE,. D2. DTD | DENTI FIER ) )
WHERE ( C. TABLE_CATALQS: C. TABLE_SCHEMA, C. TABLE_NAME, C. COLUMN_NAME )
I'N
( SELECT TABLE CATALOG, TABLE SCHEMA, TABLE_NAME, COLUVN NAVE
FROM DEFINI TI ON_SCHEMA. COLUMN_PRI VI LEGES
WHERE/{_“SCHEMA_OWKER | N
( *PUBLIC, CURRENT USER )
R
SCHEMA_ OWKER | N

( SELECT ROLE_NAME
ERQOM_ENABL Fn_m ES ) ) )

AND
C. TABLE_CATALOG
= ( SELECT CATALOG NAMVE
FROM | NFORMATI ON_SCHEMA CATALOG NAME )

GRANT SELECT ON TABLE COLUWNS
TO PUBLI C W TH GRANT CPTI ON ;
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Conformance Rules

1) Without Feature M001, “Datalinks”, conforming SQL language shall not reference the
columns DATALINK_CONTROL, DATALINK_INTEGRITY, DATALINK_READ_PERMISSION,
DATALINK_WRITE_PERMISSION, DATALINK_RECOVERY, or DATALINK_UNLINK.

2) Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the
COLUMNS view.
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