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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Com-
mission) form the specialized system for worldwide standardization. National bodies that are members
of ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, govern-
mental and non-governmental, in liaison with ISO and IEC, also take part in the work.

The procpdnrnc used to dnvn]np this document-and-those-intended for its further maintenance are de-

scribed irf the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fpr the dif-
ferent tyges of document should be noted. This document was drafted in accordance with ‘th¢ editorial
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/membets experts/ref-
docs).

ISO and IEC draw attention to the possibility that the implementation of this document may imvolve the
use of (a)[patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of any
claimed pptent rights in respect thereof. As of the date of publication of this’"document, ISO and IEC have
not received notice of (a) patent(s) which may be required to implementithis document. Howeyer, imple-
menters 4re cautioned that this may not represent the latest information, which may be obtajned from
the patenf database available at www.iso.org/patents and https: //patents.iec.ch. ISO and IEC shall not be
held resppnsible for identifying any or all such patent rights,

Any tradg name used in this document is information given for the convenience of users and does not
constitutg an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms arld expres-
sions related to conformity assessment, as well;as information about ISO's adherence to the World Trade
iso/fore-

logy, Sub-

en techni-
P019 and

implemen-

— introduction of several digital artifacts;

— alignment with updated ISO house style and other guidelines for creating standards.

This fifth edition of ISO/IEC 9075-9 is designed to be used in conjunction with the following editions of
other parts of the ISO/IEC 9075 series, all published in 2023:

— ISO/IEC 9075-1, sixth edition;

— ISO/IEC 9075-2, sixth edition;
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— ISO/IEC 9075-3, sixth edition;

— [ISO/IEC 9075-4, seventh edition;

— ISO/IEC 9075-10, fifth edition;

— ISO/IEC 9075-11, fifth edition;

— ISO/IEC 9075-13, fifth edition;

— ISO/IEC 9075-14, sixth edition;

— ISO/IEC 9075-15, second edition;

— ISO/IEC 9075-16, first edition.

Alistofa

Any feedH
complete
committe

parts in the ISO/IEC 9075 series can be found on the ISO and IEC websites.

ack or questions on this document should be directed to the user(s national standardls body. A
listing of these bodies can be found at www.iso.org/members:hitml and www.iec.chfnational-

£S.

Xiv

© ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)

Introduction

The organization of this document is as follows:

1)
2)

3)
4)
5)
6)
7)

8)

9)

10)

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

19)
20)
21)

22)
23)

24)
25)

Clause 1, “Scope”, specifies the scope of this document.

Clause 2, “Normative references”, identifies additional standards that, through reference in this
document, constitute provisions of this document.

Cla

Clapise 5, “Lexical elements”, defines the lexical elements of the language specifiedin this document.

Clatise 6, “Scalar expressions”, defines the elements of the language that prodtice scalar yalues.

Clatpise 8, “Additional common rules”, specifies the rules for assignments that retrieve data from or
store data into SQL-data, and formation rules for set operations:

Clagise 9, “Additional common elements”, defines additional common elements used in the flefinition
of fpreign tables, foreign servers, and foreign-data wrdppers.

Clagise 10, “Schema definition and manipulation”, defines facilities related to foreign tables and
datplink type support for creating and managing.a’schema.

Clatise 11, “Access control”, defines facilities.for controlling access to SQL-data.
Clapise 12, “SQL-client modules”, define§’SQL-client modules and externally-invoked prog¢edures.
Clapise 13, “Additional data manipulation rules”, defines additional rules for data manipullation.
Clapise 14, “Session managemeht”, defines the SQL-session management statements.
Clapise 15, “Dynamic SQL’;defines the dynamic SQL statements.

Clayse 16, “Embedded SQL”’, defines the embedded SQL statements.

Clatise 17, “Diagnostics management”, defines the diagnostics management facilities.

Clatise 18, “€all-Level Interface specifications”, defines facilities for using SQL through a Call-Level
Intgrface.

Clapise19, “SQL/CLI routines”, defines each of the routines that comprise the Call-Level Interface.

Clause 20, “URLs”, specifies the format of URLs used in this document.

Clause 21, “Catalog manipulation”, defines facilities for creating, altering, and dropping foreign
servers and foreign-data wrappers.

Clause 22, “SQL/MED common specifications”, specifies common facilities used by SQL/MED.

Clause 23, “Foreign-data wrapper interface routines”, specifies the interaction between an SQL-
server and a foreign-data wrapper.

Clause 24, “Information Schema”, defines viewed tables that contain schema information.

Clause 25, “Definition Schema”, defines base tables on which the viewed tables containing schema
information depend.
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26) Clause 26, “Status codes”, defines values that identify the status of the execution of SQL-statements

27)
28)

29)

30)

31)

32)

33)

34)

35)

36)

In the tex
“Lexical €
space is 1

and

the mechanisms by which those values are returned.

Clause 27, “Conformance”, specifies the way in which conformance to this document may be claimed.

Annex A, “SQL conformance summary”, is an informative Annex. It summarizes the conformance
requirements of the SQL language.

Annex B, “Implementation-defined elements”, is an informative Annex. It lists those features for
which the body of document states that the syntax, the meaning, the returned results, the effect on
SQL-data and/or schemas, or other aspect is partly or wholly implementation-defined.

Any

which the body of this document states that the syntax, the meaning, the returned results,
$QL-data and/or schemas, or other aspect is partly or wholly implementation‘depend

on

Anr
oft

tax¢nomy is used to specify conformance.

Any
Tec

Any
iliti
Any
Itd

oft
pro

Any
file

Any
mo
sery

ex C, “Implementation-dependent elements”, is an informative Annex. It lists thosefe

ex D, “SQL optional feature taxonomy”, is an informative Annex. It identifiesitlie optiona
he SQL language specified in this document by an identifier and a shortdescriptive nz

ex E, “Deprecated features”, is an informative Annex. It lists featutes that the respons
hnical Committee intends not to include in a future edition of this document.

ex F, “Incompatibilities with ISO/IEC 9075:2016”, is an infermative Annex. It lists ing
bs with the previous edition of this document.

ex G, “Defect Reports not addressed in this editiofof this document”, is an informati
bscribes the Defect Reports that were known at the time of publication of this docum

blems have been created in the drafting of this edition of this document.

for application programs using the@§QL Call-Level Interface.

ex [, “SQL/MED model”, is an informative Annex. It uses annotated diagrams to illust
e important concepts of theumodel of SQL/MED, including the relationships between
ver, foreign-data wrappers,.and foreign servers.

t of this document, Clauses and Annexes begin new odd-numbered pages, and in Clay
lements”, through-Clause 27, “Conformance”, Subclauses begin new pages. Any result
ot significant.

htures for
the effect
ent.

| features
me. This
ible

ompatib-

e Annex.
bnt. Each

nese problems is a problem carried forward from the previous edition of this documenit. No new

ex H, “Example header files”, is an informative Annex. It provides examples of typical dlefinition

Fate the
the SQL-

se 5,
ing blank
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INTERNATIONAL STANDARD ISO/IEC 9075-9:2023(E)

Information technology — Database language SQL —

Part 9:
Management of External Data (SQL/MED)

1 Scope

This dochlment defines extensions to Database Language SQL to support managementof exterpal data
through the use of foreign-data wrappers and datalink types.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content consti-
tutes requirements of this document. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO/IF(‘ 9075-1 Infnrmnﬁnn fpr'hnnlngv — Database Innglmgpc — SQI. — Part 1: Framework

(SQL/Framework)

ISO/IHC 9075-2, Information technology — Database languages — SQL — Part 2: Foundatiof
(SQL/Koundation)

ISO/IHC 9075-3, Information technology — Database languages — SQL — Part 3:Call-Level {nterface
(SQL/CLI)

ISO/IHC 9075-11, Information technology — Database languages — SQL-—= Part 11: Informadltion and
Definition Schemas (SQL/Schemata)

W3C XML 1.0 Extensible Markup Language (XML) Version 1.0, W3C-Recommendation. Edited [by: Bray,
Tim et{al. 26 November 2008, revised 7 February 2013
Available at: ht t ps: // www. w3. or g/ TR/ xni

W3C XML 1.1 Extensible Markup Language (XML) Version 1.1, W3C Recommendation. Edited [by: Bray,
Tim etfal. 16 August 2006, revised 29 September 2006
Available at: ht t ps: // www. w3. or g/ TR/ xmi 11
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 9075-1, ISO/IEC 9075-2,
and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— 1SO|Online browsing platform: available atht t ps: // www. 1 so. or g/ obp
— IEC|Electropedia: available at ht t ps: / / www. el ect r opedi a. or g/

3.1
Valid XML document
Valid XML, 1.0 document (3.2) or Valid XML 1.1 document (3.3)

3.2
Valid XML 1.0 document
well-fornped XML document that meets certain further constraints, as'defined in XML 1.0

3.3
Valid XML 1.1 document
well-fornped XML document that meets certain further constraints, as defined in XML 1.1

3.4
XML document
XML 1.0 document (3.5) or XML 1.1 document (3.6)

3.5
XML 1.0 document
well-fornped XML document, as defined:in’XML 1.0

3.6
XML 1.1 document

well-fornped XML document, as defined in XML 1.1

3.7
DTD
XML 1.0 document type declaration (3.8) or XML 1.1 document type declaration (3.9)

3.8
XML 1.0 document type declaration
document type declaration, as defined in XML 1.0

3.9
XML 1.1 document type declaration
document type declaration, as defined in XML 1.1

3.10
access token

encrypted value returned under certain conditions by an SQL-server in combination with the File Reference
of a datalink value

Note 1 to entry: An access token is either a read token or a write token.
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3 Terms and definitions

3.11
datalink
value, of data type DATALINK, referencing some file that is not part of the SQL-environment

Note 1 to entry: The file is assumed to be managed by some external file manager.

3.12

datalinker

implementation-dependent component for enabling integrity control, recovery, and access control for
external files

3.13
external|data
data thatlfis not managed by an SQL-server involved in an SQL-session, but that is neverthéless dccessible
to that SQL-session

3.14
foreign-glata wrapper
named cdllection of routines, invocable by the SQL-server, supporting the programming interfacejspecified
for such foutines in this document

3.15
foreign derver
named sgrver, external to the SQL-environment, but known to th€)SQL-server, that manages external
data

3.16
foreign gerver request
statemenit that an SQL-server submits to a foreign-data wrapper

3.17
foreign table
named tgble whose rows are supplied when‘needed by some foreign server

Note 1 tolentry: The mechanism by which these rows are supplied is provided by a foreign-datajwrapper.
The dataconstituting a foreign tablelis not part of the SQL-environment.

3.18
integrity] control option
link control option specifying the level of integrity of the link between a datalink and the file thqt it refer-
ences

3.19
link control
property|of alcolumn of data type DATALINK, specifying the extent to which the links between [datalinks
in that cdluthn and the files they reference are to be monitored (in various specific manners)

3.20

read permission option

link control option specifying how permission to read external files referenced by certain datalinks is
determined

3.21

recovery option

link control option specifying whether or not point in time recovery is required for the files referenced
by certain datalinks
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3 Terms and definitions

3.22

routine mapping

implementation-defined mapping of an SQL-invoked routine to an equivalent concept maintained by a
foreign server

3.23

unlink option

link control option specifying the action to be taken when certain sites occupied by datalinks are updated
or deleted

3.24

user mapping
implementation-defined mapping of an authorization identifier to an equivalent conceptinaintained by
a foreign|server

3.25
write permission option
link contyol option specifying how permission to write files referenced by certaindatalinks is determined
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4 Concepts
This Clause modifies Clause 4, “Concepts”, in ISO/IEC 9075-2.

4.1 Notations and conventions

This Subdiause modiftes Subclause 2.1, “Notattons and conventions , ImISO/IEC 90752
4.1.1 | Notations

This Subdlause modifies Subclause 4.1.1, “Notations”, in ISO/IEC 9075-2.

The notations used in this document are defined in ISO/IEC 9075-1.

The syntgx defined in this document is available from the ISO website as a “digital artifact”. Se¢
https: |/ standards.iso.org/iso-iec/9075/-9/ ed-5/en/ todownload digital arfifacts for
this document. To download the syntax defined in a plain-text format/select the file named
I SO I EC 9075- 9( E) _MED. bnf . t xt . To download the syntax defined in an XML format, sglect the
file named | SO | EC 9075- 9( E) _MED. bnf . xm .

4.2 ata types
This Subdlause modifies Subclause 4.2, “Data types”, indSO/IEC 9075-2.

4.2.1 Naming of predefined types
This Subdlause modifies Subclause 4.2.2, “Naming of predefined types”, in ISO/IEC 9075-2.

‘Insert after the 1st paragraph: ‘ SQL defines a predefined data type named by the following <kgy word>:
DATALINK.

‘Insert after the 3rd paragraph:‘ For'reference purposes, the data type DATALINK is referred tq as a (or
the) datdlink type.

4.2.2 Data type terminology
This Subdlause modiffes\Subclause 4.2.4, “Data type terminology”, in ISO/IEC 9075-2.

‘Insert info the 11th paragraph, after the last list item:‘
—  Atype THs DATALINK-ordered if T is S-ordered, where S is the set of datalink types.

4.3 Columns, fields, and attributes

This Subclause modifies Subclause 4.15, “Columns, fields, and attributes”, in ISO/IEC 9075-2.

‘Insert after the 8th paragraph:‘ The term constituent is defined for values such that a value /2 either is
or is not a constituent of a value V1.

NOTE 1 — For example, the integer 2 and the character string 'one’ are both constituents of the row value denoted by ROW
(2, 'one").By contrast, the integer 3 is not a constituent of that row value.

Insert after the 8th paragraph:| V2 is an immediate constituent of V1 if any of the following are true.

— Vl1isavalue of some predefined data type or of some distinct type whose source type is some pre-
defined data type and V2 is identical to V1.
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4.3 Columns, fields, and attributes

—  V1isavalue of some structured type ST and, for some attribute A of ST, V2 is identical to V1.A().

—  V1isavalue of some row type RT and, for some field F of RT, V2 is identical to V1.F.

— Vl1isavalue of some collection type CT and V2 is an element of V1.

‘Insert after the 8th paragraph:‘ V2 is a constituent of V1 if V2 is an immediate constituent of V1 or there

is some value V3 such that V3 is an immediate constituent of V1 and V2 is a constituent of V3.

4.4 Tables

F 7aVaWA S nlalWaVaY...]

This Subqg
441
This Subd

Introduction to tables

lause modifies Subclause 4.17.1, “Introduction to tables”, in ISO/IEC 9075-2,

‘Augmen

the 3rd paragraph‘ by adding “foreign table” to the list of table types.

4.4.2
This Subd
4.4.2.1

The data
when neg
these rov
wrapper;

4.4.3
This Subd

Base tables
lause modifies Subclause 4.17.2, “Base tables”, in ISO/IEC 9075-2.
Foreign tables

constituting a foreign table is not part of the SQL-environment. Instead, its rows are 3
ded by some foreign server, known as the source(of'the foreign table. The mechanism
s are supplied is provided by a foreign-data wrapper (see Subclause 4.13, “Foreign-d

H)'
Unique identification of tables

lause modifies Subclause 4.17.5, “Unigue identification of tables”, in ISO/IEC 9075-2.

— ‘Ins

ert into the 1st paragraph, afterthe 4th list item: ‘ The <table name> of a foreign table]

idel
444
This Subd

ntifies a multiset of rows.

Table descriptors

lause modifies Subclause 4.17.7, “Table descriptors”, in ISO/IEC 9075-2.

‘Augmen

the 1st paragraph ‘ by adding “foreign table descriptor” to the list of possible table des

‘Insert aff

rer the 6th paragraph:‘ A foreign table descriptor describes a foreign table. In additio

componsg

— The

nts of.every table descriptor, a foreign table descriptor includes the following compo

name of the foreign table.

upplied
by which
ata

uniquely

criptors..

n to the
nents.

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

— A generic options descriptor.

— Anindication of whether the foreign table is updatable or not.

4.4.5

NOTE 2 — This document currently restricts foreign tables such that they are neither insertable-into nor updatable.

It is possible that this restriction will not appear in future editions.

Syntactic analysis of derived tables and cursors

This Subclause modifies Subclause 4.17.8, “Syntactic analysis of derived tables and cursors”, in ISO/IEC

9075-2.
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4.4 Tables

‘Insert into the 7th paragraph, after the 1st list item:‘

— If TORQN identifies a foreign table, then TORQN has no generally underlying table specifications.

4.5 Functional dependencies
This Subclause modifies Subclause 4.26, “Functional dependencies”, in ISO/IEC 9075-2.

4.5.1 Known functional dependencies in a foreign table

There are no rules in this document to determine known functional dependencies in a foreign table.
Howeverfimplementation-defined rules may determine known functional dependencies, if any;it] a foreign
table.

4.6 BSQL-schemas

This Subdlause modifies Subclause 4.28, “SQL-schemas”, in ISO/IEC 9075-2.

‘Insert info the 2nd paragraph, after the 2nd list item:

— Afqreign table descriptor.

‘Augmen the 5th paragraph‘ by adding “foreign tables” to the list.of\objects that are identified by <table
name>s.

4.7 SQL-statements

This Subdlause modifies Subclause 4.41, “SQL-statemerits”, in ISO/IEC 9075-2.
4.7.1 SQL-statements classified by function

This Subdlause modifies Subclause 4.41.2, “SQL<statements classified by function”, in ISO/IEC 9075-2.
4711 SQL-schema statements

This Subdlause modifies Subclause4:41.2.1, “SQL-schema statements”, in ISO/IEC 9075-2.

‘Insert info the 1st paragraphpafter the last list item: ‘

—  <injport foreign schema statement>
—  <foreign table definition>
—  <alter foreigntable statement>

—  <drppAforeign table statement>

—  <foreignserver definition>

—  <alter foreign server statement>

—  <drop foreign server statement>

—  <foreign-data wrapper definition>

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

—  <alter user mapping statement>
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4.7 SQL-statements
—  <drop user mapping statement>
—  <routine mapping definition>
—  <alter routine mapping statement>

—  <drop routine mapping statement>

4.7.1.2 SQL-session statements

This Subclause modifies Subclause 4.41.2.7, “SQL-session statements”, in ISO/IEC 9075-2.

‘Insert info the Tst paragraph, after the Tast list item: i

—  <sef passthrough statement>

4.8 PBasic security model
This Subdlause modifies Subclause 4.42, “Basic security model”, in ISO/IEC 9075¢2,

4.8.1 Privileges
This Subdlause modifies Subclause 4.42.2, “Privileges”, in ISO/IEC 9075=2-

‘Insert info the 1st paragraph, after the last list item: ‘

—  forgign table
—  forgign-data wrapper

—  forgign server

NOTE B — Privileges granted on foreign tables are not privileges to use the data constituting foreign tables, bult privileges
to use fthe definitions of the foreign tables. The privileges to access the data constituting the foreign tables are ¢nforced by
the fogeign server, based on the user mapping. Cansequently, a request by an SQL-client to access external datd can raise
exceptjions.

‘Insert info the 11th paragraph, after the last list item:

—  forgign-data wrapper

—  forgign server

4.9 SQL-transactions
This Subdlause modifies Subclause 4.43, “SQL-transactions”, in ISO/IEC 9075-2.

49.1 Properties of SQL-transactions

This Subclause modiftes Stubclause 4.43:3, ‘Properties of SQL-transactions , 1M ISO/IEC 90752

‘Augment the 3rd paragraph‘ by adding “foreign tables” to the list of tables.

4.10 SQL-sessions
This Subclause modifies Subclause 4.45, “SQL-sessions”, in ISO/IEC 9075-2.

4.10.1 SQL-session properties
This Subclause modifies Subclause 4.45.3, “SQL-session properties”, in ISO/IEC 9075-2.
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4.10 SQL-sessions

‘Insert before the 13th paragraph:| At any time during an SQL-session, the SQL-server may obtain a

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

‘Insert into the 13th paragraph, after the last list item:‘

—  Zero or more {foreign-data wrapper name : WrapperEnvHandle} pairs.

—  Zero or more {foreign server name : FSConnectionHandle} pairs.

— A pass-through flag.

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

—  Zer

b or more {<statement name> : ExecutionHandle} pairs.

Insert bd

fore the 13th paragraph:‘ At the end of every SQL-session, every FSConnection|handle that is

contained in the SQL-session context is freed.

‘Insert bd

fore the 13th paragraph:‘ At the end of every SQL-session, every WrapperEnv handle| that is

contained in the SQL-session context is freed.

‘Insert bd

fore the 13th paragraph:‘ An SQL-session has a pass-through flag’that is initially set fo False

when the)
a <foreig
is True ad
is executs
session ¢
is success
is set to K
contains
Handle} g
is succes
been exe
current §
the pass-
SQL-sess

4.11

This Subd

SQL-session is started. The successful execution of a <set passthrough statement> that contains
1 server name> changes the pass-through flag to True. An SQL-session whose pass-thijough flag
|ditionally has a pass-through foreign server name. Every. time a <set passthrough stqtement>
pd, all {<SQL statement name> : ExecutionHandle} pairs-are removed from the current SQL-
bntext. Every time a <set passthrough statement> that contains a <foreign server name> FSN
fully executed, the pass-through foreign server rfame included the current SQL-session context
SN. Every time a <prepare statement> is executed after a <set passthrough statement> that

h <foreign server name> has been executed successfully, an {<SQL statement name> : Ekecution-
air is made part of the current SQL-session‘context. Every time a <deallocate prepared statement>
fully executed after a <set passthrough statement> that identifies a <foreign server name> has
futed, the corresponding {<SQL statément name> : ExecutionHandle} pair is removed from the
QL-session context. Every time a <set passthrough statement> that specifies OFF is executed,
through flag is set to False and the'pass-through foreign server name is deleted from the current
on context.

Introduction to SQL/CLI

lause modifies Subclause 4.2, “Introduction to SQL/CLI", in ISO/IEC 9075-3.

‘Insert aff

fer the 22nd paragraph:‘ The BuildDataLink routine can be used to build a datalink value. The

GetDatal

4.12

inkAttr routine can be used to extract the attributes of a datalink value.

Foreign servers

A foreign
manages

Serveris amanTed Server; extertat to thre SQE-environment but knmowmnr tothe SQt=server, that
external data. Such external data is manifested as SQL-data by use of a mechanism called a foreign-

data wrapper (see Subclause 4.13, “Foreign-data wrappers”).

NOTE 4 — The abbreviation “FDW” is sometimes used to evoke the notion of a “foreign-data wrapper”.

A foreign
invoking

server descriptor is a catalog element, identified by a foreign server name and created by
a <foreign server definition>. A foreign server descriptor consists of the following.

—  Aforeign server name, identifying the foreign server locally to the SQL-server.

—  The authorization identifier of the owner of the foreign server descriptor.

—  The name of the foreign-data wrapper.

10
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— A generic options descriptor.
—  Optionally, the foreign server type.
—  Optionally, the foreign server version.

The possible values of server type and server version, and their meanings, are implementation-defined
(Ivize).

A foreign server descriptor is said to be owned by or to have been created by the current authorization
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 destrojed 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 s¢rver is a foreign server that has the ability to process a subset of statements-conforniing to
ISO/IEC 9075, particularly a subset of the <query specification> statement, in a standard-confprming
manner. ;A non-SQL-aware foreign server is a foreign server that has no abilityto-process SQL language.
If the for¢ign-data wrapper associated with a non-SQL-aware foreign server provides some (lijnited or
conformipg) ability to process SQL language, then the effect is that the fofeign server can be trgated as
though itlis an SQL-aware foreign server.

NOTE p — Some SQL-aware foreign servers can be, in fact, SQL-servers. However, because they are not in the same SQL-
enviropment 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 can concurrently respond to SQL-clients of their own; this does not

changg the relationships specified in this document.

Some for¢ign servers, especially SQL-aware foreign servers, admit the concept of a schema and thie concept
of a table|that are similar to SQL-schemas and to basetables, respectively. Such servers may (apnd SQL-
aware foreign servers do) maintain schema information about those entities, such as the Inforpnation
Schema gdnd Definition Schema specified in ISO/IE€9075-11.

If a foreign server maintains schema information about entities analogous to SQL-schemas andl base
tables, then execution of an <import foreigir'schema statement> retrieves information about the tables
(either afor only some, as specified in the'<import foreign schema statement>) associated with the
named SQL-schema analog and effectively performs one or more <foreign table definition> stgtement
executions.

If a foreign server does not maintain such information or does not admit the concept of a schefna, then
foreign tgbles managed by that server shall be specified by means of explicit <foreign table defjnition>s.

ISO/IEC 9075-2 does net specify the manner in which the SQL-server and the foreign-data wrapper
interact tp cause information about foreign tables to be retrieved by execution of an <import fgreign
schema sfatement>) In particular, no foreign-data wrapper interface routines are specified to qupport
such intefactien; Such interaction is implementation-dependent (UW006).

4.13

A foreign-data wrapper is the mechanism by which the SQL-server accesses external data managed by
foreign servers. Every foreign server is accessed through exactly one foreign-data wrapper, but one foreign-
data wrapper can be used to access several different foreign servers. A foreign-data wrapper is made up
of foreign-data wrapper interface routines and a set of routines written in a programming language.
Foreign-data wrapper interface routines are used to access every foreign server 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 foreign-data 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 definition> specifies
the foreign-data wrapper name, a library name that identifies a library containing the foreign-data
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wrapper interface routines, and the name of the language in which the foreign-data wrapper interface
routines are written.

A foreign

-data wrapper descriptor consists of the following.

—  Aforeign-data wrapper name.

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

—  The name of the language in which the foreign-data wrapper interface routines are written.

— A generic options descriptor.

— Al

A foreign|
destroye

4.14

A user m
identifier

FSistob
is specifi

A user m
descriptd
— An
— Afg

Auser m
<drop us

4.15

A routind
server F§
source is

A routind

prary name.

-data wrapper descriptor can be modified by an <alter foreign-data wrapper stateme
| by a <drop foreign-data wrapper statement>.

User mappings

hpping is an SQL-environment element, pairing an authorizationlidentifier U or the sj

e accessed during an SQL-session when the current authorization identifier is U. The
ed by generic options defined by the foreign-data wrapper.

r consists of the following.

huthorization identifier.

reign server name, identifying a foreign server descriptor.
bneric options descriptor.

hpping descriptor can be medified by an <alter user mapping statement> and destroy
b mapping statement>.

Routine mappings

mapping is an SQL-environment element, pairing an SQL-invoked routine SIR with a
It defineshow to map SIR to an equivalent concept known to FS when a foreign table

mdpping is defined by invoking a <routine mapping definition>. Invocation of a <roy

nt> and

ecial

PUBLIC, denoting all <authorization identifier>s in the SQL-environment, with a foreijgn server
FS. It defines how to map U to an equivalent concept known to FS when-a foreign table whose §

ource is
mapping

hpping is defined by invoking a <user mapping definition>. Invocation of a <user mapping
definition> results in the creation of a user mapping descriptor in the SQL-environment. A user

mapping

ed by a

foreign
FT whose

FS is to bejaccessed and the foreign server request that includes FT also includes a reflerence to
SIR. The mappingis specified by generic options defined by the foreign-data wrapper.

tine

mapping

L0 1 . 1 . c . . 1 . . 1 .
UCTIHIUOII = TECSUILS HTI UIC CITAtlIOI O 4 TOULHIC ITIdPPIITg UESCTIpPLoT 11 UIT SQL'U[IVII Ul

routine mapping descriptor consists of the following

—  The name of the routine mapping.

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

—  Aforeign server name, identifying a foreign server descriptor.

— A generic options descriptor.

ment. A

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

12
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4.16 Generic options

Several of the objects used in connection with external data support the specification of generic options.
These objects are foreign-data wrappers, foreign servers, foreign tables, columns of foreign tables, user
mappings, and routine mappings. A generic option is an option name paired with an optional option
value. Both the option name and the permissible ranges of option values of a generic option are defined
by the foreign-data wrappers. A set of generic options is described by a generic options descriptor. A
generic options descriptor is included in the descriptor of the object to which it pertains. The generic
options are stored in the SQL-server for the foreign-data wrapper to retrieve when the foreign-data
wrapper needs this information.

Generic olptions may be specified in either <foreign-data wrapper definition>, <foreign server/dgfinition>,
<foreign fable definition>, <user mapping definition>, <routine mapping definition>, <alter. forgign-data
wrapper statement>, <alter foreign server statement>, <alter foreign table statement>, <alter iser

mapping|statement>, or <alter routine mapping statement>.

Generic dptions are specific to the object for which they are defined. For example, the generic ¢ptions
for a forefign table are most likely different from the generic options for a foreign server, in both option
names and option values. Furthermore, generic options are highly dependenton the foreign-datqd 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 anothgr 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 notmecessarily mean that the semantics
and thergfore the permissible ranges of option values are the‘same.

Since an $QL-server cannot anticipate the different kinds of foreign-data wrappers with which jt is likely
to deal, np generic option can ever be determined by the.SQL-server or by this document. Only s foreign-
data wrapper can specify generic options for that foreign-data wrapper, or for a foreign server;a foreign
table, a cplumn of a foreign table, a user mapping;0ra routine mapping for which it is used.

A generidoptions descriptor is either an emptylist or a list consisting of one or more option naines, each
option ngdme being paired with at most one-option value.

4.17 [Capabilities and options information

The SQL-server needs informationfrom the foreign-data wrapper about the capabilities of the|foreign-
data wrapper itself, about the foreign server accessed through the foreign-data wrapper, and abopt certain
schema glements (foreign tables and their columns, user mappings) managed by the foreign sgrver. The
SQL-servgr also needs information about options supported by the foreign-data wrapper, the foreign
server, anjd certain schema elements. The SQL-server invokes the Get Opt s() routine to requesf the cap-
abilities dnd otherinformation from a foreign-data wrapper.

The specific capabilities and other information of a foreign-data wrapper, a foreign server, or any schema
element anaged by a forelgn server that are reported to the SQL server 1n response to an inviocation

S 3 specifi S : d.In genéral, each
capability or other plece of 1nformat10n that is reported corresponds to a generlc optlon assoaated with
the object being queried by the invocation.

The capabilities and other information is returned in a buffer whose contents may comprise an XML
document or that may be returned in a format defined by the foreign-data wrapper. If the contents
comprise an XML document, then it shall be a valid XML document, the format of which is specified by a
DTD (XML Document Type Declaration) that is either internal to the XML document or external (requiring
that it be available to the SQL-server in an implementation-defined (IW014) manner).

NOTE 6 — This edition of this document specifies the use of a DTD. It is possible that future editions will specify the use of
an XML Schema, either as an alternative to a DTD or instead of a DTD.
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4.18 Datalinks

4.18.1 Introduction to datalinks

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 is concep-
tually represented by the following.

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

— SQL-Mediated Read Access Indication: A Boolean value, where True, in datalink DL indicates that
the[referenced file, being Inked to the SYL-environment, 1s accessible to be read only by ise of the
spegially provided operations (see below) on DL.

—  SQI}-Mediated Write Access Indication: A Boolean value, where True, in datalink DL/indidates that
thefreferenced file, being linked to the SQL-environment, is accessible to be modified only by use
of the specially provided operations (see below) on DL.

—  Write Token: An implementation-dependent (UV032) value that represents an access token that
is uped to read or modify the File Reference. This value can be the null'walue.

—  Corstruction Indication: A character string indicating how the datalink was constructed.|Possible
valjies are: NEWCOPY, PREVIOUSCOPY, and the null value.

The File Reference of a datalink is accessible by invoking operators defined in this document. The char-
acter set pf the File Reference, referred to as the datalink charaster set is implementation-defined (1V127).

The purpose of datalinks is to provide a mechanism to synchronize the integrity control, recoviery, and
access control of the files and the SQL-data associatedwith them. This document standardizes|the way
that an SQL-server is made aware of datalink valuesand how applications retrieve information about
the files iflentified by datalink values. The mechanisms that enable integrity control, recovery, ahd access
control fgr the files represented by the datalinkvalues are implementation-dependent (UWO0O0[7). These
mechanigms are collectively called the datalinker.

A file is lipked to the SQL-environment whenever execution of an SQL-data change statement dauses a
value DL] that references that file to @appear in some datalink column whose descriptor includgs the link
control FILE LINK CONTROL. If the read permission option included in the column descriptor i§ DB, then
access tol|the referenced file is said to be SQL-mediated. This is indicated by setting the SQL-M¢diated
Read Accpss Indication of DEZ-to True, and DL1 is said to be an SQL-mediated datalink. If the reafl permis-
sion optipn included in the.column descriptor is not DB, then the SQL-Mediated Read Access Ifpdication
of DL1 is set to Ealse. If.the write permission option included in the column descriptor is ADMIN, then
thisis indicated by setting the SQL-Mediated Write Access Indication of DL1 to True. If the write p¢rmission
option ingluded inthe column descriptor is not ADMIN, then the SQL-Mediated Write Access Ihdication
of DL1 is et toFalse.

Execution ofan SQL-data change statement that causes a value DL2 to appear in a datalink columjn defined
with the Tﬁmmmﬂmmﬁmmﬁﬂ:mem

A linked file cannot be renamed or deleted by any agency outside of the SQL-environment. A datalink
value always references just one file. A file is unlinked from the SQL-environment whenever execution
of an SQL-data change statement causes a datalink that references that file to be removed from some
datalink column whose descriptor includes the link control FILE LINK CONTROL. The actions that occur
when a datalink is removed from a column depend on the link control options that are specified in the
column descriptor of that column. The file might be deleted, or the datalinker might return control of the
file to the external data manager.

With the function provided by datalinks and the datalinker, it is possible to specify that access to the files
should be mediated by the SQL-server rather than by the external data manager. When access to the files
is mediated by an SQL-server, any request to access a file shall operate on an SQL-mediated datalink to
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obtain a character string with which to reference the file, using one of the operators provided for that
purpose. This character string is constructed by combining the File Reference of a datalink value with
an encrypted value called an access token. An access token is either a read token or a write token,
depending on the function that is used to construct the character string. The generation of the access
token and the method of combining it with the File Reference is implementation-dependent (UA072).
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 access token, a file referenced
by an SQL-mediated datalink is unsuccessful. The time at which a valid access token ceases to be valid is
implementation-defined (IV013).

The cont¢nt of an SQL-mediated file cannot be modified, unless the SQL-Mediated Write Access-Inhdication
of the datalink value DL referencing this file is True. After an application has modified the-file, |t uses a

<datalin} value constructor> that specifies either DLNEWCOPY or DLPREVIOUSCOPY tg ¢constrjct a new
datalink yalue. This new datalink value is then used to update the site that contains DL

NOTE [ — Updating the site that contains a datalink in the manner described here is called ‘i{pdate-in-place”.
Datalinkq are not comparable. A datalink is assignable only to sites of type DATALINK.

A datalink data type is described by a datalink data type descriptor. A datalinkdata type descriptor consists
of the name DATALINK and the set of link control options.

—  Thdglink control (NO LINK CONTROL or FILE LINK CONTROL).
—  Thqg integrity control option (ALL, SELECTIVE, or NONE)
—  Thdread permission option (FS or DB).

—  Thd write permission option (FS, ADMIN, or BLOCKED). If the write permission option i ADMIN,
then additionally the access token indicationc{either NOT REQUIRING TOKEN FOR UPDA[TE or
REQUIRING TOKEN FOR UPDATE).

—  Thdrecovery option (NO or YES).
—  Thdunlink option (RESTORE, DELETE, or NONE).

The meanings of the various link eontrol options are given here.

— NOJLINK CONTROL: Although every File Reference shall conform to the Format and Syntax Rules
of Subclause 20.1, “URLformat”, it is permitted for there to be no file referenced by that Hile Refer-
ence. This option implies that the integrity control option is NONE, the read permission ¢ption is
FS, the write permission option is FS, the recovery option is NO and the unlink option is l\;rONE, and
no ¢xplicit syntax to specify these options is permitted.

—  FILE LINK:EONTROL: Every File Reference shall reference an existing file. Further file control
depends-en the link control options.

— INTEGRITY ALL Files referenced by File Relerences cannot be deleted or renamed, except possibly
through the use of operations on the column in question, invoked as part of some SQL-session.

— INTEGRITY SELECTIVE: Files referenced by File References can be deleted or renamed using
operators provided by the file manager, unless a datalinker is installed in connection with the file
manager.

— INTEGRITY NONE: Files referenced by File References can only be deleted or renamed using oper-
ators provided by the file manager. This option is not available if FILE LINK CONTROL is specified.

— READ PERMISSION FS: Permission to read files referenced by datalinks is determined by the file
manager.
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—  READ PERMISSION DB: Datalinks of this type are SQL-Mediated. That is to say, permission to read
files referenced by such datalinks is determined by the SQL-implementation.

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

—  WRITE PERMISSION ADMIN REQUIRING TOKEN FOR UPDATE: Permission to write files referenced
by datalinks is determined by the SQL-implementation and the datalinker. This option is only
available if READ PERMISSION DB is also specified. If a site that was declared with this write per-
mission is updated, then the access token used to open and modify the file is required to be contained
in the file reference specified in the invocation of the functions DLNEWCOPY or DLPREVIOUSCOPY

tha
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attg
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— ON

ownership and permissions ocedsioned by that unlinking.

Table 1,
are allow

yield the value with which the site 1s updated.

ission is updated, then an access token is not required to be contained inthe file re
cified in the invocation of the functions DLNEWCOPY or DLPREVIOUSEOPY that yield
n which the site is updated.

[TE PERMISSION BLOCKED: Write access to files referenced by datalinks is not available
however, arise indirectly through the use of some implementation-defined mechanij

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

NOTE 8 — “point in time recovery” is an implementation-defined mechanism that provides for recovery
coordinated between the SQL-server and the files of external file manager referenced by datalinks.

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

[UNLINK RESTORE: When a file referenced'by a datalink is unlinked, the external file
mpts to reinstate the ownership and permissions that existed when that file was link

UNLINK DELETE: A file referenced by a datalink is deleted when it is unlinked.
UNLINK NONE: When a file referenced by a datalink is unlinked, there is no change iy

Valid datalink file control-options”, specifies what combinations of datalink file contr
ed.

Table 1 — Valid datalink file control options

ITE PERMISSION ADMIN NOT REQUIRING TOKEN FOR UPDATE: Permission towrite files ref-
nced by datalinks is determined by the SQL-implementation and the datalinker.'This ¢ption is
 available if READ PERMISSION DB is also specified. If a site that was declared with this write

rence
the value

.Updates
m.

that is

manager
ed.

the

1 options

Integrjity Read Write Recovery Unlink
permission | permission
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
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Integrity Read Write Recovery Unlink
permission | permission

ALL DB ADMIN NO RESTORE

ALL DB ADMIN NO DELETE

ALL DB ADMIN YES RESTORE

ALL DB ADMIN YES DELETE

SELECTIVE | FS FS NO NONE

NOTE P — In Table 1, “Valid datalink file control options”, the write permission option ADMIN is an.abbreviatipn for both
ADMI]Il REQUIRING TOKEN FOR UPDATE and ADMIN NOT REQUIRING TOKEN FOR UPDATE.

The defaiilt value of a site whose declared type is DATALINK is the null value. Patalinks are sulpject to
certain r¢strictions. As a consequence of these restrictions, neither datalinks nor expressions ywhose
declared ftype is DATALINK-ordered can appear in the following (among gther places).

—  <comparison predicate>.

—  <gepneral set function>.

—  <grpup by clause>.

—  <order by clause>.

—  <urlique constraint definition>.

—  <referential constraint definition>.

—  <select list> of a <query specification>that has a <set quantifier> of DISTINCT.
—  <selectlist> of an operand of UNION, INTERSECT, and EXCEPT.

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

The impl¢mentation-defined (IL018) maximum datalink length determines the amount of spacefin octets,
that is allocated for the follewing objects.

— A hpstvariable of data type DATALINK.
— An argumentief-declared type DATALINK to an invocation of an external routine.

—  Thqvaluereturned 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 every such value can be assigned to a host variable, substituted for a parameter to an external
routine, or returned by an invocation of an external function.

4.18.2 Operations involving datalinks

4.18.2.1 Operators that operate on datalinks

<url complete expression> returns the File Reference of a given datalink, possibly combined with a read
token.

<url complete for write expression> returns the File Reference of a given datalink, possibly combined
with a write token.
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<url complete only expression> returns the File Reference, excluding any access token, of a given datalink.
<url path expression> returns the path, including any read token, of the File Reference of a given datalink.

<url path for write expression> returns the path, including any write 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 [L0 — “host”, “scheme”, and “path” are defined in Subclause 6.6, “<datalink value function>".
4.18.2.27 Other operators involving datalinks

A <datalipk value constructor> specifies either DLVALUE, DLNEWCOPY, or DLPREVIOUSCOPY. DLVALUE
returns ajdatalink value, given only a File Reference, returns the corresponding'datalink. DLNEWCOPY
and DLPREVIOUSCOPY return a datalink value, given a File Reference and.an.indication of wh¢ther the
File Reference includes a write token.

The datalink value returned by DLNEWCOPY indicates to the SQL-sérver that the content of thg file, ref-
erenced By that datalink, is different (i.e., the content has changeds.but not the URL) from what was pre-
viously re¢ferenced by the datalink.

The datalink value returned by DLPREVIOUSCOPY indicates to the SQL-server that the content jof the file
might haye changed, but the application is not interested\in maintaining the changed file. The priginal
file is restored in an implementation-dependent (UW@08) fashion.

4.19 Foreign-data wrapper interface

4.19.1 | Introduction to foreign-data'wrapper interface

A foreigntdata wrapper interface consists of the signatures of the routines that make up a given foreign-
data wrapper. These routines serve the following purposes.

—  Allqcate and deallocate resources.
—  Corntrol connections to)foreign servers.

—  Receive data fromthe SQL-server about the foreign server request to be executed at the foreign
seryer.

—  Send datasfrem the foreign server to the SQL-server about the foreign server request that the foreign
seryeris.willing to execute.

—  Inittateand termimate the execution of foreigm Server requests by the foreigm Server:
4.19.2 Handles

A handle 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-data
wrapper interface routines enable the invoker to give or obtain the information they reference. The
handle of a particular resource is allocated by the keeper of the state information — either the foreign-
data wrapper or the SQL-server — to enable the SQL-server or the foreign-data wrapper, respectively,
to access that state information. Although the declared type for a handle is INTEGER, its value has no
meaning in any other context and should not be used as a numeric operand or modified in any way.
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The following are the handles specified in the foreign-data wrapper interface, presented in approximately
the order in which they are materialized in Table 2, “Sequence of actions during the execution of foreign
server requests”. The operations that cause their creation and destruction are given in Table 2, “Sequence
of actions during the execution of foreign server requests”.

WrapperEnv handle: This handle is allocated by a foreign-data wrapper to reference information
during the interaction with the SQL-server. It identifies an allocated FDW-environment and is
allocated via a call from the SQL-server to the Al | ocW apper Env() routine. This handle shall be
allocated before any foreign server requests are made to a foreign-data wrapper. It remains valid
until the SQL-server invokes Fr eeW apper Env( WH) , where WH is the handle in question.

dath wrapper uses this handle to obtain information about a foreign server to which(t n¢eds to
connect. Routines associated with a server handle allow information to be obtained-aboyt such
things as the server name, server type, server version, etc. This handle is allocated impligitly and
prepented by the SQL-server to a foreign-data wrapper by invoking Connect,Set'ver ().

Seler handle: This handle is allocated by the SQL-server to reference a foreign server, A foreign-

FS(onnection handle: This handle is allocated by a foreign-data wrapperte’reference information
about a foreign server session. It is allocated via a call to the Connect Ser yer () routine. THis handle
shall be allocated before any foreign server requests to be executed during that foreign server session
are|presented to a foreign-data wrapper.

Queéry Context handle: This handle is allocated by the foreign-data wrapper to reference information
that spans multiple foreign server requests. The SQL-servetuses it to indicate to the foredign-data
wrgpper that identical value expression handles in the-sdme query context (denoted by the same
Qudry Context handle) but in different foreign server requests (represented by different Request
handles) represent identical value expressions. It is\foreign-data wrapper implementatidn-
deplendent (UA012) whether the foreign-data wrapper uses this information to re-use the greviously
evaluated value expression or whether the foréign-data wrapper re-evaluates the value expression.
Thd handle remains valid until the SQL-server invokes Fr eeQuer yCont ext ().

Request handle: This handle is allocated by the SQL-server to reference a foreign servei| request
that is to be executed by a foreign server. A request handle may reference a simple foreigh server
reqpiest, such as SELECT * FROW.T, or it may reference a complex foreign server request thaf includes
preflicates, joins, ordering, ete, A request handle is used by the foreign-data wrapper to retrieve
(for] example) the names of foreign tables referenced in the from clause, the names of column refer-
encps in the select list, etc., .using foreign-data wrapper interface SQL-server routines. Thiis handle
is allocated implicitly.

Tahle Reference handle: This handle is allocated by the SQL-server to reference a <table r¢ference>
conftained in thé:<from clause> of a <query specification>. This handle is allocated impligitly.

Valpe Expression handle: This handle is allocated by the SQL-server to reference a <value
explressioh> contained in a foreign server request. This handle is allocated implicitly.

Re[[ly handle: This handle is allocated by a foreign-data wrapper to reference the subset pf foreign
server requests it is capable of executing. This handle is allocated via a call during a foreign server

session to the | 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 foreign server
request referenced by the corresponding reply handle and the information associated with the data
resulting from the processing of the foreign server request. This handle is allocated via a call to the
I ni t Request () routine, which sets the associated PASSTHROUGH flag to False. In pass-through
mode, this handle is used to reference the information that the foreign-data wrapper needs to
process the foreign server request that is sent to the foreign server. This handle is allocated via a
call to the Tr ansni t Request () routine, which sets the associated PASSTHROUGH flag to True.
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4.19.3 | Foreign server sessions

NOTE 11 — “decomposition mode” and “pass-through mode” are defined in Subclause 4.19.4.6, “Decomposition and
pass-through modes”.

Wrapper handle: This handle is allocated implicitly by the SQL-server to reference the information
about a foreign-data wrapper.

User handle: This handle is allocated implicitly by the SQL-server to reference information about
the user on whose behalf a connection to a foreign server is being made.

Descriptor handle: This handle is allocated by either the SQL-server or a foreign-data wrapper to
reference a foreign-data wrapper descriptor area.

Roytine Mapping handle: This handle is implicitly allocated by the SQL-server to refergnce an
allocated routine mapping description.

A foreign[server session is the sequence of operations performed by a foreign-data wrapper on a particular

FSConne¢tion handle during the existence of that handle.

A foreign|server session on FSConnection handle FSCH begins with the invecation of Connect Jer ver ()

that brings FSCH into existence and ends with the invocation of Fr eeFSConnect i on( FSCH) .
4.19.4 | Foreign-data wrapper interface routines

4.19.4.

The termis

Introduction to foreign-data wrapper intérface routines

foreign-data wrapper interface SQL-server routine and foreign-data wrapper interface wrapper

routine afe used to distinguish routines provided by the'SQL-server from routines provided by a foreign-
data wrapper, respectively. A foreign-data wrapper intérface routine that is both an SQL-server routine

and a wrapper routine is referred to as a foreign-data wrapper interface general routine.

The foreign-data wrapper interface routines of a given SQL-implementation are either all functions or

all proced

ures, the choice being implementation-defined (IA099). They are functions if their retfirn codes

are valuep returned by their invocations ahd they are procedures if their return codes are instead assigned
to an output parameter named Returh€ode. 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.

4.19.4.2

20

Handle routines
GetServerName: This routine returns the name of a foreign server given a server handlg.
GetServerType: This routine returns the type of a foreign server given a server handle.

GetServerVersion: This routine returns the version of a foreign server given a server handle.

Get\ mSe erOnp - Thi 0

pts S I'Q a foreign
server given a server handle.

GetServerOpt: This routine returns the generic option name and its value given a server handle
and the position of the option in the options list.

GetServerOptByName: This routine returns the generic option value given a server handle and
the name of the option.

GetNumTableRefElems: This routine returns the number of <table reference>s in the <from
clause> of a query given a request handle.
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—  GetTableRefElem: This routine returns the table reference handle of a <table reference> in the
<from clause> of a query given a request handle and the position of the <table reference> in the
<from clause>.

—  GetTableRefElemType: This routine returns the “type” of a <table reference> given the table ref-
erence handle. The only possible return value is TABLE_NAME.

—  GetTableRefTableName: This routine returns the table name given a table reference handle.

— GetNumSelectElems: This routine returns the number of <value expression>s in the <select list>
of a <query specification> given a request handle.

— GetSelectElem: This routine returns the value expression handle of a <value expressionp in the
<select list> of a <query specification> given a request handle and the position of the svqlue
explression> in the <select list>.

—  GetSelectElemType: This routine returns the kind of a <value expression> givén the valpe
explression handle. Possible return values are COLUMN_NAME, OPERATOR; PARAMETER, and
STANT.

alExprColName: This routine returns the name of the column, given a value expressiqn handle.

umReplyTableRefs: This routine returns the number of table references from the ¢riginal
ign server request that the foreign-data wrapper is capable©f accessing, given a reply handle.

eplyTableRef: This routine returns the number ofthe table reference in the origingl request
the foreign-data wrapper is capable of accessing,given a reply handle and a number that ranges
1 (one) to the value returned by the Get NunReplty Tabl eRef s() routine.

umReplySelectElems: This routine returns the number of select list elements from the original
ign server request that the foreign-datawrapper is capable of accessing, given a reply handle.

eplySelectElem: This routine retusns the number of the select list element in the otiginal
fordign server request that the foreign-data wrapper is capable of accessing, given a reply handle
and a number that ranges from 1 (gne) to the value returned by the Get NunRepl ySel ect El ens()

—  GetiNumReplyBoolVE: This routine returns the number of <boolean value expression>s|simply
confained in the <wherelause> of the original foreign server request that the foreign-datd wrapper
is capable of handling,'given a reply handle.

—  GetReplyBoolVE: This routine returns the number of a <boolean value expression> element from
the|<where clause> in the original foreign server request that the foreign-data wrapper is capable
of Handling,given a reply handle and a number that ranges from 1 (one) to the value retyrned by
the|Get NunRepl yBool VE() routine.

—  GetReplyDistinct: This routine returns information identifying whether the foreign-datq wrapper

is capable-ofnrovid d . ausinthao ra ! anl ~dle

—  GetReplyCardinality: This routine returns an estimate of the cardinality of the result set associated
with the reply, given a reply handle.

—  GetReplyFirstCost: This routine returns a value that represents the estimated cost to retrieve the
first row of the result set associated with the reply, given a reply handle. Larger values represent
greater costs.

—  GetReplyExecCost: This routine returns a value that represents the estimated cost to retrieve the
result set associated with the reply, given a reply handle. Larger values represent greater costs.

—  GetReplyReExecCost: This routine returns a value that represents the estimated cost to re-execute
the reply, given a reply handle. Larger values represent greater costs.
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22

GetNumReplyOrderBy: This routine returns the number of columns that are used to order the
result that the foreign-data wrapper is capable of handling, given a reply handle.

GetReplyOrderElem: This routine returns the number of a <value expression> from the <select
list> used to order the result in the original foreign server request that the foreign-data wrapper
is capable of handling, given a reply handle and a number that ranges from 1 (one) to the value
returned by the Get NunRepl yOr der By() routine.

GetNextReply: This routine returns a new reply handle and execution handle for the original foreign
server request, given a reply handle.

Fgontained

e clause>
of af<query specification>, given a request handle and a number that ranges from 1 (one) to the
valye returned by the Get NunBool VE() routine.

GetDistinct: This routine returns information whether the query specifies DISTINCT or ALL, given

GetfNumOrderByElems: This routine returns the number of columns that are used to order the

GetOrderByElem: This routine returns a handle for a <valle expression> used to order the result

GetlValueExpKind: This routine returns the kind.of'a <value expression>, given a value expression
harldle. Possible return values are COLUMN_NAME, OPERATOR, PARAMETER, CONSTANT.

GetlNumChildren: This routine returns the number of <value expression>s immediately ¢ontained
in the containing <value expression>, given a value expression handle.

GetlVEChild: This routine returns.athandle for a <value expression> immediately containjed in the
conftaining <value expression>, given a value expression handle and a number that ranggs from 1
(ong) to the value returned by the Get NuntChi | dr en() routine.

GetlValueExpName: This routine returns the name associated with a <value expression3, given a
valye expression handle:

GetiValueExpTable:This routine returns a table reference handle with which the table afsociated
with the <valuetexpression> is associated.

GetlValueExpDesc: This routine returns a handle for a value expression descriptor descifibing a
<value expression>.

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

GetTableColOpt: This routine returns the generic option name and its value, given a table reference
handle, column name and the position of the option in the options list.

GetTableColOptByName: This routine returns the generic option value, given a table reference
handle, a column name and the name of the option.

GetTableOpt: This routine returns the generic option name and its value, given a table reference
handle and the position of the option in the options list.

GetTableOptByName: This routine returns the generic option value, given a table reference handle
and the name of the option.
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—  GetTableServerName: This routine returns the name of the foreign server associated with a foreign
table, given a table reference handle.

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

—  GetNumTableOpts: This routine returns the number of generic options associated with a foreign
table, given a table reference handle.

—  GetNumUserOpts: This routine returns the number of generic options associated with a user
mapping, given a user handle.

—  GetNumWrapperOpts: This routine returns the number of generic options associated withfa foreign-
datp wrapper, given a wrapper handle.

—  GetflUserOpt: This routine returns the generic option name and its value, given @user handle and

—  GetflUserOptByName: This routine returns the generic option value, given'a user handle fand the

—  GetWrapperLibraryName: This routine returns the name of the library associated with p foreign-

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

—  GefjWrapperOpt: This routine returns the generic option name and its value, given a wripper

—  GetfWrapperOptByName: This routine returns the generic option value, given a wrapper handle

—  SetPescriptor: This routine, given a descriptor handle, the identification of a descriptor qrea field,
and a new value to be assignedto that field, sets the value of the specified field of a descriptor area.

—  GetSPDHandle: This routine returns the SPDHandle given an ExecutionHandle.

— GetSRDHandle: Thisroutine returns the SRDHandle given an ExecutionHandle.

—  GefiTRDHandle:-This routine returns the TRDHandle given a TableReferenceHandle.
—  GetWPDHandle: This routine returns the WPDHandle given an ExecutionHandle.

— GetfWRDHandle: This routine returns the WRDHandle given an ExecutionHandle.

8
with the request handle.

—  GetRoutineMapping: This routine returns the routine mapping handle for an allocated routine
mapping description, given a value expression handle.

—  GetRoutMapOptName: This routine returns the generic option value, given the routine mapping
handle and the name of the option.

—  GetRoutMapOpt: This routine returns the generic option name and its value, given a routine
mapping handle and the position of the option in the option list.

—  GetNumRoutMapOpts: This routine returns the number of generic options associated with a
routine mapping, given a routine mapping handle.
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4.19.4.3 Initialization routines

AdvancelnitRequest: This routine is used by the SQL-server to cause a foreign server request to
be prepared. The routine has three input parameters: a previously allocated FSConnection handle,
a previously allocated QueryContext handle, and a request handle that describes the foreign server
request. The routine has two output parameters: a reply handle that describes how much of the
foreign server 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 foreign server request and the
data rows that will be returned. This routine uses the I ni t Request () routine multiple times to
generate multlple reply handle /execution handle pairs. Additional reply handle/execution handle

AllocDescriptor: This routine is used by the foreign-data wrapper to request that the SQL-server
allocate a foreign-data wrapper descriptor area for use in exchanging information about values
reqpiired to execute a foreign server request or values expected to be returned from an execution
of gl foreign server request.

AllocQueryContext: This routine is used by the SQL-server to retrieve a Query Context handle that
the|SQL-server will use to indicate to the foreign-data wrapper that identical Value Exprg¢ssion
harldles in different foreign server requests refer to identical value'expressions.

AllgcWrapperEnv: This routine is used by the SQL-server to allow the foreign-data wrapper to

perform any initialization steps and allocate and initialize any necessary global data strufctures. It
has|a single input parameter, a WrapperHandle, that deseribes the information about the foreign-
dath 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 structures.

ConnectServer: This routine is used by the SQIi<server to request access to a foreign seryer, and
allows the foreign-data wrapper associated with that foreign server to establish a connegtion (if
necgssary) and set up any required state information. ConnectServer has three input parpmeters:
a previously allocated WrapperEnv handle; a server handle that describes the foreign serfver for
which the SQL-server is requesting a connection, and a UserHandle that describes the userymapping

GetlOpts: This routine is use€d,by the SQL-server to request that the foreign-data wrapper return

infqrmation about the capabilities and other aspects of the foreign-data wrapper, the foreign server,

sonpe foreign table at the'foreign server, or some foreign column of some foreign table at the foreign
ber

-data

P33) cir-

a given
nnection
Vo output
parameters areply handle that describes how much of the foreign server 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 foreign server request and the data rows that will be returned.

4.19.4.4 Access routines

24

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 an invocation of either Advancel ni t Request () or Get Nex-
t Repl y() ). The routine has one input parameter: a previously allocated ExecutionHandle.
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— Iterate: This routine is used by the SQL-server to iteratively retrieve data from a foreign-data
wrapper. The routine has one input parameter, a previously allocated ExecutionHandle. As a result
of this call, the foreign-data wrapper will associate the row with the ExecutionHandle. The SQL-
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 ExecutionHandle (and
described by a ReplyHandle previously returned by either the Advancel ni t Request () routine or
the Get Next Repl y() routine). This routine allows an SQL-server to re-execute the operations
associated with an ExecutlonHandle multlple tlmes for example, if the work to be done by the foreign-

routine

esources

. The SQL-

i II:Jd the
eviously

plemen-
preign-

— TransmitRequest: This routine is used by the SQL:sérver to transmit a foreign server refquest in
the[native language of the foreign server to the foreign server in pass-through mode. The foreign
seryer analyzes the transmitted foreign server@equest and returns information about that foreign
seryer request to the SQL-server. This information includes: Whether the foreign server request
reqpires one or more input values in order to be executed; and whether the foreign server request
retyrns one or more result values upon'execution. This information is associated with the d¢scriptors
attdched to the execution handle thabis the output parameter of this routine. This routinefhas three
inpfhit parameters: a previously allocated FSConnection handle, a string containing the foreign server
reqjest, and an integer indicating the string length.

4.19.4.§ Termination routines

—  FreeDescriptor: This-routine is used by the foreign-data wrapper to request that the SQL-server
dealllocate a foreign-data wrapper descriptor area and to free the memory and other resoulrces used
by that descriptor.

—  FreeExecutionHandle: This routine is used by the SQL-server to allow the foreign-data jvrapper
to free the resources associated with an ExecutionHandle after the SQL-server has deternjined that
itnp lohger needs the information encapsulated by the ExecutionHandle. This routine has pne 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 para-
meter: a previously allocated FSConnection handle.

—  FreeQueryContext: This routine is used by the SQL-server to allow the foreign-data wrapper to
free all resources it may have associated with a Query Context handle. This routine has one input
parameter, a previously allocated Query Context handle.

—  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
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longer needs the information encapsulated by the ReplyHandle. This routine has one input parameter,
a previously allocated ReplyHandle.

FreeWrapperEnv: This routine is used by the SQL-server to terminate communication with a foreign-

data wrapper. It allows the foreign-data wrapper to free any global resources it had allocated, such
as the WrapperEnv handle. The routine has one input parameter, a previously allocated WrapperEnv
handle.

4.19.4.6 Decomposition and pass-through modes

Depending on whether the pass-through flag in the current SQL-session context is set to True or False,

the SQL-4
indecom
quest ()

server is
Transm t

4.19.4.7

position mode, the SQL-server analyzes the SQL-client request and invokes the Advane

Sequence of actions during the execution of foreign server requests

Foutine to communicate foreign server request to the foreign-data wrapper. When thg
in pass-through mode, the SQL-server does not analyze the SQL-client request dnd inyokes the
Request () routine to communicate foreign server request to the foreign<ddta wrappgr.

erver 1s said to be either in pass-through mode or decomposition mode. When the SQL}server is

el ni t Re-
SQL-

For decoinposition mode, Table 2, “Sequence of actions during the executien of foreign server fequests”,

shows th
when a fq

For pass-
shows th
executior

e sequence of actions as described by the General Rules of Subelause 7.1, “<table refe
reign table is identified by the <table name> simply contained in the <table referenc

rence>",
x>_

through mode, Table 2, “Sequence of actions during the(éxecution of foreign server rdquests”,
e sequence of actions that is likely to occur when an-SQL-client requests the preparatjon and

| of statements using dynamic SQL.

Table 2 — Sequence of actions during the-execution of foreign server requests

Step

SQL-server

Flow

Foreign-data wrapper

Decomposition

Pass-through

Decomposition Pass-through

Receives a query
from SQL-client
that involves data
from a foreign table
in a <table refer-
ence>. Determines
relationship.of for-
eign table'>foreign
server->-foreign-
datawrapper.

Receivés from the
SQh:¢clent a state-
ment to be
executed in pass-
through mode that
involves one for-
eign server.
Determines relation-
ship of the foreign
server to the for-
eign-data wrapper.

Creates a WrapperHandle and associates
information about the foreign-data wrap-

per with that handle.

Invokes the AllocWrapperEnv (Wrapper-
Handle, WrapperEnvHandle) routine
to initialize the foreign data wrapper.

26
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Step SQL-server Flow | Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through

4 = Invokes the Get... (WrapperHandle, ...)
routines in the SQL-server to retrieve
information about the foreign-data wrap-
per that the SQL-server has stored in its
Information Schema.

NOTE[Trz=—Thismformation 15 provided 111 the <foreign-data Wrapper aelmitions.

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

routines as requested from the foreign-
data wrapper.

6 Allocates global data structures agsociated
with the wrapper and associate$ them
with the WrapperEnvHandle and per-
forms any\initialization required.

7 Frees the WrapperHandle.

NOTE|13 — If the current SQL-session context already includes a {foreign-data wrapper name : WrapperEnvHpndle} pair
that cpuld be used, then Step 2 through Step 7 are optional.

8 Creates a ServerHandle and associates

information about the foreign server with
that handle.

9 Creates a UserHandle and associates
information about the current usér with
that handle.

10 Invokes the ConnectSeryer (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-segver client’s query.

11 < Invokes the Get... (ServerHand]e,...)
routines in the SQL-Server to refrieve all
nformation about the foreign server that
the SQL-server has stored in its Informa-
tion Schema.

NOTE 14 — This information is provided in the <foreign server definition>.

12 Executes the Get... (ServerHandle, ...) >
routines as requested from the foreign
data wrapper.
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Step SQL-server Flow | Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through

13 = Invokes the Get... (UserHandle, ...)
routines in the SQL-Server to retrieve all
information about the user that the SQL-
server has stored in its Information
Schema.

NOTE[5S— Thisinformationis provided 1n the <user mapping dernition>.

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

routines as requested from the foreign
data wrapper.

15 Allocates global data structures agsociated
with the foreign Server and assdciates
them with @ESConnectionHan(lle,
establishes'a connection to the foreign
servefy-and performs any initialization
required.

16 Frees the ServerHandle.

17 Frees the UserHandle.

NOTE|16 — If the current SQL-session context already inclides a {foreign server name : FSConnectionHandle]} pair that
could pe used, then Step 8 through Step 17 are optional,

18 Invokes the Alloc- >

QueryContext()
routine in the for-
eign-data wrapper
to obtain a Query-
ContextHandle.

19 Allocates data
structures to utilize
the information
about the query
context and associ-
ates them with the
QueryCon-
textHandle.

20 Creates a

RequestHandle

and associates with
it the information

about the part of

query that could be
handled by the for-
eign-data wrapper.
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Step

SQL-server

Flow

Foreign-data wrapper

Decomposition

Pass-through

Decomposition

Pass-through

21

Creates as many
TableReference-
Handles as are
needed and associ-
ates with each of
them the informa-

tion abouta particu-
lar <table refer-
ence>.

22

Creates a
TableReference-
Descriptor (TRD)
for the result of the
<query specifica-
tion> described by
the
RequestHandle,
and sets all the
fields with details
about each of the
columns.

23

Creates a Wrapper-
Parameter-
Descriptor (WPD)
to describe the
<dynamic para-
meter specifica-
tion>s in the
<query specifica-
tion> described by
the
RequestHandle,
and sets all the
fields with\details
about.each of the
<dyndmic para-
meter specifica-

tion>s.
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Step SQL-server Flow | Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
24 Creates as many
ValueExpression-
Handles as are
needed and associ-
ates with each of
them the informa-
tion abouta particu-
lar <value expres-
sion> in the <select
list> and <where
clause>, respect-
ively.
25 Invokes the Invokes the Trans- | =
AdvancelnitRe- mitRequest
quest (FSConnec- | (FSConnection-
tionHandle, Handle, Request-
RequestHandle, String,
ReplyHandle, Exe- | StringLength, Exe-
cutionHandle, cutionHandle)
QueryCon- routine to allow the
textHandle) foreign-data wrap-
routine in the for- | per and the foreign
eign-data wrapper | server to analyze
to find out how the foreign server
much of the request | request.
the foreign server
can actually pro-
cess.
26 < Invokes the Get... Executes the
(RequestHandle, | TransmitRequest
..), GetTRDHandle | () routine
(TableReference-
Handle), Get-
Descriptor (TRD),
Get... (TableRefer-
enceHandle, ...),
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.
30 © ISO/IEC 2023 - All rights reserved
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Step

SQL-server

Flow

Foreign-data wrapper

Decomposition

Pass-through

Decomposition

Pass-through

NOTE 17 — The foreign-data wrapper could invoke the GetSQLString (RequestHandle, StringFormat, SQLString, Buf-
ferLength, StringLength) routine in the SQL-server to examine the foreign server request and to determine how much
of the foreign server request the foreign-data wrapper can handle, instead of the Get... (RequestHandle, ...), Get...
(TableReferenceHandle, ...), Get... (ValueExpressionHandle, ...), GetTRDHandle (TableReferenceHandle), and Get-
Descriptor (TRD) routines.

27

Executes the Get...

(RequestHandle,
..), GetTRDHandle
(TableReference-
Handle), Get-
Descriptor (TRD),
Get... (TableRefer-
enceHandle, ...),
and Get... (ValueEx-
pressionHandle,
..) routines as
requested by the
foreign-data wrap-
per.

NOTE

(Tabl
Descr

iptor (TRD) routines.

18 — If the foreign-data wrapper invoked the GetSQLString (RequestHandle, StringFormat, SQLString, Buffer-
Length, StringLength) routine, then this routine is executed instead of the Get... (RequestHandle, ...), Get...
ReferenceHandle, ...), Get...(ValueExpressionHandle;"...), GetTRDHandle(TableReferenceHandle)}and Get-

28

Creates a Reply-
Handle and associ-
ates with it the
information about
the part of query
that could actually
be handled by the
foreign-data wrap-
per.

29

Creates an ExecutionHandle anid associ-
ates with it the information abolit the

actual execution plan.

©ISO/IEC 2
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Step

SQL-server

Flow

Foreign-data wrapper

Decomposition

Pass-through

Decomposition

Pass-through

30

Invokes the Alloc-
Descriptor ()
routine to create
two descriptors
(SRD and SPD) and
associates both of

Invokes the Alloc-
Descriptor ()
routine to create

two descri
(WRD and

ptors
SRD) to

describe the

them with the Exe-
cutionHandle. Ini-
tializes the
descriptors with
default values
wherever applic-
able.

columns, of the res-

ult table af
ates\both
with'the Ex
Handle. Iy
both the
descriptor

d associ-
fthem
ecution-
itializes

s with

default values
wherever ppplic-

able. Sets {

he fields

in the WRD to cor-

respond td
ult columr

the res-
S associ-

ated with the Execu-
tionHand]e.

31

Executes the AllocDescriptor () routine
asrequested by the foreign-data wrappett

32

Alloc-

parametei specific-
ation>s. Associates
both of th¢m with
the Execution-
Handle. Initializes
both the
descriptors with
default values

wherever applic-
able. Sets the fields
in the WPD to cor-
respond to the
dynamic paramet-
ers associated with
the Execution-
Handle.

32
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Step SQL-server Flow | Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
33 Executes the Alloc- | =
Descriptor ()
routine as reques-
ted by the foreign-
data wrapper.
34 Repeats steps
Step 25 through
Step 33 to create
multiple Reply-
Handle / Execu-
tionHandle pairs
for the same for-
eign server request.
NOTE|19 — Step 34 is optional.
35 Invokes the >
Get...(Reply-
Handle, ...)
routines in the for-
eign-data wrapper
to incorporate the
work that a wrap-
per can do into the
execution plan for
the SQL-server cli-
ent’s query.
36 < Executes the
Get...(Reply-
Handle, ...)
routines as reques-
ted by the SQL-
server.
37 Invokesthe GetNex- >
tReply( ) routine to
rétrieve another
ReplyHandlefot
the same foreign
server request
38 < Executes the Get-
NextReply()
routine and returns
aReplyHandle and
ExecutionHandle.
39 Repeats Step 35
through Step 38.

© ISO/IEC 2023 - All rights reserved
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Step SQL-server Flow | Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
NOTE 20 — Step 37 through Step 38 are optional.
40 Invokes the >
FreeReplyHandle
(ReplyHandle)
routine in the for-
Cisll'ddtd VW1 apl.)61
to indicate that the
ReplyHandle is no
longer required.

41 Frees resources
associated with
ReplyHandle:

42 Repeats steps

Step 20 through
Step 41.
NOTE|21 — Step 42 is optional.

43 Invokes the GetS- | Invokes the Get- >
RDHandle (Execu- | WRDHandle (Exe-
tionHandle) cutionHandle) and
routine to get the GetSRDHandle
SRD. (Execution-

Handle) routines
to get theWRD and
the SR, respect-
ively:

44 < Executes the GetS- | Executes the Get-
RDHandle (Execu- | WRDHanglle (Exe-
tionHandle) cutionHandle) and
routine as reques- GetSRDH{ndle
ted by the SQL- (Executiop-
server. Handle) rputines

as requested by the
SQL-server.
45 Invokes the Get-

Descriptor (WRD)

routine multiple

times to get all the

information associ-

ated with WRD.

46 Invokes the SetDescriptor (SRD) routine
multiple times to populate appropriate
fields in SRD.

34 © ISO/IEC 2023 - All rights reserved
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Step

SQL-server

Flow

Foreign-data wrapper

Decomposition

Pass-through

Decomposition

Pass-through

NOTE 22 — In pass-through mode, SetDescriptor (SRD) will only be invoked if results are returned by the foreign-data

server.

47 Invokes the GetSP- | Invokes the GetWP- | =
DHandle (Execu- | DHandle (Execu-
tionHandle) tionHandle) and
routine togetthe GetSPDHandle
SPD. (Execution-

Handle) routines
to get the WPD and
SPD, respectively.

48 > Executes the GetSP: | Executes the Get-
DHandle (Execu- | WPDHandlle (Exe-
tionHandle) cutionHandle) and
routineas\reques- | GetSPDH3ndle
ted by the SQL- (Executiop-
seryer. Handle) rputines

as requested by the
SQL-server.
49 Invokes Get-

Descriptor (WPD)

multiple times to

obtain the informa-

tion associatedwith

WPD.

50 If there are any dynamic parameters >
present, invokes SetDescriptor (SPD)
multiple times to populate appropriate
fields in SPD.

51 Frees the
RequestHandle.

52 Frees each of the
TabléReference-

Handles.

53 Frees each of the

ValueExpression-
Handles.

54 Invokes the Open (Execution- >
Handle)routine in the foreign-data
wrapper to initiate the execution of the
foreign server request in the foreign-data
wrapper.

55 < Executes the Open (ExecutionHandle)

routine as requested by the SQL-server.

© ISO/IEC 2023 - All rights reserved
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Step SQL-server Flow | Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
56 Invokes the Iterate (ExecutionHandle) | =
routine in the foreign-data wrapper to
retrieve a row.

57 < Performs the work needed to retrieve the
next row from the foreign server and
associates it with the ExecutioniHandle.

58 Repeats Step 56 through Step 57 until all |

data is retrieved.
NOTE|23 — In pass-through mode, Step 56 through Step 58 are executed only if the foreign-data wrapper retufrns a set of
rows.

59 Optional: If the >

work performed by
the wrapper needs
to be repeated, the
SQL-server may
choose to invoke
ReOpen (Execu-
tionHandle)
routine in the for-
eign-data wrapper
to allow the wrap-
per to prepare to
re-execute the
query.

60 Optional: Executes
the ReOpen (Execu-
tionHandle)
routine as reques-
ted by the SQL-
server to performs
the steps necessary
to reuse the
resources allocated
in the Open () call
in orderto re-
execute. In the
worst case, it may
need to redo
everything done in
the Open () call. In
the average case, it
may only need to
reset counters,
cursors, etc.
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Step SQL-server Flow | Foreign-data wrapper

Decomposition Pass-through Decomposition Pass-through
61 Completes the work | Completes the work | =

necessary to necessary to

answer the SQL-cli- | answer the SQL-cli-

ent’s query. As a ent’s statement in

result, invokes pass-through mode.

Close (Execution- | Possibly invokes

Handle) routine in | the Close (Execu-

the foreign-data tionHandle)

wrapper. routine in the for-

eign-data wrapper.

62 Executes the Close (ExecutionHlandle)
routine as requested by the SQLtserver.

63 Invokes FreeExecutionHandle (Execu- | =

tionHandle) routine in the foreign-data
wrapper

64 Frees resources associated with|Execu-
tionHandle.

65 < Invokes the Free- | Invokes thle Free-
Descriptor () Descriptar ()
routine with the routine foyir times
SRDHandle as the | with the SRD-
input argument. Handle,

SPDHand]e, WRD-
Handle, and
WPDHandle,
respectively, as the
input arguments.

66 Executes the FreeDescriptor () routine

asrequested by.the foreign-data wrapper.
67 Invokes the FreeFSConnection (FSCon- | >
nectionHandle) routine in the foreign-
datd wrapper.
68 Freesresotreesassoctated-with FSCon-

nectionHandle.

NOTE 24 — Step 67 and Step 68 are optional, if the SQL-server wants

to reuse the FSConnectionHandle.

69 Invokes FreeWrapperEnv (WrapperEn- | >
vHandle) routine in the foreign-data
wrapper.
70 Frees resources associated with

WrapperEnvHandle.

NOTE 25 — Step 69 and Step 70 are optional, if the SQL-server wants to reuse the WrapperEnvHandle.

© ISO/IEC 2023 - All rights reserved
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4.19.5 Return codes

The execution 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 26 — Foreign-data wrapper functions and foreign-data wrapper procedures are defined in Subclause 23.1, “<foreign-
data wrapper interface routine>".

— Avalue of 0 (zero) indicates Success. The foreign-data wrapper interface routine executed success-
fully.

— Avilue of 1 (one) indicates Success with information. The foreign-data wrapper interfadge routine
exefuted successfully but a completion condition was raised: warning (01000).

—  Avalue of 100 indicates No data found. The foreign-data wrapper interfacé\routine exequted suc-
ces$fully but a completion condition was raised: no data (02000).

— Avalue of -1 (negative one) indicates Error. The foreign-data wrapperinterface routine(did not
exefute successfully. An exception condition other than FDW-specific condition — invalid|handle
(HW00B) was raised.

— Availue of -2 indicates Invalid handle. The foreign-data wrapper interface routine did ndt execute
sucfessfully because an exception condition was raised:FDW-specific condition — invalid handle
(HV00B).

If the for¢ign-data wrapper interface routine did not execute successfully, then the values of al} output
arguments are implementation-dependent (UV034) unless explicitly defined by this document.

In additign to providing the return code, for all foreign-data wrapper interface routines other than Get -
Di agnost|i cs(), the SQL-implementation records information about completion conditions and about

exception) conditions raised other than FDW-specific condition — invalid handle (HV0O0B) in the dipgnostics
area assqciated with the resource being utilized.

The resolirce being utilized by a routine is the resource identified by its input handle. In case of routines
that have multiple input handles/the resource being utilized is deemed to be the one identified by the
handle tHat comes first in the parameter list, with one exception: in the case of Al | ocW apper gnv()
routine, diagnostics are returned on the output parameter, WrapperEnvHandle, provided an allocated
FDW-environment is successfully created; otherwise, no diagnostics are returned.

4.19.6 | Foreign-data wrapper diagnostics areas

Each diagnostics:area consists of header fields that contain general information relating to thelroutine
that was pxeduted and zero or more status records containing information about individual copditions
that occurred during the execution of the foreign-data wrapper interface routine. A condition t}{;t causes
a status record to be generated is reterred to as a status condition.

At the beginning of the execution of any foreign-data wrapper interface routine other than Get Di a-
gnosti cs(), the diagnostics area for the resource being utilized is emptied. If the execution of such a
routine does not result in the exception condition being raised: FDW-specific condition — invalid handle
(HV00B), then:

— header information is generated in the diagnostics area;
— ifthe routine’s return code indicates Success, then no status records are generated;

— ifthe routine’s return code indicates Success with information or Error, then one or more status
records are generated;

38 © ISO/IEC 2023 - All rights reserved
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— iftheroutine’s return code indicates No data found, then no status record is generated correspond-
ing to SQLSTATE value '02000' but there may be status records generated corresponding to SQL-
STATE value '02nnn', where 'nnn' is an implementation-defined (IC001) subclass code.

Status records in the diagnostics area are placed in an order that is implementation-dependent (US025)
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 (02000),
which in turn have precedence over status records corresponding to the completion condition
watning (01000);

— apart from any status records corresponding to an implementation-defined no data (02000), any
stafus record corresponding to an implementation-defined condition that duplicates, in yhole or
in pgart, a condition defined in this document shall not be the first status record.

The Get O] agnost i cs() routine retrieves information from a diagnostics area. The)SQL-server ofr foreign-
data wrapper identifies which diagnostics area is to be accessed by providing the handle of the relevant
resource s an input argument. The Get Di agnost i ¢s() routine returns a réswt code but does npt modify
the identjfied diagnostics area.

A foreigntdata wrapper diagnostics area consists of the fields specified’in Table 3, “Fields used in foreign-
data wrapper diagnostics areas”.

Table 3 — Fields used in foreign-data.wrapper diagnostics areas

Field Data type

MORE INTEGER

NUMBIER INTEGER

RETUIL\NCODE SMALLINT
impletnentation-defined implementation-defined (1IV014)
(IV014) header field

CLASS| ORIGIN CHARACTER VARYING (L1)
MESSAGE_LENGTH INTEGER

MESSAGE_OCTET_LENGTH | INTEGER

MESSAGE_TEXT CHARACTER VARYING (L1)
NATIVE_CODE INTEGER

SQLSTATE CHARACTER (5)
SUBCLASS_ORIGIN CHARACTER VARYING (L1)
implementation-defined implementation-defined (IV014)

(IV014) status field

L1: an implementation-defined (IL019) integer not less than 254.
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All diagnostics area fields in other parts of the ISO/IEC 9075 series that are not included in this table are
not applicable to foreign-data wrapper interface routines.

4.19.7 Null pointers

If the 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.

I l £ o+l + + £ La. ifs 1 1 dloxz sl | £ Tl i t th t
n lrevorotner-ourputargamentsS-wniere-spechreany - anrowet oy tnstottment s Hraigales a

the|caller wishes to prohibit the return of this information.

In lfeu of input arguments where specifically allowed by this document. The semadntics of such a
sperification depend on the context.

If the caller provides a null pointer in any other circumstances, then an exception condition is faised:

FDW-spetific condition — invalid use of null pointer (HV009).

4.19.8 | Foreign-data wrapper descriptor areas

A foreigntdata wrapper descriptor area provides an interface for a description of values requirgd for the
execution of a foreign server request in either decomposition modéor in pass-through mode by p foreign-

data wrapper and for a description of values resulting from such'an execution.

Each fordign-data wrapper descriptor area comprises header’fields and zero or more foreign-data
wrapper jtem descriptor areas. The header and item descriptor area fields are specified in Table[4, “Fields
in foreign-data wrapper descriptor areas”. The headerfields include a COUNT field that indicates the

number ¢f item descriptor areas.

Some hogt languages are able to access host variables whose addresses are stored in an item descriptor
field named DATA_POINTER in a foreign-datawrapper descriptor area. Such languages are callefl pointer-
supporting languages and include Ada, C, Pascal, and PL/I. Languages that cannot access variables whose
addressep are stored in the DATA_POINTER field of a foreign-data wrapper descriptor are callgd non-

pointer-sypporting languages. Such-languages include COBOL, Fortran, and M.

The Get Descri pt or () routine enables information to be retrieved from any foreign-data wrapper
descriptdr area. The Set Deseri'pt or () routine enables information to be set in any foreign-datqd wrapper

descriptdr area.

The following foreign-data wrapper descriptor areas are either implicitly or explicitly allocated and

deallocated.

40

desfribe-d foreign table referenced in a foreign server request, and is associated with a
TablleReferenceHandle created by the SQL-server. The foreign-data wrapper can obtain the handle
of a TRD by invoking the Get TRDHandl e() routine. It can then retrieve the information in the asso-
ciated TRD descriptor by invoking the Get Descri pt or () routine.

Ta}e Reference Descriptor (TRD): This descriptor is allocated automatically by the SQL-server to

Wrapper Row Descriptor (WRD): This descriptor is allocated by the SQL-server if a foreign-data
wrapper requests its allocation. It is used to describe the result of a foreign server request to be
executed by that foreign-data wrapper in pass-through mode, and is associated with an Execution-
Handle. The foreign-data wrapper uses the Set Descri pt or () routine to set information in the WRD.
The SQL-server can obtain the handle to a WRD by invoking the Get WRDHandI e() routine. It can
then 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 ExecutionHandle. The
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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.

—  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 foreign server request by that foreign-data wrapper,; and is associated with an ExecutionHandle.
The foreign-data wrapper uses the Set Descri pt or () routine to set information in the WPD. The
SQL-server can obtain the handle to a WPD by invoking the Get WPDHandI e() routine. It can then

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

—  Server Parameter Descriptor (SPD): This descriptor is allocated by the SQL-server if a foreign-data

wrdpper requests its allocation. Ttis used by the SQL-server to specify the type and Iocatioh of input
values to be provided by the SQL-server. The SPD is also associated with an ExecutionHapdle. The
SQIl-server can obtain the handle to an SPD by invoking the Get SPDHand! e() routine! It dan then
set the information in that SPD by invoking the Set Descri pt or () routine.

—  Valtie expression descriptor: This descriptor is implicitly allocated by the SQIi-server for epch value
expression contained in a foreign server request. It is used to describe thie\most specific fype and
valye of each value expression in the foreign server request. The foreign-data wrapper cdn obtain
a hgndle to this descriptor by invoking the Get Val ueExpDesc() routide. It can retrieve information
in that descriptor by invoking the Get Descri pt or () routine.

Table 4 — Fields in foreign-data wrapper-descriptor areas

Field Data Type
COUNT SMALLINT
DYNAMIC_FUNCTION CHARACTER VARYING(L)
DYNAMIC_FUNCTION_CODE INTEGER
KEY_T[YPE SMALLINT
TOP_LEVEL_COUNT SMALLINT
implementation-defined (IV015) implementation-defined (IV015)
foreigm-data wrapper descriptor
header field
CARDINALITY INTEGER
CHARACTERSSET_CATALOG CHARACTER VARYING(L)
CHARACTER_SET _NAME CHARACTER VARYING(L)
CHARACTER_SET_SCHEMA CHARACTER VARYING(L)
COLLATION_CATALOG CHARACTER VARYING(L)
COLLATION_NAME CHARACTER VARYING(L)
COLLATION_SCHEMA CHARACTER VARYING(L)
CURRENT_TRANSFORM_GROUP CHARACTER VARYING(L1)
DATA ANY
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Field

Data Type

DATA_POINTER

host variable address

DATETIME_INTERVAL_CODE SMALLINT
DATETIME_INTERVAL_PRECISION SMALLINT

DEGREE INTEGER

INDICATOR INTEGER

KEY_MEMBER SMALLINT

LENGTH INTEGER

LEVEL INTEGER

NAME CHARACTER VARYING(L)
NULLABLE SMALLINT
OCTET_LENGTH INTEGER
PARAMETER_MODE SMALLINT
PARANMETER_ORDINAL_POSITION SMALLINT
PARAMETER_SPECIFIC_CATALOG CHARACTER VARYING(L)
PARANETER_SPECIFIC_NAME CHARACTER VARYING(L)
PARANMETER_SPECIFIC_SCHEMA €HARACTER VARYING(L)
PRECISION SMALLINT
RETUII{NED_CARDINALITY INTEGER
RETUIkNED_OCTET_LENGTH INTEGER

SCALE SMALLINT
SCOPH_CATALOG CHARACTER VARYING(L)
SCOPH_NAME CHARACTER VARYING(L)
SCOPE_SCHEMA CHARACTER VARYING(L)
SPECIFIC_TYPE_CATALOG CHARACTER VARYING(L)
SPECIFIC_TYPE_NAME CHARACTER VARYING(L)
SPECIFIC_TYPE_SCHEMA CHARACTER VARYING(L)
TYPE SMALLINT

UNNAMED SMALLINT
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Field Data Type

USER_DEFINED_TYPE_CATALOG CHARACTER VARYING(L)
USER_DEFINED_TYPE_NAME CHARACTER VARYING(L)
USER_DEFINED_TYPE_SCHEMA CHARACTER VARYING(L)

implementation-defined (IV015)
foreign-data wrapper descriptor item

implementation-defined (IV015)

field

FORM_(JROUP_FOR_TYPE.

L: an implementation-defined (IL028) integer not less than 128

L1: the implementation-defined (IL028) maximum length for the <general value specification> CURRENT_TRANS-
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5 Lexical elements

This Clause modifies Clause 5, “Lexical elements”, in ISO/IEC 9075-2.

5.1 <token> and <separator>
This Subdiause modiftes Subclause 52, ‘Ttokens amnd <Separator>, IT1SO0/TEC9075-2:
Functipn
Specify l¢xical units (tokens and separators) that participate in SQL language.
Format
<non-reserved word> ::=
'l Al alternatives from|SQOIEC 9075-2

| BLOJKED

| CONTRCL

| DB

| FILH| FS

| INTHGRI TY

| LIBRARY | LIMT | LINK

| MAPH NG

| OFF

| PASYTHROUGH | PERM SSI.ON

| RECQVERY | REQUI RING | RESTORE

| SELECTIVE | SERVER

| TOKEN

| UNLINK

| VERSI ON

| WRAPPER

| YES

<reserved word> ::=

Il Al alternatives from|SQO|EC 9075-2
| DATALINK | DLNEWCOPY | DLPREVI QUSCOPY | DLURLCOVPLETE | DLURLCOVPLETEONLY
| DLURLCOVPLETEWRI TE | DLURLPATH | DLURLPATHONLY | DLURLPATHWRI TE
| DLURLSCHEME | DLURLSERVER | DLVALUE
| 1 MPORT

44
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Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No

ISO/IEC 9075-9:2023(E)
5.1 <token> and <separator>

ndditional General Rules.

Conforimance Rules

No

hdditional Conformance Rules.
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5.2 Names and identifiers

5.2 Names and identifiers

This Subc

lause modifies Subclause 5.4, “Names and identifiers”, in ISO/IEC 9075-2.

Function

Specify names.

nen

red in the

e SQL-

eis

prepared

Format
<foreign| server nanme> ::=
[ <catjal og nane> <period> ] <unqualified foreign server nane>
<forei gnf data w apper name> ::=
[ <catjal og nane> <period> ] <unqualified foreign-data w apper nanme>
<unqual iffied foreign server name> ::=
<qualiffied identifier>
<unqual iffi ed foreign-data wapper name> ::=
<qualiffied identifier>
<option fhame> ::=
<i dent| fier body>
<routi ne| mappi ng nane> ::=
<identf fier>
Syntax| Rules
1) ‘Insert after the last SR:‘ If a <foreign.server name> does not contain a <catalog name>, t
Casp:
a) | Ifthe <foreign server name> is contained in a <preparable statement> that is prepa
current SQL-session.by-an <execute immediate statement> or a <prepare statemen]r orina
<direct SQL statement> that is invoked directly, then the default catalog name for t
session is implicit.
b) | Otherwise, the <catalog name> that is specified or implicit for the SQL-client modu
implicits
2) ’Insert after'the last SR: ‘ If a <foreign-data wrapper name> does not contain a <catalog name>, then
Casp:
a) Ifthe <foreign-data wrapper name> is contained in a <preparable statement> that is
in the current SQL-session by an <execute immediate statement> or a <prepare statement>
or in a <direct SQL statement> that is invoked directly, then the default catalog name for the
SQL-session is implicit.
b)  Otherwise, the <catalog name> that is specified or implicit for the SQL-client module is

implicit.

3) ‘Insert after the last SR:| In an <option name>, the number of <identifier part>s shall be less than

128.
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4) ‘ Insert after the last SR: ‘ The case-normal form of the <identifier body> of an <option name> is used
for purposes such as and including determination of option name equivalence, representation in
the Definition and Information Schemas, and representation in the diagnostics areas.

5) ’Insert after the last SR:‘ Two <option name>s are equivalent if the case-normal forms of their
<identifier body>s, considered as the repetition of a <character string literal> that specifies a
<character set specification> of SQL_IDENTIFIER and a collation /IDC that is sensitive to case, compare
equal according to the comparison rules in Subclause 8.2, “<comparison predicate>”, in ISO/IEC
9075-2.

Access[Rules

No additional Access Rules.

General Rules

1) \Insert after the last GR:‘ A <foreign server name> identifies a foreignServer.

2) ‘Insert after the last GR: ‘ A <foreign-data wrapper name> identifies a foreign-data wrappger.

3) ’Insert after the last GR:‘ A <routine mapping name> identifiés a@’routine mapping.

Conforimance Rules

No gdditional Conformance Rules.
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6 Scalar expressions
This Clause modifies Clause 6, “Scalar expressions”, in ISO/IEC 9075-2.

6.1 <datatype>

This Subdiause modiftes Subclause 6.1, ‘<data type>, Im1SO/TEC 90752

Function

Specify a|data type.

Format

<predefijned type> ::=
Il Al alternatives fromI|SQ |EC 9075-2
| <datfalink type>

<datalink type> ::=
DATALI|NK [ <datalink control definition>]

<datalink control definition> ::=
NO LI NK CONTROL
| FILH LI NK CONTROL <datalink file contrgl *option>

<datalink file control option> ::=
<integrity control option> <read perir ssion option> <write permnission option>
<rfecovery option> [ <unlink option> ]

<integrify control option> ::=
| NTHGRI TY ALL
| I NTHGRI TY SELECTI VE

<read pefrmi ssion option>\r: =
REAQ PERM SSI ON FS
| REAQ PERM SSI ON'DB

<write plern ssiontoption> ::=
VWRI TE PERM:SSI ON FS
| WRI TE PERM SSI ON ADM N <access token indication>
| WRI TESPERM SSI ON BLOCKED

<access token indication> ::=
REQUI RI NG TOKEN FOR UPDATE
| NOT REQUI RI NG TOKEN FOR UPDATE

<recovery option> ::=
RECOVERY NO
| RECOVERY YES

<unlink option> ::=

ON UNLI NK RESTORE
| ON UNLINK DELETE
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1) ‘Insert after the last SR:‘ DATALINK specifies the datalink type.

2) \ Insert after the last SR: ‘ If <data type> specifies DATALINK and <datalink control definition> is not

specified, then NO LINK CONTROL is implicit.

3) ’Insert after the last SR:‘ If FILE LINK CONTROL is specified, then:

a)

If INTEGRITY SELECTIVE is specified, then READ PERMISSION FS, WRITE PERMISSION FS,
and RECOVERY NO shall be specified.

b)

c)

d)

If READ PERMISSION DB is specified, then either WRITE PERMISSION BLOCKED off WRITE

PERMISSION ADMIN shall be specified.

If either WRITE PERMISSION BLOCKED or WRITE PERMISSION ADMIN is$-$pecified, then

INTEGRITY ALL and <unlink option> shall be specified.

If WRITE PERMISSION FS is specified, then READ PERMISSION FSand RECOVERY NO shall

be specified and <unlink option> shall not be specified.

If RECOVERY YES is specified, then either WRITE PERMISSION"BLOCKED or WRITE{PERMIS-

SION ADMIN shall be specified.
If UNLINK DELETE is specified, then READ PERMISSION DB shall be specified.

NOTE 27 — Valid combinations of <datalink file control option>¥esulting from this Syntax Rule are showh in Table 1,

“Valid datalink file control options”.

4) ‘Ins

ert after the last SR: ‘ If <datalink control definition> is specified, then <data type> shhll not be

conftained in an <SQL variable declaration>.

Access

No

Geners

Rules

ndditional Access Rules.

11 Rules

1) ‘Ins

ert after the last GRs} If <data type> is a <datalink type>, then a datalink type descriptor DTD is

cre

a)
b)

ited. The link control options of DTD are:

The linkcontrol, according to whether NO LINK CONTROL or FILE LINK CONTROL is ppecified.

If FILELINK CONTROL is specified, then:

The integrity control option, according to whether INTEGRITY ALL or INTEGRITY

CRILERCTIVL o 1 £

oA |
OJLLLGUITIVL IO DPCLIIICU.

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

The write permission option, according to whether WRITE PERMISSION FS, WRITE
PERMISSION ADMIN, or WRITE PERMISSION BLOCKED is specified. f WRITE PERMIS-
SION ADMIN is specified, then additionally the access token indication, according to
whether REQUIRING TOKEN FOR UPDATE or NOT REQUIRING TOKEN FOR UPDATE
is specified.

The recovery option, according to whether RECOVERY NO or RECOVERY YES is specified.
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V) The unlink option, according to whether ON UNLINK RESTORE or ON UNLINK DELETE
is specified.
c) IfNO LINK CONTROL is specified, then:
i) The integrity control option is NONE.
ii) The read permission option is FS.
iii)  The write permission option is FS.

iv) The recovery option is NO.

V) The unlink option is NONE.

Conforimance Rules

1) ‘Insert after the last CR:‘ Without Feature M001, “Datalinks”, conforming-SQL language shall not
conftain a <datalink type>.
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6.2  <cast specification>

This Subclause modifies Subclause 6.13, “<cast specification>", in ISO/IEC 9075-2.

Function

Specify a data conversion.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert before SR 2):‘ TD shall not contain a <datalink control definition>:

2) ‘Au bment SR 7) ‘ by adding “a new rightmost column” to the table in'SR 7).

SD

—
(7))
ZZZZZZZZZZZZZZZQS

3) ‘Au pment SR 7) ‘ by adding “a new row” to the table in SR 7).

DL N NN N N N N N N N N N N N N Y
Wef e:
DL = Datalink

Access|Rules

N PR B3 E 1 4 Ryl
O aaitroatr ZACCeSS N UTeES:

General Rules

1) ‘Insert after GR 21):‘ If TD and SD are datalink types, then TV is SV.

Conformance Rules

No additional Conformance Rules.
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6.3

<value expression>

This Subclause modifies Subclause 6.29, “<value expression>", in ISO/IEC 9075-2.

Function

Specify a

value.

Format

<commmon
A
| <dat

Syntax

val ue expression> ::=
| alternatives from|SQ |EC 9075-2
al i nk val ue expressi on>

Rules

1) |Au

bment SR 2) ‘ by adding “<datalink value expression>" to the listf BNF non-terminals.

Access

No

Geners

No

Conforimance Rules

No

Rules

hdditional Access Rules.

11 Rules

ndditional General Rules.

hdditional Conformance Rules:
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6.4  <string value function>

This Subclause modifies Subclause 6.33, “<string value function>", in ISO/IEC 9075-2.

Function

Specify a function yielding a value of type character string or binary string.

Format

<charactfer value function> ::=

I Al alternatives from|SQO | EC 9075-2
<url| conpl ete expressi on>

<url| complete for wite expression>
<url| conpl ete only expression>

<url| path expressi on>

<url| path for wite expression>

<url| path only expression>

<url| schene expression>

<url| server expression>

<url co
DLURL

|l ete expression> ::=
LETE <l eft paren> <datalink val ue expressign>-<ri ght paren>

<url co
DLURL

lete for wite expression> ::=
LETEWRI TE <l eft paren> <datal i nk val ué_expressi on> <ri ght paren>

<url co
DLURL

lete only expression> ::=
LETEONLY <l eft paren> <dat al i nkYal'ue expressi on> <right paren>

<url path expression> ::=
DLURLAATH <l eft paren> <datal i nk val\we expression> <right paren>

<url path for wite expression> ;=
DLURLAATHWRI TE <l eft paren> <datal i nk val ue expressi on> <right paren>

<url path only expression> ;:'=
DLURLAATHONLY <l eft paren>°<datal i nk val ue expression> <right paren>

<url schleme expressiop>/: =
DLURL EMVE <| eft (par‘en> <datal i nk val ue expressi on> <right paren>

<url serjver expression> ::=
DLURLSERVER <keft paren> <datalink val ue expressi on> <right paren>

Syntax Riiles

1) ‘Augment SR 2) ‘ by adding “<url complete expression>, <url complete for write expression>, <url
complete only expression>, <url path expression>, <url path for write expression>, <url path only
expression>, <url scheme expression>, and <url server expression>" to the list of immediately
contained BNF non-terminal symbols.

2) |Insert after the last SR:| Let DLCS be the <character set name> of the datalink character set.
NOTE 28 — “datalink character set” is defined in Subclause 4.18, “Datalinks”.

3) |Insert after the last SR:| Let DVE be the <datalink value expression>.

4) ‘ Insert after the last SR: ‘ The declared type of <url complete expression> is variable-length character
string with character set DLCS and an implementation-defined (IL020) maximum length.
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5) ‘ Insert after the last SR: ‘ The declared type of <url complete for write expression> is variable-length
character string with character set DLCS and an implementation-defined (IL025) maximum length.

6) ‘Insert after the last SR:‘ The declared type of <url complete only expression> is variable-length
character string with character set DLCS and an implementation-defined (IL026) maximum length.

7) ‘Insert after the last SR:‘ The declared type of <url path expression> is variable-length character
string with character set DLCS and an implementation-defined (IL021) maximum length.

8) ‘Insert after the last SR:‘ The declared type of <url path for write expression> is variable-length
character string with character set DLCS and an implementation-defined (IL027) maximum length.

9) ‘ Insert after the last SR: ‘ The declared type of <url path only expression> is variable-length character
strihg with character set DLCS and an implementation-defined (IL022) maximum length

10) ’Insert after the last SR: ‘ The declared type of <url scheme expression> is variable-léngth rharacter
strihg with character set DLCS and an implementation-defined (IL023) maximiim length

11) ‘Insert after the last SR:‘ The declared type of <url server expression> iswariable-length ¢haracter
strihg with character set DLCS and an implementation-defined (IL024) maximum length

Access|Rules
No @dditional Access Rules.

Generdl Rules

1) ’Au pment GR 2)‘ by adding “<url complete expression>, <url complete for write expressipn>, <url
conpplete only expression>, <url path expression>, <url path for write expression>, <url path only
exgkessionz <url scheme expression>, arid <url server expression>" to the list of immedjately
conftained BNF non-terminal symbols.

2) ’Insert after the last GR:‘ Let DVE be-the <datalink value expression> simply contained in| <string
Valme function>. Let DV be the result of DVE. If DV is the null value, then the result of the ¢string
valye function> is the null value.

3) ‘Insert after the last GR:‘ If <url complete expression> is specified, then
Casp:

a) | If DVis SQL~mediated, then the result is the File Reference of DV combined with a r¢ad token
in an implementation-dependent (UA072) manner.

b) | Otherwise, the result is the File Reference of DV.

4) ’Insert after the last GR:! If <url complete for write expression> is specified, then
Case:

a) IfDVis SQL-mediated and the SQL-Mediated Write Access Indication of DV is True, then the
result is the File Reference of DV combined with a write token in an implementation-
dependent (UAO72) manner.

b)  Otherwise, the result is the File Reference of DV.

5) ‘Insert after the last GR:‘ If <url complete only expression> is specified, then the result is the File
Reference of DV.

6) ’Insert after the last GR:‘ If <url path expression> is specified, then the result is
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Case:
a) Ifthe File Reference of DV contains an <http url> that contains an <hpath> HP, then
Case:

i) If DV is SQL-mediated, then HP combined with a read token in an implementation-
dependent (UA072) manner.

ii) Otherwise, HP.

b) Ifthe File Reference of DV contains a <file url>, that contains an <fpath> FP, then

Case:

i) If DV is SQL-mediated, then FP combined with a read token in an implémenthtion-
dependent (UAO72) manner.

ii) Otherwise, FP.

c) | Ifthe File Reference of DV conforms to an implementation-defined format, then an ithplemen-
tation-defined value.

d) | Otherwise, a zero-length character string.

7) ‘Insert after the last GR:| If <url path for write expression> is'specified, then the result is

Casp:
a) | Ifthe File Reference of DV contains an <http-url> that contains an <hpath> HP, then
Case:

i) If DV is SQL-mediated and the\SQL-Mediated Write Access Indication of DV i$ True,
then HP combined with a write token in an implementation-dependent (UA072) manner.

ii) Otherwise, HP.
b) | If the File Reference of DI ¢contains a <file url> that contains an <fpath> FP, then
Case:

i) If DV is SQIi-mediated and the SQL-Mediated Write Access Indication of DV i$ True,
then FP combined with a write token in an implementation-dependent (UA072)) manner.

ii) Otherwise, FP.

c) | Ifthe¥File Reference of DV conforms to an implementation-defined format, then an implemen-
tation-defined value.

d) L Otherwise;a zero-length character string.

8) ‘Insert after the last GR:‘ If <url path only expression> is specified, then the result is

Case:

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

b) Ifthe File Reference of DV contains a <file url>, then the <fpath> contained in that <file url>.

c) IftheFile Reference of DV conforms to an implementation-defined format, then an implemen-
tation-defined value.

d) Otherwise, a zero-length character string.
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9) ‘Insert after the last GR:‘ If <url scheme expression> is specified, then the result is

Case:
a) Ifthe File Reference of DV contains an <http url>, then the <http> contained in that <http url>.
b) Ifthe File Reference of DV contains a <file url>, then the <file> contained in that <file url>.

c) IftheFile Reference of DV conforms to an implementation-defined format, then an implemen-
tation-defined value.

d) Otherwise, a zero-length character string.

10) ’Insert after the last GR:| If <url server expression> is specified, then the result is

Cask:
a) | Ifthe File Reference of DV contains an <http url>, then the <host> contained in that <http url>.
b) | Ifthe File Reference of DV contains a <file url>, then the <host> contaihed in that <file url>.

c) | Ifthe File Reference of DV conforms to an implementation-defided-format, then an implemen-
tation-defined value.

d) | Otherwise, a zero-length character string.

Conforimance Rules

No gdditional Conformance Rules.
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6.5 <datalink value expression>

Function

Specify a datalink value.

Format

<dat al i nk val ue expression> ::=

<datjal i nk val ue function>
| <vallue expression prinmary>

Syntax| Rules

1) Thq declared type of <value expression primary> shall be DATALINK.

Access|Rules

None.

General Rules

1) Casg:

a) | If<datalink value function> DVFis specified, then the result of the <datalink value expression>

is the result of DVF.

b) | If <value expression primary> VEP is specified, then the result of the <datalink value expres-

sion> is the result of VEP.

Conforimance Rules

1)  Without Feature M004,¥Datalinks”, conforming SQL language shall not contain a <datalil
expression>.

nk value
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6.6 <datalink value function>

Function

Specify a

function yielding a datalink value.

Format

<datalin

k value function> ::=

<dat al

<datal i n|
DLVA

| DLNH

| DLPR

<data | 0
<char g

<t oken i
<unsi g

Syntax

1) The

2) The
stry

3) The
set

Access

Non

Geners

1) Let

i nk val ue constructor>

k val ue constructor> ::=
LUE <l eft paren> <data | ocation> <right paren>

WCOPY <l eft paren> <data | ocati on> <conmma> <token indication> <pi ght pare
EVI QUSCOPY <l eft paren> <data | ocati on> <comma> <t oken i ndi catiion> <ri ght
cation> ::=

cter val ue expression>

ndi cation> ::=
ned i nteger>
Rules

declared type of a <datalink value constructor> DVC is DATALINK.

declared type of a <datalink value function> is the declared type of its <datalink valy
ctor>.

character set name of the declared type of <data location> shall be equivalent to the
hame of the datalink character set:

NOTE 29 — “datalink character set” issdefined in Subclause 4.18, “Datalinks”.

Rules

11 Rules

IDLOC be the result of evaluating <data location>.

h>
par en>

e con-

rharacter

value. No

a)

IFDLVALUE is specified and DLOC is the null value, then the result of DVC is the null

b)

58

further subrules of this General Rule are applied, and application of General Rules continues

with the next General Rule.
If either DLNEWCOPY or DLPREVIOUSCOPY is specified, then:
i) Let TIV the result of evaluating <token indication>.

ii) If TIV is neither equal to 0 (zero) nor 1 (one), then an exception condition is
data exception — invalid parameter value (22023).

raised:

iii) If DLOC is the null value, then an exception condition is raised: data exception — null

argument passed to datalink constructor (22014).
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iv) If TIV is equal to 1 (one) and if the write token included in DLOC does not conform to

implementation-defined (IE014) requirements, then an exception condition
datalink exception — invalid write token (HW004).

i) If DLVALUE is specified, then let DLOCWOT be DLOC.
ii) Otherwise:

1) IfTIVis equal to 0 (zero), then let DLOCWOT be DLOC.

is raised:

2) ITIVisequalto 1 (one), thenlet DLOCWOT be DLOC without the writg
included in DLOC and let WT be the write token included in DLOC.

If DLOCWOT conforms neither to the Format of Subclause 20.1, “URL format”,nor t
implementation-defined format, then an exception condition is raised: data.exception
data specified for datalink (22017).

If the number of octets occupied by the implementation-defined representation of t
of DVC exceeds the maximum datalink length, then an exceptien condition is raised
exception — datalink value exceeds maximum length (2201D).

NOTE 30 — The term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.
The result of DVC is the datalink value DL such that;
i) The File Reference of DL is DLOCWOT.

Case:

token

b an
— invalid

e results
data

1) If DLOCWOT conforms to théFormat of Subclause 20.1, “URL format”, then

Case:

A) If DLOCWOT centains an <http url>, then the <http>, <host>, and

<hpath>

containedin-the <http url> are the scheme of DL, the host of DL, andl the path

of DL, respectively.

B) If DLOCWOT contains a <file url>, then the <file>, <host>, and <fp
tained in the <file url> are the scheme of DL, the host of DL, and th
DL, respectively.

2) «0Otherwise, the scheme of DL, the host of DL, and the path of DL are implem
defined.

ii) The SQL-Mediated Read Access Indication of DL is False.
iitf)~ The SQL-Mediated Write Access Indication of DL is False.

hth> con-
e path of

entation-

iv) Case:

1) Ifeither DLNEWCOPY or DLPREVIOUSCOPY is specified and TIV is equal to 1

(one), then the Write Token of DL is WT.
2)  Otherwise, the Write Token of DL is the null value.
v) Case:

1) If DLNEWCOPY is specified, then the Construction Indication of DL is N

EWCOPY.

2) If DLPREVIOUSCOPY is specified, then the Construction Indication of DL is PRE-

VIOUSCOPY.
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2)

3)  Otherwise, the Construction Indication of DL is the null value.

The result of a <datalink value function> DVF is the result of the <datalink value constructor> con-
tained in DVF.

Conformance Rules

1)

60

Without Feature M001, “Datalinks”, conforming SQL language shall not contain a <datalink value
function>.
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7 Query expressions
This Clause modifies Clause 7, “Query expressions”, in ISO/IEC 9075-2.

7.1 <table reference>

This Subdfause modiftes Subctause 7.6, <tabie references, IMISO/TEC 9075-2:

Function

Reference a table.

Format

No qdditional Format items.

Syntax|Rules

No @dditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Insert before GR 2)c)i):‘ If Ts a foreign table with <table name> FTN, then the result of [P is
effectively determined.as-follows:

a) | Let FSN be thé name of the foreign server included in the table descriptor of the for¢ign table
identified by»FTN. Let WN be the name of the foreign-data wrapper included in the fforeign

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

ii) Otherwise:

1) 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.

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

d)

g)

62

Case:

3) The {WN : WEH} pair is included in the current SQL-session context.

4) WH is deallocated and all its resources are freed.

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 the
FSConnectionHandle associated with FSN.

Otherwise:

1) LetSHDbe the ServerHandle allocated for the Toreign server identified by} FSN. The
resource identified by SH is referred to as an allocated foreign servén dgscription.

2) Ifthere is a user mapping identified by the current authorizationidentjfier, then
let UH be the UserHandle allocated for that user mapping; etherwise, let UH be
the UserHandle allocated for the user mapping identified by\PUBLIC. Thq resource
identified by UH is referred to as an allocated user mapping description

3) Let FSCH be the FSConnectionHandle returned by/invocation of the Oolnect -
Server () in the library identified by WRLN with\WEH, SH, and UH as the argu-
ments.

4)  The {FSN: FSCH} pair is included in the current SQL-session context.
5) SHis deallocated and all its resources'are freed.

6) UHis deallocated and all its resources are freed.

Let QCH be the QueryContextHandle returned by invocation of the Al | ocQuer yContlext () in

the library identified by WRLN with FSCH as input argument.

Let TEMP be either a <query specification> of the form “SELECT * FROM FTN” or a kquery
specification> IDQS of the form “SELECT DistinctOrAll expq, exp>, ..., exp, FROM FTN1, FTN,,

.., FTN,, WHERE BVE{ AND BVE, AND ... AND BVE),”, where all of the following are frue:

i) DistinctOrAll iseither “DISTINCT” or “ALL".

ii) n, m, and p are‘implementation-dependent (UV035) numeric values.

iii) For all4;, 4{one) <i < n, exp; is an implementation-dependent (UV035) <value expres-
sion*that does not generally contain a <query expression> or a <routine inyocation>
one of whose subject routines possibly reads SQL-data.

iv) Foralli, 1 (one) <i<m, FTN;is a foreign table, and at least one of FTN;shall be equivalent
to FTN.

\2) For all'7, T (oneJ <1< m, the table descriptor of FTN; shall include a foreign server
descriptor that is equal to FSN.

vi) Foralli, 1 (one) <i<p, BVE;is a <boolean value expression> that does not generally

contain a <query expression> or a <routine invocation> one of whose subject routines
possibly reads SQL-data.

Let RQH be the RequestHandle allocated for TEMP.

Let NTR be the number of <table reference>s in TEMP. Let TRH;, 1 (one) <i < NTR, be the
TableReferenceHandle allocated for each <table reference> simply contained in TEMP.
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Let N be the number of <value expression>s contained in the <select list> simply contained
in TEMP. Let CN;, 1 (one) <i < N, be the i-th such <value expression>. Let VEH;, 1 (one) <i<

N be the i-th ValueExpressionHandle allocated for CN;.

Let M be the number of <value expression>s contained in the <where clause> simply contained
in TEMP. Let CN;, N+1 <i< N+M, be the i-th such <value expression>. Let VEH;, N+1 <i < N+M,

be the i-th ValueExpressionHandle allocated for CN;.

Foralli, 1 (one) <i< N+M, if CN; identifies an <SQL-invoked routine> whose specifi

c name is

SRN and there exists a routine mapping descriptor that contains a specific routine name that

IS equivalent to SRV and a foreign server name that is equivalent to FSIV, then et RF
RoutineMappingHandle allocated for that routine mapping. The resource identified
referred to as an allocated routine mapping description. RH; is associated with VEH;

Foralli, 1 (one) <i< N+M, if CN;is a <column reference> of a table refefence TRH;, 1
is associated with TRH,;.

For each CN;, 1 (one) <i < N+M, a value expression descriptor is‘allocated that desc

;i be the
by RH; is

hen VEH;

ribes the

most specific type and value of CN;. The value of the TOP_LEVEL” COUNT header field is set to

1 (one). The value of each remaining header field and theZvalue of each field in the ¢

ontained

item descriptor area and subordinate item descriptor field, if any, are implementation-

dependent (UV036). Let VEDH; be the ValueExpressionDescriptorHandle associateq
value expression descriptor allocated for CN;. VEDH; is associated with VEH;.

A table reference descriptor TRD is automatically allocated. Each of the fields in TRD
non-blank entries in Table 35, “Foreign-data-wrapper descriptor field default value
to the specified default value. All other fields in TRD are initially undefined.

The General Rules of Subclause 22.4;*Implicit DESCRIBE OUTPUT USING clause fot
data”, are applied with TEMP as SOURCE and WRD as DESCRIPTOR.

A wrapper parameter descriptor WPD is automatically allocated. Each of the fields

that have non-blank entries)in Table 35, “Foreign-data wrapper descriptor field defau
is set to the specified default value. All other fields in WPD are initially undefined. [
be the handle associated with WPD.

| with the

that have
5”, is set

external

n WPD
tvalues”,
et WPDH

The General Rules of Subclause 22.3, “Implicit DESCRIBE INPUT USING clause for ejxternal

data”, are applied with TEMP as SOURCE and WPD as DESCRIPTOR.
Let TRDH.be the TableReferenceDescriptorHandle allocated for TRD.

Let RPH and EXH be the ReplyHandle and ExecutionHandle, respectively, returned 1
invocation of Advancel ni t Request () in the library identified by WRLN with FSCH

by the
and RQH,

QCH as input arguments.

TRD and WPD are associated with EXH.

Let NRTR be the NumberOfTableReferences that would be returned by an invocation of Get -

NunRepl yTabl eRef s() with RPH as the ReplyHandle parameter.

Let TRN;, 1 (one) <i < NRTR, be the TableReferenceNumber that would be returned by an

invocation of Get Repl yTabl eRef () with RPH as the ReplyHandle parameterandias
parameter.

the Index

Let NSLE be the NumberOfSelectListElements that would be returned by an invocation of

Get NunRepl ySel ect El ens() with RPH as the ReplyHandle parameter.
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w)

aa)

ab)

ac)

ad)

ae)

ag)

ah)

ai)

aj)

Let SELN;, 1 (one) <i< NSLE, be the SelectListElementNumber that would returned by an

invocation of Get Repl ySel ect El en{) with RPH as the ReplyHandle parameter and i as the
Index parameter.

Let NBVE be the NumberOfBoolVEs that would be returned by an invocation of Get NunRepl y-
Bool VE() with RPH as the ReplyHandle parameter.

Let BVEN;, 1 (one) < i < NBVE, be the BoolVENumber that would returned by an invocation
of Get Repl yBool VE() with RPH as the ReplyHandle parameter and i as the Index parameter.

Let RCA be the ReplyCardinality that would be returned by an invocation of Get Repl yCar di n-

ality() with RPH as the ReplyHandle parameter.

Let REFC be the ReplyExecFirstCost that would be returned by an invocation.6f\Get |Repl y-
Fi r st Cost () with RPH as the ReplyHandle parameter.

Let RTEC be the ReplyTotalExecCost that would be returned by an invecation of
Get Repl yExecCost () with RPH as the ReplyHandle parameter.

Let RREC be the ReplyReExecutionCost that would be returned-by/an invocation of
Get Repl yReExecCost () with RPH as the ReplyHandle parameétef.

It is implementation-dependent (UA035) whether the NéxtRepl y() routine with RPH as the
ReplyHandle parameter is invoked. If the Next Repl y()*routine is invoked, then let RPHN and
EXHN be the ReplyHandle and ExecutionHandle, respectively, returned by that invocation;

GR 1)t) through GR 1)ad) of this Subclause are applied with RPHN and EXHN as RPH|and EXH,
respectively.

The Fr eeRepl yHandl e() routine in the library identified by WRLN is invoked with RPH as the
argument.

[tis implementation-dependent (UAO24) whether GR 1)d) through GR 1)af) of this Jubclause
are applied once again.

Let NC be the value of the COUNT descriptor field that would be returned by invocdtion of

Get Descri pt or () with TRDH as the DescriptorHandle parameter, 0 (zero) as the RedordNum-
ber parameter, and the-code for COUNT from Table 31, “Codes used for foreign-datq 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 represented by
the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTER-
VAL_CODE; DATETIME_INTERVAL_PRECISON, CHARACTER_SET_CATALOG, CHARA[-
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 fields that would be returned by separate invo¢ations of
@&t Descri pt or () with TRDH as the DescriptorHandle parameter; j as the RecordNfiimber

pararreter; and the code for the fietds TYPE, LENGTH, OCTET LENGTH, PRECISTON, 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 Table 31, “Codes used for foreign-data wrapper
descriptor fields”, as the Fieldldentifier parameter.

Let SRD be the SRDHandle that would be returned by an invocation of Get SRDHand! e() with
EXH as the ExecutionHandle parameter.

Let TDT; be the effective data type of the j-th <target specification>, for 1 (one) <j < NC, as

represented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATE-
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG,
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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 Set -
Descri pt or () with SRD as the DescriptorHandle parameter; j as the RecordNumber parameter,
and the code for the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATE-
TIME_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 from Table 31, “Codes used for foreign-data wrapper
descriptor fields”, as the Fieldldentifier parameter. TYPE either indicates ROW or is one of

+1 A | ] H Tall WA (VAN | J_L, A H 43 data i - COlL /oL 1”
LIIT LUULT vVadiucts IIT 1dUIT 10U, CGUUUTS UsStTU 1UI GPPIILQLIUII Udlid Ly}JCD 111 J\{LJ/ A\ V) ) G

ak)| Forevery DTjand TDT}, 1 (one) <j < NC:

i) If DT}is an array data type and TDTj is not an array locator data type, then an ¢xception
condition is raised: FDW-specific condition — invalid data type.déscriptors (HV006).

ii) IfDTj is a multiset data type and TDT; is not a multiset locator data type, thep an

exception condition is raised: FDW-specific condition —invalid data type descriptors
(HV006).

iii)  IfDT;is arow data type, then
Case:

1)  IfTDTjis notarow data type, then@néxception condition is raised: FDW-specific
condition — invalid data type descriptors (HV006).

2)  IfTDTjis a row data type and:DT; and TDT; do not conform to the Syntgx Rules

of Subclause 9.30, “Data.type identity”, in ISO/IEC 9075-2, then an exc¢ption
condition is raised: FDW-specific condition — invalid data type descriptory (HV006).

iv) If DTj and TDT; are predefined data types, then let HL be the programming Ignguage
in which the invoking SQL-server is written. Let operative data type correspdndence
table be the datatype correspondence table for HL as specified in Subclause|18.5,
“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”,

Case;

1) If the row that contains the SQL data type corresponding to DT} in the $QL data
type column of the operative data type correspondence table contains [None” in
the host data type column, and TDT} is not a character string type, therj an
exception condition is raised: FDW-specific condition — invalid data type
descriptors (HV006).

2)  Otherwise, if DT;and TDT; do not conform to the Syntax Rules of Subclause 9.30,

“Data type identity”, in ISO/IEC 9075-2, then an exception condition is raised:
FDW-specific condition — invalid data type descriptors (HV006).

v) If DT}is a user-defined type, then an exception condition is raised: FDW-specific condition
— invalid data type descriptors (HV006).

al) Let NP be the value of the COUNT descriptor field that would be returned by invocation of
Get Descri pt or () with WPDH as the DescriptorHandle parameter, 0 (zero) as the RecordNum-
ber parameter, and the code for COUNT from Table 31, “Codes used for foreign-data wrapper
descriptor fields”, as the Fieldldentifier parameter.
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am)

Let PDT; be the effective data type of the j-th column, for 1 (one) <j < NP, as represented by

the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTER-
VAL_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 fields that would be returned by separate invocations of
Get Descri pt or () with WPDH 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,

an)

ao)

ap)

USER DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME from Table 31, “Codes used for foreign-dataywi
descriptor fields”, as the Fieldldentifier parameter.

Let SPD be the SPDHandle that would be returned by an invocation of Get,SPDHand|
EXH as the ExecutionHandle parameter.

Let SDT; be the effective data type of the j-th <target specification>,for 1 (one) <j <

represented by the values of the TYPE, LENGTH, OCTET_LENGTH;"PRECISION, SCAI
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION,~-CHARACTER_SET_CAT/
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER-DEFINED_TYPE_CATA
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME fields that would®e set by separate invocation
Descri pt or () with SPD as the DescriptorHandle parameter, j as the RecordNumber p,
and the code for the fields TYPE, LENGTH, OCEET/LENGTH, PRECISION, SCALE, DA
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CAT/
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATA
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME from Table 31, “Codes used for foreign-data wr
descriptor fields”, as the Fieldldentifier parameter. TYPE either indicates ROW or is
the code values in Table 16, “Codes used for application data types in SQL/CLI”.

For every PDT; and SDT}, 1. (one) <j < NP:

i) IfPDTj is an array,data type and SDTjis notan array locator data type, thenan
condition is\raised: FDW-specific condition — invalid data type descriptors (H

ii) If PDTjis.@multiset data type and SDTj is not a multiset locator data type, th

exception condition is raised: FDW-specific condition — invalid data type des
(HV006).

iii) K PDT;is a row data type, then

Case:

apper
e() with

NP, as

LE, DATE-
ALOG,
LOG,

5 of Set -
hrameter,
TE-
\LOG,
LOG,

Apper
one of

pxception
V006).

PN an
criptors

66

1)  IfSDTjis notarow data type, then an exception condition is raised: FDW-specific

condition — invalid data type descriptors (HV006).

2)  1fSDTjis arow data type and PDT; and SDT; do not conform to the Syntax Rules

of Subclause 9.30, “Data type identity”, in ISO/IEC 9075-2, then an exception
condition is raised: FDW-specific condition — invalid data type descriptors (HV006).

iv) IfPDTj and SDTj are predefined data types, then let HL be the programming 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 Subclause

18.5,

“SQL/CLI data type correspondences”. Refer to the two columns of the operative data
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type correspondence table as the “SQL data type column” and the “host data
column”.

Case:

1)  Ifthe row that contains the SQL data type corresponding to PDT} in the

type

SQL data

type column of the operative data type correspondence table contains “None” in

the host data type column, and SDT} is not a character string type, then

an

exception condition is raised: FDW-specific condition — invalid data type

descriptors (HV006).

aq)

ar)
as)
at)
au)

av)

aw)

ax)

2)  Otherwise, if PDT;and SDT; do not conform to the Syntax Rules of Subclz

“Data type identity”, in ISO/IEC 9075-2, then an exception conditidon,is
FDW-specific condition — invalid data type descriptors (HV006):

V) If DT}is a user-defined type, then an exception condition is raised: FDW-specifiq
— invalid data type descriptors (HV006).

Forall VEH;, 1 (one) <i< N+M, let RH;be the allocated routine mapping description a
with VEH,, if any. RH; is deallocated and all its resources are freed.

VEH;, 1 (one) <i< N+M, is deallocated and all its resourcesare freed.

TRH is deallocated and all its resources are freed.
RQH is deallocated and all its resources are freed:
The Open() routine in the library identified. by WRLN is invoked with EXH as the ar

The result of TP is a table that consists.of-€very row returned by the repeated invod
Iterate() in the library identified by WRLN with EXH as the argument until the re
indicates No data found.

The FreeExecut i onHandl(e() routine in the library identified by WRLN is invoked
as the argument.

Conforimance Rules

No

hdditional Conformance Rules.

juse 9.30,
raised:

condition

Ssociated

bument.

ation of
urn code

The d ose() routine in the library identified by WRLN is invoked with EXH as the argument.

vith EXH
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8 Additional common rules

This Clause modifies Clause 9, “Additional common rules”, in ISO/IEC 9075-2.

8.1

Retrieval assignment

This Sub

Functig

Specify 17
indicator

Subcla

“Retrie
Par am
Par am

TARG

fause modiftes Subctause 9.1, “Retrievat assignment , Tm 1SO/TEC 9075-2:

D11

iles for assignments to targets that do not support null values or that support null va
parameters (e.g., assigning SQL-data to host parameters or host variables).

use Signature
val assignnent” [General Rules] (

pt er: “ TARGET”,
Pt er: “ VALUE"

ET — a site that is the target of a retrieval assignment operation.

VALUE — a value that is to be assigned to TARGET.

Syntax

Rules

1) ‘Ins

ert after the last SR:| If the declared type of T is DATALINK, then the declared type of

DA

Access

No

Geners

'ALINK.

Rules

ndditional Access Rules.

11 Rules

1) |Re

ues with

I/ shall be

blicate GR 1):|Let T be the TARGET and let V be the VALUE in an application of the Geng

pral Rules

oft

his Subclause.

2) ’Ins

ert after GR 7)x):‘lf the declared type of T is DATALINK, then the value of T is set to V.

Conformance Rules

No additional Conformance Rules.

68
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8.2  Store assignment

This Subclause modifies Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2.

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 after the last SR:| If the declared type of T is DATALINK, then the declared type of J shall be
DATALINK.

Access|Rules

No qdditional Access Rules.

Generdl Rules

1) ‘Insert after GR 3)b)xxiv): ‘lfthe declared type of T is DATALINK, then the value of T'is sef to V.

Conforimance Rules

No gdditional Conformance Rules.

© ISO/IEC 2023 - All rights reserved 69


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
8.3 Result of data type combinations

8.3  Result of data type combinations

This Subclause modifies Subclause 9.5, “Result of data type combinations”, in ISO/IEC 9075-2.

Function

Specify the result data type of the result of certain combinations of 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) |Insertafter SR 3)f):| If any data type in DTS is DATALINK, then each data type in DTS’sha]l be
DATALINK and the result data type is DATALINK.

Access|Rules

No qdditional Access Rules.

Generdl Rules

No qdditional General Rules.

Conforimance Rules

No gdditional Conformance Rules.
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8.4 Type precedence list determination

This Subclause modifies Subclause 9.7, “Type precedence list determination”, in ISO/IEC 9075-2.

Function

Determine the type precedence list of a given type.

Syntax Rules

1) ‘Insert after the last SR:| If DT specifies datalink, then TPL is

DATALI NK

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No gdditional Conformance Rules.
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8.5 Determination of identical values

This Subclause modifies Subclause 9.10, “Determination of identical values”, in ISO/IEC 9075-2.

Function

Determine whether two instances of values are identical, that is to say, are occurrences of the same value.

Syntax Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Insert before GR Z)d):‘ If V1 and V2 are datalinks, then V1 i&identical to V2 if and only ifthe File
Reference of V1 is identical to the File Reference of V2 and the SQL-Mediated Access Indifation of
V1 is identical to the SQL-Mediated Access Indication of\/:2.

Conforimance Rules

No gdditional Conformance Rules.
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8.6 Equality operations

This Subclause modifies Subclause 9.11, “Equality operations”, in ISO/IEC 9075-2.

Function

Specify the prohibitions and restrictions by data type on operations that involve testing for equality.

Syntax Rules

1) ‘Insert after the last SR:| The declared type of an operand of an equality operation shall ot be
DATALINK-ordered.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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8.7 Grouping operations

This Subclause modifies Subclause 9.12, “Grouping operations”, in ISO/IEC 9075-2.

Function

Specify the prohibitions and restrictions by data type on operations that involve grouping of data.

Syntax Rules

1) ‘Insert after the last SR:| The declared type of an operand of a grouping operation shallnpt be
DATALINK-ordered.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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8.8 Multiset element grouping operations

This Subclause modifies Subclause 9.13, “Multiset element grouping operations”, in ISO/IEC 9075-2.

Function

Specify the prohibitions and restrictions by data type on the declared element type of a multiset for
operations that involve grouping the elements of a multiset.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after the last SR:| The declared element type of a multiset operand of a multiset element
groliping operation shall not be DATALINK-ordered.

Access|Rules

No qdditional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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8.9 Ordering operations

This Subclause modifies Subclause 9.14, “Ordering operations”, in ISO/IEC 9075-2.

Function

Specify the prohibitions and restrictions by data type on operations that involve ordering of data.

Format
No qdditional Format items.
Syntax|Rules
1) ‘Insert after the last SR:| The declared type of an operand of an ordering operation shall not be
DATALINK-ordered.
Access|Rules
No @dditional Access Rules.
Generdl Rules
No @dditional General Rules.

Conforimance Rules

No

hdditional Conformance Rules:
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9 Additional common elements

This Clause modifies Clause 10, “Additional common elements”, in ISO/IEC 9075-2.

9.1

<generic options>

Functig

Specify a

Forma

<generic
OPTI ON

<generic
<gener

<generic
<optio

<option
<char g

Syntax

1) Let
2) No

Access

Non

Geners

DI

list of options identified by keywords.

"

options> ::=

S <l eft paren> <generic option list> <right paren>
option list> ::=

ic option> [ { <comma> <generic option> }... ]
option> ::=

n name> [ <option val ue> |

val ue> :: =
cter string literal >

Rules

GOPL be the <generic option list>.

fwo <generic option>s immediately contained in GOPL shall have the same <option n

NOTE 31 — The permissible values of <option name> and <option value> are defined by the foreign-da
that deals with the objectfor which these generic options are being specified.

Rules

1} Rules

hme>.

a wrapper

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 i-th option value included
in GOPD is the i-th <option value> contained in GOPL, if any.

Conformance Rules

None.
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9.2  <alter generic options>

Function

Change the contents of a generic options descriptor

Format

<alter g

eneric options> ::=

OPTI ON

<alter ¢
<alter

<alter g
[ <alt

<alter o
ADD

| SET

| DROH

Syntax

1) Let

2) Let
1 (d

a)
b)
c)

S <l eft paren> <alter generic option |ist> <right paren>

eneric option list> ::=
generic option> [ { <conmmma> <alter generic option> }... ]

eneric option> ::=
er operation> ] <option nane> [ <option value> ]

peration> ::=

Rules

Im be the number of <alter generic option>simmediately contained in AGOPL. For j ran
ne) to m:

Let AGOP; be the j-th <alter generic option> immediately contained in AGOPL.
For each AGOP]-, if <alter operation> is omitted, then ADD is implicit.

Let AOP; and OPN; be the <alter operation> and <option name>, respectively, specif
implied by AGOP;.

Case:
i) IfAOPj is ADD, then:

1)%  <option value> shall be specified and GOPD shall not include an <optio|
that is equivalent to OPN;.

GOPD be the applicable generic options descriptor: Let AGOPL be the <alter generic opfion list>.

bing from

ed or

n name>

2)  AGOPL shall not immediately contain any other <alter generic option>

that

Access

immediately contains an <alter operation> that specities or implies A
<option name> that is equivalent to OPN;.

,and an

ii) If AOP;is SET, then <option value> shall be specified and GOPD shall include an <option

name> that is equivalent to OPN;.

iii)  Otherwise, <option value> shall not be specified and GOPD shall include an <option

name> that is equivalent to OPN;.

Rules

None.
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General Rules

1)  For each <alter generic option> AGOP contained in AGOL, let AOP and OPN be the <alter operation>
and <option name>, respectively, specified or implied by AGOP and let OPV be the result of <option
value> contained in AGOP.

Case:

a) IfAOPis ADD, then let n be the number of <option name>s included in GOPD. OPN is added
as the n+1-th <option name> included in GOPD and OPV is added as the n+1-th <option value>
included in GOPD.

b) | IfAOPis SET, then let i be the ordinal position of OPN in GOPD. The i-th <optionyalfie> in
GOPD is replaced by OPV.

c) | IfAOPis DROP, then let i be the ordinal position of OPN in GOPD. The i-th <o6ption name> and
the i-th <option value> are removed from GOPD. The ordinal positions'ofall <optionh name>s
and <option value>s having an ordinal position greater than i are reduced by 1 (on¢).

Conformance Rules
None.
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10 Schema definition and manipulation
This Clause modifies Clause 11, “Schema definition and manipulation”, in ISO/IEC 9075-2.

10.1 <schema definition>

This Subdfause modiftes Subctause 1 1.1, <Scherma defimitions ", 1M ISO/TEC 90752

Function

Define a $chema.

Format

<schema el enment> :: =
Il Al alternatives from|SQO|EC 9075-2
| <forfeign table definition>

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No qdditional Access Rules.

General Rules

No additional General-Rules.

Conforimance Rules

No @dditiendl Conformance Rules.
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10.2 <drop schema statement>

This Subclause modifies Subclause 11.2, “<drop schema statement>", in ISO/IEC 9075-2.

Function

Destroy a schema.

Format

No qdditional Format items.
Syntax|Rules
1) ‘Insert after SR 4)n):‘ Foreign tables.
Access|Rules

No gdditional Access Rules.
General Rules
1) ‘ Insertafter GR 1): ‘ Let T'be the <table name> included in the descriptor of any foreign tablg

in § The following <drop foreign table statement> is effectively executed:

DROP FOREI GN TABLE T CASCADE

Conforimance Rules

No

hdditional Conformance Rules.
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10.3

<table definition>

This Subclause modifies Subclause 11.3, “<table definition>", in ISO/IEC 9075-2.

Function

Define a persistent base table, a created local temporary table, or a global temporary table.

Format

<col um
A

Syntax

option list> ::=
| alternatives from|SQO | EC 9075-2
[ <datalink control definition> ]

Rules

1) |Au

bment SR 11)g)iii)‘ by adding “<datalink control definition>" to the list of BNF non-te

syny

bols that a <column option list> shall immediately contain.

2) ’Ins

ert after SR 11)g)vi):‘ If CO specifies <datalink control definition> DCS, then let COLN

<co
in
in R

Access

No

Geners3

umn name> contained in RCD followed in turn by the <data type> or <domain name> ¢
D, the <default clause> (if any) contained in RCD, every/<column constraint definition>
CD, and DCS. RCD is replaced by COLN.

Rules

ndditional Access Rules.

11 Rules

1) ‘Ins

ert after GR 2):‘ For each-<column options> CO, if CO contains a <datalink control def]

DCl,
link
in @

Conforimance Rules

No

D, then let CD be the column descriptor identified by the <column name> specified in
control options specified in DCD are included in the datalink data type descriptor that ig
D.

hdditional Conformance Rules.

rminal

be the
ontained
tfontained

nition>
0. The
included
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10.4 <unique constraint definition>

This Subclause modifies Subclause 11.7, “<unique constraint definition>", in ISO/IEC 9075-2.

Function

Specify a

uniqueness constraint for a table.

Format

No ¢

Syntax

dditional Format items.

Rules

1) ‘Ins

ertafter SR 1): ‘ The declared type of no column identified by any <column name> in the

column list> shall be DATALINK-ordered.

Access

No

Geners

No

Conforimance Rules

No

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

hdditional Conformance Rules:
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10.5 <check constraint definition>

This Subclause modifies Subclause 11.9, “<check constraint definition>", in ISO/IEC 9075-2.

Function

Specify a

condition for the SQL-data.

Format

No ¢

Syntax

dditional Format items.

Rules

1) ‘Ins

tha

Access

No

Geners

No

references a foreign table.

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

Conforimance Rules

No

hdditional Conformance Rules:

ert after the last SR:| The <search condition> shall not generally contain a <table refefence>
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10.6 <alter column data type clause>

This Subclause modifies Subclause 11.19, “<alter column data type clause>", in ISO/IEC 9075-2.

Function

Change the declared type of a column.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after the last GR:| D shall not specify DATALINK.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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10.7 <drop column definition>

This Subclause modifies Subclause 11.23, “<drop column definition>", in ISO/IEC 9075-2.

Function

Destroy a column of a base table.

Format

No qdditional Format items.

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Insert after GR 2):‘ For each row R of T, if the value of Cin R is not null, then for every site DLC

whose value is a constituent of the value of Gand whose declared type is either DATALINK or some
dis'])inct type whose source type is DATALINK, let EF be the external file referenced by th¢ value of
DL(. If EF is linked, then EF is unlinked.

NOTE 32 — The effect of unlinking depends on the unlink control option, RESTORE or DELETE, included in the data
type descriptor of DLC, as specified in\Subclause 4.18, “Datalinks”.

NOTE 33 — “constituent” is defiried in Subclause 4.3, “Columns, fields, and attributes”.

Conforimance Rules

No @dditional Conformance Rules.
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10.8 <domain definition>

This Subclause modifies Subclause 11.34, “<domain definition>", in ISO/IEC 9075-2.

Function

Define a domain.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert before SR 1):‘ <data type> shall not contain a <datalink control definition>.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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10.9 <assertion definition>

This Subclause modifies Subclause 11.47, “<assertion definition>", in ISO/IEC 9075-2.

Function

Specify an integrity constraint.

Format

No ¢

Syntax

dditional Format items.

Rules

1) ‘Ins

tha

Access

No

Geners

No

references a foreign table.

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

Conforimance Rules

No

hdditional Conformance Rules:

ert after the last SR:| The <search condition> shall not generally contain a <table refefence>
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10.10 <user-defined type definition>

This Subclause modifies Subclause 11.51, “<user-defined type definition>", in ISO/IEC 9075-2.

Function

Define a user-defined type.

Format

No ¢

Syntax

No

Access

No

Geners3

dditional Format items.

Rules

hdditional Syntax Rules.

Rules

ndditional Access Rules.

11 Rules

1) |Au

bment SR 2)c)i) ‘ by adding “datalink type” to‘the list of types that SDT is not.

Conforimance Rules

No

hdditional Conformance Rules.
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10.11 <SQL-invoked routine>

This Subclause modifies Subclause 11.60, “<SQL-invoked routine>", in ISO/IEC 9075-2.

Function

Define an SQL-invoked routine.

Format

No qdditional Format items.

Syntax|Rules

1) ‘ Insertbefore SR 1): ‘ Neither <returns type> nor <parameter type> shall contain a <datalink control
definition>.

Access|Rules

No additional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

No @dditional Conformance Rules;
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10.12 <drop routine statement>

This Subc

lause modifies Subclause 11.62, “<drop routine statement>", in ISO/IEC 9075-2.

Function

Destroy an SQL-invoked routine.

Format

No ¢

Syntax

dditional Format items.

Rules

1) ‘Ins

ert after SR 4) d)ii):‘ A routine mapping descriptor.

Access

No

Geners3

Rules

ndditional Access Rules.

11 Rules

1) ‘Ins

ert after GR 2): ‘ Let RM be any routine mappingdescriptor that includes a specific rout

tha
rou

DRO

Conforimance Rules

No

is equivalent to SN. Let RMN be the routinemapping name included in RM. The follow

P ROUTI NE MAPPI NG RWN

ndditional Conformance-Rules.

fine mapping statement> is effectively executed without further Access Rule checking:

ine name
ng <drop

©ISO/IEC 2
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10.13 <user-defined cast definition>

This Subclause modifies Subclause 11.63, “<user-defined cast definition>", in ISO/IEC 9075-2.

Function

Define a user-defined cast.

Format

No ¢

Syntax

dditional Format items.

Rules

1) ‘Ins

conltrol definition>.

Access

No

Geners

No

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

Conforimance Rules

No

hdditional Conformance Rules:

ert before SR 1):‘ Neither <source data type> nor <target data type> shall contain a </datalink
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10.14 <user-defined ordering definition>

This Subclause modifies Subclause 11.65, “<user-defined ordering definition>", in ISO/IEC 9075-2.

Function

Define a user-defined ordering for a user-defined type.

Format

No qdditional Format items.

Syntax|Rules

1) ‘Insert after SR 6)a)iii): ‘ The declared type of each attribute of UDT shall not be DATALINKordered.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

No @dditional Conformance Rules.
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10.15 <foreign table definition>

Function

Define a foreign table.

Format

<foreign_table definition> ::=

CREATH FOREI GN TABLE <t abl e nane>

<tabl e gleneric options> ::=
<gener|i ¢ opti ons>

<basi c clolum definition list> ::=
<basi c| colum definition> [ { <comma> <basic colum definitiop=J}... ]

<basic cjol um definition> ::=

[

SHRVER <foreign server name> [ <table generic options> ]

<colu

<col um
<gener

| eft paren> <basic columm definition |ist> <right paren> ]

nanme> <data type> [ <columm generic options> ]

generic options> ::=
i ¢ options>

Rules

oreign table definition> is contained in a*¢schema definition>, and if the <table name> contains
chema name>, then that <schema name> shall be equivalent to the specified or impliciff<schema
e> of the containing <schema definition>.

TN be the <table name>. Let S be'the schema identified by the explicit or implicit schgma name
N. S shall not include a table\descriptor whose table name is equivalent to TN.

basic column definition list> is specified, then let n be the cardinality of the <basic cojumn
nition list>. For all i,i] (one) <i<n:

For allj, 1 (one).<j < n, if the <column name> contained in the i-th <basic column definition>
is equivalent te’the <column name> contained in the j-th <basic column definition>, then i=j.

If the <datatype> contained in the i-th <basic column definition> specifies a <charadter string
type>and does not specify a <character set specification>, then the <character set spedification>
specified or implicit in the <schema character set specification> of the <schema definition>
that created the schema S is implicit.

FSN be the <foreign server name>.

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.

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.

Syntax

1) If<
a<s
nan

2) Let
of T

3) If<
def:
a)
b)

4) Let

5)

6)
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Access Rules

1)  If <foreign table definition> is contained in an SQL-client module, then the enabled authorization
identifiers shall include A.

2)  The applicable privileges shall include the USAGE privilege on the foreign-server identified by
<foreign server name>.

3) Additional privileges, if any, necessary to execute <foreign table definition> are implementation-
defined (IE023).

General Rules

1)  Afdreign 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 eptions descriptor credted by
TGO; otherwise, an empty generic options descriptor.

d) | Case:
i) If <basic column definition list> BCDL is spegified, then n column descriptors| For each
<basic column definition> BCD;, 1 (one) <7<, the corresponding i-th column descriptor
includes:

1) The <column name> contaimed in BCD;.

2)  Anindication that the column name is notan implementation-dependent (UV037)
name.

3) The data type deseriptor of the <data type> DT simply contained in BCD;.
4)  The ordinal\position, i.

5) The implementation-defined (ID001) nullability characteristic.
6) Theimplementation-defined (ID001) <default option>.

7) «.\If <column generic options> CGO is specified, then the generic options descriptor
created by CGO; otherwise, an empty generic options descriptor.

ii) Otherwise, the column descriptors included in FTD are implementation-defined (ID002).

e) | “An'indication that the table is not referenceable.

f)  An empty list of direct supertable names.
g)  Anempty list of direct subtable names.
h)  Anindication that the table is not insertable-into.

i)  Anindication that the table is not updatable.

NOTE 34 — This document currently restricts foreign tables such that they are neither insertable-into nor
updatable. It is possible that this restriction will be relaxed in future editions.

2)  Let T be the table described by FTD. Let m be the number of column descriptors CD;, 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
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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;.

3) Asetofprivilege descriptors is created that define the privilege SELECT on T and SELECT for every
column of T. These privileges are grantable. The grantor for each of these privilege descriptors is
set to the special grantor value “_SYSTEM”". The grantee is A.

Conformance Rules

1) Without Featnre M004 “Fnrpign data qnppm‘f” rnnfm'ming SQI l;mglmgp shall not contain <foreign
table definition>.
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10.16 <alter foreign table statement>

Function

Change the definition of a foreign table.

Format

<alter foreign table statement> ::=
ALTER [FORElI GN TABLE <t abl e nane> <alter foreign table action>

<alter floreign table action> ::=
<add| basi c col um definition>
| <altler basic columm definition>
| <drop basic colum definition>
| <altler generic options>

Syntax|Rules

1) Thgschema Sidentified by the explicit or implicit schema name.ofthe <table name> TN shdll include
a foreign table descriptor FTD whose table name is equivalent to TN. FTD is the descriptqr of the
forgign table being altered.

2)  Let/A be the <authorization identifier> that owns theschema identified by the <schema pame> of
thejtable identified by TN.

Access|Rules

1) Thdenabled authorization identifiers-shall include A.

General Rules

1) FTD is modified as specified by <alter foreign table action>.

2)  If <plter generic optians> is specified, any effect on FTD, apart from that on its generic options
desfriptor, is implementation-defined (IA135).

3)  Let|T be the table described by FTD. Let m be the number of column descriptors CD;, 1 (one) <i<
m, iEcluded in FTD. The row type of T consists of m fields F; such that, for all i, 1 (one) < i|< m, the

fielgl nameé of F; is the column name included in CD; and the declared type of F; is the datd type
destribed by the data type descriptor included in CD,.

Conformance Rules

1)  Without Feature M004, “Foreign data support”, conforming SQL language shall not contain an <alter
foreign table statement>.
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10.17 <add basic column definition>

Function

Add a column to a foreign table.

Format

<add basic colum definition> ::=
ADD [ [COLUWN ] <basic columm definition>

Syntax| Rules

1)  Let|FTD be the descriptor of the foreign table being altered.

2)  FTDshall notinclude a column descriptor whose column name is equivalent to the <colunin name>
CN ppecified in the <basic column definition> BCD.

3) Letl/A be the <authorization identifier> that owns the schema thatincludes FTD.

Access|Rules

None.

General Rules

1) Letjn be the number of column descriptors included in FTD.

2) Thddegree of the table being altered)by the containing <alter foreign table statement> is jncreased
by 1 (one).

3) A c¢lumn descriptor CD is added to FTD. CD includes:
a) | The <column name> CN contained in BCD.
b) | An indicationthat the column name is not an implementation-dependent (UV037) hame.
c) | The datatype descriptor of the <data type> DT simply contained in BCD.
d) | Theordinal position, n+1.

e) | Lhe'implementation-defined (ID003) nullability characteristic.

f)  The implementation-defined (ID003) <default option>.

g) If <column generic options> CGO is specified, then the generic options descriptor created by
CGO; otherwise, an empty generic options descriptor.

4) Let T be the table described by FTD. For every table privilege descriptor that specifies T and a
privilege of SELECT, a new 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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10.18 <alter basic column definition>

Function

Change the definition of a column of a foreign table.

Format

<alter basic colum definition> ::=
ALTER [ COLUW ] <col um name> <alter basic columm action>

<alter bjasic columm action> ::=
<al ter| generic options>

Syntax|Rules

1)  Let|FTD be the descriptor of the foreign table identified in the containing <alter table stafement>.
2)  FTD shall include a column descriptor CD whose column name.is_ equivalent to <column pame>.

3) Let|C be the column described by CD.

Access|Rules

None.

General Rules

1) (D 1s modified as specified by <alterbasic column action>.

2)  If <plter generic options> is specified, any effect on CD, apart from that on its generic optjons
destriptor, is implementation-defined.

Conforimance Rules

None.
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10.19

<drop basic column definition>

Function

Destroy a column of a foreign table.

Format

<drop basic colum definition> ::=

DROP [
Syntax
1) Let
2) FTI
CN.
3) FTI
4) Let
5) IfR
a)
b)
c)
d)
Access
Nor

COLUWN ] <col um nane> <drop behavi or >

Rules

FTD be the descriptor of the foreign table being altered.

shall include at least two column descriptors.
C be the column described by CD.
ESTRICT is specified, then C shall not be referencedin any of the following:
The <query expression> of any view descripter.
The <search condition> of any constraint,descriptor.
The <SQL routine body> of any routine-descriptor.

Either an explicit trigger column list or a triggered action column set of any trigger d

NOTE 35 — A <drop basic column definition> that does not specify CASCADE will fail if there are any re
that column resulting from the use\ d£ CORRESPONDING, NATURAL, or SELECT * (except where contained
predicate>).

NOTE 36 — If CASCADE is speeified, then any such dependent object will be dropped by the execution of
statement> specified in the General Rules of this Subclause.

NOTE 37 — CN can be ¢ontained in an implicit trigger column list of a trigger descriptor.

Rules

shall include a column descriptor CD whose column name is equivalent to the <columin name>

pscriptor.

ferences to
in an exists

he <revoke

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

2) LetAbethe <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

100
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3) LetRbeany SQL-invoked routine whose routine descriptor contains CN in the <SQL routine body>.
Let SN be the <specific name> of R. The following <drop routine statement> is effectively executed
for every R without further Access Rule checking:

DROP SPECI FI C ROUTI NE SN CASCADE

4) (CDisdestroyed and the ordinal position of every column descriptor following CD in FTD is reduced
by 1 (one).

5) The degree of the table described by FTD is reduced by 1 (one).

Confoﬂmance Rules

None.
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10.20

<drop foreign table statement>

Function

Destroy a foreign table.

Format

<drop fo
DRCP H

Syntax

1) Thgschema Sidentified by the explicit or implicit schema name of the <tablename> TN sh3

afo

by FTD.

2) IfR

a)
b)

<)

Access

1) Thdenabled authorization identifiers shall include the <authorization identifier> that ov

General Rules

1) Eve

2) Thq following)<revoke statement> is effectively executed with a current authorization id¢
“_SYSTEM-and without further Access Rule checking:

REVODKE/ALL PRI VI LEGES ON TN FROM

reign table statenent> ::=

OREI GN TABLE <t abl e name> <drop behavi or>

Rules

Ireign table descriptor FTD whose table name is equivalent to TN. LetT)be the table d

FSTRICT is specified, then T shall not be referenced in any of/thefollowing:
The <query expression> of any view descriptor.
The <SQL routine body> of any SQL-invoked routine descriptor.

The trigger action of any trigger descriptor.

NOTE 38 — If CASCADE is specified, then such referenced objects will be dropped by the execution of tH
statement> specified in the General Rules of this Subclause.

Rules

NOTE 39 — This\déletion does not create a new state change in the most recent statement execution co

Ilinclude
bscribed

e <revoke

s S.

ry row of T is effectively deleted at the end of the SQL-statement, prior to the checkinlg of any
intggrity constraints.

htext.

entifier of

A CASCADE

3) LetRbeany SQL-invoked routine whose routine descriptor contains TN in the <SQL routine 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 contain a <drop
foreign table statement>.
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11 Access control

This Clause modifies Clause 12, “Access control”, in ISO/IEC 9075-2.

11.1 <privileges>

This Sub

fause modiffes Subctause 12-3,<privitegess Im1SO/TEC 90752

Function
Specify privileges.
Format
<obj ect |hame> ::=
I Al alternatives froml|SQO | EC 9075-2
| FORH GN DATA WRAPPER <f or ei gn-data wrapper nane>
| FORH GN SERVER <f orei gn server nane>
Syntax|Rules
1) ’Insert after SR 4)a):‘ If ON specifies a <foreign‘server name> or a <foreign-data wrapper name>,
theh AC shall specify USAGE.
Access|Rules
No additional Access Rules.
General Rules

No

ndditional Generdl Rules.

ConforimanceRules

No

hdditional Conformance Rules.
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11.2 <revoke statement>

This Subclause modifies Subclause 12.7, “<revoke statement>", in ISO/IEC 9075-2.

Function

Destroy privileges and role authorizations.

Format
No qdditional Format items.
Syntax|Rules
No gdditional Syntax Rules.
Access|Rules
No gdditional Access Rules.
General Rules
1) ‘ Insertafter GR 12)b): ‘ Let Tbe any foreign table descriptorincluded in S1. T'is said to be a

if th
sery

e revoke destruction action would resultinfA1 no longer having USAGE privilege on t}
Fer associated with the foreign table described by T.

2) |Ins

ert after GR 12)p):‘ Let FS be any foreign server descriptor. FS is said to be abandonec

revi
wrdg

pke destruction action would result in A1 no longer having USAGE privilege on the for
pper associated with the forgigh server described by FS.

3) |Au

bment GR 12)q)‘ by adding-“abandoned foreign server descriptor and abandoned fore

des
dep

criptor” to the list of objects whose existence would cause an exception condition to |
pndent privilege descriptors still exist (2B000).

4) ‘Ins

ert after the last GR: ‘ For every abandoned foreign server descriptor F§, let FSN be thg

sen

further AccessRule checking:

DRO

er name> of-KS. The following <drop foreign server statement> is effectively execute

P SERVER FSN CASCADE

bandoned
e foreign

f if the
pign-data

ign table
e raised:

<foreign
1 without

5) |Ins

rtafter the last GR: | For every abandoned fm'mpn table descriptor FT,let ST.ETN be t

e <table

name> of FT. The followmg <drop foreign table statement> is effectlvely executed without further
Access Rule checking:

DROP FOREI GN TABLE S1. FTN CASCADE

Conformance Rules

No additional Conformance Rules.
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er mapping definition>

11.3 <user mapping definition>

Function

Define the mapping of an authorization identifier to a foreign server.

Format

<user nma

pi ng definition> ::=

CREATE
SH

<speci fi
<aut

| USER

| CURR

| PUBL

Syntax

1) Let

<authorization identifier>; if PUBLIC is specified, then let Ube PUBLIC; otherwise, let U be t}

aut

2) The
is U

3) The
des

USER MAPPI NG FOR <specific or generic authorization identifier>
RVER <foreign server nanme> [ <generic options> ]

c or generic authorization identifier> ::=
hori zation identifier>

ENT_USER
| C

Rules
FSN be the <foreign server name>. If <authorization identifier> is specified, then let

horization identifier.

/ be the
e current

SQL-environment shall not include a user mapping descriptor whose authorization identifier

and whose foreign server name is equivalent-to FSN.

catalog identified by the explicit or implicit catalog name of FSN shall include a forei
criptor whose foreign server name is;equivalent to FSN.

b1l server

d by FSN.

bntation-

IC.

Access|Rules
1) Thdapplicable privileges shall'include the USAGE privilege on the foreign server identifie
2)  Additional privileges, if.any, necessary to execute <user mapping definition> are implem
defined (IE024).
General Rules
1) A uper mapping descriptor UMD is created. UMD includes:
a) | _Case:
i) If <specific or generic authorization identifier> specifies PUBLIC, then PUBL
ii) 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; other-

106

wise, an empty generic options descriptor.
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Conformance Rules

1)  Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a <user
mapping definition>.
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11.4 <alter user mapping statement>

Function

Change the definition of a user mapping.

Format

<al ter user nmapping statement> ::=
ALTER [USER MAPPI NG <specific or generic authorization identifier>
SHRVER <forei gn server name> <alter generic options>

Syntax| Rules
1)  Let|FSN be the <foreign server name> and let AGO be the <alter generic options>. If <authorization

identifier> is specified, then let U be the <authorization identifier>; if PUBLIC is specified, then let
U be PUBLIC; otherwise, let U be the current authorization identifier:

2) ThdSQL-environment shall include a user mapping descriptor UMD whose authorization jdentifier
is Yland whose foreign server name is equivalent to FSN.

Access|Rules

1)  Thq privileges necessary to execute <alter user mapping statement> are implementation-defined
(IM023).

General Rules

None.

Conforimance Rules

1)  Without Feature M004,“Foreign data support”, conforming SQL language shall not contain/an <alter
usef mapping statement>.
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11.5 <drop user mapping statement>

Function

Destroy a

user mapping.

Format

<drop user _nepping statenment> ::=

DROP USER MAPPI NG FCR <specific or generic authorization identifier>
SHRVER <f orei gn server nane>

Syntax

1)  Let|FSN be the <foreign server name>. If <authorization identifier> is sp€cified, then let
<authorization identifier>; if PUBLIC is specified, then let U be PUBLIC; atherwise, let U be t}
authorization identifier.

2) The

is U
Access
1) The

(W

General Rules

1) UMD is destroyed.

Confor
1) Wit
use

Rules

SQL-environment shall include a user mapping descriptor UMD whose authorization
and whose foreign server name is equivalent to FSN.

Rules

privileges necessary to execute <drop user mapping statement> are implementation
024).

mance Rules

hout Feature M004)“Foreign data support”, conforming SQL language shall not contai
' mapping statement>.

J be the
e current

jdentifier

-defined

h a <drop
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12 SQL-client modules

This Clause modifies Clause 13, “SQL-client modules”, in ISO/IEC 9075-2.

12.1 <SQL-client module definition>

This Sub

Functig

Define an

Forma

No (g

Syntax

No

Access

No

Geners3

lause modtffes Subctause 131, <SQL-cifent modute definitions T ISO/IEC 90752

D11

SQL-client module.

¥

dditional Format items.

Rules

hdditional Syntax Rules.

Rules

ndditional Access Rules.

11 Rules

1) ‘Ins

ert after GR 4)a): ‘ If the SQL-session context of any of the SQL-sessions associated with

age

a)
b)

ht include {foreign seérver name : FSConnectionHandle} pairs, then for each such pair
Let CH be the(FSConnectionHandle.

The Fr eeFSConnect i on() routine is invoked with CH as the argument.

2) ‘Ins

ert after.GR 4)a): ‘ If the SQL-session context of any of the SQL-sessions associated with

age

ht inclide {foreign-data wrapper name : WrapperEnvHandle} pairs, then for each suc

a)

et FHbhe the ‘/\/rﬂppnrﬁnv”nnd]n

b)

The FreeW apper Env() routine is invoked with EH as the argument.

Conformance Rules

No additional Conformance Rules.
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h pair:
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12.2 <externally-invoked procedure>

This Subclause modifies Subclause 13.3, “<externally-invoked procedure>", in ISO/IEC 9075-2.

Function

Define an externally-invoked procedure.

Format

No ¢

Syntax

dditional Format items.

Rules

1) ‘Ins

ert before SR 1):‘ <host parameter data type> shall not contain a <datalink control de

2) |Ins

ert into SR 10)e)‘ after

the

package SQLSTATE_CODES is

finition>.

©ISO/IEC 2

code:

| NVALI D_FOREI GN_SERVER_SPECI FI CATI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE := "0X000";

PASS_THROUGH _SPECI FI C_ CO\IDI TI ON_NO_SUBCL'ASS:
constant SQLSTATE_TYPE := "0Y0O00";

PASS_THROUGH SPECI FI C_ CO\IDI TI ONLI NVALI D_CURSOR_OPTI ON:
constant SQLSTATE_TYPE : = "0Y0O01™;

PASS_THROUGH_SPECI FI C_CO\IDI TI ONLISNVALI D_CURSOR_ALLOCATI ON:
constant SQ.STATE_TYPE := "QY002";

DATA_EXCEPTI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE :=(222000";

DATA_EXCEPTI ON_I NVALI D_DATA” SPEC!I FI ED_FOR_DATALI NK:
constant SQLSTATE TYRE):= "22017";

DATA EXCEPTI ON_NULL_ ARGUI\/ENT PASSED TO DATALI NK_CONSTRUCTOR:
constant SQLSTATE TYPE : = "2201A";

DATA_EXCEPTI ON_DATALI NK VALUE_EXCEEDS_I\/AXI MUM_LENGTH:
constant SQLSTATE _TYPE : = "2201D';

FDW _SPECI FI C,CONDI TI ON_NO_SUBCLASS:
const ant SQ=STATE_TYPE : = "HV000";

FDW _SPECIFI.C* CONDI TI O\I_I\/EI\/D?Y_ALL(I:ATI ON_ERROR:
constant—SQLSTATE_TYPE : = "HVO0O1";

FDW SPECI FI C_CONDI TI ON_I NVALI D_DATA_TYPE:
consttant SQLSTATE_TYPE : = "HV004";

FDW_SPECI FI C_CONDI Tl ON_ CO_UNN NAME_NOT_FOUND:
const ant SQLSTATE_TYPE : = "HV0O05";

-FB#SPEehFhe—eadBI‘H-Gdﬂ#thB—aﬁﬂﬁﬁr'HPE—BEseRi-PTa%
constant SQLSTATE_TYPE := "HV0O06";

FDW SPECI FI C_CONDI TI ON_I NVALI D_COLUMN_NAME:
constant SQLSTATE_TYPE : = "HVO07";

FDW _SPECI FI C_CONDI TI ON_I NVALI D_USE_OF_NULL_PO NTER:
constant SQ.STATE TYPE := "HV009";

FDW SPECI FI C_CONDI TI ON_I NVALI D_STRI NG_FORNVAT:
constant SQLSTATE_TYPE : = "HVOOA";

FDW SPECI FI C_CONDI TI ON_I NVALI D_HANDLE:
constant SQLSTATE_TYPE : = "HVOOB";

FDW _SPECI FI C_CONDI TI ON_I NVALI D_OPTI ON_I NDEX:
constant SQ.STATE TYPE := "HVOOC';

FDW SPECI FI C_CONDI TI ON_I I\NALI D_OPTI ON_NAME:
constant SQLSTATE_TYPE : = "HVOOD';

FDW _SPECI FI C_CONDI TI ON_OPTI ON_NAME_NOT_FOUND:
constant SQ.STATE_TYPE : = "HV00J";
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FDW _SPECI FI C_CONDI TI ON_UNABLE_TO CREATE_EXECUTI ON:
constant SQ.STATE TYPE := "HVOOL";

FDW SPECI FI C_CONDI TI ON_UNABLE_TO CREATE_REPLY:
constant SQLSTATE_TYPE := "HVOOM;

FDW SPECI FI C_CONDI TI ON_UNABLE_TO ESTABLI SH_CONNECTI ON:
constant SQLSTATE_TYPE : = "HVOON';

FDW _SPECI FI C_CONDI TI ON_NO_SCHEMAS:
constant SQ.STATE TYPE := "HVOOP";

FDW SPECI FI C_CONDI TI ON_SCHEMA_NOT_FOUND:
constant SQLSTATE_TYPE : = "HV0O0Q';

FDW _SPECI FI C_CONDI TI ON_TABLE_NOT_FOUND:
constant SQLSTATE_TYPE : = "HVOOR';

FDW _SPECI FI C_CONDI TI ON_FUNCTI ON_SEQUENCE_ERROR:
constant SQLSTATE _TYPE = "HVO107;

FDW SPECI FI C_CONDI TI ON_LI M T_ON_NUVBER_OF_HANDLES_EXCEEDED:
constant SQLSTATE_TYPE := "HV014";

FDW _SPECI FI C_CONDI TI ON_| NCONSI STENT_DESCRI PTOR _| NFORVATI ON:
constant SQLSTATE_TYPE : = "HV021";

FDW _SPECI FI C_CONDI TI ON_I NVALI D_ATTRI BUTE_VALUE:
constant SQLSTATE TYPE := "HV024";

FDW SPECI FI C_CONDI TI ON_I NVALI D_STRI NG_LENGTH_OR_BUFFER_LENGTH:
constant SQLSTATE_TYPE := "HV090";

FDW _SPECI FI C_CONDI TI ON_I NVALI D_DESCRI PTOR_FI ELD | DENTI FILER:
constant SQLSTATE_TYPE : = "HV091";

DATALI NK_EXCEPTI ON_NO_SUBCLASS:
constant SQ.STATE TYPE := "HWO00";

DATALI NK_EXCEPTI ON_EXTERNAL_FI LE_NOT_LI NKED:
constant SQLSTATE_TYPE := "HWO01";

DATALI NK_EXCEPTI ON_EXTERNAL_FI LE_ALREADY_LI NKED:
constant SQLSTATE_TYPE : = "HW02";

DATALI NK_EXCEPTI ON_REFERENCED_FI LE_DCES_NGOI/ EXI ST:
constant SQ.STATE TYPE := "HWO03";

DATALI NK_EXCEPTI ON_I NVALI D_WRI TE_TOKEN:
constant SQLSTATE_TYPE := "HWO04";

DATALI NK_EXCEPTI ON_I NVALI D_DATALI NK{EONSTRUCTI ON:
constant SQLSTATE_TYPE : = "HW05";

DATALI NK_EXCEPTI ON_I NVALI D_WRI TE~PERM SSI ON_FOR_UPDATE:
constant SQLSTATE TYPE : = " HWO06";

DATALI NK_EXCEPTI ON_REFERENCED FI LE_NOT_VALI Dt
constant SQLSTATE_TYPE :=>"HWO07";

CLI _SPECI FI C_CONDI TI ON_NO-SUBCLASS:
constant SQLSTATE_TYPE-: = "HY000";

CLI _SPECI FI C_CONDI TI ON) | NVALI D_ATTRI BUTE_I DENTI FI ER:
constant SQ.STATE TYPE := "HY092";

CLI _SPECI FI C_CONBI\FI ON_I NVALI D_DATALI NK_VALUE:
constant SQLSTATE_TYPE : = "HY093";

Thd text of the’Ada library unit package Interfaces.SQL is also available from the ISO webfsite as a
“digital artifact”. See ht t ps: / / st andar ds. i so. org/i so-i ec/ 9075/ -9/ ed-5/ en/ to

dovnloaddigital artifacts for this document. To download the library unit package, seledt the file
named NSO | EC 9075-9(E) _MED- I nterfaces. SQL. ada.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.
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Conformance Rules

No additional Conformance Rules.
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12.3 <SQL procedure statement>

This Subclause modifies Subclause 13.4, “<SQL procedure statement>", in ISO/IEC 9075-2.

Function

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

Format

<SQ. schenma definition statement> ::=
I Al alternatives from|SQO | EC 9075-2
| <forleign table definition>
| <forleign server definition>
| <forleign-data wapper definition>
| <usefr mapping definition>
| <routine mapping definition>

<SQ. schlema nmani pul ati on statenent> ::=
I Al alternatives froml|SQO | EC 9075-2
| <altler foreign table statenent>
| <drojp foreign table statement>
| <altler foreign server statenent>
| <drojp foreign server statenent>
| <altler foreign-data w apper statenent>
| <drojp foreign-data w apper statenment>
| <altler user mapping statenent>
| <drojp user mapping statenent>
| <altler routine mapping statenment>
| <drojp routine mapping statenent>
<SQL sesjsion statenment> ::=
I Al alternatives fromlSQO IEC9075-2
| <set| passt hrough st at enent >

Syntax|Rules

No qdditional Syntax Rules.

Access|Rules

No qdditional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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12.4 Data type correspondences

This Subclause modifies Subclause 13.5, “Data type correspondences”, in ISO/IEC 9075-2.

Function

Specify the data type correspondences for SQL data types and host language types.

Tables
‘ Insertingo Table 21, “Data type correspondences for Ada” | the rows of Table 5, “Data type corresppndences
for Ada”.
Table 5 — Data type correspondences for Ada
SQL Data Type Ada Data Type
DATALINK SQL_STANDARD.CHAR, with P'LENGTH of LD

LD: The|length of the Ada character type corresponding with SQL data type DATALINK, which is the smallest int
less than the quotient of the division N/B

N: the njaximum datalink length (the term “maximum datalink length*is defined in Subclause 4.18, “Datalinks”)

B: the implementation-defined (IV001) number of octets contained-in a character of the host language

ger not

Insertinfo Table 22, “Data type correspondences’for C”| the rows of Table 6, “Data type corresppndences
for C”.
Table 6 —. Data type correspondences for C
SQL Data Type €' Data Type
DATAIINK char, with length LD

than thd

N: the i

LD: the length of the C character type corresponding with SQL data type DATALINK, which is the smallest integer

quotient of the.division N/B

aximum datalink length (the term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”)

B: the implenientation-defined (IV002) number of octets contained in a character of the host language

not less

Insertinto Table 23, “Data type correspondences for COBOL’

ences for

COBOL".
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Table 7 — Data type correspondences for COBOL

SQL Data Type COBOL Data Type

DATALINK alphanumeric, with length LD

LD: the length of the COBOL character type corresponding with SQL data type DATALINK, which is the smallest integer
not less than the quotient of the division N/B

N: the masdmn-datalinklenath-{the-term—maximuwn-datalinklenath’ is-definedin-Subeclause4-18“Patalinks’)
: o \Y o 4 J

B is the |mplementation-defined (IV003) number of octets contained in a character of the host language

Insert info Table 24, “Data type correspondences for Fortran”| the rows of Table 8, “Data type [corres-
pondencgs for Fortran”.

Table 8 — Data type correspondences for Forttan

SQL Data Type Fortran Data Type

DATALINK CHARACTER with length LD

LD: the length of the Fortran character type corresponding with SQL-data type DATALINK, which is the smallest |nteger
not less|than the quotient of the division N/B

N: the nJaximum datalink length (the term “maximum datalink'length” is defined in Subclause 4.18, “Datalinks”)

Bis the |mplementation-defined (IV004) number of octets.contained in a character of the host language

Insertinto Table 25, “Data type corresponderices for M” | the rows of Table 9, “Data type corresppndences

for M”.
Table 9°— Data type correspondences for M
SQL Dpata Type MUMPS Data Type
DATAIINK character

Insert info Table'26, “Data type correspondences for Pascal” | the rows of Table 10, “Data type|corres-

pondencgs for-Pascal”.

Lo |

1 Y N 2 2 1 £ D 1
dDIC 1U = Udld lypC LoIrrespoiuciices 101 rdastdl

SQL Data Type Pascal Data Type

DATALINK PACKED ARRAY[1..LD] OF CHAR

LD: the length of the Pascal character type corresponding with SQL data type DATALINK, which is the smallest integer
not less than the quotient of the division N/B

N: the maximum datalink length (the term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”)

B: the implementation-defined (IV005) number of octets contained in a character of the host language
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Insert into Table 27, “Data type correspondences for PL/1”| the rows of Table 11, “Data type correspond-

ences for PL/I".

Table 11 — Data type correspondences for PL/I

SQL Data Type PL/I Data Type

DATALINK CHARACTER VARYING(LD)

LD: the length of the PL/I character type corresponding with SQL data type DATALINK, which is the smallest integer not
less than the quotient of the division N/B

N: the njaximum datalink length (the term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”)

B is the |mplementation-defined (IV006) number of octets contained in a character of the host language

Conforimance Rules

No @dditional Conformance Rules.
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13 Additional data manipulation rules
This Clause modifies Clause 15, "Additional data manipulation rules”, in ISO/IEC 9075-2.

13.1 Effect of deleting rows from base tables

This Subdi 775-2.

Function

Specify the effect of deleting rows that have been marked for deletion from one ofi more base tables.

Syntax|Rules

No @dditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) \Insert after GR 8): ‘ For each row R that jgmarked for deletion from T, for each site DLC whiose value
is a|constituent of the value of R such'that the declared type of DLC is DATALINK or some|distinct
type whose source data type is DATALINK, and such that the data type descriptor of the declared
type of DLC is or includes a datalink data type descriptor with link control option FILE LINK CON-
TRQL, let DLCV be the value-ofDLC.

NOTE 40 — “constituent’ is defined in Subclause 4.3, “Columns, fields, and attributes”.

2) ‘Insert after GR 8):! If DLCV is not the null value, then let EF be the external file referenced by DLCV.

Casg:

a) | IfEF isnotlinked and the integrity control option included in the descriptor of DL{ specifies
INTEGRITY ALL, then an exception condition is raised: datalink exception — externgl file not
linked (HW001).

b) —If EF1s linked, then EF 15 unlinked.

NOTE 41 — The effect of unlinking depends on the unlink control option, RESTORE or DELETE, included in
the column descriptor of C, as specified in Subclause 4.18, “Datalinks”.

Conformance Rules

No additional Conformance Rules.
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13.2 Effect of inserting tables into base tables

This Subclause modifies Subclause 15.11, “Effect of inserting tables into base tables”, in ISO/IEC 9075-2.

Function

Specify the effect of inserting each of one or more given tables into its associated base table.

Rules

Syntax

No

Access

No

Geners3

hdditional Syntax Rules.

Rules

ndditional Access Rules.

11 Rules

1) ‘Ins

ert after GR 8):‘ For each row R inserted into T, for each site DLC whose value is a con

oft

typ
add
ALI

a)

b)

ne value of R such that the declared type of DLC is DATALINK or some distinct type who

e is DATALINK, and such that the data type descriptorof the declared type of DLC is ot

talink data type descriptor with link control option's FILE LINK CONTROL and either IN
or INTEGRITY SELECTIVE, let DLCV be the value of DLC.

NOTE 42 — “constituent” is defined in Subclause 4.3;“Columns, fields, and attributes”.
If DLCV is not the null value, then
Case:

i) If DLCV does not reference a file, then an exception condition is raised: datalink
— referenced file does not exist (HW003).

ii) Otherwise, let EF be the external file referenced by DLCV.

Case:

i) If the Construction Indication of DLCV is not the null value, then an exception
isvaised: datalink exception — invalid datalink construction (HW005).

ii) If EF is linked, then an exception condition is raised: datalink exception — ex|

already linked (HW002).

stituent

Se source
includes

TEGRITY

exception

rondition

ternal file

iii) LEINTEGRITY ALL is cpnr‘iﬁnr‘]’ then EEFis linked ar‘r‘nrr‘]ing tothe <datalink fi

e control

option> READ PERMISSION and WRITE PERMISSION of DLC.

iv) If INTEGRITY SELECTIVE is specified, then EF may be linked in an implementation-
defined manner according to the <datalink file control option> READ PERMISSION and

WRITE PERMISSION of DLC.

i) If the read permission option included in the descriptor of DLC is DB, then the SQL-

Mediated Read Access Indication of DLCV is set to True.

ii) Otherwise, the SQL-Mediated Read Access Indication of DLCV is set to False.

© ISO/IEC 2023 - All rights reserved
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d)

e)
f)

Confmlmance Rules

No

120

Case:

i) If the write permission option included in the descriptor of DLC is either ADMIN
REQUIRING TOKEN FOR UPDATE or ADMIN NOT REQUIRING TOKEN FOR UPDATE,
then the SQL-Mediated Write Access Indication of DLCV is set to True.

ii) Otherwise, the SQL-Mediated Write Access Indication of DLCV is set to False.
The Write Token of DLCV is set to the null value.

The Construction Indication of DLCV is set to the null value.

hdditional Conformance Rules.
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13.3 Effect of replacing rows in base tables

This Subclause modifies Subclause 15.14, “Effect of replacing rows in base tables”, in ISO/IEC 9075-2.

Function

Specify the effect of replacing rows that have been marked for replacement in one or more base tables.

Syntax Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Insert after GR 10):‘ For each replaced row R, for each site DLC whose value is a constitupnt of the
valye of R such that the declared type of DLC is DATALINK or some distinct type source type is
DATALINK, and such that the data type descriptor of thie,declared type of DLC is or includes a
datplink data type descriptor with link control optiofis FILE LINK CONTROL and either INTEGRITY
AL} or INTEGRITY SELECTIVE, let DLCV1 be the value of DLC and let DLCVZ2 be the value ¢f the site
in the new transition variable that corresponds te"DLC.

NOTE 43 — “constituent” is defined in Subclause 4.3, “Columns, fields, and attributes”.

a) | If DLCV1 is not the null value, thenzlet EF1 be the external file referenced by DLCV1,

Case:

i) If EF1 is not linked(and the integrity control option included in the descriptdr of DLC
specifies INTEGRITY ALL, then an exception condition is raised: datalink exception —
external file.not linked (HW001).

ii) If EF1 is(inked, EF1 is unlinked.

NOTE 44 — The effect of unlinking depends on the unlink control option, RESTORE or DELETE,
included in the column descriptor of C, as specified in Subclause 4.18, “Datalinks”.

b) | If DLCY2 is not the null value, then:

i Case:

T] T DLCVZ does notreference a file, then an exception condition is raised: datalink
exception — referenced file does not exist (HW003).

2)  Otherwise, let EFZ be the external file referenced by DLCVZ.
ii) Case:

1) IfEFZ2islinked, then an exception condition is raised: datalink exception — external
file already linked (HW002).

2)  Ifthe Construction Indication of DLCVZ is either NEWCOPY or PREVIOUSCOPY,
then:
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A)  If the write permission option included in the descriptor of DLC is ADMIN
REQUIRING TOKEN FOR UPDATE, then

Case:

I) If the Write Token of DLCVZ is the null value, then an exception con-
dition is raised: datalink exception — invalid write token (HW004).

1) If the Write Token of DLCVZ is not valid according to implementation-
defined (IE025) rules, then an exception condition is raised: datalink
exception — invalid write token (HW004).

B) Ifthe write permission option included in the descriptor of DLC isHLOCKED,
then an exception condition is raised: datalink exception — invalid write
permission for update (HW006).

C) Ifthe File Reference of DLCV1 and the File Reference 6f DLCVZ arg not
identical, then an exception condition is raised: datalink exception — refer-
enced file not valid (HW007).

D) EFZ2islinked according to the read permission eption and write pgrmission
option included in the descriptor of DLC;

3) IfINTEGRITY ALL is specified, then EFZ2 islinKed according to the <datplink file
control option> of READ PERMISSION and WRITE PERMISSION of DL

4) IfINTEGRITY SELECTIVE is specified, then EF2 may be linked in an implemen-
tation-defined manner according to6 the <datalink file control option> ¢f READ
PERMISSION and WRITE PERMISSION of DLC.

iii)  Case:

1)  Ifthe read permissionsoption included in the descriptor of DLC is DB, then the
SQL-Mediated Read‘Access Indication of DLCVZ is set to True.

2)  Otherwise, the, SQL-Mediated Read Access Indication of DLCVZ is set td False.
iv) Case:

1)  If the write permission option included in the descriptor of DLC is eith¢r ADMIN
REQUIRING TOKEN FOR UPDATE or ADMIN NOT REQUIRING TOKEN FOR
UPDATE, then the SQL-Mediated Write Access Indication of DLCVZ is sdt to True.

2 \Otherwise, the SQL-Mediated Write Access Indication of DLCVZ is set tp False.
V) The Write Token of DLCVZ is set to the null value.

) The Construction Indication of DLCVZ is set to the null value.

Conformance Rules

No additional Conformance Rules.
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14 Session management

This Clau

14.1

se modifies Clause 19, “Session management”, in ISO/IEC 9075-2.

<set passthrough statement>

Function

Set the p

Forma

<set pas

hss-through flag to True or False for the current SQL-session context.

¥

st hr ough statement> :: =

SET PASSTHROUGH <passt hrough specificati on>

<passt hr
<val
| OFF

ough specification> ::=
ue specification>

Syntax|Rules

1) Thqdeclared type of the <value specification>‘shall be a character string type.

Access

Non

Geners3

1) Ifth
FSN

Rules

11 Rules

ere is a pass-through foreign server name included in the current SQL-session contex
be that passsthrough foreign server name, let WN be the name of the foreign-data w

included in theforeign server descriptor of the foreign server identified by FSN, let WR be th

dat
dat

2) For

h wrappenidentified by WN, and let WRLN be the name of the library identified in the
h wrapper descriptor of WR.

each execution handle EXH; that is part of an {<SQL statement name> : ExecutionHar

, then let
rapper

e foreign-
foreign-

dle} pair

tha

LIS presentin the current SUYL-session context, the Fr eekExecut 1 onHandl e() routineint

identified by WRLN is invoked with EXH; as the argument.

he library

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 val

TRIM( BOTH' ' FROM S )

© ISO/IEC 2023 - All rights reserved
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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 (0X000).

iii)  Ifaforeign 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 (0X000).

iv) If the current privileges do not include USAGE privilege on FS, then an exception con-
dition is raised: invalid foreign server specification (0X000).

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-gontext is
set to the foreign server name of FS.

b) | Otherwise:
i) The pass-through flag of the current SQL-session context is set’toFalse.

ii) The pass-through foreign server name included in the current SQL-session dontext is
deleted.
Conformance Rules

1)  Without Feature M004, “Foreign data support”, confornfing SQL language shall not contalin a <set
paspthrough statement>.
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This Clause modifies Clause 20, “Dynamic SQL”, in ISO/IEC 9075-2.

15.1 Description of SQL descriptor areas

This Subdi

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

Syntax|Rules

1)
2)

|Insprt before SR 6)s):| TYPE indicates DATALINK.

|Insprt before SR 7)z):| TYPE indicates DATALINK and T is specified by DATALINK.

Access|Rules

No additional Access Rules.

General Rules

1)

Confm]mance Rules

‘Insert into Table 30, “Codes used for’'SQL data types in Dynamic SQL”

the rows of Table 1

use for SQL data types in Dynamic SQL".

Table 12 — Codes used for SQL data types in Dynamic SQL

2, “Codes

Datfa Type

Code

DATALINK

70

No additional Conformance Rules.
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15.2 <prepare statement>

This Subclause modifies Subclause 20.7, “<prepare statement>", in ISO/IEC 9075-2.

Function

Prepare a statement for execution.

Format

No ¢

Syntax

No

Access

No

Geners3

hdditional Syntax Rules.

ndditional Access Rules.

dditional Format items.

Rules

Rules

11 Rules

1) ‘Ins

ert before GR 1): ‘ If the pass-through flag of the' current SQL-session context is True arjd if <SQL

staffement variable> conforms to the Formatand Syntax Rules of a <preparable statement> other

tha
a)

b)

c)

126

h <set passthrough statement>, then:

Let FSN be the pass-through foreign server name included in the current SQL-sessioh context.
Let WN be the name of the foreign-data wrapper included in the foreign server desgriptor 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 identified in the foreign-data wrapper descriptor of WR.

Case:

i) If the cufrent 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.

ii) Otherwise:

1) Let WH be the WrapperHandle allocated for the foreign-data wrapper {dentified
by WN. The resource identified by WH is referred to as an allocated forgign-data
wrapper description.

2) Let WEH be the WrapperEnvHandle returned by the invocation of
Al | ocW apper Env() inthelibrary 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.

Case:

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 the
FSConnectionHandle associated with FSN.
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f)
g)

Conforimance Rules

No

hdditional Conformance Rules.
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ii) Otherwise:

1) LetSHbe the ServerHandle allocated for the foreign server identified by

FSN.The

resource identified by SH is referred to as an allocated foreign server description.

2)  Ifthere is a user mapping identified by the current authorization identifier, then
let UH be the UserHandle allocated for that user mapping; otherwise, let UH be

the UserHandle allocated for the user mapping identified by PUBLIC. The

resource

identified by UH is referred to as an allocated user mapping description.

3) Let FSCH be the FSConnectionHandle returned by the invocation of Connect -

ments.
4)  The {FSN: FSCH} pair is included in the current SQL-session context.
5) SHis deallocated and all its resources are freed.
6) UHis deallocated and all its resources are freed.

Let STV be the contents of <SQL statement variable>. Let STVL/be-the length of STV.
be the ExecutionHandle returned by the invocation of Tr ansni‘t'Request () in the li
identified by WRLN with FSCH, STV, and STVL as arguments:

Servert—inthetibrary-identifiedby WREN with- WEH SH-and-tUHasthe argu-

Let EXH
brary

If 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
ExecutionHandle associated with <SQL statemefit hame>.

be the

i) The Fr eeExecut i onHandl e() routineinrthe library identified by WRLN is invpked with
OEXH as the argument.
ii) The {SQL statement name : ExeeutionHandle} pair whose SQL statement nafne is

equivalent to <SQL statementname> is removed from the current SQL-sessio
The {<SQL statement name> :-EXH} pair is included in the current SQL-session cont

No further General Rules ef:this Subclause are applied.

N context.

ext.
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15.3 <deallocate prepared statement>

This Subclause modifies Subclause 20.9, “<deallocate prepared statement>", in ISO/IEC 9075-2.

Function

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

Format

No qdditional Format items.

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Insert before GR 1):‘ If the pass-through flag of the current SQL-session context is True, and the
curfent SQL-session context includes an {SQl=statement name : ExecutionHandle} pair whose SQL
stafement name is equivalent to <SQL statement name>, then:

a) | Let FSN be the pass-through foreign' server name included in the current SQL-sessioh context.
Let WN be the name of the foreign-data wrapper included in the foreign server desgriptor 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 identified in the foreign-data wrapper descriptor of WR.
Let EXH be the ExecutiohHandle associated with <SQL statement name>.

b) | The FreeExecutitenHand| e() routine in the library identified by WRLN is invoked with EXH
as the argument.

c) | The {SQLstatement name : ExecutionHandle} pair whose SQL statement name is equivalent
to <SQLstatement name> is removed from the current SQL-session context.

d) | No-further General Rules of this Subclause are applied.

Conformance Rules

No additional Conformance Rules.

128 © ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
15.4 <describe statement>

15.4 <describe statement>

This Subclause modifies Subclause 20.10, “<describe statement>", in ISO/IEC 9075-2.

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 qdditional Format items.

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Insert before GR 1):‘ If the pass-through flag-of'the current SQL-session context is True, &nd the
curfent SQL-session context includes an {SQL statement name : ExecutionHandle} pair whose SQL
staffement name is equivalent to <SQL.statement name>, then:

a) | Let EXH be the ExecutionHandle associated with <SQL statement name>. Let WPD and WRD
be the wrapper parameter descriptor and wrapper row descriptor, respectively, asqociated
with the WPDHandle and'WRDHandle, respectively, that would be returned by the ipvocation
of Get WPDHandl e() and/Get WRDHandl e() with EXH as the ExecutionHandle paramdter.

b) [ AnSQL system descriptor area shall have been allocated and not yet deallocated whpse name
is the value ofthe' <descriptor name>’s <simple value specification> and whose scope is that
specified by.the <scope option>. Otherwise, an exception condition is raised: invalig SQL

descriptoxname (33000).

c) | LetDAbethedescriptor areaidentified by the <descriptor name>. Let N be the <occyrrences>
specified when DA was allocated.

d) DA is set as follows:

i) 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 TDis greater than N, then a completion condition is raised: warning — insuffi-
cient item descriptor areas (01005).

3) All header fields are set to the values of the header fields of WRD with the same
name.
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4) IfTDis 0 (zero) or TD is greater than N, then no item descriptor areas are set.
Otherwise, the first TD item descriptor areas are set with values from the corres-
ponding item descriptor areas and, optionally, subordinate descriptors from WRD.

ii) 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 TDis greater than N, then a completion condition is raised: warning — insuffi-
cient item descriptor areas (01005).

3) Allheader fields are set to the values of the header fields of WPD with the same
name.

4) IfTDis 0 (zero) or TD is greater than N, then no item descriptor-areas are set.
Otherwise, the first TD item descriptor areas are set with values from the corres-
ponding item descriptor areas and, optionally, subordinate descriptors ffom WPD.

e) | No further General Rules of this Subclause are applied.

2) ‘Insert after GR 7)d)xi):‘ If TYPE indicates DATALINK, then LENGTHzand OCTET_LENGTH are set
to the maximum datalink length.

NOTE 45 — The term “maximum datalink length” is defined in Subclause4.18, “Datalinks”.

Conforimance Rules

No gdditional Conformance Rules.
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15.5 <input using clause>

This Subclause modifies Subclause 20.11, “<input using clause>", in ISO/IEC 9075-2.

Function

Supply input values for an <SQL dynamic statement>.

Format

No qdditional Format items.

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Insert after GR 1):‘ If the pass-through flag of thecurrent SQL-session context is True, then:

a) | Let HL1 be the host language in which‘the SQL-server is written and let HLZ be the host lan-
guage 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 be the
<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 wrapper para-
meter descriptor and server parameter descriptor, respectively, associated with the
WPDHandle'and SPDHandle, respectively, that would be returned be the invocation pf Get Wp-
DHandle(") and Get SPDHand! e() with EXH as the ExecutionHandle parameter.

d) | LetP-be the value of COUNT in WPD.

e) If <using arguments> is cpp{‘iﬁpd and the number of <using argument>sisnot D, tHen an
exception condition is raised: dynamic SQL error — using clause does not match dynamic
parameter specifications (07001).

f)  If <using input descriptor> is specified, then:
i) Let DA be the descriptor area identified by <descriptor name>.
ii) Let N be the value of COUNT in DA.

iii)  If Nis greater than the value of <occurrences> specified when the SQL descriptor area
identified by <descriptor name> was allocated or is less than zero, then an exception
condition is raised: dynamic SQL error — invalid descriptor count (07008).
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iv) If the first N item descriptor areas in DA are not valid as specified in Subclause 15.1,
“Description of SQL descriptor areas”, then an exception condition is raised: dynamic
SQL error — using clause does not match dynamic parameter specifications (07001).

V) In the first N item descriptor areas in DA:

1) Ifthe 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 match dynamic parameter specifications (07001).
2)  Ifthe value of INDICATOR is not negative, TYPE does not indicate ROW, and the
itrem-deseriptor-areaisnotstbordifrate-toanitemdesertpterarea eINDIC'
ATOR value is negative or whose TYPE field indicates ARRAY, ARRAY'LOCATOR,
MULTISET, or MULTISET LOCATOR, and if the value of DATA is ngtavalid value
of the data type represented by the item descriptor area, then-an.excegtion con-
dition is raised: dynamic SQL error — using clause does notmatch dynamic para-
meter specifications (07001).

g) | For1 (one)<i<D:

i) Let TDT be the effective declared type of the i-th input’<dynamic parameter fpecifica-
tion> defined by the type representation of the corresponding item descriptpr area
and its subordinate descriptor areas in WPD.

ii) Case:
1) If <using input descriptor> is specified, then:
A) LetIDAbethei-th item desgriptor area in DA whose LEVEL value i$ 0 (zero).
B) Let SDT be the effective‘declared type represented by IDA.
C) LetSVbe 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 i$ SDT and
whose field values are the associated values of the imiediately
subordinate descriptor areas of IDA.

2)  Otherwise, SV is the value of DATA with data type SD[T.

2) If <using arguments> is specified, then let SDT and SV be the declared fype and
value, respectively, of the i-th <using argument>.

iii)  Case:
1) IfSDTis alocator type, then
Case:

A)  IfSVisnotthe 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.

2) If SDT and TDT are predefined data types, then
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If the <cast specification>

CAST ( SV AS TDT )

g clause>

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifica-
tion>", in ISO/IEC 9075-2, and there is an implementation-defined conver-
sion from type SDT to type TDT, then that implementation-defined conver-
sion is effectively performed, converting SV to type TDT, and the result is
the value TV; of the i-th input dynamic parameter.

iv) Case:

1)

2)

B)

If susing 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 :
to Table 34, “Ability to set foreign-data wrapper descriptor fields”, are
values from the corresponding fields of the item descriptor area and, o

Otherwise:

)

1)

1)

If the <cast specification>
CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “S
cification>",in ISO/IEC 9075-2, then an exception condition
dynamic SQL error — restricted data type attribute violatior

If the <cast specification>
CAST ( SV AS TDT )

does not conform to the"General Rules of Subclause 6.13,
specification>", in ISO/IEC 9075-2, then an exception cong
raised in accordancewith the General Rules of Subclause 6.
specification>", inNISO/IEC 9075-2.

The <cast spécification>

CAST ( SV AS TDT )

cast spe-
israised:
(07006).

<cast
ition is
| 3, “<cast

is effectively performed and the result is the value TV; of the i-th

input dynamic parameter.

iccording
set with

subordinate descriptors of DA.

tionally,

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 34,

V) Case:

1)

2)

"Ability to set foreign-data wrapper descriptor fields”, are set to implementation-
dependent (UV038) values.

If HL1 and HLZ 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;.

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 34, “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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15.6 <output using clause>

This Subclause modifies Subclause 20.12, “<output using clause>", in ISO/IEC 9075-2.

Function

Supply output variables for an <SQL dynamic statement>.

Format

No ¢

Syntax

No gdditional Syntax Rules.

dditional Format items.

Rules

hen:

host lan-

6N be the

and
() and

pxception

Access|Rules
No gdditional Access Rules.
General Rules
1) ‘Insert before GR 1):‘ If the pass-through flag of the current SQL-session context is True, {

a) | Let HL1 be the host language in which‘the SQL-server is written and let HLZ be the
guage in which the foreign-data wrapper is written.

b) | Case:

i) If an <output using'€lause> is used in a <dynamic fetch statement>, then let
<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 WRD and SRD be the wrapper row
descriptor and-server row descriptor, respectively, associated with the WRDHandlg
SRDHandle; respectively, that would be returned by the invocation of Get WRDHand|
Get SRDHandl e() with EXH as the ExecutionHandle parameter.

d) | Let P -be the value of COUNT in WRD.

e) If<into arguments>is cpp(‘iﬁpd and the number of<into argument>sisnotD, thenan
condition is raised: dynamic SQL error — using clause does not match target specifications
(07002).

f)  If <into descriptor> is specified, then:

i) Let DA be the descriptor area identified by <descriptor name>.

ii) Let N be the value of COUNT in DA.

iii)  If Nis greater than the value of <occurrences> specified when the SQL descriptor area
identified by <descriptor name> was allocated or is less than zero, then an exception

condition is raised: dynamic SQL error — invalid descriptor count (07008).
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iv) If the first N item descriptor areas in DA are not valid as specified in Subclause 15.1,
“Description of SQL descriptor areas”, then an exception condition is raised: dynamic
SQL error — using clause does not match target specifications (07002).

V) In the first N item descriptor areas in D4, 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 match target specifications (07002).

g) For1l(one)<i<D:

i) Let SDT be the effective declared type of i-th descriptor area whose LEVEL value is 0

L hY -y ] i ol HS H 4RO
LLCI UJ dllU 1S SUUUITUIIIAadtiT UCTOSUI lyLUl arcds 111 VWiINL .

Case:

1) If HL1 and HLZ2 are both pointer-supporting languages, then let SV be the value
of the buffer addressed by the DATA_POINTER field in the,correspondipg item
descriptor area of SRD, with data type SDT.

2)  Otherwise, let SV be the value of the DATA field in the corresponding ittm
descriptor area of SRD, with data type SDT.

ii) Case:

1) If <into descriptor> is specified, then:

A) LetIDAbe thei-thitem descriptorareain DA whose LEVEL value i$ 0 (zero).
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 <into
argument>.

iii)  Ifthe <output using clause>’is used in a <dynamic fetch statement>, then let|CR be the
dynamic cursor identified‘by the <dynamic fetch statement>, and let LTDT be the most
specific type of the i-th <target specification> or <into argument> on the mosf recently
executed <dynamig fetch statement> prior to the current execution, if any, fgr CR. It is
implementation-defined whether or not an exception condition is raised: dyrfamic SQL
error — restricted data type attribute violation (07006) if any of the following are true:
1) LTDTand TDT both identify a binary large object type and only one of LTDT and

TDT'is a binary large object locator.

2 N'LTDT and TDT both identify a character large object type and only one pf LTDT
and TDT is a character large object locator.

3) LTDT and TDT both identify an array type and only one of LTDT and TD[T is an
array locator.

4)  LTDT and TDT both identify a multiset type and only one of LTDT and TDT is a
multiset locator.

5) 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 TDTis alocator type, then
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A) If SVis not the null value, then a locator L that uniquely identifies SV is
generated and is the value TV; of the i-th <target specification>.

B) Otherwise, the value TV; of the i-th <target specification> is the null value.

2) If SDT and TDT are predefined data types, then
Case:
A)  Ifthe <cast specification>
CAST ( SV AS TDT )
does not conform to the Syntax Rules of Subclause 6.13, “<cast sylecifica-
tion>", in ISO/IEC 9075-2, and there is an implementationcdefined conver-
sion from type SDT to type TDT, then that implementation-defined conver-
sion is effectively performed, converting SV to type D7, and the fesult is
the value TV; of the i-th <target specification>.
B) Otherwise:
0) If the <cast specification>
CAST ( SV AS TDT )
does not conform to the Syntax Rules of Subclause 6.13, “qcast spe-
cification>",in ISO/IEC.9075-2, then an exception condition/is raised:
dynamic SQL error — restricted data type attribute violation (07006).
1) If the <cast specification>
CAST ( SV AS.TDT )
does naot'conform to the General Rules of Subclause 6.13, ‘lccast
specification>", in ISO/IEC 9075-2, then an exception condition is
raised in accordance with the General Rules of Subclause 6.3, “<cast
specification>", in ISO/IEC 9075-2.
[1I) ~ The <cast specification>
CAST ( SV AS TDT )
is effectively performed and the result is the value TV; of the i-th
<target specification>.
V) Case:

1) If<into descriptor> is specified, then all fields in IDA are set with valueq from the
LUI lCDPUlldills ﬁc}do ufthc itClll dCDLl i}JtUl dl'Td aud, Ul.ltiUllcl}]l_y, bubUl uinate
descriptors of SRD.

2)  If<into arguments> is specified, then the General Rules of Subclause 8.1, “Retrieval

assignment”, are applied with TV;as VALUE and the i-th <into argument> as
TARGET.

h)  No further General Rules of this Subclause are applied.

Conformance Rules

No additional Conformance Rules.
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15.7 <execute statement>

This Subclause modifies Subclause 20.13, “<execute statement>", in ISO/IEC 9075-2.

Function

Associate input SQL parameters and output targets with a prepared statement and execute the statement.

Format

No qdditional Format items.

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Insert before GR 1):‘ If the pass-through flag of the current SQL-session context is True, and the
curfent SQL-session context includes an {SQl=statement name : ExecutionHandle} pair whose SQL
stafement name is equivalent to <SQL statement name>, then:

a) | Let FSN be the pass-through foreign' server name included in the current SQL-sessioh context.
Let WN be the name of the foreign-data wrapper included in the foreign server desgriptor 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 identified in the foreign-data wrapper descriptor of WR.
Let EXH be the ExecutiohHandle associated with <SQL statement name>.

b) | Ifa<parameter using clause> is specified, then the General Rules specified in Subclguse 15.5,
“<input usingeladse>", for a <parameter using clause> in an <execute statement> arg applied.

c) | The Open(9-routine in the library identified by WRLN is invoked with EXH as argumnjent.

d) | Ifa <result using clause> is specified, then the General Rules specified in Subclause|15.6,
“<putput using clause>", for a <result using clause> in an <execute statement> are gpplied.

e) | "No further General Rules of this Subclause are applied.

Conformance Rules

No additional Conformance Rules.
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15.8 <dynamic declare cursor>

This Subc

lause modifies Subclause 20.15, “<dynamic declare cursor>", in ISO/IEC 9075-2.

Function

Declare a declared dynamic cursor to be associated with a <statement name>, which may in turn be

associate

d with a <cursor specification>.

Forma

No ¢

Syntax

No

Access

No

Geners

E

dditional Format items.

Rules

hdditional Syntax Rules.

Rules

ndditional Access Rules.

11 Rules

1) |Ins

ert before GR 1):‘ If the pass-through flag-ofthe current SQL-session context is True,

a)

b)

c)

d)

e)

If <cursor sensitivity> is specified, then an exception condition is raised: pass-throug
condition — invalid cursor option (0Y001).

If <cursor scrollability> is specified, then an exception condition is raised: pass-throug
condition — invalid cursor option (0Y001).

If <cursor holdability>'is specified, then an exception condition is raised: pass-throug
condition — invalid-cursor option (0Y001).

If <cursor returnability> is specified, then an exception condition is raised: pass-throug
condition —xinvalid cursor option (0Y001).

No fugther General Rules of this Subclause are applied.

Confoqmance Rules

hen:

h specific

h specific

h specific

yh specific

No additional Conformance Rules.
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15.9 <allocate extended dynamic cursor statement>

This Subclause modifies Subclause 20.17, “<allocate extended dynamic cursor statement>", in ISO/IEC

9075-2.

Function

Define a cursor based on a prepared statement for a <cursor specification>.

Forma

No ¢

Syntax

No

Access

No

Geners

E

dditional Format items.

Rules

hdditional Syntax Rules.

Rules

ndditional Access Rules.

11 Rules

1) |Ins

exc

Conforimance Rules

No

pdditional Conformance Rules.

ert before GR 1):‘ If the pass-through flag-of'the current SQL-session context is True, then an
bption condition is raised: pass-through specific condition — invalid cursor allocation (0Y002).

140

© ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
15.10 <allocate received cursor statement>

15.10 <allocate received cursor statement>

This Subclause modifies Subclause 20.18, “<allocate received cursor statement>", in ISO/IEC 9075-2.

Function

Assign a cursor to the ordered set of result sets returned from an SQL-invoked procedure.

Format

No ¢

Syntax

No

Access

No

Geners3

dditional Format items.

Rules

hdditional Syntax Rules.

Rules

ndditional Access Rules.

11 Rules

1) ‘Ins

ert before GR 1):| If the pass-through flag of the current SQL-session context is True, {

excC

Conforimance Rules

No

bption condition is raised: pass-through spé€ific condition — invalid cursor allocation

hdditional Conformance Rules:

hen an
(0Y002).

©ISO/IEC 2

023 - All rights reserved

141


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
15.11 <dynamic open statement>

15.11 <dynamic open statement>

This Subclause modifies Subclause 20.19, “<dynamic open statement>", in ISO/IEC 9075-2.

Function

Associate input dynamic parameters with a <cursor specification> and open the dynamic cursor.

Format

No qdditional Format items.

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Insert before GR 1)a):‘ If the pass-through flag of the current SQL-session context is True, and the
curfent SQL-session context includes an {SQl=statement name : ExecutionHandle} pair whose SQL
stafement name is equivalent to <SQL statement name>, then:

a) | Let FSN be the name of the pass-through foreign server included in the current SQIl}-session
context. Let WN be the name of the foreign-data wrapper included in the foreign sefver
descriptor of the foreign serveridentified by FSN. Let WR be the foreign-data wrapper |dentified
by WN. Let WRLN be the:name of the library identified in the foreign-data wrapper descriptor
of WR. Let EXH be the'ExecutionHandle associated with <SQL statement name>.

b) | Ifan <input using:clause> is specified, then the General Rules specified in Subclaus¢ 15.5,
“<input using-clause>", for <dynamic open statement> are applied.

c) | The Open(9-routine in the library identified by WRLN is invoked with EXH as argumnjent.

d) | No further General Rules of this Subclause are applied.

Conforimance Rules

No additional Conformance Rules.
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15.12 <dynamic fetch statement>

This Subclause modifies Subclause 20.20, “<dynamic fetch statement>", in ISO/IEC 9075-2.

Function

Fetch a row for a dynamic cursor.

Format

No ¢

Syntax

No

Access

No

Geners3

hdditional Syntax Rules.

ndditional Access Rules.

11 Rules

dditional Format items.

Rules

Rules

1) ‘Ins

ert before GR 1):‘ If the pass-through flag of the current SQL-session context is True,

cur

a)

b)
<)

d)

Fent SQL-session context includes a {SQLstatement name : ExecutionHandle} pair wh
stafement name is equivalent to <SQL statement name>, then:

Conforimance Rules

Let FSN be the pass-through foreign' server name included in the current SQL-sessio
Let WN be the name of the foreign-data wrapper included in the foreign server des
the foreign server identified by FSN. Let WR be the foreign-data wrapper identified

ind the
ose SQL

h context.
Criptor of
by WN.

Let WRLN be the name of'the library identified in the foreign-data wrapper descriptor of WR.

Let EXH be the ExecutiohHandle associated with <SQL statement name>.

The I t er at e() routine in the library identified by WRLN is invoked with EXH as ar

pument.

The General Rules specified in Subclause 15.6, “<output using clause>", for a <result using

clause> imra\xdynamic fetch statement> are applied.

No further General Rules of this Subclause are applied.

No additional Conformance Rules.
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15.13 <dynamic close statement>

This Subclause modifies Subclause 20.22, “<dynamic close statement>", in ISO/IEC 9075-2.

Function

Close a dynamic cursor.

Format

No qdditional Format items.

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

1) ‘Insert before GR 3):‘ If the pass-through flag of the current SQL-session context is True, and the
curfent SQL-session context includes an {SQl=statement name : ExecutionHandle} pair whose SQL
stafement name is equivalent to <SQL statement name>, then:

a) | Let FSN be the pass-through foreign' server name included in the current SQL-sessioh context.
Let WN be the name of the foreign-data wrapper included in the foreign server desgriptor 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 identified in the foreign-data wrapper descriptor of WR.
Let EXH be the ExecutiohHandle associated with <SQL statement name>.

b) | The C ose() routine in the library identified by WRLN is invoked with EXH as argument.

c) | No further Genéral Rules of this Subclause are applied.

Conforimance Rules

No gdditional Conformance Rules.
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This Clause modifies Clause 21, “Embedded SQL”, in ISO/IEC 9075-2.

16.1 <embedded SQL Ada program>

This Subdiause nodiftes Subclause 213, ‘Tembedded SQL Ada program=>", IT1SO/TEC 90752

Function

Specify ah <embedded SQL Ada program>.

Format

<Ada derfi ved type specification> ::=
I Al alternatives froml|SQO | EC 9075-2
| <Adal DATALI NK vari abl e>

<Ada DATIALI NK variable> ::=
SQL TYPE IS <datal i nk type>

Syntax|Rules

1) \Insert after SR S)n):‘ The syntax

SQL| TYPE IS

<datal i nk type>

shall be replaced by

I nt erfaces. SQL. CHAR(4:-\"MDL)

where MDL is the maximum datalink length, in any <Ada DATALINK variable>.
NOTE 46 — Fheterm “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.

Access|Rules

Lol e L L
No tdtitiomutAccess Rules:

General Rules

No additional General Rules.

Conformance Rules

1)  Without Feature M003, “Datalinks via Embedded SQL’, conforming SQL language shall not contain
an <Ada DATALINK variable>.
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2)  Without Feature M011, “Datalinks via Ada”, conforming SQL language shall not contain an <Ada
DATALINK variable>.
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16.2 <embedded SQL C program>

This Subclause modifies Subclause 21.4, “<embedded SQL C program>", in ISO/IEC 9075-2.

Function

Specify an <embedded SQL C program>.

Format

<C derivjed variable> ::=
'l Al alternatives froml|SQ |EC 9075-2
| <C DATALI NK vari abl e>

<C DATAY NK variable> :: =
SQL TYPE IS <datalink type> <C host identifier> [ <Cinitial value>l]
[ £ <comma> <C host identifier> [ <Cinitial value>] }... }

Syntax|Rules

1) ‘Insert after SR 5)p):‘ The syntax

SQL| TYPE | S <datalink type>
shall be replaced by
chaf [ MDL]

where MDL is the maximum datalink length, in any <C DATALINK variable>.

Access|Rules

No qdditional Access Rules:

General Rules

No qdditional‘General Rules.

Conforlmance Rules

NOTE 47 — The term “maximum datalinklength” is defined in Subclause 4.18, “Datalinks”.

1) ’Insert after the last CR:‘ Without Feature M003, “Datalinks via Embedded SQL”, conforming SQL

language shall not contain a <C DATALINK variable>.

2) ‘Insert after the last CR:‘ Without Feature M012, “Datalinks via C”, conforming SQL language shall

not contain a <C DATALINK variable>.
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16.3 <embedded SQL COBOL program>

This Subclause modifies Subclause 21.5, “<embedded SQL COBOL program>", in ISO/IEC 9075-2.

Function

Specify an <embedded SQL COBOL programs>.

Format

<COBCOL d
A
| <COB

<COBOL [
[ USAQ

Syntax

eri ved type specification> ::=
| alternatives fromISQO|EC 9075-2
IOL DATALI NK vari abl e>

IATALI NK variable> ::=
E [ IS] ] SQL TYPE IS <datalink type>

Rules

1) ‘Ins

ert after SR 5)m):‘ The syntax

sQL
sha
Pl G

why

Access

No

Geners

No

TYPE | S <datalink type>
1 be replaced by

X(MDL) .

Rules

ndditional Access Rules.

11 Rules

ndditional General Rules.

Conforimance Rules

1) ’Ins

language shall not contain a <COBOL DATALINK variable>.

bre MDL is the maximum datalink length;{n'any <COBOL DATALINK variable>.

NOTE 48 — The term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.

2) ‘ Insert after the last CR:| Without Feature M013, “Datalinks via COBOL ”, conforming SQL language

shall not contain a <COBOL DATALINK variable>.
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16.4 <embedded SQL Fortran program>

This Subclause modifies Subclause 21.6, “<embedded SQL Fortran program>", in ISO/IEC 9075-2.

Function

Specify an <embedded SQL Fortran program>.

Format

<Fortran| derived type specification> ::=
I'' Al alternatives from|SQ |EC 9075-2
| <Forfran DATALINK vari abl e>

<Fortranl DATALI NK variable> ::=
SQL TYPE IS <datal i nk type>

Syntax|Rules

1) ‘Insert after SR 6)n):‘ The syntax

SQL| TYPE | S <datalink type>
for p given <Fortran host identifier> fhi shall be repla¢ed by
CHARACTER f hi * MDL

where MDL is the maximum datalink length;inany <Fortran DATALINK variable>.

NOTE 49 — The term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.

Access|Rules

No qdditional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

1) ’Ins s elast CR: out Feature M0O0O3, “Datalinks
language shall not contain a <Fortran DATALINK variable>.

2) ‘ Insert after the last CR:| Without Feature M014, “Datalinks via Fortran”, conforming SQL language
shall not contain a <Fortran DATALINK variable>.
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16.5 <embedded SQL MUMPS program>

This Subclause modifies Subclause 21.7, “<embedded SQL MUMPS program>", in ISO/IEC 9075-2.

Function

Specify an <embedded SQL MUMPS program>.

Format

<MUMPS deeri ved type specification> ::=
I'' Al alternatives from|SQ |EC 9075-2
| <MUMPS DATALI NK vari abl e>

<MUMPS DATALI NK vari able> ::=
SQL TYPE IS <datal i nk type>

Syntax|Rules

No gdditional Syntax Rules.

Access|Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conforimance Rules

1) ‘Insert after the last CR:‘ Without Feature M003, “Datalinks via Embedded SQL’, conformjing SQL

language shall not contain a <MUMPS DATALINK variable>.

2) ’Insert after the last-€R: ‘ Without Feature M015, “Datalinks via M ”, conforming SQL langyage shall

not|contain a <MUMPS DATALINK variable>.
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16.6 <embedded SQL Pascal program>

This Subclause modifies Subclause 21.8, “<embedded SQL Pascal program>", in ISO/IEC 9075-2.

Function

Specify an <embedded SQL Pascal program>.

Format

<Pascal |derived type specification> ::=
I'' Al alternatives from|SQ |EC 9075-2
| <Pasjcal DATALINK vari abl e>

<Pascal |DATALINK variable> ::=
SQL TYPE IS <datal i nk type>

Syntax|Rules

1) ‘Insert after SR 5)n):‘ The syntax

SQL| TYPE | S <datalink type>
shall be replaced by
PACKED ARRAY [1..ML] OF CHAR

where MDL is the maximum datalink length;inany <Pascal DATALINK variable>.

NOTE 50 — The term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.

Access|Rules

No qdditional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

1) ’Il‘ls erthe last CE out Feature M003, “Datalinks
language shall not contain a <Pascal DATALINK variable>.

2) ‘Insert after the last CR:| Without Feature M016, “Datalinks via Pascal”, conforming SQL language
shall not contain a <Pascal DATALINK variable>.
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16.7 <embedded SQL PL/I program>

This Subclause modifies Subclause 21.9, “<embedded SQL PL/I program>", in ISO/IEC 9075-2.

Function

Specify an <embedded SQL PL/I program>.

Format

<PL/| defived type specification> ::=
I'' Al alternatives from|SQ |EC 9075-2
| <PL/|l DATALI NK vari abl e>

<PL/| DATALINK vari able> ::=
SQL TYPE IS <datal i nk type>

Syntax|Rules

1) ‘Insert after SR 5)n):‘ The syntax

SQL| TYPE | S <datalink type>
shall be replaced by

CHARACTER( MDL)

where MDL is the maximum datalink length;inany <PL/I DATALINK variable>.

NOTE 51 — The term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.

Access|Rules

No qdditional Access Rules.

General Rules

No qdditional General Rules.

Conforimance Rules

1) ’Ins

language shall not contain a <PL/I DATALINK variable>.

2) ‘Insert after the last CR:‘ Without Feature M017, “Datalinks via PL/I”, conforming SQL language

shall not contain a <PL/I DATALINK variable>.
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This Clause modifies Clause 23, “Diagnostics management”, in ISO/IEC 9075-2.

171

<get diagnostics statement>

This Sub

Functig

Get excef

Forma

No (g

Syntax

No

Access

No

Geners3

fause modiffes Subctause 231, ‘<get dfagmnostics statement> , I 1SO/TEC 90752

D11

¥

dditional Format items.

Rules

hdditional Syntax Rules.

Rules

ndditional Access Rules.

11 Rules

tion or completion condition information from the diagnostics area.

1) ‘Ins

ert into Table 39, “SQL-statement codes”

Table 13 — SQL-statement codes

the rows of Table 13, “SQL-statement codeq”.

SQli-statement Identifier Code
<altler foreign-data wrapper statement> ALTER FOREIGN DATA WRAPPER 120
<alt|er foutine mapping statement> ALTER ROUTINE MAPPING 130
<alter foreign server statement> ALTER SERVER 108
<alter foreign table statement> ALTER FOREIGN TABLE 104
<alter user mapping statement> ALTER USER MAPPING 123
<drop foreign-data wrapper statement> DROP FOREIGN DATA WRAPPER 121
<drop foreign server statement> DROP SERVER 110
<drop foreign table statement> DROP FOREIGN TABLE 105
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Conforimance Rules

154

SQL-statement Identifier Code
<drop routine mapping statement> DROP ROUTINE MAPPING 131
<drop user mapping statement> DROP USER MAPPING 124
<foreign-data wrapper definition> CREATE FOREIGN DATA WRAPPER | 119
<foreign server definition> CREATE SERVER 107
<foretgmtabledefinitionr> EREATETFOREIGN-TABEE 103
<import foreign schema statement> IMPORT FOREIGN SCHEMA 125
<ropitine mapping definition> CREATE ROUTINE MAPPING 132
<sef passthrough statement> SET PASSTHROUGH 126
<user mapping definition> CREATE USER MAPPING 122
Staements that are defined by a foreign-data A ch_aracter string Value.defined by a y 2
wrapper foreign-data-wrapper different from

the valug)associated with any other

SQL-statement
2 Anjmplementation-defined (IV016) negative number different ffom the value associated with any other SQI}-statement.

No gdditional Conformance Rules.
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18 Call-Level Interface specifications
This Clause modifies Clause 6, “Call-Level Interface specifications”, in ISO/IEC 9075-3.

18.1 <CLIroutine>

This Subdiause modiftes Subclause 6.1, <CLT routines", 1M 1SO/TEC 9075-3:

Function

Describefa generic SQL/CLI routine.

Format

<CLI routine> ::=
Il Al alternatives from|SQO|EC 9075-3
| Bui l|dDat aLi nk
| GetOatalinkAttr

Syntax|Rules
1) ’Insert into Table 4, “Abbreviated SQL/CLI genéric names”| the rows of Table 14, “Abbrevjated
SQIf/CLI generic names”.
Table 14 —Abbreviated SQL/CLI generic names
Generic Name Abbreviation
BuildDataLink BDL
GetPataLinkAttr GDL
Access|Rules
No qdditional Access Rules.
General Rules
No additional General Rules.
Conformance Rules
No additional Conformance Rules.
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18.2 Implicit DESCRIBE USING clause

This Subclause modifies Subclause 6.9, “Implicit DESCRIBE USING clause”, in 1ISO/IEC 9075-3.

Function

Specify the rules for an implicit DESCRIBE USING clause.

General Rules

1) ‘Insert after GR 5)c)iv)10):‘ If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH are
set fo the maximum possible length in octets of the datalink.

2) ‘Insert after GR 8)d)vi)10):| If TYPE indicates DATALINK, then LENGTH and QCTET_LENGTH are
set fo the maximum possible length in octets of the datalink.

Conforimance Rules

No @dditional Conformance Rules.
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18.3 Description of CLI item descriptor areas

This Subclause modifies Subclause 6.17, “Description of CLI item descriptor areas”, in ISO/IEC 9075-3.

Function

Specify the identifiers, data types and codes for fields used in CLI item descriptor areas.

Syntax Rules

1) |Insertafter SR 5)c)xiv):| TYPE indicates DATALINK.

2) ‘Au bment SR 7)c)iv) ‘ by adding “DATALINK” to the list of types indicated.

3) ’Insert after SR 12)c)ix):‘ TYPE indicates DATALINK and at least one of the following is trjue:

a) | NULLis true.
b) | DEFERRED is true.

4) ‘Au bment SR 13)C)iV)‘ by adding “DATALINK” to the list of typés-inidicated.

Access|Rules

No qdditional Access Rules.

General Rules

1) the rows of [Table 15,

Insert into Table 6, “Codes used for implémentation data types in SQL/CLI”
“Cofes used for implementation data types in SQL/CLI".

Table 15 —.Codes used for implementation data types in SQL/CLI

Data Type Code

DATALINK 70

2) ‘Insert into Table 7, “Codes used for application data types in SQL/CLI” | the rows of Table 1|6, “Codes

use for application data types in SQL/CLI".

Table 16 — Codes used for application data types in SQL/CLI

Data Type Code

DATALINK 70

Conformance Rules

No additional Conformance Rules.
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18.4 Other tables associated with CLI

This Subclause modifies Subclause 6.18, “Other tables associated with CLI”, in ISO/IEC 9075-3.

‘Insert into Table 27, “Codes used to identify SQL/CLI routines”

the rows of Table 17, “Codes used to

identify SQL/CLI routines”.

Table 17 — Codes used to identify SQL/CLI routines

Generic Name Code
BuildDataLink 1029
GetDataLinkAttr 1034

Insertinfo Table 28, “Codes and data types for implementation information”| theows of Table 1|8, “Codes

and data [types for implementation information”.

Table 18 — Codes and data types for implementation‘information

Information Type

Code

Data Type

MAXINIUM DATALINK LENGTH 20004

INTEGER

Table 19 — Codes used for-datalink attributes

Attribute Code
URL COMPLETE 3
URL PATH 4
URL PATH ONLY 5
URL SCHEME 6
URL SERVER 7
implethentation® <0
definef (IVO17)

datalink attribute

Insert into Table 19, “Data types of attributes”

the rows of Table 20, “Data types of attributes”.

Table 20 — Data types of attributes

Attribute Data type Values

URL COMPLETE CHARACTER VARYING(L) Datalink complete URL
URL PATH CHARACTER VARYING(L) Datalink URL path

URL PATH ONLY CHARACTER VARYING(L) Datalink URL path only
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Attribute Data type Values

URL SCHEME CHARACTER VARYING(L) Datalink URL scheme

URL SERVER CHARACTER VARYING(L) Datalink URL server

implementation- implementation-defined implementation-defined (IV017) value
defined (IV017) (IV017) data type

datalink attribute

L: an implementation-defined (IL029) integer not less than the maximum datalink length. (The term “maximum datalink
length” {s defined in Subclause 4.18, “Datalinks”.)
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18.5 SQL/CLI data type correspondences

This Subclause modifies Subclause 6.19, “SQL/CLI data type correspondences”, in ISO/IEC 9075-3.

Function

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

‘Insert info Table 39, “SQL/CLI data type correspondences for Ada” | the rows of Tablé.21, “SQL}/CLI data
type correspondences for Ada”.

Table 21 — SQL/CLI data type correspondences for Ada

SQL Dpta Type Ada Data Type

DATALINK SQL_STANDARD. CHAR, with*P'Length of LD

LD: the length of the Ada character type corresponding with SQL datattype DATALINK, which is implementationjdefined
(Ivo07)

‘Insert info Table 40, “SQL/CLI data type correspondences for C”| the rows of Table 22, “SQL/({LI data
type correspondences for C”.

Table 22 — SQL/CLI'data type correspondences for C

SQL Dpata Type C Data Type

DATAIINK char, with length LD

LD: the length of the C charadter type corresponding with SQL data type DATALINK, is implementation-defined ([V008)

Insert info Table 44,“SQL/CLI data type correspondences for COBOL’| the rows of Table 23, “§QL/CLI
data typd correspondences for COBOL”.

Table 23 — SQL/CLI data type correspondences for COBOL

SQL Data Type COBOL Data Type

DATALINK alphanumeric, with length LD/>

LD: the length of the COBOL character type corresponding with SQL data type DATALINK, which is is implementation-
defined (IV009)

Insert into Table 42, “SQL/CLI data type correspondences for Fortran”| the rows of Table 24, “SQL/CLI
data type correspondences for Fortran”.
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Table 24 — SQL/CLI data type correspondences for Fortran

SQL Data Type Fortran Data Type

DATALINK CHARACTER with length LD

defined

LD: the length of the Fortran character type corresponding with SQL data type DATALINK, which is is implementation-

(1IV010)

Insert in

fo Table 43, “SQL/CLI data type correspondences for M”| the rows of Table 25, “SQLY/

type cor

espondences for M”.

Table 25 — SQL/CLI data type correspondences for M

LI data

SQL Data Type MUMPS Data Type
DATALINK character
Insert info Table 44, “SQL/CLI data type correspondences for Pascal”| the rows of Table 26, “SQL/CLI

data type

correspondences for Pascal”.

Table 26 — SQL/CLI data type correspondences for Pascal

SQL Data Type Pascal Data Type

DATAIINK PACKED ARRAY[ 1..LD] OF CHAR

LD: the length of the Pascal character type corresponding with SQL data type DATALINK, which is is implementation-
defined [(IV011)

Insertin

fo Table 45, “SQL/CLI data’type correspondences for PL/I”| the rows of Table 27, “SQL

type cor

espondences for PL /L.

Table 27 — SQL/CLI data type correspondences for PL/I

CLI data

SQLD

ata Type PL/I Data Type

DATAL

INK CHARACTER VARYI NG LD)

(IV012)

LD: thelength of the PL/I character type corresponding with SQL data type DATALINK, which is is implementation-defined
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19 SQL/CLI routines

This Clause modifies Clause 7, “SQL/CLI routines”, in ISO/IEC 9075-3.

19.1 BuildDataLink()

Functig
Buildad
Definit
Bui | dDat
St at
Dat a|
Dat a
Dat a
Buf f
Stri
RETURNS
where L1

variable-
maximur

ength character string and L2 has a maximuim value equal to the implementation-define
n length of a datalink.

11 Rules

ISH be the value of StatementHandle.

NOTE 52 — SH is used only ifBuildDataLink issues a completion or exception condition.

DL be the datalink¥alue whose File Reference is DataLocation.
NOTE 53 — File Reference is defined in Subclause 4.18, “Datalinks”.

IDLL be thelength in octets of DL.

L is greater than the maximum datalink length, then an exception condition is raised: Cl
lition — invalid datalink value (HY093).

DI

atalink value.

ion

hLi nk (

errent Handl e IN | NTEGER,

| ocati on IN CHARACTER(L1),
| ocati onLength I'N | NTEGER,

i nk OUT CHARACTER(L2),
br Lengt h IN | NTEGER,
ngLengt h QUT | NTEGER )
SVALLI NT

has a maximum value equal to the implementdtion-defined (IL006) maximum length of a

d (IL018)

LI-specific

NOTE 54 — The term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.

Geners3
1) Let
2) Let
3) Let
4) IfD

con
5)

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied with
DataLink as TARGET, DL as VALUE, BufferLength as TARGET OCTET LENGTH, and StringLength as
RETURNED OCTET LENGTH.

Conformance Rules

1)

162

Without Feature M002, “Datalinks via SQL/CLI”, conforming SQL language shall not contain

Bui

| dDat aLi nk().
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19.2 GetDataLinkAttr()

Function

Retrieve the value of a datalink attribute.

Definition
Get Dat aL| nkAttr (
St at prrent Handl e IN | NTEGER,
Attr| bute IN SMALLI NT,
Dat al.i nk IN CHARACTER(L),
Dat al i nkLengt h I'N | NTEGER,
Val up QUT ANY,
Buf f prLengt h IN | NTEGER,
StrihgLength OUT | NTECER )
RETURNS BMALLI NT

where L Has a maximum value equal to the implementation-defined (IL018)maximum length of 3

General Rules

1)

2)
3)

4)
5)

6)
7)

8)
9)

Let

Let
IfA

SH be the value of StatementHandle.

NOTE 55 — SH is used only if GetDataLinkAttr issues a completion or exception condition.
A be the value of Attribute.

is not one of the code values in Table 19, “Codes used for datalink attributes”, then an

conldition is raised: CLI-specific condition~ invalid attribute identifier (HY092).

Let
Cas
a)
b)

Let
If D

DLL be the value of DataLinkLength.

P!
If DLL is not negative, then let DL be the first DLL octets of Datalink.
Otherwise, an exCeption condition is raised: FDW-specific condition — invalid string
buffer length (HV090).

ML be the ithplementation-defined (IL018) maximum length in characters of a datali

invglid datalink value (HY093).

Let
IfA

Cas

a)

b)

datalink.

bxception

length or

hk value.

I is not.a.valid datalink value, then an exception condition is raised: CLI-specific condjtion —

BL.be the value of BufferLength.

specifies an implementation-defined (IV017) datalink attribute, then
e:

If the data type for the datalink attribute is specified as INTEGER in Table 20, “Data

types of

attributes”, then Value is set to the value of the implementation-defined (IV017) datalink

attribute and no further General Rules of this Subclause are applied.

Otherwise:

i) Let AV be the value of the implementation-defined (IV017) datalink attribute.
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ii) The General Rules of Subclause 22.7, “Character string retrieval for external data”, are
applied with Value as TARGET, AV as VALUE, BL as TARGET OCTET LENGTH, and
StringLength as RETURNED OCTET LENGTH.

10) Case:
a) IfAindicates URL COMPLETE, then AV is set to the value of the File Reference of DL.

b) IfAindicates URL PATH, then AV is set to the value of the path of DL, possibly combined with
an access token under the General Rules of Subclause 6.4, “<string value function>".

c) _IfAindicates URL PATH ONLY, then AV is set to the value of the path of DI
d) | IfAindicates URL SCHEME, then AV is set to the value of the scheme of DL.
e) | IfAindicates URL SERVER, then AV is set to the value of the host of DL.

NOTE 56 — “host”, “scheme”, and “path” are defined in Subclause 6.6, “<datalink yalue function>1.

11) Thd General Rules of Subclause 22.7, “Character string retrieval for external-data”, are applied with
Valyie as TARGET, AV as VALUE, BL as TARGET OCTET LENGTH, and StritiglLength as RETURNED

OCTET LENGTH.
Conforimance Rules

1)  Without Feature M002, “Datalinks via SQL/CLI", conforming SQL language shall not contpin Get -
DatplLi nkAttr ().
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19.3 GetInfo()

This Subclause modifies Subclause 7.39, “GetInfo()”, in ISO/IEC 9075-3.

Function

Get information about the SQL-implementation.

Definition

No gdditional Definition.

General Rules

1) ‘Insert into GR 10)a), after the 7th list item:‘

— | MAXIMUM DATALINK LENGTH

Conforimance Rules

1) ’ Insprt after the last CR:| Without Feature M002, “Datalinksvia SQL/CLI”, in conforming SQL[language,
the|value of InfoType shall not indicate MAXIMUM DATALINK LENGTH.
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20 URLs

20.1 URL format

Function

Specify t}
of HTTP

of FILEU
formatte

Forma

<url> ::
<htt
| <fil

<http ur
<htt p>

<http> :

{ h|

<host po
<host >

<host> :|

<hos|
| <hos

<host na
[ { <d

<domai n
<l et

e precise format of a URL within a datalink. The specification is a direct translation-oft
ind FILE URLSs specified in RFC 3986, except that “localhost” has been omitted from t
RL. RFC 2368, RFC 3986, RFC 3978 and other documents specify also other URL'sche
l according to those other schemes are not supported within datalinks.

p url>
e url >

| > ::=
<col on> <sol i dus> <sol i dus> <host port> [ <S¢lidus> <hpath> ]

HYy {t ] Ty {t] T} {pl| P}

re> @ =
[ <col on> <port> ]

t name>
t nunber>

ne> ;=
omai n | abel > <period>"}... ] <top |abel >

| abel > :: =
ter or digit>

ne format
e format
es; URLs

| <letter or digit.<label tail>
<letter for digig=\:=
<sinple Latin letter>
| <digft>
<l abel thit> '-=
[ { <letter or digit>]| <minus sign>1}... ] <letter or digit>
<top label> ::=

<simple Latin letter>
| <sinple Latin letter> <l abel tail>

<host nu
<digit

<digits> :

<digit

<port> :

<digit

166

nber> :: =
s> <period> <di gits> <period> <di gits> <period> <digits>

>0,

S>
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<hpath> :: =
<hsegnent> [ { <solidus> <hsegnent> }... ]

<hsegnent> ::=
[ <hsegnent character>... ]

<hsegnent character> ::=
<uchar >

<col on>

<commercial at>
<anper sand>

<equal s operat or>

<right paren>

I
I
| <l ef
I
| >

<co

<escape>| ::=
<per cent > <hexit> <hexit>

<file urf > ::=
<fil e> <col on> <sol j-dus> <sol i dus> <host> <sol i dus> <f pat h>

<file> :[ =

{fIFY{i A<y {11 L}y {el] E}
<fpath> [ :=

<fsegnent>.f { <solidus> <fsegnment> }... ]
<fsegnent> ::=

[ <fsegnent character>... ]

<fsegnent character> ::=
<uchar >
| <question nmark>
| <col on>
| <commercial at>
| <anpersand>
| <equal s operator>

<commercial at> ::=
@!! WU+0040
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<exclamation point> ::=
I 11 U+0021

Syntax Rules

1) Inan SQL-environment, a <url> shall reference the same file, regardless of which component in the
SQL-environment is interpreting the <url>.

Access Rules

None.

General Rules

None.

Conforimance Rules

None.
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21 Catalog manipulation

21.1 <foreign server definition>

Function

Define a }oreign server.

Format

<foreign server definition> ::=
CREATH SERVER <foreign server name>
[ [TYPE <server type> ] [ VERSION <server version> ]
FQREI GN DATA WRAPPER <f or ei gn-data wrapper nanme> [ <genepie options> ]

<server fype> ::=
I'l See| the Syntax Rul es.

<server jpersion> ::=
I'l See| the Syntax Rul es.

Syntax|Rules

1)  Let|FSN be the <foreign server name>. Let\CT be the catalog identified by the explicit or implicit
catglog name of FSN. C1 shall not includeésa foreign server descriptor whose foreign server name is
equivalent to FSN.

2)  Let|[WN be the <foreign-data wrapper name>. Let C2 be the catalog identified by the expljcit or
implicit catalog name of WN.-€2shall include a foreign-data wrapper descriptor whose forpign-data
wrgpper name is WN.

3) Thq permissible Formatand values for <server type> and <server version> are implementation-
defined (IV018).

Access|Rules

1) Thqappli¢able privileges shall include the USAGE privilege on the foreign-data wrapper {dentified
by ¢for€ign-data wrapper name>.

2) Additional privileges, if any, necessary to execute <foreign server definition> are implementation-
defined (IE026).

General Rules

1) A foreign 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.
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d) The <server version>, if specified.
e)  The current authorization identifier.

f)  If<generic options> GO is specified, then the generic options descriptor created by GO; other-
wise, an empty generic options descriptor.

2)  Aprivilege descriptor is created that defines the USAGE privilege on this foreign server to the current
authorization identifier. The grantor of the privilege descriptor is set to the special grantor value
“_ SYSTEM". This privilege is grantable.

Conforimance Rules

1)  Without Feature M004, “Foreign data support”, conforming SQL language shall not contain g <foreign
seryer definition>.
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21.2 <alter foreign server statement>

Function

Change the definition of a foreign server.

Format

<alter f

orei gn server statenent> ::=

ALTER [SERVER <forei gn server name> [ <new version> ] [ <alter generic options3
<new verfsion> ::=
VERSI ON <server version>

Syntax|Rules

1) If <pew version> is not specified, then <alter generic options> shalldbe specified.

2)  If <plter generic options> is not specified, then <new version> shall be specified.

3)  Let|FSN be the <foreign server name>. Let C be the catalog identified by the explicit or im
catdlog name of FSN. C shall include a foreign server descriptor FSD whose foreign serve
equivalent to FSN.

4)  Let}A be the authorization identifier that owns the.foreign server descriptor identified by

Access|Rules

1) Thdenabled authorization identifiers shall include A.

Gener3l Rules

1) If<pew version> NV is specified, then the <server version> included in FSD is the <server

spe

cified in NV.

Conforimance Rules

1) Wit
fore

hout Feature M004, “Foreign data support”, conforming SQL language shall not contain
ign Server statement>.

plicit
' name is

FSN.

version>

an <alter
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21.3

<drop foreign server statement>

Function

Destroy a foreign server descriptor.

Format

<drop fo
DROP S

Syntax

1) Let

reign server statenment> ::=

ERVER <foreign server name> <drop behavi or>

Rules

FSN be the <foreign server name>. Let C be the catalog identified by the explicit or im

plicit
hme is

ving:

FSN.

hlent to

catalog name of FSN. C shall include a foreign server descriptor S whose foreign server n
equivalent to FSN.

2)  If <frop behavior> specifies RESTRICT, then S shall not be referenced by any of the folloy
a) | Aforeign table descriptor.
b) | A routine mapping descriptor.
c) | Auser mapping descriptor.

3) Let/A be the authorization identifier that owns theforeign server descriptor identified by

Access|Rules

1) Thq enabled authorization identifiersshall include A.

Gener3l Rules

1) Let|UM be any user mapping descriptor that includes a foreign server name that is equiv.
FSN. Let Al be the authorization identifier included in UM. The following <drop user mapjping

stalement> is effectively executed without further Access Rule checking:

DRO

2) Let
to H

P USER MARPIFNG FOR Al SERVER FSN

SN, Let RMN be the routine mapping name included in RM. The following <drop routine

statlement> is pfﬁ:r‘fivply executed without further Access Rule r‘hpr‘king-

[RM be'any routine mapping descriptor that includes a foreign server name that is eqfiivalent

mapping

DROP ROUTI NE MAPPI NG RWN

3) The following <revoke statement> is effectively executed with a current authorization identifier of
“ SYSTEM” and without further Access Rule checking:

REVOKE ALL PRI VI LEGES ON FSN FROM A CASCADE

4)  The descriptor S is destroyed.
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Conformance Rules

1)  Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a <drop
foreign server statement>.
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21.4 <foreign-data wrapper definition>

Function

Define a foreign-data wrapper

Format

<foreign

-data wrapper definition> ::=

CREATE
[

<library
LI BRAR

<library
<char a

Syntax
1) Let
imyp
dat
2) If<
mel

Access
1) The

(IW
Geners3
1) Afd

a)
b)

<)

FORElI GN DATA WRAPPER <f or ei gn- data w apper nane>
<l i brary nane specification>] <language clause> [ <generic options> ]

nane specification> ::=
Y <library nanme>

name> ::=
cter string literal >

Rules

WN be the <foreign-data wrapper name>. Let C be the catalog identified by the explig
licit catalog name of WN. C shall not include a foreign-data wrapper descriptor whos
h wrapper name is equivalent to WN.

ibrary name specification> is not specified, thén.a <library name specification> with
itation-dependent (UV039) <library name> is‘implicit.

Rules

privileges necessary to execute <foreign-data wrapper definition> are implementatio
027).

11 Rules

reign-data wrapper descriptor WD is created. WD includes:
The foreignidata wrapper name WN.
The current authorization identifier.

Theimplicit or explicit <library name>.

it or
e foreign-

hn imple-

n-defined

d)
e)

Theame of the fanguage specified im<tanguage clauses:

If <generic options> GO is specified, then the generic options descriptor created by GO; other-

wise, an empty generic options descriptor.

2)  Aprivilege descriptor is created that defines the USAGE privilege on this foreign-data wrapper to
the current authorization identifier. The grantor of the privilege descriptor is set to the special
grantor value “_SYSTEM”. This privilege is grantable.
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Conformance Rules

1)  Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a <foreign-
data wrapper definition>.
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21.5 <alter foreign-data wrapper statement>

Function

Change the definition of a foreign-data wrapper.

Format

<alter foreign-data w apper statenment> ::=

ALTER
[
Syntax
1) Let
imyp
dat
2) If<
3) If<
4) Let
WN.
Access
1) The
Geners3
1) If<
exis

Conforimance Rules

1)

176

Wit

fore

FOREI GN DATA WRAPPER <f or ei gn-data w apper nane>
<l ibrary nane specification>] [ <alter generic options> ]

Rules

WN be the <foreign-data wrapper name>. Let C be the catalog identified by the explic
licit catalog name of FSN. C shall include a foreign-data wrapper déescriptor W whose
h wrapper name is equivalent to WN.

ibrary name specification> is not specified, then <alter generic options> shall be spe
hlter generic options> is not specified, then <library name specification> shall be spe

A be the authorization identifier that owns the for€ign-data wrapper descriptor iden

Rules

enabled authorization identifiers shall include A.

11 Rules

ibrary name specification> is specified, then the <library name> is included in W, repl
ting <library name>t

hout Feature M004, “Foreign data support”, conforming SQL language shall not contain
ign-data wrapper statement>.

it or
foreign-

Fified.
rified.
ified by

acing any

an <alter
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<drop foreign-data wrapper statement>

Function

Destroy a foreign-data wrapper.

Format

<drop fo

rei gn-data w apper statenent> ::=

DROP H

Syntax

1) Let
imyp
dat

2) If<

OREI GN DATA WRAPPER <f or ei gn-data wrapper name> <drop behavi or>

Rules

WN be the <foreign-data wrapper name>. Let C be the catalog identified by the explig
licit catalog name of FSN. C shall include a foreign-data wrapper desériptor W whose
h wrapper name is equivalent to WN.

Hrop behavior> specifies RESTRICT, then W shall not be refereniced by the foreign ser

included in any foreign server descriptor.

3) Let
WN.
Access
1) The
Geners
1) The

“_SS

A be the authorization identifier that owns the foreign-data wrapper descriptor iden

Rules

enabled authorization identifiers shallinclude A.

11 Rules

following <revoke statement> is effectively executed with a current authorization idg
(STEM” and without furtherAccess Rule checking:

DKE ALL PRI VI LEGESTYON WN FROM A CASCADE

descriptor of W isdestroyed.

REV
2) Thq
Confo
1) Wi

mance Rules

out.Feature M004, “Foreign data support”, conforming SQL language shall not contai

it or
foreign-

Ver name

ified by

bntifier of

h a <drop

forgign<data wrapper statement>.
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21.7 <import foreign schema statement>

Function

Acquire information about some or all foreign tables associated with a schema managed by a foreign
server.

Format

<inport [foreign schema statement> ::=
| MPORT| FOREI GN SCHEMA <forei gn schema nane> [ <inport qualifications> ]
FROM SERVER <f or ei gn server nane> | NTO <l ocal schenma nane>

<inmport [qualifications> ::=
LIM|T TO <l eft paren> <table name |ist> <right paren>
| EXCHPT <left paren> <table name |ist> <right paren>

<table nane list> ::=
<tabl ¢ nane> [ { <comma> <table nane> }... ]

<foreign schema name> :: =
<schenp@ name>

<l ocal s|chema nane> ::=
<schenm nanme>

Syntax| Rules

1)  Let|FSN be <foreign schema name>.

2)  For|every <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 <schemaname> that is equivalent to FSN is implicit.

3) Thdre shall be an SQL-séhema identified by <local schema name> LSN.

Access|Rules

None.

General Rules

1) Iftheforeign 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 (HVOOP).

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 (HV00Q).

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.
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b) If <import qualifications> specifies LIMIT TO, then let ITNL be the explicit <table name list>.

c) If<import qualifications> specifies EXCEPT, then let ITNL be a <table name list> that contains
the <table name> of every table associated with FS except the tables whose names are specified
in the explicit <table name list>.

4)  For every <table name> FTN contained in ITNL, if FS does not include a descriptor of a table whose
<table name> is equivalent to FTN, then an exception condition is raised: FDW-specific condition —
table not found (HVOOR).

5) For every <table name> FTN contained in ITNL:

a) | Letnbethe number of columns whose descriptors are included in the table identifigd by FTN.

b) | Let BCD;, 1 (one) <i< n, be a<basic column definition> that contains a <columnnathe> equi-
valent to the name of the i-th column COL of the table identified by FTN, a £data typg> corres-
ponding to the data type of COL, and implementation-defined <column ‘generic options>.

c) | Let FTD be a <foreign table definition> that contains FTN, every BCDj;;"1 (one) <i<p, in
sequence, separated by <comma>s, FSVRN, and implementation-defined <table gerferic
options>.

d) | FTD is effectively executed.

Conforimance Rules

1) Wit
<im
2) Wit
<im

hout Feature M004, “Foreign data support”, conforming SQL language shall not contafin an
port foreign schema statement>.

hout Feature M005, “Foreign schema support”, conforming SQL language shall not specify
port foreign schema statement>.
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21.8 <routine mapping definition>

Function

Define a routine mapping.

Format

<routine mapping definition> ::=

CREATH ROUTI NE MAPPI NG <r outi ne mappi ng nane> FOR <specific routine designator>
SHRVER <f orei gn server name> [ <generic options> ]

Syntax| Rules

1)  Let|FSN be the <foreign server name>. Let RMN be the <routine mappingname>.

2) Thq catalog identified by the explicit or implicit catalog name of FSN_shall include a foreign server
desfriptor whose foreign server name is equivalent to FSN.

3) ThgSQL-environment shall notinclude a routine mapping deseriptor whose routine mapging name
is RMN.

4)  Let|R be the SQL-invoked routine identified by the <specific routine designator>. R shall identify
an $QL-invoked regular function.

5)  Let|SRN be the <specific name> of R.

6) ThdSQL-environment shall not include a routine mapping descriptor whose specific routine name
is SRN and whose foreign server name is-ESN.

Access|Rules

1) Thqapplicable privileges shalkinclude the USAGE privilege on the foreign server identifigd by FSN.

2) Additional privileges, if any, necessary to execute <routine mapping definition> are implementation-
defined (IE027).

General Rules

1) Arqutinemapping descriptor RMD is created. RMD includes:
a) | \The routine mapping name RMN.
b)  The specific routine name SRN.
c) The foreign server name FSN.
d) If<generic options> GO is specified, then the generic options descriptor created by GO; other-

wise, an empty generic options descriptor.

Conformance Rules

1)

180

Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a <routine
mapping definition>.
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<alter routine mapping statement>

Function

Change the definition of a routine mapping.

Format

<alter r
ALTER

Syntax| Rules

1) Let
2) Thq

nan
Access
1) The
(IW
Geners3

Non

Conforimance Rules

1) Wit
rou

outi ne mapping statenent> ::=

ROUTI NE MAPPI NG <r outi ne mappi ng nane> <al ter generic options>

RMN be the <routine mapping name> and let AGO be the <alter generie:options>.

SQL-environment shall include a routine mapping descriptor RMD-whose routine m
ne is RMN.

Rules

privileges necessary to execute <alter routine mappinhg statement> are implementatio
029).

11 Rules

hout Feature M004, “Foreign data support”, conforming SQL language shall not contain
Fine mapping statement>:

pping

h-defined

an <alter
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21.10 <drop routine mapping statement>

Function

Destroy a routine mapping.

Format

<drop routine mapping statenent> ::=
DROP ROUTI NE MAPPI NG <routi ne mappi ng name>

Syntax| Rules

1) Let|JRMN be the <routine mapping name>.

2) Thq SQL-environment shall include a routine mapping descriptor RMDwhose routine mgpping
name is RMN.

Access|Rules

1) Thdprivileges necessary to execute <drop routine mapping statement> are implementatioh-defined
(IW030).

General Rules

1) RMD is destroyed.

Conforimance Rules

1)  Without Feature M004, “Foreign data support”, conforming SQL language shall not contaip a <drop
roufine mapping statement>:
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22 SQL/MED common specifications

22.1 Description of foreign-data wrapper item descriptor areas

Function

Specify tk

Syntax

1)

2)

3)

4)

5)

6)

A fd
fore

Let
iny
Giv
N, t
des
des
are
forg
IDA
imn
Giv
def

Cas

a)

b)

Givi

HL1 be the host language in which the SQL-server is written and.}ét HL2 be the host 1
Fhich the foreign-data wrapper is written.

Rules

reign-data wrapper item descriptor area consists of the fields specified in Table 4, “F
ign-data wrapper descriptor areas”.

he immediately subordinate descriptor areas of IDA are those foreign-data wrapper i
criptor areas in which the value of LEVEL is N+1 and whose position in the foreign-datg

ign-data wrapper item descriptor areas that are immediately subordinate descriptor
or that are subordinate descriptor areag©f a foreign-data wrapper item descriptor at
hediately subordinate to IDA.

en a data type DT and its descriptet DE, the immediately subordinate descriptors of [
ned to be

SH

If DT is ROW, then the field descriptors of the fields of DT. The i-th immediately sub
descriptor is the descriptor of the i-th field of DT.

If DT is ARRAY or MULTISET, then the descriptor of the associated element type of
subordinate descriptors of DE are those descriptors that are immediately subordin
descripters of DE or that are subordinate descriptors of a descriptor that is immed
subordinate to DE.

enaa descriptor DE, let SDE; represent its j-th immediately subordinate descriptor. Thg

imp

lied ordering of the subordinate descriptors of DE such that:

b)

SDE is in the first ordinal position.

eidentifiers, data types and codes for fields used in foreign-data wrapper item deseripjtor areas.

elds in

anguage

en a foreign-data wrapper item descriptor area IDA in which the value of LEVEL is some value

em
wrapper

criptor area follows that of IDA and precedes that{f any foreign-data wrapper item dpscriptor
h in which the value of LEVEL is less than N+1. The subordinate descriptor areas of IDA|are those

areas of
ea thatis

F are

ordinate

DT. The
hte
ately

re is an

The ordinal position of SDE}, 1 is K+NS+1, where K is the ordinal position of SDEj and NS is the
number of subordinate descriptors of SDE|. The implicitly ordered subordinate descriptors

of SDEj occupy contiguous ordinal positions starting at position K+1.

Let HL be the programming language of the invoking SQL-server. Let operative data type correspond-
ence table be the data type correspondence table for HL as specified in Subclause 18.5, “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)

8)
9)

10)

184

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 16, “Codes used for application data
types in SQL/CLI".

b)  Exactly one of the following is true:

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
values for the DECIMAL data type.

iii)  TYPE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJECT, CHARACTER
LARGE OBJECT LOCATOR, BINARY, BINARY VARYING, BINARY LARGE OBJECT, BINARY
LARGE OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT, REAL, DOUBLE PRECISION,
BOOLEAN, USER-DEFINED TYPE LOCATOR, REF, or DATALINK.

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

V) TYPE indicates DECFLOAT, and PRECISION is a valid precision value for the DECFLOAT
data type.

vi) TYPE indicates ROW and, where N is the-value of the DEGREE field, there ar¢ exactly
N immediately subordinate descriptor.areas of IDA, and those item descript¢r areas
are valid.

vii)  TYPE indicates ARRAY LOCATQRor MULTISET LOCATOR, there is exactly 1 (one)
immediately subordinate desgriptor area of IDA, and that item descriptor arda is valid.

viii) TYPE indicates an implementation-defined (IE002) data type.

Let|IDA be a foreign-data wrapper item descriptor area in a server parameter descriptor.

If tHe value of INDICATOR isthe-appropriate “Code” for SQL NULL DATA in Table 26, “Miscg¢llaneous

codkes used in CLI”, in ISO/IE€ 9075-3, then NULL is true for IDA. Otherwise, NULL is fals¢ for IDA.

IDA|is valid if and only-if:

a) | TYPEisoneofthe code valuesin Table 16, “Codes used for application data types in $QL/CLI”,
or TYPE/indicates ROW.

b) | If LEVEL is O (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the §erver
pdrameter descriptor associated with IDA. IDA shall be one of exactly TLC item desgriptor
ateas in the server parameter descriptor.

c) Exactly one of the following is true:

i)

TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY VARYING,
or BINARY LARGE OBJECT, and the value V of OCTET_LENGTH is greater than zero,

and

Case:

1) IfHL1 and HLZ are both pointer-supporting languages, then the number of char-

acters wholly contained in the first V octets of the host variable addres
DATA_POINTER is a valid length value for a CHARACTER, CHARACTER

sed by
LARGE

OBJECT, BINARY, BINARY VARYING, or BINARY LARGE OBJECT data type, as

indicated by TYPE.
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2)  Otherwise, the number of characters wholly contained in the first IV octets of
DATA is a valid length value for a CHARACTER, CHARACTER LARGE OBJECT,
BINARY, BINARY VARYING, or BINARY LARGE OBJECT data type, as indicated by

TYPE.

TYPE indicates CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE OBJECT LOC-

ATOR, or USER-DEFINED TYPE LOCATOR.

TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and scale

values for the NUMERIC data type.

xi)

xii)

d) | Case:

ii)

TV PR o ds 'S DLCINAL ADRECICIAONL JdCCALL
I'T1T L ITTUICALLS DULGUIIVIAL, dITU T INLUIOTUIN dITU oGUinn

values for the DECIMAL data type.
TYPE indicates SMALLINT, INTEGER, BIGINT, REAL, or DOUBLE PRECISION

151 . .
are-varntprecistonang scale

TYPE indicates FLOAT, and PRECISION is a valid precision valuefof the FLOAT data

type.

TYPE indicates DECFLOAT, and PRECISION is a valid preciSion value for the DECFLOAT

data type.
TYPE indicates REF.
TYPE indicates DATALINK.

TYPE indicates ROW and, where N is the value of the DEGREE field, there ar¢ exactly
N immediately subordinate foreign-datamrapper descriptor areas of IDA, arjd those

foreign-data wrapper item descriptorareas are valid.

TYPE indicates ARRAY LOCATOR @r MULTISET LOCATOR, there is exactly 1

one)

immediately subordinate descriptor area of /D4, and that subordinate descrifptor area

is valid.

TYPE indicates an implementation-defined (IE002) data type.

If HL1 and HLZ2 areé both pointer-supporting languages, then exactly one of the
is true:

1) DATA_POINTER is zero and NULL is true.

2).SADATA_POINTER is not zero and the value of the host variable addresse
DATA_POINTER is a valid value of the data type indicated by TYPE.

Otherwise, DATA is a valid value of the data type indicated by TYPE.

following

11) A fqreign-data wrapper item descriptor area IDA in a server row descriptor is valid if and only if:

a) TYPEisoneofthe code valuesin Table 16, “Codes used for application data types in SQL/CLI”,
or TYPE indicates ROW.

b) IfLEVELis O (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.

c) Exactly one of the following is true:

TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and scale

i)

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

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

iv) TYPE indicates DECFLOAT, and PRECISION is a valid precision value for the DECFLOAT
data type.

V) TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, CHARACTER LARGE OBJECT
LOCATOR BINARY BINARYVARYING BINARY LARGE OB]ECT BINARY LARGE OBJECT
N N AN, USER-

DEFINED TYPE LOCATOR REF or DATALINK

vi)  TYPE indicates ROW and, where N is the value of the DEGREE field, there ar¢ exactly
N immediately subordinate descriptor areas of IDA, and those subordinate descriptor
areas are valid.

vii)  TYPE indicates ARRAY LOCATOR or MULTISET LOCATOR, there is exactly 1 (one)
immediately subordinate descriptor area of /DA, and that'suibordinate descriptor area
is valid.

viii) TYPE indicates an implementation-defined (IE0Q2) data type.

General Rules

None.

Conforimance Rules

None.
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22.2 Implicit foreign-data wrapper cursor

Function

Declare and open a foreign-data wrapper cursor.

Subclause Signature

“ erI icit_forei gn- data wr apper clursor ” [Gpnpml Rnlpq] (

“ ALLOCATED FDW EXECUTI ON’

Par angt er:

)

ALLOCATED FDW-EXECUTION — an allocated FDW-execution descriptor.

General Rules

1) Let/AEbethe ALLOCATED FDW-EXECUTION in an application of the\General Rules of this Subclause.

2)  Let[SS be the SQL-statement that is effectively associated with 4%
3) Ifthere is no cursor effectively associated with AE, then:

a) | A cursor declaration descriptor CDD is created,as follows:

b) | A cursor instance descriptor CID is created, as follows:

i)

The kind of cursor is a foreign-data, wiapper cursor.

The provenance of the cursor is the SQL-session identifier of AE.
The name of the cursor is implementation-dependent (UV040).

The cursor’s origin is SS.

The cursor’s declared properties are:

1)  The cursadr’s'declared scrollability is NO SCROLL.

2)  The eursor’s declared sensitivity is ASENSITIVE.

3) Thecursor’s declared holdability is WITHOUT HOLD.

4)) "The cursor’s declared returnability is WITHOUT RETURN.

The cursor declaration descriptor is CDD.

i)

iii)

The SQL-session identifier is the SQL-session identifier of AE.

The cursor’s state is closed.

4) Cursor CID is effectively opened in the following steps:

a) A copy CS of SS is effectively created in which:

i)

ii)

Each <dynamic parameter specification> is replaced by the value of the corresponding
dynamic parameter.

Each <value specification> generally contained in SS that is CURRENT_USER, CUR-
RENT_ROLE, SESSION_USER, SYSTEM_USER, CURRENT_CATALOG, CURRENT_SCHEMA,
CURRENT_PATH, CURRENT_DEFAULT_TRANSFORM_GROUP, or CURRENT_TRANS-

© ISO/IEC 2023 - All rights reserved 187


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
22.2 Implicit foreign-data wrapper cursor

FORM_GROUP_FOR_TYPE <path-resolved user-defined type name> is effectively
replaced by the value resulting from evaluation of CURRENT_USER, CURRENT_ROLE,
SESSION_USER, SYSTEM_USER, CURRENT_CATALOG, CURRENT_SCHEMA, CUR-
RENT_PATH, CURRENT_DEFAULT_TRANSFORM_GROUP, or CURRENT_TRANS-
FORM_GROUP_FOR_TYPE <path-resolved user-defined type name>, respectively, with
all such evaluations effectively done at the same instant in time.

b) Let QF be the <query expression> simply contained in CS.
c) Let T be the table specified by QE.

d) A 1|:oult D‘:t dcobl llJtUl fUl lrl)SD ;D Cffcl,tlvcl_y Cl1 Cat‘:d do fUllUVVO.
i) The <cursor specification> is CS.
ii) The sequence of rows is T.

iii)  The position is before the first row of T.
iv) The operational properties are the same as the declared properties in CID.
e) | Cursor CN is effectively placed in the open state with RSD as its'result set descriptor.

5) Evaluation of the General Rules is terminated and control is returned to the invoking Sufclause.

Conforimance Rules

None.
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Implicit DESCRIBE INPUT USING clause for external data

Function

Populate a specified descriptor area with information about the input values required to execute a foreign
server request.

Subclause Signature

“I'mplic
Par am
Par am

General Rules

1)

2)
3)

4)

SOUR
DESC

Let

Subclause.

Let

Theq value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODE in DESC are respecti

t DESCRI BE | NPUT USI NG cl ause for external data” [General Rules] (
et er: “ SOURCE”,
pt er: “ DESCRI PTOR'

CE — a <query specification> for which information about input valués)is required.

S be the SOURCE and let DESC be the DESCRIPTORdn)an application of the General Ru

HL be the programming language of the invoking SQL-server.

RIPTOR — a wrapper parameter descriptor area to be populated with information alpout the
inpuf values required.

es of this

vely a

chafacter string representation of the foreign server request and a numeric code that identifies the

forgign server request, and are set to th&¥alue of the “Identifier” and “Code” columns, res

pectively,

of the row in Table 13, “SQL-statement codes”, that identifies in the “SQL-statement” colymn the
for¢ign server request.
A descriptor for the <dynamicparameter specification>s for the foreign server request is|stored in
DE{C as follows:
a) | Let D be the number of <dynamic parameter specification>s in S. Let NS;, 1 (one) <f < D, be
the number of subordinate descriptors of the descriptor for the i-th input dynamic pprameter.
b) | TOP_LEVEL_COUNT is set to D. If D is 0 (zero), then let TD be 0 (zero); otherwise, It TD be
D
D +y""NS;. COUNT is set to TD.
i=1
NOTES7—TFhe KEY-TY¥PEfieldis ot relevantinthisease:
c) IfTDis 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 <dynamic

parameter specification> such that:

i) The descriptor for the first such <dynamic parameter specification> is assigned to the

first descriptor area.

ii) The descriptor for the j+1-th <dynamic parameter specification> is assigned to the

i+NS;+1-th item descriptor area.
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d)

iii)

The implicitly ordered subordinate descriptors for the j-th <dynamic parameter spe-
cification>, if any, are assigned to contiguous item descriptor areas starting at the i+1-

th item descriptor area.

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_SPE-
CIFIC_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 (UV041) values. The DATA, DATA_POINTER, INDICATOR, 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 subordir]
another whose LEVEL value is some value k, then LEVEL is set to k+1; otherwi
is set to 0 (zero).

TYPE is set to a code as shown in Table 6, “Codes used for implementation d
in SQL/CLI”, in ISO/IEC 9075-3, indicating the data type of the-<dynamic pa

ate to
te, LEVEL

hta types
rameter

vi) Case:

1)

2)

3)

4)

specification> or subordinate descriptor.

iii)  NULLABLE is setto 1 (one).

NOTE 58 — This indicates that the <dynamic parameter-specification> can have the null|value.
iv) KEY_MEMBER is set to 0 (zero).

V) UNNAMED is setto 1 (one) and NAME is sét to an implementation-dependent (UV042)
value.

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; CHARAC-
TER_SET_CATALQG, CHARACTER_SET_SCHEMA, and CHARACTER_SET_NAME
are set to the <character set name> of the character string’s character $et; COL-
LATION_CATALOG, COLLATION_SCHEMA, and COLLATION_NAME are et to the
<collation.name> of the character string’s collation.

If TYPE indicates a <binary string type>, then LENGTH and OCTET_LEINGTH are
bothl’set to the length or maximum 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 get to the
precision of the approximate numeric.

5)

6)

190

If TYPE indicates a <datetime type>, then LENGTH is set to the length in positions
of the datetime type, DATETIME_INTERVAL_CODE is set to a code as specified in
Table 8, “Codes associated with datetime data types in SQL/CLI”,in ISO/IEC 9075-
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 of the
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Table 9,
“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.
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7)  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 name of the reference-
able base table.

8) IfTYPE 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. SPECIFIC_TYPE_CATALOG,
SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME are setto the <user-defined
type name> of the user-defined type and CURRENT_TRANSFORM_GRQUP is set
to the CURRENT_TRANSFORM_GROUP_FOR_TYPE <user-defined type pame>.

9) If TYPE indicates ROW, then DEGREE is set to the degree of thie,row ty][-e.

10) If TYPE indicates ARRAY, then CARDINALITY is set to the’'maximum ca|
of the array type.

dinality

11) If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH are sdt to the
maximum possible length in octets of the datalink:

5) Evaluation of the General Rules is terminated and control is returned to the invoking Sulclause.

Conforimance Rules

None.
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22.4

Implicit DESCRIBE OUTPUT USING clause for external data

Function

Populate a specified descriptor area with information about the values returned by an execution of a
foreign server request.

Subclause Signature

“I'mplic

Par am
Par am

SOUR

DESQ
value

Geners3

1)

2)
3)

4)

192

Let
Sub

Let

Theq value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODE in DESC are respecti
Facter string representation of the foreign server request and a numeric code that identifies the

cha

forgign server request, and are set to th&¥alue of the “Identifier” and “Code” columns, res

oft

forgign server request.

A rgpresentation of the column.descriptors of the <select list> columns for the foreign servg

iss

a)

t DESCRI BE QUTPUT USI NG cl ause for external data” [General Rules] (
et er: “ SOURCE”,
pt er: “ DESCRI PTOR'

CE — a <query specification> for which information about output valtiés'is required.

s required.

11 Rules

S be the SOURCE and let DESC be the DESCRIPTORdn)an application of the General Ru
clause.

HL be the programming language of the invoking SQL-server.

ne row in Table 13, “SQL-statement codes”, that identifies in the “SQL-statement” coly

ored in DESC as follows:
Case:
i) If thereis 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

<i< D, be the number of subordinate descriptors of the descriptor for
column of T.

RIPTOR — a wrapper row descriptor area to be populated with information about thie output

es of this

vely a

pectively,
'mn the

rrequest

i, 1 (one)
the i-th

AT Iag

2 TOPELEVEECOUNTisSetto D if Dis 0 (zero); themtet FDbe 0 (zero); 0

00U
D

let TDbe D + > NS;. COUNT is set to TD.
=1

3) Case:

herwise,

A) If some subset of SL is the primary key of TBL, then KEY_TYPE is set to 1

(one).

B) If some subset of SL is the preferred key of TBL, then KEY_TYPE is set to 2.

C) Otherwise, KEY_TYPE is set to 0 (zero).
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ii) Otherwise:
1) LetDbe 0 (zero). Let TD be 0 (zero).
2) KEY_TYPEis setto O (zero).

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.

11) The descriptor for the j+1-th column s assigned to the 1+/N5;+1-th item descriptor area.

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 ar¢a.

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 asdescribed below. Those
fields and fields that are not applicable for a particular value of TYPE are set to implementation-
dependent (UV041) 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 subordirjate to
another whose LEVEL value is some value k, then LEVEL is set to k+1; otherwise, LEVEL
is set to 0 (zero).

ii) TYPE is set to a code as shown in Table 6, “Codes used for implementation data types
in SQL/CLI”, in ISO/IEC 9075-3, indicating the data type of the column or sulpordinate
descriptor.

iii)  Case:

1) Ifthe value of LEVEL\S 0 (zero), then:

A)  Iftheresulting column is possibly nullable, then NULLABLE is set tp 1 (one);
otherwise NULLABLE is set to 0 (zero).

B) If the-<column name is implementation-dependent, then NAME is [set to the
implementation-dependent (UV042) name of the column and UNNAMED
is set to 1 (one); otherwise, NAME is set to the <derived column>[name for
the column and UNNAMED is set to 0 (zero).

C) Case:

I) If a <select list> column C is a member of a primary or preferred key
of TBL, then KEY_MEMBER is set to 1 (one).

AmAVAR W Anh W 4

iy Otherwise, KEY-MEMBER tssettoO-(zero):
2)  Otherwise:
A) NULLABLEis setto 1 (one).
B) Case:
1) If the item descriptor area describes a field of a row, then
Case:

1) Ifthe name of the field is implementation-dependent, then
NAME is set to the implementation-dependent (UV042) name
of the field and UNNAMED is set to 1 (one).
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2)  Otherwise, NAME is set to the name of the field and UNNAMED
is set to 0 (zero).

1) Otherwise, UNNAMED is set to 1 (one) and NAME is set to an imple-
mentation-dependent (UV042) value.

C) KEY_MEMBER s setto 0 (zero).
iv) Case:

1) If TYPE mdlcates a <character strmg type> then LENGTH is set to the length or

TER_SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARACTER_SE _NAME
are set to the <character set name> of the character string’s chdracter $et; COL-
LATION_CATALOG, COLLATION_SCHEMA, and COLLATION_NAME are get to the
<collation name> of the character string’s collation.

2) If TYPE indicates a <binary string type>, then LENGTH-and OCTET_LENGTH are
both set to the length or maximum length in octets of the binary string

3) If TYPE indicates an <exact numeric type>, them\PRECISION and SCALE are set
to the precision and scale of the exact numefic

4) If TYPE indicates an <approximate numeftic type>, then PRECISION is get to the
precision of the approximate numerie,

5) IfTYPEindicates a <datetime type>;then LENGTH is set to the length injpositions
of the datetime type, DATETIMEYINTERVAL_CODE is set to a code as specified in
Table 8, “Codes associated with datetime data types in SQL/CLI”,in ISO/JEC 9075-
3, to indicate the specific'datetime data type and PRECISION is set to the <time
precision> or <timestamp precision> if either is applicable.

6) If TYPE indicates INTERVAL, then LENGTH is set to the length in positipns of the
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Table 9,
“Codes associated with <interval qualifier> in SQL/CLI”, in ISO/IEC 90}5-3, to
indicate thespecific <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.

7) 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_CATALQG,
SCOPE_SCHEMA, and SCOPE_NAME are set to the qualified name of the reference-
able base table.

8) IfTYPE 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. SPECIFIC_TYPE_CATALOG,
SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME are set to the <user-defined
type name> of the user-defined type and CURRENT_TRANSFORM_GROUP is set
to the CURRENT_TRANSFORM_GROUP_FOR_TYPE <user-defined type name>.

9) If TYPE indicates ROW, then DEGREE is set to the degree of the row type.

10) If TYPE indicates ARRAY, then CARDINALITY is set to the maximum cardinality
of the array type.
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11) If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH are set to the
maximum possible length in octets of the datalink.

5) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.

Conformance Rules

None.
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22.5 Implicit EXECUTE USING and OPEN USING clauses for external data

Function

Specify the rules for an implicit EXECUTE USING clause and an implicit OPEN USING clause.

Subclause Signature

“I'mplicj

Par am
Par am

TYPH

ALLOCATED FDW-EXECUTION — an allocated FWD-execution descriptor:

Geners3

1) Let
Rul

2) Let
in v
3) Let
for

4) WP
atig

COUNT for SPD and let NWPD be the’value of COUNT for WPD.

a)

b)
c)

t EXECUTE USING and OPEN USI NG cl alises for external data” [Gpnpml R

pter: “TYPE,
bt er: “ ALLOCATED FDW EXECUTI ON’

— the kind of execution that is intended: 'OPEN' or 'EXECUTE".

11 Rules

T be the TYPE and let AE be the ALLOCATED FDW-EXECUTION in an application of the
s of this Subclause.

HL1 be the host language in which the SQL-servepis'written and let HLZ be the host 1
rhich the foreign-data wrapper is written.

WPD and SPD be the wrapper parameter deseriptor and server parameter descriptor, res
AE.

D and SPD describe the <dynamic parameter specification>s and <dynamic parametel
n> values, respectively, for the foreign server request being executed. Let NSPD be th

If NSPD is less than zero,then an exception condition is raised: dynamic SQL error S
descriptor count (07008).

Let AD be the miiimum of NSPD and NWPD.
For each of thefirst AD item descriptor areas of SPD, if TYPE indicates DEFAULT, th

i) Ifet-TP, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, res|
for the corresponding item descriptor area of WPD.

i) The data type, precision, and scale of the described <dynamic parameter spec

ules] (

General

Anguage

pectively,

specific-
e value of

— invalid

D

n:

pectively,

fication>
are set

value (or part thereof, if the item descriptor area is a subordinate descriptorn

d)

196

to TP, P, and SC, respectively, for the purposes of this invocation only.

If the first AD item descriptor areas of SPD are not valid as specified in Subclause 22.1,

“Description of foreign-data wrapper item descriptor areas”, then an exception con

raised: dynamic SQL error — using clause does not match dynamic parameter specifi

(07001).

For the first AD item descriptor areas in SPD:

dition is
cations

i) If the number of item descriptor areas in which the value of LEVEL is 0 (zero) is not
NWPD, then an exception condition is raised: dynamic SQL error — using clause does

not match dynamic parameter specifications (07001).
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ii) If all of the following are true, then an exception condition is raised: dynamic SQL error

— using clause does not match dynamic parameter specifications (07001).
1)  The value of INDICATOR is not negative.

2)  Exactly one of the following is true:

A) TYPE doesnotindicate ROW and the item descriptor area is not subordinate

to an item descriptor area for which the value of INDICATOR is not

negative.

B) TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET LOC-

ATOR

C) Case:

I) If HL1 and HLZ are both pointer-supporting languages; then|
of the host variable addressed by DATA_POINTER:is nota v,
of the data type represented by the item descriptor area.

1) Otherwise, the value of DATA is not a valid value of the dat
represented by the item descriptor area:

f) | LetIDA be the i-th item descriptor area of SPD whose LEVEL value is 0 (zero). Let S
data type represented by IDA. The associated value of IDA, denoted by SV, is defined 4

Case:
i) If NULL is true for IDA, then SV is the nulb value.

ii) If TYPE indicates ROW, then SV is aqow whose type is SDT and whose field v
the associated values of the immediately subordinate descriptor areas of IDA

iii)  Otherwise:
1) Case:

A) If HL1 and HLZ2 are both pointer-supporting languages, then let V/
value of the host variable addressed by DATA_POINTER.

B) Otherwise, let VV be the value of DATA.
2) Case:

AY If TYPE indicates CHARACTER, then let Q be the value of OCTET_
and let L be the number of characters wholly contained in the firs
of V.

B) Otherwise, let L be zero.

the value
hlid value

a type

DT be the
s follows.

alues are
.

be the

LENGTH
t Q octets

('S]
Jo

Lot SV he IZwwith effective datatune SDT ac renresented hu the lonath vq
e et e e et e-bataty p e oo e preSEHttea b yeHeeh gty

lue L 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 values of the
TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRE-
CISION, 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 WPD for which the LEVEL value is 0 (zero), and all its subordinate descriptor areas.

h) IfSDTis an array locator data type or multiset locator data type, then let TV be the value SV.

i) If SDT and TDT are predefined data types, then
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Case:
i) If SDT and TDT are binary string types, then the <cast specification>
CAST ( SV AS TDT )
is effectively performed and the result is the value TV of the i-th parameter.
ii) If SDT and TDT are numeric data types, then the <cast specification>

CAST ( SV AS TDT )

ib cffcutivc}_y pPtl fUl lllCd auC‘l t}lC 1cou}t ib t}lC valuc T‘/’ Uf t}lC l. t}l pdal alllCtUl.
iii)  Otherwise, the <cast specification>

CAST ( SV AS TDT )

is effectively performed and the result is the value TV of the i-th\parameter.

5) Evaluation of the General Rules is terminated and control is returned te the invoking Sulclause.

Conforimance Rules

None.
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Implicit FETCH USING clause for external data

Function

Specify the rules for an implicit FETCH USING clause.

Subclause Signature

“I'mplicj
Par am
)

OPEN
Generd
1) Let
2) Let

inw
3) Cas
a)
b)
4) Let
5) RD
a)
b)
c)
d)

1

et er . “ OPENED FDW EXECUTI ON’

SH

SRD be the server row descriptor associated with OE.

EETCH USI NG cl ause for external data” [Gpnpml Rnlpq] (

ED FDW-EXECUTION — an opened FDW-execution descriptor.
11 Rules
OF be the OPENED FDW-EXECUTION in an application of the General Rules of this Sulpclause.

HL1 be the host language in which the SQL-server is writtémand let HLZ be the host language
Fhich the foreign-data wrapper is written.

Ifthe PASSTHROUGH flag associated with OF is True, then let RD be the wrapper row descriptor
associated with OE.

Otherwise, let RD be the table reference descriptor associated with OEF.

hnd SRD describe the <select listz columns and <target specification>s, respectively, for the
colymn values that are to be retrieved.

Let AD be the value of the'COUNT field of SRD. If AD is less than zero, then an exceptipn condi-
tion is raised: dynamic'SQL error — invalid descriptor count (07008).

Case:

i) If Hi:I and HLZ are both pointer-supporting languages, then for each item dgscriptor
area-in SRD whose LEVEL is 0 (zero) in the first AD item descriptor areas of §RD, 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 boynd target
and refer to the corresponding <select list> column as a bound column.

11) Otherwise, Tor each item descriptor area in SRU whose LEVEL1s U (zero] in the first

AD item descriptor areas of SRD, and for all of their subordinate descriptor areas, refer
to a <target specification> as a bound target and refer to the corresponding <select
list> column as a bound column.

If any item descriptor area corresponding to a bound target in the first AD item descriptor
areas of SRD is not valid as specified in Subclause 22.1, “Description of foreign-data wrapper
item descriptor areas”, then an exception condition is raised: dynamic SQL error — using clause
does not match target specifications (07002).

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_INTER-
VAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC-
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200

g)

h)

TER_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.

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:
i) If TYPE indicates CHARACTER, then:

1) Let UT be the code value corresponding to CHARACTER VARYING as specified in
Table 6, “Codes used for implementation data types in SQE/€LI”, in ISO/]EC 9075-
3.

2)  LetLVbetheimplementation-defined (IL006) maxithum length fora CHARACTER
VARYING data type.

ii) Otherwise, let UT be TYPE and let LV be 0 (zero).

Let TDT be the effective data type of the i-th bound target as represented by the tyfe UT, the
length value LV, and the values of the PRECISION;, SCALE, CHARACTER_SET_CATALQG,
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 item descriptor area of SRD whose|LEVEL is
0 (zero) and all of its subordinate deseriptor areas.

If TDT is an array locator data type’or a multiset locator data type, then
Case:

i) If SV is not the nullvalue, then a locator L that uniquely identifies SV is geneyated and
the value TV of(the i-th bound target is set to an implementation-dependent|{(UV043)
four-octet value that represents L.

ii) Otherwise) the value TV of the i-th bound target is the null value.
If SDT and.TPT are predefined data types, then
Case;

i) If SDT and TDT are binary string types, then the <cast specification>

CAST [ O\ AC _TOONT N

TOT— T OV WO ToT )

is effectively performed and the result is the value TV of the i-th parameter.
ii) 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 of the i-th parameter.
iii)  Otherwise, the <transcoding>

CONVERT ( CAST ( SV AS
CHARACTER VARYI NG (M ) USI NG UTF16 )
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rnal data

is effectively performed, where M is the implementation-defined (IL006) maximum
length of a variable-length character string, and the result is the value TV of the i-th
parameter.

k)  Let IDA be the top-level item descriptor area corresponding to the i-th bound column.

1) Case:
i) If TYPE indicates ROW, then
Case:
1) I TVis 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 atiea whose
TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET LOCATOR,
is set to the appropriate “Code” for SQL NULL DATA in Table 26, “Miscdllaneous

codes used in CLI”, in ISO/IEC 9075-3 and the value of the hostvariable

ddressed

by DP and the values of D and LP are implementation-dependent (UVO#4).

A)  The value of 1P is set to 0 (zero).
B) Case:
) If TYPE indicates CHARACTER or CHARACTER LARGE OB]JH

1) IfTVisazero-length character string, thenitis implem
defined (IA087) whether or not an exception condition
data exception — zero-length character string (2200}

2) Case:
a) IfHL1 and HLZ are both pointer-supporting lar

2)  Otherwise, the i-th subordinate descriptor area of D4 is set to reflect the value
of the i-th field of TV by applying GR 5)I) to the i-th’subordinate descriptor area
of IDA as IDA, the value of i-th field of TV as TV, the value of the i-th field of SV as
SV, and the data type of the i-th field of SV as-SDT.

ii) Otherwise,

Case:

1) If TVis the null value, then the value of IP is set to the appropriate “Cod¢” for SQL
NULL DATA in Table 26, “Miscellaneous codes used in CLI”, in ISO/IEC P075-3,
and the value of the host yariable addressed by DP and the value of D and the
value of LP are implementation-dependent (UV044).

2)  Otherwise:

CT, then:

entation-
israised:

).

guages,

Tt e e S rar Iconr o or oottt ot ==

retrieval for external data”, are applied with DP as TAR-
GET, TV as VALUE, OL as TARGET OCTET LENGTH, and LP

as RETURNED OCTET LENGTH.

b)  Otherwise, the General Rules of Subclause 22.7, “Character
string retrieval for external data”, are applied with D as
TARGET, TV as VALUE, OL as TARGET OCTET LENGTH,

and LP as RETURNED OCTET LENGTH.

IT) If TYPE indicates BINARY, BINARY VARYING, or BINARY LARGE

OBJECT, then

Case:
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1)

2)

If HL1 and HLZ are both pointer-supporting languages, then
the General Rules of Subclause 22.8, “Binary string retrieval
for external data”, are applied with DP as TARGET, TV as VALUE,
OL as TARGET OCTET LENGTH, and LP as RETURNED OCTET
LENGTH.

Otherwise, the General Rules of Subclause 22.8, “Binary string
retrieval for external data”, are applied with D as TARGET, TV

as VALUE, OL as TARGET OCTET LENGTH, and LP as RETURNED
OCTET LENGTH.

Case:

1)

2)

I11) [FTYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET
LOCATOR, then the value of RETURNED_CARDINALITY)is'set to the
cardinality of TV.

V) Otherwise,

If HL1 and HLZ are both pointer-supporting languages, then
the value of the host variable addressed by DP is set to TV and
the value of LP is implementation-dependent (UV044).

Otherwise, the value of P is set to TV and the value of LP is
implementation-dependent (UV044).

6)  Evaluation of the General Rules is terminated and caefitrol is returned to the invoking Sulclause.

Conforimance Rules

None.
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22.7 Character string retrieval for external data

Function

Specify the rules for retrieving character string values.

Subclause Signature

al is to be

' VALUE,

be the

— invalid

irning —

“Character string retrieval for external data” [GeneralRules] (
Paranpter: “TARGET",
Paranpter: “VALUE",
Paranpter: “TARGET OCTET LENGIH’,
Paranpter: “RETURNED OCTET LENGIH’
)
TARGET — an identification of an SQL-data site where the result of character string retriev
placed.
VALUE — an SQL-data value.
TARQET OCTET LENGTH — the length in octets of TARGET.
RETUYRNED OCTET LENGTH — a pointer to a host variablereceiving the length in octets o
or a rjull pointer.
Generdl Rules
1)  Let|T be the TARGET, let V be the VALUE, let TL be the TARGET OCTET LENGTH, and let R
RETURNED OCTET LENGTH in an application of the General Rules of this Subclause.
2) IfTLisnotgreaterthan zero, then an-exception condition is raised: FDW-specific condition
stripg length or buffer length (HV090).
3) Let|L be the length in octets of V.
4) IfRL is not a null pointer) then RL is set to L.
5) Casg:
a) | IfLis not‘greater than TL, then the first L octets of T are set to VV and the values of the
remaining octets of T are implementation-dependent (UV046).
b) | Otherwise, T is set to the first TL octets of IV and a completion condition is raised: w
string data, right truncation (01004).
6) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.

Conformance Rules

None.
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22.8 Binary string retrieval for external data

Function

Specify the rules for retrieving binary string values.

Subclause Signature

s to be

' VALUE,

be the

— invalid

irning —

“Bi nar y-Sstr i ng retr ieval for external data” [Gpnpml Rnlpq] (
Paranpter: “TARGET",
Paranpter: “VALUE",
Paranpter: “TARGET OCTET LENGIH’,
Paranpter: “RETURNED OCTET LENGIH’
)
TARGET — an identification of an SQL-data site where the result of binary string retrieval
placed.
VALUE — an SQL-data value.
TARQET OCTET LENGTH — the length in octets of TARGET.
RETUYRNED OCTET LENGTH — a pointer to a host variablereceiving the length in octets o
or a rjull pointer.
Generdl Rules
1)  Let|T be the TARGET, let V be the VALUE, let TL be the TARGET OCTET LENGTH, and let R
RETURNED OCTET LENGTH in an application of the General Rules of this Subclause.
2) IfTLisnotgreaterthan zero, then an-exception condition is raised: FDW-specific condition
stripg length or buffer length (HV090).
3) Let|L be the length in octets of V.
4) IfRL is not a null pointer) then RL is set to L.
5) Casg:
a) | IfLis not‘greater than TL, then the first L octets of T are set to VV and the values of the
remaining octets of T are implementation-dependent (UV046).
b) | Otherwise, T is set to the first TL octets of IV and a completion condition is raised: w
string data, right truncation (01004).
6) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause.

Conformance Rules

None.
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The tables, such as Table 28, “Codes used for <table reference> types”, contained in this Subclause are
used to specify the codes used by the various foreign-data wrapper interface routines.

Table 28 — Codes used for <table reference> types

<table reference> type

Code

TABLE_NAME

1

Table 29 — Codes used for <value expression> kinds

<valu¢ expression> kind Code
COLUNIN_NAME 1
CONSTANT 2
OPERATOR 3
PARAMETER 4

Table 30 — Codes used for foreign:data wrapper diagnostic fields
Field Code |‘Type
CLASS[ORIGIN 1 Status
MESSAGE_LENGTH 2 Status
MESSAGE_OCTET_LENGTH 3 Status
MESSAGE_TEXT 4 Status
MORE 5 Header
NATIVE_CODE 6 Status
NUMBIER 7 Header
RETUliNCODE 8 Header
SQLSTATE 9 Status
SUBCLASS_ORIGIN 10 Status
implementation-defined (IV014) <0 Header
diagnostics header field
implementation-defined (IV014) <0 Status
diagnostics status field
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Table 31 — 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 [tem
CHARACTER_SET_NAME 1020 CHARACTER_SET_NAME Item
CHARACTER_SET_SCHEMA 1019 CHARACTER_SET_SCHEMA tem
COLLATION_CATALOG 1015 COLLATION_CATALOG tem
COLLATION_NAME 1017 COLLATION_NAME tem
COLLATION_SCHEMA 1016 COLLATION_SCHEMA tem
COUNT 1001 COUNT Header
CURRENT_TRANSFORM_GROUP 1039 (Not applicable) tem
DATA 1050 DATA tem
DATA_POINTER 1010 DATA tem
DATETIME_INTERVAL_CODE 1007 DATETIME_INTERVAL_CODE tem
DATETIME_INTERVAL_PRECISION 26 DATETIME_INTERVAL_PRECISION tem
DEGREE 1041 DEGREE tem
DYNAMIC_FUNCTION 1031 DYNAMIC_FUNCTION Header
DYNAMIC_FUNCTION_CODE 1032 DYNAMIC_FUNCTION_CODE Header
INDICATOR 1051 INDICATOR tem
KEY_MEMBER 1030 KEY_MEMBER tem
KEY_TYPE 1029 KEY_TYPE Header
LENGTH 1003 LENGTH tem
LEVEL 1042 LEVEL Item
NAME 1011 NAME [tem
NULLABLE 1008 NULLABLE Item
OCTET_LENGTH 1013 OCTET_LENGTH Item
PARAMETER_MODE 1021 PARAMETER_MODE Item
PARAMETER_ORDINAL_POSITION 1022 PARAMETER_ORDINAL_POSITION [tem
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Field Code SQL Item Descriptor Name Type
PARAMETER_SPECIFIC_CATALOG 1023 PARAMETER_SPECIFIC_CATALOG Item
PARAMETER_SPECIFIC_NAME 1025 PARAMETER_SPECIFIC_NAME Item
PARAMETER_SPECIFIC_SCHEMA 1024 PARAMETER_SPECIFIC_SCHEMA Item
PRECISION 1005 PRECISION Item
RETUIT\N ED-CARPHNAEITY 1052 RETHRNED-CARPINALITY tem
RETUII{NED_OCTET_LENGTH 1053 Both OCTET_LENGTH (input) and tem
RETURNED_OCTET_LENGTH (output)

SCALE 1006 SCALE tem
SCOPH_CATALOG 1033 SCOPE_CATALOG tem
SCOPH_NAME 1034 SCOPE_NAME tem
SCOPH_SCHEMA 1035 SCOPE_SCHEMA tem
SPECIFIC_TYPE_CATALOG 1036 (Not applicable) tem
SPECIFIC_TYPE_NAME 1038 (Not'applicable) tem
SPECIFIC_TYPE_SCHEMA 1037 (Not applicable) tem
TOP_LEVEL_COUNT 1044 TOP_LEVEL_COUNT Header
TYPE 1002 TYPE tem
UNNAMED 1012 UNNAMED tem
USER_DEFINED_TYPE_CATALOG 1026 USER_DEFINED_TYPE_CATALOG tem
USER_DEFINED_TYPE_NAME 1028 USER_DEFINED_TYPE_NAME tem
USER_DEFINED_T¥RE_SCHEMA 1027 USER_DEFINED_TYPE_SCHEMA tem
implethentation-defined (IV015) for- | O (zero) | implementation-defined (IV015) for- | Header
eign-dpta wrapper descriptor header | through | eign-data wrapper descriptor header
field 999, or | field

exclud-

ing val-

ues

defined

in this

table
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Field Code SQL Item Descriptor Name Type
implementation-defined (IV015) for- | 0 (zero) | implementation-defined (IV015) for- | Item
eign-data wrapper descriptor item through | eign-data wrapper descriptor item
field 999, or | field
>1200,
exclud-
ing val-
ues
defined
in this
table
Table 32 — Codes used for foreign-data wrapper handle types
Handle type Code
ExecutionHandle 1
FSConpectionHandle 2
ReplyHandle 3
RequeptHandle 4
ServerfHandle 6
TableReferenceHandle 7
UserHpandle 8
ValueHxpressionHandle 9
WrappgerHandle 10
WrapgerEnvHandle 11
DescriptorHandle 12
Table 33 — Ability to retrieve foreign-data wrapper descriptor fields

May beretrieved

Field SRD WRDorTRD | SPD WPD

CARDINALITY No No

CHARACTER_SET_CATALOG

CHARACTER_SET_NAME

CHARACTER_SET_SCHEMA
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May be retrieved

Field SRD WRDorTRD | SPD WPD

COLLATION_CATALOG

COLLATION_NAME

COLLATION_SCHEMA

COUNT

CURRENT_TRANSFORM_GROUP

DATA No No

DATA_POINTER No No

DATETIME_INTERVAL_CODE

DATETIME_INTERVAL_PRECISION

DEGREE No No
DYNAMIC_FUNCTION No No
DYNAMIC_FUNCTION_CODE No No

INDICATOR No No
KEY_MEMBER No No No
KEY_T|YPE No No No
LENGTH

LEVEL

NAME

NULLABLE

OCTET_LENGTH

PARAMETER _MODE No No
PARAMETER_ORDINAL_POSITION No No
PARAMETER_SPECIFIC_CATALOG No No
PARAMETER_SPECIFIC_NAME No No
PARAMETER_SPECIFIC_SCHEMA No No

PRECISION

RETURNED_CARDINALITY No No
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May be retrieved

Field SRD WRDorTRD | SPD WPD
RETURNED_OCTET_LENGTH No No
SCALE

SCOPE_CATALOG

SCOPENAME

SCOPH_SCHEMA

SPECIFIC_TYPE_CATALOG

SPECIFIC_TYPE_NAME

SPECIFIC_TYPE_SCHEMA

TOP_LEVEL_COUNT

TYPE

UNNAMED

USER_PDEFINED_TYPE_CATALOG

USER_PDEFINED_TYPE_NAME

USER_PDEFINED_TYPE_SCHEMA

implementation-defined (IV015) D ID ID ID
foreigm-data wrapper descriptor.
header field

implementation-defined ({V015) ID ID ID ID
foreign-data wrapper descriptor item
field

“No”: thg descriptor field is not retrievable

PS: the descriptor field is retrievable from the IRD only when a prepared or executed statement is associated with the
IRD

the absence of any notation: the descriptor field is retrievable

“ID”: it is implementation-defined (IA137) whether or not the descriptor field is retrievable

Table 34 — Ability to set foreign-data wrapper descriptor fields

May be set
Field SRD WRD or TRD | SPD WPD
CARDINALITY No No No
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May be set
Field SRD WRDorTRD | SPD WPD
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
DATETIME_INTERVAL_PRECISION No
DEGREE No No No
DYNAMIC_FUNCTION No No No No
DYNAMIC_FUNCTION_CODE No No No No
INDICATOR No No
KEY_MEMBER No No No No
KEY_T|YPE No No No No
LENGTH No
LEVEL No
NAME No
NULLABLE No
OCTET_LENGTH No
PARAMETER_MODE No No No
PARAMETER_ORDINAL_POSITION | No No No
PARAMETER_SPECIFIC_CATALOG No No No
PARAMETER_SPECIFIC_NAME No No No
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May be set
Field SRD WRD or TRD | SPD WPD
PARAMETER_SPECIFIC_SCHEMA No No No
PRECISION No
RETURNED_CARDINALITY No No
RETURNED-OCTET-LENGTH No No
SCALE No
SCOPH_CATALOG No
SCOPH NAME No
SCOPH SCHEMA No
SPECIFIC_TYPE_CATALOG No No No No
SPECIFIC_TYPE_NAME No No No No
SPECIFIC_TYPE_SCHEMA No Ne No No
TOP_LEVEL_COUNT No
TYPE No
UNNAMED No
USER_DEFINED_TYPE_CATALOG No
USER_DEFINED_TYPE_NAME No
USER_DEFINED_TYPE_SCHEMA No
implementation-defined (IV015) ID ID ID ID
foreigm-data wrapper descriptor
header field
implementation-defined (IV015) ID ID ID ID
foreig-data wrapper descriptor item
field
“No”: the descriptor field is not settable
“ID”: it is implementation-defined (IA138) whether or not the descriptor field is settable
the absence of any notation means that the descriptor field is settable.
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Table 35 — Foreign-data wrapper descriptor field default values

Default values

Field SRD WRDorTRD | APD WPD

CARDINALITY

CHARACTER_SET_CATALOG

CHARACTER_SET_NAME

CHARACTER_SET_SCHEMA

COLLATION_CATALOG

COLLATION_NAME

COLLATION_SCHEMA

COUNT 0 (zero) 0 (zero)

CURRENT_TRANSFORM_GROUP

DATA

DATA_POINTER Null Null

DATETIME_INTERVAL_CODE

DATETIME_INTERVAL_PRECISION

DEGREE

DYNAMIC_FUNCTION

DYNAMIC_FUNCTION_GODE

INDICATOR

KEY_MEMBER

KEY_T|YPE

LENGTH

LEVEL 0 (zero)

NAME

NULLABLE

OCTET_LENGTH

PARAMETER_MODE
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Default values

Field SRD WRDorTRD | APD WPD

PARAMETER_ORDINAL_POSITION

PARAMETER_SPECIFIC_CATALOG

PARAMETER_SPECIFIC_NAME

PARA\\JFr'nr'n QPRI COLITN LA
NILTLIN_ Ol LUITTG_OUITLIVIA

PRECISION

RETUPI(NED_CARDINALITY

RETUI&NED_OCTET_LENGTH

SCALE

SCOPH_CATALOG

SCOPH_NAME

SCOPH_SCHEMA

SPECIFIC_TYPE_CATALOG

SPECIFIC_TYPE_NAME

SPECIFIC_TYPE_SCHEMA

TOP_LEVEL_COUNT 0 (zero) 0 (zero)

TYPE

UNNAMED

USER_PEFINED_TYPE_CATALOG

USER_DEFINEDSFYPE_NAME

USER_DEFINED_TYPE_SCHEMA

imp]e]’ entation-defined (“701 ':) 1D 1D 1D 1D

foreign-data wrapper descriptor
header field

implementation-defined (IV015) ID ID ID ID
foreign-data wrapper descriptor item
field

“Null”: the descriptor field’s default value is a null pointer

the absence of any notation: the descriptor field’s default value is initially undefined
“ID”: the descriptor field’s default value is implementation-defined (IW024)

any other value: specifies the descriptor field’s default value
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Table 36 — Codes used for the format of the character string transmitted by GetSQLString()

Format Code

SQL-string format 1

implementation-defined X

(IV019) formats

An implpmentation-defined (IV019) negative number different from the value associated with any other format
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23 Foreign-data wrapper interface routines

23.1 <foreign-data wrapper interface routine>

Function

Describefa generic foreign-data wrapper interface routine.

Format

<foreigndata wapper interface routine> ::=
<foreijgn-data wapper interface routine prefix>
<florei gn-data wapper interface routine generic>

<foreignrdata wapper interface routine prefix> ::=
MED

<foreigndata wapper interface routine generic> ::=
<foreign-data wapper interface routine name>
<florei gn-data wapper paraneter |ist>
[ kforeign-data wapper returns clause> ]

<foreigndata wapper interface routine nane> v=

Advancel ni t Request
Al 'l ocDescri ptor

Al | ocQuer yCont ext
Al | ocW apper Env

C os

er yCont ext
Repl yHandl e

Fre apper Env

Get Aut hori zat i onhd
Get Bool VE

Get Oescri ptlr

Get O agnosti cs

i sti\ngét
xtRepl y

Get NOWBOO! VE

Get Nunthi | dren

Get NunOr der ByEl ens
Get NunRepl yBool VE
Get NunRepl yOr der By
Get NunRepl ySel ect El ens
Get NunRepl yTabl eRef s
Cet NunmRout MapOpt s
Get Nuntsel ect El ens
Cet NunSer ver Opt s

Get NuntTabl eCol Opt s
Get NunTTabl eOpt s

Get NunTabl eRef El ens
Cet NumUser Opt s

&

216
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Cet NumW apper Opt s
Cet Opt s

Get Or der ByEl em

Get Repl yBool VE

Get Repl yCardinality
Get Repl ybDi sti nct
Get Repl yExecCost
Get Repl yFi r st Cost
Get Repl yOr der El em
Get Repl yReExecCost
Get Repl ySel ect El em
Cet Repl yTabl eRef
Get Rout i neMappi ng
Cet Rout MapOpt

Cet Rout MapOpt Nane
Get Sel ect El em

Get Sel ect El enfType
Cet Ser ver Name

Cet Ser ver Opt

Cet Ser ver Opt ByNane
Cet Server Type

Get Ser ver Ver si on
Get §PDHandl e

Get String

Get §RDHandl e

CGetJtatistics

Get Tjabl eCol Opt

bl eCol Opt ByNane
Get Tlabl eOpt
Get Tlabl eOpt ByNane
Cet Tlabl eRef El em
Get Tlabl eRef El enilype
Cet Tlabl eRef Tabl eNane
Cet Tlabl eSer ver Nane
Get TIRDHandl e

Cet User Opt

Cet User Opt ByNane
Get Mal Expr Col Nane
Get Mal ueExpDesc
Get Vial ueExpKi nd
Get Mal ueExpNane
Get Mal ueExpTabl e
Get VEChi I d

Get VIPDHandl e

Get W apper Librar yNane
Cet W appesName
Cet W appen Opt

Cet Wapper Opt ByNane
Cet VIRBHardt—=

I ni t Request

Iterate

Open

ReOpen

Set Descri ptor
Transni t Request

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| Get
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

<foreign-data wapper paraneter list> ::=
<l eft paren> <foreign-data w apper paraneter declaration>
[ { <conme> <foreign-data wapper paraneter declaration>}... ] <right paren>

<forei gn-data w apper paraneter declaration> ::=
<forei gn-data w apper paraneter nane>
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<f
<f

orei gn-data w apper paraneter node>
orei gn-data w apper paraneter data type>

<forei gn-data w apper paraneter nane> ::=

See

the Syntax Rul es.

<forei gn-data w apper paranmeter node> ::=

I'N
ouT

I NOUT

<foreign-data wapper paraneter data type> ::=

<f oreign
RETURN

Syntax

1)

2)

3)

4)

5)

6)

7)

218

I NTH
SVAL
ANY

CHAR

A<
lan
pro

A<
isc
do€
pro

A<
the
dat
the

For
inte
dat
WF|

Ret

HL
(1A

K
LI NT

ACTER <l eft paren> <l ength> <right paren>

- data wrapper returns clause> ::=
S SMALLI NT

Rules

oreign-data wrapper interface routine> defines a predefinédroutine written in a prog
ruage that is invoked by a compilation unit of the same pfrogramming language. Let H|
bramming language. HL shall be one of Ada, C, COBOL, Fortran, M, Pascal, or PL/I.

foreign-data wrapper interface routine> that contains a <foreign-data wrapper return
lled a foreign-data wrapper interface function..A<foreign-data wrapper interface rouf
s not contain a <foreign-data wrapper returns.elause> is called a foreign-data wrappen
redure.

foreign-data wrapper parameter namé> shall be a parameter name in the Definition s
Subclause in Clause 23, “Foreign-datad’wrapper interface routines”, whose name is the
h wrapper interface routine name> of the <foreign-data wrapper interface routine ge
containing <foreign-data wrapper interface routine>.

each foreign-data wrapperiinterface function WF, there is a corresponding foreign-dat4
rface procedure WP, withthe same <foreign-data wrapper interface routine name>. The
h wrapper parametenlist> for WP is the same as the <foreign-data wrapper paramete
but with the following additional <foreign-data wrapper parameter declaration>:

ir nCode OUTR-SMALLI NT

bhall support either the invocation of WF or the invocation of WP. It is implementatio
D97 ) which is supported.

ramming
[, be that

s clause>
ine> that
interface

ection of
<foreign-
heric> of

wrapper
<foreign-
I list> for

n-defined

Cas

!

If <foreign-data wrapper parameter mode> is IN, then the parameter is an input parameter.

If <foreign-data wrapper parameter mode> is OUT, then the parameter is an output parameter.

If <foreign-data wrapper parameter mode> is INOUT, then the parameter is both an input

parameter and an output parameter.

NOTE 59 — An output parameter is either a non-pointer host variable passed by reference or a pointer host variable

passed by value.

There 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 interface routine
name>.
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8) Let WRbe a <foreign-data wrapper interface routine> and let RN be its <foreign-data wrapper
interface routine name>. Let RNU be the value of UPPER( RN) .

Case:

a)

b)

c)

9) Let

in§

dat

If HL supports case sensitive routine names, then the name used for the invocation of WR shall

be RN.

If HL does not support <simple Latin lower-case letter>s, then the name used for the invocation
of WR shall be RNU.

If HL does not support case sensitive routine names, then the name used for the invocation

of WR shall be RN or RNU.

If TS is “None”, then let TS = T
If TC is “None”, then let TC = TV.

For each parameter P,

pperative data type correspondence table be the data type correspondence table for'HL agspecified
ubclause 18.5, “SQL/CLI data type correspondences”. Refer to the two columns-of the
h type correspondence table as the “SQL data type column” and the “host data type cdlumn”.

bperative

T1, TS, TC, and TV be the types listed in the host data type column forthe rows that cqdntains
EGER, SMALLINT, CHARACTER(L) and CHARACTER VARYING(L), fespectively, in the

SQL data

If the foreign-data wrapper parameter data type is INTEGER, then the type df the cor-

responding argument shall be 71

If the foreign-data wrappergparameter data type is SMALLINT, then the type of the

corresponding argument-shall be TS.

If the foreign-data wrapper parameter data type is CHARACTER(L), then thd type of

the corresponding.argument shall be TC.
If the foreign-data wrapper parameter data type is ANY, then

Case:

1) Nf 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.

10) Let

INT]

type column.

a)

b)

c)
Case:
i)
ii)
iii)
iv)

d)

If the foreign-data wrapper interface routine is a foreign-data wrapper interface fu

Lction,

Access Rules

then the type of the returned value 1s 15.

None.

General Rules

1) The rules for invocation of the <foreign-data wrapper interface routine> are specified in
Subclause 23.2, “<foreign-data wrapper interface routine> invocation”.
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Conformance Rules

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

220

Without Feature M018, “Foreign-data wrapper interface routines in Ada”, a conforming foreign-
data wrapper shall not contain an invocation of a <foreign-data wrapper interface routine> written

in Ada.

Without Feature M019, “Foreign-data wrapper interface routines in C”, a conforming foreign-data

wrapper shall not contain an invocation of a <foreign-data wrapper interface routine> w
C.

Without Feature M020, “Foreign-data wrapper interface routines in COBOL ”, a conformin

ritten in

g foreign-

out Feature M021, “Foreign-data wrapper interface routines in Fortran”, a conformin
wrapper shall not contain an invocation of a <foreign-data wrapper interface routine
rtran.

out Feature M022, “Foreign-data wrapper interface routines in MUMPS ”, a conformin
wrapper shall not contain an invocation of a <foreign-data wrapper interface routine

out Feature M023, “Foreign-data wrapper interface routines in Pascal”, a conformin

seryer shall notseontain an invocation of a <foreign-data wrapper interface routine> writ
Forfran.

> written

b foreign-
> written

o for(_eign-
> written

b foreign-
> written

foreign-
> written

DL-server
\da.
-server

hg SQL-
ten in

hg SQL-
ten in

Wi

seryer shall not contain an invocation of a <foreign-data wrapper interface routine> written in M.

outFeature M022, “Foreign-data wrapper interface routines in MUMPS ”, a conforrr:|i[ng SQL-

Without Feature M023, “Foreign-data wrapper interface routines in Pascal”, a conforming SQL-

server shall not contain an invocation of a <foreign-data wrapper interface routine> writ
Pascal.

ten in

Without Feature M024, “Foreign-data wrapper interface routines in PL/I”, a conforming SQL-server
shall not contain an invocation of a <foreign-data wrapper interface routine> written in PL/I.
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<foreign-data wrapper interface routine> invocation

Function

Specify the rules for invocation of a <foreign-data wrapper interface routine>.

Syntax Rules

1) Let

2)  Afdreign-data wrapper interface function or foreign-data wrapper interface procedune-
by the HL mechanism for invoking functions or procedures, respectively.

3) Let
rou
the

4) Let

wrdpper parameter data type> of the i-th <foreign-data wrapper parameter declaration>

sha

intgrface routine>".

5) Eac

be passed by reference, according to the mechanisms o0f HL.

Cas

a)

b)

Access

Non

Geners

Lbethe programminglanguage of CP, the caller of a <foreign-data wrapper interface

routine>.

RN be the <foreign-data wrapper interface routine name> of the <foreign-data wrapper
tine> invoked by CP. The number of arguments provided in the invocation shall be th
number of <foreign-data wrapper parameter declaration>s for RN.

DA be the data type of the i-th argument in the invocation and letDP be the <foreign-

1 be the HL equivalent of DP as specified by the rules of Subclause 23.1, “<foreign-data
h argument to a <foreign-data wrapper interface routine> that is of type CHARACTEHR
e

of type CHARACTER(n) shall be passed-by value. Each output argument to a <foreig
wrapper interface routine> that is-not of type CHARACTER(n) that identifies a nonj
host variable shall be passed by.reference; each output argument to a <foreign-datd
interface routine> that is not 6f type CHARACTER(n) that identifies a pointer host v
shall be passed by value.

Otherwise, each input{oroutput argument to a <foreign-data wrapper interface rouf
is not of type CHARACTER(n) shall be passed by reference.

Rules

e.

1 Ruules

b invoked

interface
b same as

data
of RN. DA

wrapper

(n) shall

Of HL is C, then each input argument to a'<foreign-data wrapper interface routine> that is not

n-data
pointer
wrapper
ariable

ine> that

1) Ifthe value of any input argument provided by CP falls outside the set of allowed values of the data
type of the parameter, or if the value of any output argument resulting from the execution of the
<foreign-data wrapper interface routine> falls outside the set of values supported by CP for that
parameter, then the effect is implementation-defined (1A114).

2)  When the <foreign-data wrapper interface routine> is called by CP:

a)
b)
3) Cas

The values of all input arguments to RN are established.
RN is invoked.

e:
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a) Ifthe <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) Ifthe <foreign-data wrapper interface routine> is a foreign-data wrapper interface procedure,
then:

i) The values of all output arguments are established except for the argument associated
with the ReturnCode parameter.

ii) Let RC be the argument associated with the ReturnCode parameter.
4) Casp:
a) | If RN executed successfully, then:

i) Either a completion condition is raised: successful completion{{00000), or a cdmpletion
condition is raised: no data (02000).

ii) Case:

1) Ifacompletion condition is raised: successful completion (00000), then|RC is set
to indicate Success.

2) Ifa completion condition is raised;imagrning (01000), then RC is set to indicate
Success with information.

3) Ifacompletion condition is raised: no data (02000), then RC is set to inflicate No
data found.

b) | If RN did not execute successfully, then:

i) All changes made to SQL-data or schemas by the execution of RN are cancelqd.

ii) One or more exception conditions are raised as determined by the General Rules of
this and other Subelauses of this document or by implementation-defined (IjA133)
rules.

iii)  Case:

1) «lIfan exception condition is raised: FDW-specific condition — invalid hapdle
(HV00B), then RC is set to indicate Invalid handle.

2)  Otherwise, RC is set to indicate Error.

iv) If RN is a foreign-data wrapper interface wrapper routine, then the actions of invoking

dependent

Q ot RN 3 nblementation

(A036).

Conformance Rules

None.
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23.3 AdvancelnitRequest()

Function

Determine whether a foreign-data wrapper can execute a foreign server request and gather multiple
different FDW-replies and FDW-executions.

: FDW-

OWS:

[S.

h foreign-

Definition
Advancel hi t Request (
FSCopnect i onHandl e I'N | NTECER,
Requpst Handl e I N | NTEGER,
Repl yHandl e QuT | NTECGER,
Execpt i onHandl e out | NTECER,
Quer yCont ext Handl e IN | NTEGER )
RETURNS BMALLI NT
Generdl Rules
1)  Let|FSCH be the value of FSConnectionHandle.
2) If FFCH does not identify an allocated FSconnection, thefvan exception condition is raised: FDW-
spetific condition — invalid handle (HV00B).
3) Let|QCH be the value of QueryContextHandle.
4) If QCH does not identify an allocated query cotitext, then an exception condition is raised
spetific condition — invalid handle (HV00B).
5) Let|RQH be the value of RequestHandle:
6) A set SRH of pairs of reply handles‘and corresponding execution handles is created as fol
a) | Let RPH;and EXH; be the:ReplyHandle and ExecutionHandle, respectively, that would be
returned by an invocation of | ni t Request () with FSCH and RQH as input argumen
b) | RPH;and EXH; arethe i-th pair included in SRH.
7)  Let|jRPHand EXHbea pair of reply handle and execution handle included in SRH, chosen in
dath wrapperdmplementation-dependent (UW011) way.
8) ReglyHandle'is set to RPH.
9) ExefcutionHandle is set to EXH.

Conformance Rules

1)

Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains AdvancelnitRequest.
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23.4 AllocQueryContext()

Function

Allocate a query context and assign a handle to it.

Definition

Al l ocQue
FSCo

Quer
RETURNS

Geners3

1)
2)

3)

4)

Let

If F.
spe

If tH
tha

FDW-specific condition — limit on number of handles_exceeded (HV014). A skeleton query
located and is assigned a unique value that is returned in QueryContextHandle.

isa
Cas

a)

b)

hnect i onHandl e I N | NTECGER,
y Cont ext Handl e ouT | NTEGER )
SVALLI NT

11 Rules

FSCH be the value of FSConnectionHandle.

bCH does not identify an allocated FSConnection, then an excéption condition is raise
ific condition — invalid handle (HV00B).

SH

yCont ext (

e foreign-data wrapper implementation-defined (IL065) maximum number of query
can be allocated at one time has already been reaghéd, then an exception condition i

1: FDW-

contexts
S raised:
context

If the memory requirements to manage a query context cannot be satisfied, then QiieryCon-

textHandle is set to 0 (zero) and afi.exception condition is raised: FDW-specific cong
memory allocation error (HV001):

NOTE 60 — No diagnostic information is generated in this case, as there is no valid QueryContext
can be used to obtain diagfigstics information.

If the resources to manage a query context cannot be allocated for foreign-data wr3
implementation-déefined (IA171) reasons, then an implementation-defined (IC002)
condition is rai§ed: A skeleton query context is allocated and is assigned a unique vj
is returned in.QueryContextHandle.

OtherwiSe, the resources to manage a query context are allocated and are referred
allocated query context. The allocated query context is assigned a unique value that is
inQueryContextHandle.

fition —
Handle that

pper
bxception
hlue that

Lo as an
returned

Conformance Rules

1)

224

Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains AllocQueryContext.
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23.5 AllocWrapperEnv()

Function

Allocate a foreign-data wrapper environment and assign a handle to it.

Definition

Al l ocWa
W ap
W ap

RETURNS

Geners3

1)
2)

3)

4)

5)

6)

7)

8)

Let

If W
rais

If th
tha
FDV
isa

Cas

a)

b)

Ifa

bper Env (

ber Handl e I N | NTECGER,
ber EnvHandl e ouT | NTEGER )
SVALLI NT

11 Rules

WH be the value of WrapperHandle.

'H does not identify an allocated foreign-wrapper description, then an exception cong
ed: FDW-specific condition — invalid handle (HVOOB).

can be allocated at one time has already been reaghéd, then an exception condition i
V-specific condition — limit on number of handles exceeded (HV014). A skeleton FDW-en
located and is assigned a unique value that is returned in WrapperEnvHandle.

SH

Ifthe memory requirements to manage a foreign-data wrapper environment cannot be
then WrapperEnvHandle is set to Zero and an exception condition is raised: FDW-sf
condition — memory allocation error (HV001).

NOTE 61 — No diagnostic information is generated in this case, as there is no valid WrapperEnv
can be used to obtain diagfigstics information.

implementation-defined (IA172) reasons, then an implementation-defined (IC003)

that is returned in WrapperEnvHandle.

OtherwiSe, the resources to manage a foreign-data wrapper environment are alloc3
are referred to as an allocated FDW-environment. The allocated FDW-environment i
a unique value that is returned in WrapperEnvHandle.

1 'exception condition is raised in any of the routines invoked in any of the following G

e implementation-defined (IL030) maximum number 6Pforeign-data wrapper envil}nments

lition is

raised:
ironment

satisfied,
ecific

Handle that

If the resources to manage a foreign-data wrapper environment cannot be allocated for

bxception

condition is rai§ed: A skeleton FDW-environment is allocated and is assigned a unique value

ted and
assigned

eneral

Rules, then the diagnostics records returned by the invoked routines are transferred to tl

he dia-

gnostics area associated with the WrapperEnvHandle and further processing of this routine is ter-
minated as if the exception condition had been raised in this routine.

Let WN be the WrapperName that would be returned by an invocation of Get W apper Name() with
WH as the WrapperHandle parameter.

Let WL be the WrapperLibraryName that would be returned by an invocation of Get W apper Li b-
raryName() with WH as the WrapperHandle parameter.

[t is implementation-dependent (UA037) what use the Al | ocW apper Env() routine makes of the
values of WN and WL.
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Conformance Rules

1)  Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains AllocWrapperEnv.

226 © ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
23.6 Close()

23.6 C(Close()

Function

Close an FDW-execution.

Definition

Cl ose (
Execpti onHandl e I'N | NTEGER )
RETURNS BMVALLI NT

General Rules

1) Let|EH be the value of ExecutionHandle.

2) IfEH doesnotidentify an opened FDW-execution, then an exception¢ondition is raised: FDW-specific
conflition — function sequence error (HV010).

3) Let|E be the opened FDW-execution identified by EH.
4) Casp:

a) | Ifthereis no open cursor associated with E, theén an exception condition is raised: ipvalid
cursor state (24000).

b) | Otherwise:

i) The open cursor associated-with E is placed in the closed state and its result{set
descriptor is destroyed.

ii) Any fetched row associated with E is removed from association with E.

5) EH|sresetto be an allocated EDW-execution.

Conforimance Rules

1)  Without Feature MO10, “Foreign-data wrapper support”, a conforming SQL-server shall ngt contain
an invocation‘fa <foreign-data wrapper interface routine> that contains a <foreign-datqd wrapper
intdrface routine name> that contains Close.
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23.7 ConnectServer()

Function

Establish a connection to a foreign server and assign a handle to it.

Definition

4)
5)

6)

7)

8)

9)

10)

11)
12)
13)

14)

228

Let
IfU

FDW-specific condition — invalid handle{HV00B).

Ifa
Rul
dat
this
Let
wit
Let
as t

Let
the

IN | NTEGER,
IN | NTEGER,
IN | NTEGER,
out | NTEGER )

UH be the value of UserHandle.

H does not identify an allocated user mapping description, then an exception condition

1 exception condition is raised in.any of the routines invoked in any of the following G
bs, then the diagnostics recordsreturned by the invoked routines are transferred to th
h wrapper diagnostics area @ssociated with the WrapperEnvHandle and further proce
routine is terminated as$ if'the exception condition had been raised in this routine.

UN be the Authorizationld that would be returned by an invocation of Get Aut hori za
n UH as the UserHandle parameter.

SN be the ServerName that would be returned by an invocation of Get Ser ver Name()
he ServerHandle parameter.

ST be'the ServerType that would be returned by an invocation of Get Ser ver Type() W
ServerHandle parameter.

rondition

israised:

is raised:

eneral
e foreign-
ssing of

ionld()

with SH

ith SH as

Let

Let

SV be the Serverversion that would be returned by an invocation ol Get Ser ver ver st on() with
SH as the ServerHandle parameter.

E be the FDW-environment identified by WrapperEnvHandle.

The foreign-data wrapper diagnostics area associated with E is emptied.

If the implementation-defined (IL031) 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 (HV014).

Case:
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a) Ifthe memory requirements to manage an FS-connection cannot be satisfied, then FSConnec-
tionHandle is set to zero and an exception condition is raised: FDW-specific condition —
memory allocation error (HV001).

b) Iftheresources to manage an FS-connection cannot be allocated for implementation-defined
(IA173) reasons, then FSConnectionHandle is set to zero and an implementation-defined
(IC004) exception condition is raised.

c) Otherwise, the resources to manage an FS-connection are allocated and are referred to as an
allocated FS-connection. The allocated FS-connection is assigned a unique value that is returned
in FSConnectionHandle.

15) Cask:

a) | Ifaconnection to FS cannot be made, then an exception condition is raised: ¥DW-sgecific
condition — unable to establish connection (HVOON).

b) | Otherwise, the connection to FS is established.

16) Itidimplementation-dependent (UA038) what use the foreign-data wrapper makes of the values
of YN, SN, ST, and SV.

Conforimance Rules

1)  Without Feature M010, “Foreign-data wrapper support.a conforming SQL-server shall ngt contain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datqd wrapper
intdrface routine name> that contains ConnectServer.
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23.8 FreeExecutionHandle()

Function

Deallocate an FDW-execution.

Definition

FreeExec
Exec
RETURNS

Geners

1) Let

it 1 onHandl e (
it i onHandle IN | NTEGER )
SVALLI NT

11 Rules

F'H be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exception’condition is raised: FDW-
spegific condition — invalid handle (HVOO0B).

3) Let|E be the FDW-execution identified by EH.

4) Thq foreign-data wrapper diagnostics area associated with E is emptied.

5) Ifthere is a foreign-data wrapper cursor CR associatéd with E, then:
a) | IfCRis open, then:

i) CR is placed in the closed state’and its result set descriptor is destroyed.

ii) Any fetched row associatedawith E is removed from association with E.

b) | The cursor declaration descriptor and cursor instance descriptor of CR are destroygd.
6) Casp:
a) | Ifthe PASSTHROUGH flag associated with EH is False, then:

i) Let SRD be the server row descriptor associated with E and let SRDHandle b¢ the
descriptor handle that identifies SRD. The Fr eeDescri pt or () routine is invgked with
SRPHandle as the DescriptorHandle parameter.

ii) Let SPD be the server parameter descriptor associated with E and let SPDHandle be
the descriptor handle that identifies SPD. The Fr eeDescri pt or () routine is nvoked
with SPDHandle as the DescriptorHandle parameter.

b) Otherwise:

i) Let SRD be the server row descriptor associated with E and let SRDHandle be the
descriptor handle that identifies SRD. The Fr eeDescri pt or () routine is invoked with
SRDHandle as the DescriptorHandle parameter.

ii) Let SPD be the server parameter descriptor associated with E and let SPDHandle be

230

iii)

the descriptor handle that identifies SPD. The Fr eeDescri pt or () 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 Fr eeDescri 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 thatidentifies WPD. The Fr eeDescri pt or () routine is invoked
with WPDHandle as the DescriptorHandle parameter.

7) Eis deallocated and all its resources are freed.

Conformance Rules

1)  Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
intgrface routine name> that contains FreeExecutionHandle.
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23.9 FreeFSConnection()

Function

Deallocat

e a FS-connection.

Definition

Fr eeFSCopnecti on (
FSCopnect i onHandl e I'N | NTEGER )
RETURNS BMVALLI NT

Geners
1) Let
2) IfF.

spe

3) Let
4)  The

11 Rules

FSCH be the value of FSConnectionHandle.

rific condition — invalid handle (HV00B).
C be the allocated FS-connection identified by FSCH.

foreign-data wrapper diagnostics area associated with C is emptied.

5CH does not identify an allocated FS-connection, then an exception condition is raisgd: FDW-

5) Ifamallocated query context is associated with C, then‘an exception condition is raised: FDW-specific

ition — function sequence error (HV010).

deallocated and all its resources are freed.

con
6) Cis
Confo

1) Wi

intq

mance Rules

out Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n¢t contain
an invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-datq wrapper

rface routine name> that.contains FreeFSConnection.
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23.10 FreeQueryContext()

Function

Deallocate a query context.

Definition
FreeQuer yCont ext (
Quer yCont ext Handl e I N | NTEGER )

RETURNS BSMALLI NT

General Rules

1) Let|QCH be the value of QueryContextHandle.

2) If QCH does not identify an allocated query context, then an exception‘condition is raised
spegific condition — invalid handle (HVOO0B).

3) Let|Q be the allocated query context identified by QCH.

4) Thq foreign-data wrapper diagnostics area associated with Q is emptied.

5) Ifamallocated reply description or FDW-execution is dssociated with Q, then an exception
is rgised: FDW-specific condition — function sequence error (HV010).

6) (Qiddeallocated and all its resources are freed.

Conformance Rules

1)  Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n

an invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-data

intq

rface routine name> that.contains FreeQueryContext.

: FDW-

rondition

t contain
wrapper
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23.11 FreeReplyHandle()

Function

Deallocat

e an FDW-reply.

Definition

Fr eeRepl

Repl yHandl e I'N | NTEGER )
RETURNS BMALLI NT

Geners

1) Let

2) IfR
spe

3) Let
4)  The
5) Ris

Handl e (

11 Rules

RH be the value of ReplyHandle.

f{ does not identify an allocated reply description, then an exception condition is rais¢d: FDW-
rific condition — invalid handle (HV00B).

R be the FDW-reply identified by RH.
foreign-data wrapper diagnostics area associated with R is emptied.

deallocated and all its resources are freed.

Conforimance Rules

1) Wi

out Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n¢t contain

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datq wrapper

inte

rface routine name> that contains FreeReplyHandle.
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23.12 FreeWrapperEnv()

Function

Deallocate a FDW-environment.

Definition

FreeW apper Env (
W apper EnvHandl| e I'N | NTEGER )
RETURNS SMALLI NT

General Rules

1) Let|WEH be the value of WrapperEnvHandle.

2) If WEH does not identify an allocated FDW-environment, then an exéeption condition is raised:
FDW-specific condition — invalid handle (HVOO0B).

3) Let|E be the allocated FDW-environment identified by WEH:
4) Thq foreign-data wrapper diagnostics area associated with E is emptied.

5) Ifamallocated FS-connection is associated with E, then‘an exception condition is raised: FDW-specific
confition — function sequence error (HV010).

6) Eis|deallocated and all its resources are freed.

Conforimance Rules

1)  Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n¢t contain
an invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-datq wrapper
intgrface routine name> that.contains FreeWrapperEnwv.
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23.13 GetNextReply()

Function

Get a new reply handle and execution handle for a foreign server request.

Definition
Get Next Reply (
Repl yHandl e IN | NTEGER,
Next Repl yHandl e ouT | NTECGER,
Next Execut i onHandl e aut | NTEGER )
RETURNS BMALLI NT
Gener4dl Rules
1)  Let|RH be the value of ReplyHandle.
2) If RH does not identify an allocated reply description, then an éx¢eption condition is rais
spetific condition — invalid handle (HV0O0B).
3) Let[SRH be the set of reply handles that was allocated during the execution of the Advanc
quept () routine during which RH was allocated.
4)  Let|NRH be a handle referencing an allocated reply,description included in SRH.
5) Let|NEH be the handle referencing an FDW-exécution that corresponds to NRH.
6) NextReplyHandle is set to NRH.
7)  NextExecutionHandle is set to NEH,

Conforimance Rules

1)

236

Wi
ani
inte

out Feature M010,“Foreign-data wrapper support”, a conforming SQL-server shall n
vocation of a <fdreign-data wrapper interface routine> that contains a <foreign-data
rface routine name> that contains GetNextReply.

ed: FDW-

el ni t Re-

t contain
wrapper
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23.14 GetNumReplyBoolVE()

Function

Get the number of <boolean value expression>s simply contained in the <where clause> of a query that
the foreign-data wrapper is capable of handling.

here

Definition
Get NunRepl yBool VE (
Repl yHandl e I'N | NTECGER,
Nunmbpr Of Bool VES aut | NTEGER )
RETURNS BMALLI NT
General Rules
1)  Let|RH be the value of ReplyHandle.
2) If RH does not identify an allocated reply description, then an.exception condition is rais¢d: FDW-
spetific condition — invalid handle (HV00B).
3) Let|Q be the query associated with RH.
4) Let|N be the number of <boolean value expression> elements simply contained in the <w
clayse> of Q that the foreign-data wrapper is capable of handling.
5)  NumnberOfBoolVEs is set to N.
Conforimance Rules
1)  Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n

an invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-data

intq

rface routine name> that-contains GetNumReplyBoolVE.
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23.15 GetNumReplyOrderBy()

Function
Get the number of columns that are used to order the result that the foreign-data wrapper is capable of
handling.
Definition
Get NunRepl yOr der By (
Repl yHandl e I'N | NTECGER,
Nunmbpr OF Or der ByEl emrs QUT SMALLI NT )
RETURNS SMALLI NT
Generdl Rules
1)  Let|RH be the value of ReplyHandle.
2) If RH does not identify an allocated reply description, then an.exception condition is rais¢d: FDW-
spetific condition — invalid handle (HV00B).
3) Let[NOEbe the number of <value expression>s used toerder the result of the query associpted with
RH that the foreign-data wrapper is capable of handling!

4)  NumnberOfOrderByElems is set to NOE.

Confo
1) Wi

intq

mance Rules

out Feature M010, “Foreign-datawrapper support”, a conforming SQL-server shall ngt contain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datqd wrapper

rface routine name> that contains GetNumReplyOrderBy.
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23.16 GetNumReplySelectElems()

ed: FDW-

of Q that

Function
Get the number of <value expression>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 | NTECGER,
Nunmbpr OF Sel ect Li st El enent s aut SMALLI NT )
RETURNS BMALLI NT
Generdl Rules
1)  Let|RH be the value of ReplyHandle.
2) If RH does not identify an allocated reply description, then an.exception condition is rais
spetific condition — invalid handle (HV00B).
3) Let|Q be the query associated with RH.
4)  Let|N be the number of <value expression> elements'simply contained in the <select list
thelforeign-data wrapper is capable of handling
5) NumberOfSelectListElements is set to N.
Conformance Rules
1)  Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n

an invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-data

intq

rface routine name> that-contains GetNumReplySelectElems.

t contain
wrapper
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23.17 GetNumReplyTableRefs()

Function

Getthe 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 eRef s (
Repl yHandl e I'N | NTECGER,
Nunmbpr OF Tabl eRef er ences aut SMALLI NT )
RETURNS SMALLI NT

General Rules

1)  Let|RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then an.exception condition is rais¢d: FDW-
spetific condition — invalid handle (HV00B).

3) Let|Q be the query associated with RH.

4) Let|N be the number of <table reference> elementssimply contained in the <from clause3 of Q that
thelforeign-data wrapper is capable of handling

5) NumberOfTableReferences is set to N.

Conforimance Rules

1)  Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n¢t contain
an invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-datq wrapper
intgrface routine name> that-contains GetNumReplyTableRefs.
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23.18 GetOpts()

Function

Request the foreign-data wrapper to supply information about the capabilities of a given object, and

other information

pertaining to that object.

Definition
Cet Opt s
| npuf Handl e I'N | NTECGER,
Hand| eType I N SMALLI NT,
Ret uf nFor mat QuT | NTECER,
Opti pns auT CHARACTER VARYI NG L2),
Buf f prLengt h I N | NTEGER,
StrihgLength ot | NTEGER )

RETURNS BSMALLI NT

where: L2 is determined by the value of StringLength and has a maximum.value equal to the ithplemen-

tation-defined (IL006) maximum length of a variable-length character-string.

General Rules

1)  Let)/H be the value of InputHandle and let HT be the Value of HandleType.

2) IfHTisnoto

theh an exception condition is raised: FDW-spécific condition — invalid handle (HV0O0B).

3) IfIi doesno

FDW-specific condition — invalid handle (HV00B).

4) Casp:

a) | IfHT indicates WRAPPER'HANDLE, then

Case:

i)

ii)

b) | If HFindicates SERVER HANDLE, then

Case:

ne of the code values in Table 32, “Codes used for foreign-data wrapper handle types”,

t identify a handle of the type'indicated by HT, then an exception condition if raised:

If the foreign-data wrapper FDW described by IH cannot return a report of it capabil-
itiessand other information, then a completion condition is raised: no data (§2000).

Qtherwise, a description CD of the capabilities of FDWW/ is created.

i)

ii)

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 (02000).

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 fol-
lowing DTD:

<?xm version="1.0" encodi ng="charencodi ng" ?>

<!-- SQ./MED Get Opts Docunent -->

<l-- UTF-8 and UTF-16 are the only required encodings -->

<! ELEMENT SQLMEDGeneri cOptions (SQ.MEDGenericOption)+ >
<! ELEMENT SQLMEDGeneri cOption (#PCDATA) >
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<! ATTLI ST SQLMEDGeneri cOpti on SQLMEDOpti onName CDATA #REQUI RED>
<! 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 62 — The CDATA value of the SQLMEDOptionName attribute and the PCDATA text of the
SQLMEDGenericOption tag are implementation-defined (IV020).

NOTE 63 — The DTD can be internal to the XML document or it can be an external DTD referenced
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 (I1A174).

5) The-General Rules of Subclause 22.7 “Character string retrieval for external data” are apk lied with

Optiions as TARGET, CD as VALUE, LO as TARGET OCTET LENGTH, and StringLength as RETURNED

OCTET LENGTH.

6) Casg:

a) | IfCDis an XML document, then the value of ReturnFormat is set to ore\(1).

b) | IfCDisin a format defined by the foreign-data wrapper, then thevaltie of ReturnFofmat is

Conforimance Rules

set to a value, defined by the foreign-data wrapper, that correspornds to that format

NOTE 64 — All negative values are reserved for use by foreign-data wrappers. All non-negative vplues are
reserved for use by the ISO/IEC 9075 series.

1)  Without Feature M009, “GetOpts and GetStatistics.routines”, a conforming SQL-server shall not
conltain an invocation of a <foreign-data wrappeérinterface routine> that contains a <forgign-data

wrgpper interface routine name> that contains’GetOpts.
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23.19 GetReplyBoolVE()

Function

Get the ordinal position, within the <where clause> of a query, of a <boolean value expression> element
that the foreign-data wrapper is capable of handling.

Definition

Get Repl yBool VE (
Repl yHandl e I'N | NTECGER,
| ndek I'N SMVALLI NT,
Bool VENunber ot SMVALLI NT )

RETURNS BSMALLI NT

General Rules

1) Let|RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then an eéxception condition is rais¢d: FDW-
spegific condition — invalid handle (HVOOB).

3) Let|l be the value of Index.

4) Iflislessthan 1 (one), then an exception conditionis raised: FDW-specific condition — invdlid option
index (HV00C).

5) Let|Q be the query associated with RH. Let W/(CQ be the <where clause> of Q.

6) Let[N be the number of <boolean value*eéxpression> elements simply contained in WCQ that the
for¢ign-data wrapper is capable of handling. Let BVEH be a list containing only those N <poolean
valye expression> elements, in the Same relative positions in which they appear in WCQ.

7)  IfI1s greater than N, then a@ompletion condition is raised: no data (02000), and no further rules
of this Subclause are applied.

8) BodlVENumber is set tp'the ordinal position in WCQ of the <boolean value expression> element
that is I-th within BVEH.

Confo

1) Witheut Feature MO010, “Forelgn data Wrapper support a conformmg SQL server shall n¢t contain
an inve atd wrapper

1nterface routlne name> that Contams GetReplyBoolVE
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23.20 GetReplyCardinality()

Function

Get an estimate of the cardinality of the result set associated with a given reply.

Definition

Get Repl yCardinal ity (
Repl yHandl e I'N | NTEGER,
Repl yCardinality ouT | NTEGER )
RETURNS BMALLI NT

General Rules

1)  Let|RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then an exception condition is rais¢d: FDW-
spetific condition — invalid handle (HV00B).

3) Let|Cbe the estimated cardinality of the result set associatéd with RH.

NOTE 65 — If the foreign-data wrapper has no means to estimate the cardinality of the result set associpted with
RH, then C is a foreign-data wrapper implementation-dependent default value.

4)  ReplyCardinality is set to C.

Conforimance Rules

1)  Without Feature M010, “Foreign-data Wrapper support”, a conforming SQL-server shall n¢t contain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datq wrapper
intgrface routine name> that cantains GetReplyCardinality.
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23.21 GetReplyDistinct()

Function

Getinformation as to whether the foreign-data wrapper is capable of providing distinct rows in the result

set.
Definition
Get Repl ypi stinct (
Repl yHandl e I'N | NTECGER,
| sDi ptinct aut SMALLI NT )
RETURNS BMALLI NT
General Rules
1)  Let|RH be the value of ReplyHandle.
2) If RH does not identify an allocated reply description, then an.exception condition is rais
spetific condition — invalid handle (HV00B).
3) Casp:
a) | Iftheforeign-data wrapper is capable of providing distinct rows in the result set, then
is setto 1 (one).
b) | Otherwise, IsDistinct is set to 0 (zero).
Conforimance Rules
1)  Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n

an invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-data

intq

rface routine name> that-contains GetReplyDistinct.

ed: FDW-

[sDistinct

t contain
wrapper
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23.22

GetReplyExecCost()

Function

Get avalue that represents the estimated “cost” to retrieve the result set associated with the reply. Larger
values represent greater costs.

Definition
CGet Repl yexecCost  (
Repl yHandl e I'N | NTECGER,
Repl yTot al ExecCost aut | NTEGER )
RETURNS BMALLI NT
General Rules
1)  Let|RH be the value of ReplyHandle.
2) If RH does not identify an allocated reply description, then an.exception condition is rais
spetific condition — invalid handle (HV00B).

3) Let

4) Rep

C be the estimated cost to retrieve the result set asse¢iated with RH.

NOTE 66 — If the foreign-data wrapper has no means to estimate the cost to retrieve the result set asso
RH, then Cis a foreign-data wrapper implementation-dependent default value.

lyTotalExecCost is set to C.

Conforimance Rules

1) Wi

out Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data

intq

rface routine name> that ¢ontains GetReplyExecCost.

ed: FDW-

ciated with

t contain
wrapper
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Function

Get a value that represents the estimated “cost” to retrieve the first row of the result set associated with

the reply. Larger values represent greater costs.
Definition
Cet Repl yFi rst Cost  (
Repl yHandl e I'N | NTECGER,
Repl yExecFi r st Cost aut | NTEGER )
RETURNS SMALLI NT
Generdl Rules
1)  Let|RH be the value of ReplyHandle.

2) IfR

spe
3) Let
4) Rep

f{ does not identify an allocated reply description, then an.exception condition is rais
ific condition — invalid handle (HV00B).

C be the estimated cost to retrieve the first row of thé.result set associated with RH.

NOTE 67 — If the foreign-data wrapper has no means to estimate the cost to retrieve the first row of th
associated with RH, then C is a foreign-data wrapper implémentation-dependent default value.

lyExecFirstCost is set to C.

Conforimance Rules

1) Wi

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data

intq

out Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n

rface routine name> that ¢ontains GetReplyFirstCost.

ed: FDW-

 result set

t contain
wrapper
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23.24 GetReplyOrderElem()

Function

Get the ordinal position, within the <select list>, of a <value expression> element that the foreign-data
wrapper is capable of handling and that is used to order the result of a query.

Definition
Cet Repl yporder El em (
Repl yHandl e I'N | NTECGER,
| ndek I N SMALLI NT,
O def ByNunber ouT SMVALLI NT )
RETURNS BMALLI NT
General Rules
1) Let|RH be the value of ReplyHandle.

2) IfR
spe
3) Let
4) Ifli
ind

5) Let

6) Let
Wrg

Q be the query associated with RH. Let.SEQ be the <select list> of Q.

N be the number of <value expression> elements simply contained in SLQ that the for
pper is capable of handling. Lett/EH be a list containing only those N <value expressi

ed: FDW-

f{ does not identify an allocated reply description, then an exception condition is rais

rific condition — invalid handle (HV00B).

I be the value of Index.

s less than 1 (one), then an exception condition'is raised: FDW-specific condition — invdlid option
bx (HV00C).

pign-data
on> ele-

hat is I-th

t contain

ments, in the same relative position's in which they appear in SLQ.
7)  IfI1s greater than N, then a@ompletion condition is raised: no data (02000), and no further rules
of this Subclause are applied.
8) OrderByNumber is sét'to the ordinal position in SLQ of the <value expression> element t
within VEH.
Confo
1) Witheut Feature MO010, “Forelgn data Wrapper support a conformmg SQL server shalln
an m a

1nterface routlne name> that Contams GetReplyOrderElem

248

atd wrapper
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23.25 GetReplyReExecCost)(

Function

Get a value that represents the estimated “cost” to re-execute the reply identified by the provided reply
handle. Larger values represent greater costs.

Definition
CGet Repl yReExecCost (
Repl yHandl e I'N | NTECGER,
Repl yReExecuti onCost OUT | NTEGER )
RETURNS BMALLI NT
General Rules
1)  Let|RH be the value of ReplyHandle.
2) If RH does not identify an allocated reply description, then an.exception condition is rais
spetific condition — invalid handle (HV00B).

3) Let

4)  ReF

C be the estimated cost to re-execute the reply identified by RH.

NOTE 68 — If the foreign-data wrapper has no means to estimate the cost to re-execute RH, the Cis a fo
wrapper implementation-dependent default value.

xecutionCost is set to C.

Conforimance Rules

1) Wi

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data

intq

out Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n

rface routine name> that ¢ontains GetReplyReExecCost.

ed: FDW-

Feign-data

t contain
wrapper
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23.26 GetReplySelectElem()

Function

Get the ordinal position, within the <selectlist> of a query, of a <value expression> element that the foreign-
data wrapper is capable of handling.

Definition

CGet Repl ypel ect El em (
Repl yHandl e I'N | NTECGER,
| ndek I'N SMVALLI NT,
Sel et Li st El enent Nunber out SMALLI NT )

RETURNS BSMALLI NT

Generdl Rules

1) Let|RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then an eéxception condition is rais¢d: FDW-
spegific condition — invalid handle (HVOOB).

3) Let|l be the value of Index.

4) Iflislessthan 1 (one), then an exception conditionis raised: FDW-specific condition — invdlid option
index (HV00C).

5) Let|Q be the query associated with RH. Let.SEQ be the <select list> of Q.

6) Let[N be the number of <value expression>s simply contained in SLQ that the foreign-datq wrapper
is capable of handling. Let VEH be alist containing only those N <value expression> elements, in
the[same relative positions in which they appear in SLQ.

7)  IfI1s greater than N, then a@ompletion condition is raised: no data (02000), and no further rules
of this Subclause are applied.

8) SelgctListElementNumper is set to the ordinal position in SLQ of the <value expression> plement
that is I-th within VEH.

Confo

1) t contain

Atz . tha atd wrapper
1nterface routlne name> that Contams GetReplySelectElem
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23.27 GetReplyTableRef()

Function

Get the ordinal position, within the <from clause> of a query, of a <table reference> element that the
foreign-data wrapper is capable of handling.

Definition

CGet Repl y[rabl eRef (
Repl yHandl e I'N | NTECGER,
| ndek I'N SMVALLI NT,
Tabl pRef er enceNunber out SMVALLI NT )

RETURNS BSMALLI NT

General Rules

1) Let|RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then an eéxception condition is rais¢d: FDW-
spegific condition — invalid handle (HVOOB).

3) Let|l be the value of Index.

4) Iflislessthan 1 (one), then an exception conditionis raised: FDW-specific condition — invdlid option
index (HV00C).

5) Let|Q be the query associated with RH. Let.FEQ be the <from clause> of Q.

6) Let[N be the number of <table reference>s simply contained in FCQ that the foreign-datajwrapper
is capable of handling. Let TRH be alist containing only those N <table reference>s, in th¢ same
reldtive positions in which they.appear in FCQ.

7)  IfI1s greater than N, then a@ompletion condition is raised: no data (02000), and no further rules
of this Subclause are applied.

8) TablleReferenceNumber'is set to the ordinal position in FCQ of the <table reference> element that
is [{th within TRH.

Confo

1) Witheut Feature MO010, “Forelgn data Wrapper support a conformmg SQL server shall n¢t contain
an inve atd wrapper

1nterface routlne name> that Contams GetReplyTableRef
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Function

Get the descriptor handle of the server parameter descriptor associated with a given ExecutionHandle.

Definition
Get SPDHahdl e (
Execlt i onHandl e I N | NTECGER,
SPDHand! e aut | NTEGER )
RETURNS BSMALLI NT
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 raised
spetific condition — invalid handle (HV00B).

3) SP[

Handle is set to the descriptor handle of the server parameter descriptor associated

Conforimance Rules

1) Wi

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data

intg

out Feature M010, “Foreign-data wrappensupport”, a conforming SQL-server shall n(

rface routine name> that contains GetSPDHandle.

: FDW-

with EH.

t contain
wrapper
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Function

Get the descriptor handle of the server row descriptor associated with a given execution handle.

Definition
Get SRDHahdl e (
Execlt i onHandl e I N | NTECGER,
SRDHand! e aut | NTEGER )
RETURNS BSMALLI NT
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 raised
spetific condition — invalid handle (HV00B).

3) SRI

Handle is set to the descriptor handle of the server row.descriptor associated with E|

Conforimance Rules

1) Wi

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data

intg

out Feature M010, “Foreign-data wrappensupport”, a conforming SQL-server shall n(

rface routine name> that contains GetSRDHandle.

: FDW-

.

t contain
wrapper
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Function

Retrieve implementation-defined (IV021) statistics associated with a foreign server request.

Definition
GetStatiptics (
Execlt i onHandl e I N | NTECER,
Ret uf nFor mat aut | NTEGER,
Stat|stics out CHARACTER VARYI NG(L),
Buf f prLengt h I'N | NTECGER,
StrihgLength ouT | NTEGER )

RETURNS BSMALLI NT

where: Llis equal to the value of StringLength and has a maximum value equal to the implementation-

defined (JLO0O6) maximum length of a variable-length character string.

General 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-
spetific condition — invalid handle (HV00B).

3) Casp:

a) | If the foreign-data wrapper is able tgreport statistics associated with the foreign s¢rver
request associated with EH, thenareport of those statistics is created. If the report|is in the
form of an XML document, then it shall be a valid XML document according to the fpllowing
DTD.
<?xm versi on="1. 0" (encodi ng="char encodi ng" ?>
<l-- SQ./MED Get Statistics Docunent -->
<l-- UTF-8 and UTk-16 are the only required encodings -->
<! ELEMENT SQLIMEDSt atisticsSet (SQLMEDStatistics)+ >

<! ELEMENT (SQEMEDSt at i sti cs (#PCDATA) >
<I ATTL ST SQLMEDSt ati stics SQLMEDSt ati sti cName CDATA #REQUI RED>
<! ATTLRST SQLMEDSt ati stics
SQLMEDSt ati sticType (I NTEGER | CHARACTER) #REQUI RED>
whére'char encodi ng is either UTF- 8 or UTF- 16.
NOTE 69 — The CDATA values of the SQLMEDStatisticName attribute and the PCDATA text of thgf SQLMEDS-
- tatistiestagareimplementation-defined JV022}-
NOTE 70 — The DTD can be internal to the XML document or it can be an external DTD referenced 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 (1A174).

b)  Otherwise, a completion condition is raised: no data (02000).

4)  The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied with
Statistics as TARGET, SI as VALUE, LOS as TARGET OCTET LENGTH, and StringLength as RETURNED
OCTET LENGTH.

5) Case:

a) IfSlisan XML document, then the value of ReturnFormat is set to one (1).
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b) IfSlisinaformat 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 71 — All negative values are reserved for use by foreign-data wrappers. All non-negative values are
reserved for use by this document.

Conformance Rules

1)  Without Feature M009, “GetOpts and GetStatistics routines”, a conforming SQL-server shall not
contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data

Wrapper interface routine name>that cantains GetStatistics
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23.31 GetWPDHandle()

Function

Get the descriptor handle of the wrapper parameter descriptor associated with a given execution handle.

Definition

Get WPDHahdl e (
Execlt i onHandl e I N | NTECGER,
WPDHANdI e auTt | NTEGER )
RETURNS BMALLI NT

General 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-
spetific condition — invalid handle (HV00B).

3) WPPHandle is set to the descriptor handle of the wrapper parameter descriptor associated with
EH.

Conforimance Rules

1)  Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n¢t contain
an invocation of a <foreign-data wrapper.interface routine> that contains a <foreign-datqd wrapper
intdrface routine name> that contains\GetWPDHandle.
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23.32 GetWRDHandle()

Function

Get the descriptor handle of the wrapper row descriptor associated with a given execution handle.

Definition

Get WRDHa
Exec
\RDH

RETURNS

Geners3

1) Let

2) IfE
spe

3) WR

hdl e (

it | onHandl e I N | NTECGER,
andl e ouT | NTEGER )
SVALLI NT

11 Rules

F'H be the value of ExecutionHandle.

H does not identify an allocated FDW-execution, then an exception condition is raised
ific condition — invalid handle (HV00B).

DHandle is set to the descriptor handle of the wrapper tow descriptor associated wit

Conforimance Rules

1) Wi

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data

intg

out Feature M010, “Foreign-data wrappensupport”, a conforming SQL-server shall n(

rface routine name> that contains GetWRDHandle.

: FDW-

h EH.

t contain
wrapper
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Function

Determine whether a foreign-data wrapper can execute a given foreign server request.

Definition

I ni t Requpst (
FSCopnecti on
Requpst Handl
Repl yHandl e
Execpti onHan

RETURNS SMALLI NT

General Rules

1) Let|FSCH be the value of FSConnectionHandle.

2) If FFCH does

spegific condition — invalid handle (HVOOB).

Handl e IN | NTEGER,

e IN | NTEGER,
ouT | NTEGER,

dle out | NTEGER )

not identify an allocated FSconnection, then an.exception condition is raised: FDW-

3) Ifan exception condition is raised in any of the routinés,invoked in any of the following (qeneral
Rulps, then the diagnostics records returned by the.invoked routines are transferred to thg foreign-

dath wrappe

thig routine is terminated as if the exception condition had been raised in this routine.

4) Let|RH be the value of RequestHandle.

5) Let|IG be the

wrgdpper implementation-dependent (UA039) whether IG is True or False.

6) Casp:

NOTE 72 — The only possible values for IG are True and False.

r diagnostics area associated with the)FSConnectionHandle and further progessing of

indication of whether Gef\SQ.St ri ng() will be invoked or not. It is foreign-data

a) | IfIGis True, thendet'SS be the SQLString value returned by an invocation of Get SQLEt ri ng()

b) | Otherwise:

i)

i)

with RH as the RequestHandle parameter.

Let NTRE be the NumberOfTableReferenceElement values that would be retfirned by
an invocation of Get Nunirabl eRef El ens() with RH as the RequestHandle parameter.

For 1 (one) <i< NTRE:

258

1) Let TRH;be the TableReferenceHandle that would be returned by invocation of

Cet Tabl eRef El en{) with RH as the RequestHandle parameter and i as the
TableReferenceElementNumber parameter.

2) Let TRDH; be the TableReferenceDescriptorHandle that would be returned by
invocation of Get TRDHandl e() with TRH;as the TableReferenceHandle parameter.

3) Let NC;be the value of the COUNT descriptor field that would be returned by
invocation of Get Descri pt or () with TRDH; as the DescriptorHandle parameter,
0 (zero) as the RecordNumber parameter, and the code for COUNT from Table 31,

© ISO/IEC 2023 - All rights reserved
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“Codes used for foreign-data wrapper descriptor fields”, as the Fieldldentifier
parameter.

4)  For1 (one) <j<NC; let DT; be the effective data type of the j-th column, as rep-

resented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, 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 returned by separate invocations of Get -

Descri pt or () with 'T'Dn”l. as the nncrripfnrnanr”n parnmnfnv’j as-the Record-

Number parameter, and the code for the fields TYPE, LENGTH, OCTET)|LENGTH,
PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECI-
SION, CHARACTER_SET_CATALOG, CHARACTER _SET_SCHEMA; CHARAC-

TER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEEINED_TYPE |SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME from Table 31, “Codes used for foreign-datda wrapper descriptor
fields”, as the Fieldldentifier parameter.

5) Let TRT;be the TableReferenceType that would-be returned by an invocation of
Get Tabl eRef El eniType() with TRH; as the TableReferenceHandle parameter.

6) Let TN;bethe TableName that would be réturned by invocation of Get Tapl eRef T-
abl eNane() with TRH; as the TableReferenceHandle parameter.

iii)  Let NSLEbe the NumberOfSelectListEléments that would be returned by an ipvocation
of Get NunBel ect El ens() with RH aS:the RequestHandle parameter.

iv) For 1 (one) < k< NSLE, let VEH sbe the ValueExpressionHandle that would be|returned

by invocation of Get Sel ect ERen() with RH as the RequestHandle parametef and k as
the SelectListElementNumber parameter.

V) Let NBVE be the NumberOfBoolVE values that would be returned by invocation of
Get NunBool VE( ) with RH as the RequestHandle parameter.

vi) For 1 (one) <k <’NBVE, let VEHy, ys.g be the ValueExpressionHandle that wpuld be

returned by\an invocation of Get Bool VE() with RH as the RequestHandle pafameter,
and k as'the BoolVENumber parameter.

vii)  Forl(one) < m < NSLE+NBVE, let VET,, be the ValueExpressionKind that wguld be
refurned by an invocation of Get Val ueExpKi nd() with VEH,, as the ValueExpression-
Handle parameter, and let CN,,, be the ColumnName that would be returned by invoc-
ation of Get Val Expr Col Name() with VEH,, as the ValueExpressionHandle pdrameter.

7)  Ifthe implementation-defined (IL032) maximum number of FDW-replies that can be allocated at
one time has already been reached, then ReplyHandle is set to zero and an exception condition is
raised: FDW-specific condition — limit on number of handles exceeded (HV014).

8) Case:

a) Ifthe memory requirements to manage an FDW-reply cannot be satisfied, then ReplyHandle
is set to zero and an exception condition is raised: FDW-specific condition — memory allocation
error (HV001).

b) Ifthe resources to manage an FDW-reply cannot be allocated for implementation-defined
(IA175) reasons, then ReplyHandle is set to zero and an implementation-defined (IC005)
exception condition is raised.
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9)

10)

11)

12)

13)
14)

260

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
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;, NC;, TRT;, and TN;, for 1 (one) <i <

NTRE), (DT;, for 1 (one) <i< NTRE and 1 (one) <j < NC;), NSLE, and (VEHy, VET}, and CNy,

for 1 (one) < k < NSLE+NBVE), then an exception condition is raised: FDW-specific condition
— unable to create reply (HVOOM)

b)

c)

NOTE 73 — One reason for raising this exception could be an Access Rule violation at the foreignfserver.

If IG is True and, for any reason, the foreign-data wrapper cannot create an FDW-reply that
corresponds to RH as described by SS, then an exception condition is raised: FDW-specific
condition — unable to create reply (HVOOM).

Otherwise, the FDW-reply corresponding to RH is created.

If the implementation-defined (IL033) maximum number of FDW-ek€cutions that can befallocated
atope time has already been reached, then ExecutionHandle is set(to,zero and an exception fondition

is raised: FDW-specific condition — limit on number of handles‘exceeded (HV014).

Casg:

a)

b)

b)

Ifthe memory requirements to manage an FDW-éxecution cannot be satisfied, then Execution-
Handle is set to zero and an exception condition is raised: FDW-specific condition —+ memory
allocation error (HV001).

Ifthe resources to manage an FDW-execution cannotbe allocated for implementatiop-defined
(IA176) reasons, then ExecutionHandl€'is set to zero and an implementation-definef (IC006)
exception condition is raised.

Otherwise, the resources to m@nage an FDW-execution are allocated and are referrgd to as
an allocated execution description. The allocated execution description is assigned 4 unique
value that is returned in.ExecutionHandle.

If IG is False and the foreign-data wrapper cannot create an FDW-execution that corresponds
to RH as described by NTRE, (TRH;, TRDH;, NC;, TRT;, and TN;, for 1 (one) <i < NTRE), (DT,-J-,
for 1 (one)<i< NTRE and 1 (one) <j < NC;), NSLE, and (VEH}, VET}, and CNy, for 1 [one) < k
< NSLE+®NBVE), then an exception condition is raised: FDW-specific condition — ungble to
create‘execution (HVOOL).

IfAG is False and the foreign-data wrapper cannot create an FDW-execution that corfresponds

c)

to RH as described by 55, then an exception condition 1s raised: FDW-specific condition —
unable to create execution (HVOOL).

Otherwise, the FDW-execution corresponding to RH is created.

The PASSTHROUGH flag associated with the allocated FDW-execution is set to False.

Let NIDA be the number of item descriptor areas that are set up for the server row descriptor. Let
SRDHandle be the DescriptorHandle that is returned by an invocation of the Al | ocDescri pt or ()
routine with NIDA as the MaxDetailAreas parameter. Let SRD be the server row descriptor identified
by SRDHandle. SRD is associated with the allocated FDW-execution.

For this descriptor area, fields with non-blank entries in Table 35, “Foreign-data wrapper descriptor
field default values”, are set to the specified default values by the invocation of the Set Descri pt or ()
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routine with SRDHandle as the DescriptorHandle parameter and r as the RecordNumber parameter,
1 (one) < r< NIDA, and to the codes for the fields with non-blank entries in Table 35, “Foreign-data
wrapper descriptor field default values”, from Table 31, “Codes used for foreign-data wrapper
descriptor fields”, as the Fieldldentifier parameter. All other fields in the item descriptor areas of
SRD are initially undefined.

15) Let NIDAPbe the number of item descriptor areas that are set up for the server parameter descriptor.
Let SPDHandle be the DescriptorHandle that is returned by an invocation of the Al | ocDescri pt or ()
routine with NIDAP as the MaxDetailAreas parameter. Let SPD be the server parameter descriptor
identified by SPDHandle. SPD is associated with the allocated FDW-execution.

For
fiel
rou
1 (d
dat
des
SP[

Confo

1) Wi

an invocation of a <foreign-data wrapper interface routine>that contains a <foreign-data

intq

this descriptor area, fields with non-blank entries in Table 35, "Foreign-data wrapper,

| default values”, are set to the specified default values by the invocation of the Set Desc

fine with SPDHandle as the DescriptorHandle parameter and r as the RecordNumber p
ne) <r < NIDAP, and to the codes for the fields with non-blank entries in Table 35, “F

h wrapper descriptor field default values”, from Table 31, “Codes used for, foreign-data

criptor fields”, as the Fieldldentifier parameter. All other fields in the item descriptor
are initially undefined.

mance Rules
out Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall n

rface routine name> that contains InitRequest.

escriptor
i ptor()
hrameter,
preign-
wrapper
areas of

t contain
wrapper
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Function

Retrieve the next row from an FDW-execution.

Definition

Iterate
Execpti onHandl e I'N | NTEGER )
RETURNS BMVALLI NT

General Rules

1) Let|EH be the value of ExecutionHandle.

2) IfEH doesnotidentify an opened FDW-execution, then an exception¢ondition is raised: FDW-specific
conflition — function sequence error (HV010).

3) Let|HLI be the host language in which the SQL-server is written and let HLZ be the host language
in which the foreign-data wrapper is written.

4)  Let|S be the opened FDW-execution identified by ExecutionHandle.

5) Let|CR be the open foreign-data wrapper cursoreffectively associated with S and let T be|the
seqpence of rows included in the result set degeriptor of CR.

6) Let[SRD be the server row descriptor for S and let N be the value of the TOP_LEVEL_COUNT field of
SRD.

7)  Cas:

a) | IfHL1 and HLZ are both.pointer-supporting languages, then for each item descriptqr 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 to a <target specification> whose corresponding item
descriptor area lias'a non-zero value of DATA_POINTER as a bound target and refer|to the
corresponding <select list> column as a bound column.

b) | Otherwise;for each item descriptor area in SRD whose LEVEL is 0 (zero) in the firsf AD item
descriptor-areas of SRD, and for all of their subordinate descriptor areas, refer to a gtarget

specifieation> as a bound target and refer to the corresponding <select list> column ds a bound
column.

8) LetlBGbe the number of the bound fnrgnfc

9) Fori, 1 (one)<i<BC:

a) LetIDA 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.

b) If TT indicates DEFAULT, then:
i) Case:

1) Ifthe PASSTHROUGH flag associated with EH is True, then let RD be the wrapper
row descriptor associated with S.

2)  Otherwise, let RD be the table reference descriptor associated with S.
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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.

The data type, precision, and scale of the <target specification> described by IDA are
effectively set to CT, P, and SC, respectively, for the purposes of this invocation of Iter-
ate() only.

10) If Tis empty, or if CR is positioned after the end of the result set, then:

a) CRis positioned after the last row of T.

b) __No values are assigned to bound targets

c) | A completion condition is raised: no data (02000) and no further rules of this Stbelause are

11) Cask:

a) | Ifthe position of CR is before a row NR, then CR is positioned on row.NR.

applied.

b) | Ifthe position of CR is on a row OR other than the last row, then ‘CR is positioned or| the row

12) NRpecomes the current row of CR.

13) Cask:

immediately after OR. Let NR be the row immediately after OR.

a) | Ifanexception condition is raised during derivation of any <derived column> associpted with

b) | Otherwise:

i)

Conforimance Rules

NR, then there is no fetched row associated with S, but NR remains the current row|of CR.

NR becomes the fetched row associated with S.
Let SS be the select sourcéassociated with S.

The General Rules of Stibclause 22.6, “Implicit FETCH USING clause for exterjnal data”,
are applied with S assOPENED FDW-EXECUTION.

If an exception'‘condition is raised during the derivation of any target value, then the
values of allthe bound targets are implementation-dependent (UV048) and CR remains
positioned on the current row.

1) WithoutFeature M010, “Foreign-data wrapper support”, a conforming SQL-server shall ngt contain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datqd wrapper

intqrface routine name> that contains Iterate.
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Function

Open an FDW-execution.

Definition

Open (
Execpti onHandl e I'N | NTEGER )
RETURNS BMVALLI NT

General Rules

1) Let|EH be the value of ExecutionHandle.
2) Thd General Rules of Subclause 23.37, “Execution of Open()”, are appliéd with EH as EXEQHANDLE.

Conforimance Rules

1)  Without Feature M010, “Foreign-data wrapper support”)a conforming SQL-server shall n¢t contain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datqd wrapper
intgrface routine name> that contains Open.
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Function

Reopen an FDW-execution.

Definition

ReOpen (
Execpti onHandl e I'N | NTEGER )
RETURNS BMVALLI NT

General Rules

1) Let|EH be the value of ExecutionHandle.
2) Thd General Rules of Subclause 23.37, “Execution of Open()”, are appliéd with EH as EXEQHANDLE.

Conforimance Rules

1)  Without Feature M010, “Foreign-data wrapper support”)a conforming SQL-server shall n¢t contain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datqd wrapper
intgrface routine name> that contains ReOpen.
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Function

Execute an open or a reopen of an FDW-execution.

Subclause Signature

“Execut |
Par am

)

EXEQ
Geners
1) Let
2) IfE

spe
3) IfE

con
4) Let
5) Ifth

a)

b)

c)
266

on of (\I’\Pn()” [Cr—\nprn] Rnlpc] (

pt er . “ EXECHANDLE”

HANDLE — an FDW-execution descriptor.

11 Rules

EH be the EXECHANDLE in an application of the General Rules ‘0f'this Subclause.

H does not identify an allocated FDW-execution, then an exeeption condition is raised
ific condition — invalid handle (HV00B).

H identifies an opened FDW-execution, then an exception condition is raised: FDW-sp
ition — function sequence error (HV010).

S be the allocated FDW-execution identified byyExecutionHandle.

: FEDW-

ecific

e PASSTHROUGH flag associated with EHis'True, then:

Let SRD be the SRDHandle that would be returned by an invocation of the Get S ndl e()

routine with EH as the ExecutioniHandle parameter. Let SPD be the SPDHandle thatwould be
returned by an invocation of the Get SPDHandl e() routine with EH as the ExecutionHandle

parameter. Let WRD be the(WRDHandle that would be returned by an invocation of/ the Get -
VRDHand| e() routine with-£H as the ExecutionHandle parameter. Let WPD be the WRDHandle
that would be returned-by an invocation of the Get WPDHandl e() routine with EH aq the Exe-
cutionHandle parameter.

Let NCR be the value of the COUNT descriptor field that would be returned by invogation of
the Get Deser ipt or () routine with WRD as the DescriptorHandle parameter, 0 (zero) as the
RecordlNumber parameter, and the code for COUNT from Table 31, “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 < NCR, as repres¢nted by
the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTER-

VAL_CODE, DATETIME_INTERVAL_PRECISION, 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 fields that would be returned by separate invocations of
the Get Descri pt or () routine with WRD as the DescriptorHandle parameter, j as the Record-
Number parameter, and the code for the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION,
SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, 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 from Table 31, “Codes used for foreign-
data wrapper descriptor fields”, as the Fieldldentifier parameter. TYPE is one of the code
values in Table 15, “Codes used for implementation data types in SQL/CLI".
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d) Let TDTj 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, DATE-
TIME_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 that would be set by separate invocations of the
Get Descri pt or () routine 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_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 from Table 31, “Codes used for foreign-dataywijppper
descriptor fields”, as the Fieldldentifier parameter. TYPE either indicates ROW_or if one of
the code values in Table 16, “Codes used for application data types in SQL/CLT”.

e) | Forevery DTjand TDT}, 1 (one) <j < NCR:

i) If DT;is an array type and TDTjis not an array locator type,then an exception fondition
is raised: FDW-specific condition — invalid data type deScriptors (HV006).

ii) If DT} is a multiset type and TDTj is not a multiset Jocator data type, then an ¢xception
condition is raised: FDW-specific condition — invalid data type descriptors (HV006).

iii)  IfDTjis arow type, then
Case:

1) IfTDTjis not a row type, then an exception condition is raised: FDW-splecific
condition — invalid data type descriptors (HV006).

2) IfTDTjis arow type and DT; and TDT; do not conform to the Syntax Rules of

Subclause 9.30, “Datatype identity”, in ISO/IEC 9075-2, then an exception condi-
tion is raised: FPW-specific condition — invalid data type descriptors (HV006).

iv) If DTjand TDTare predefined types, then let HL be the programming languagg in which

the invoking SQL-server is written. Let operative data type correspondence table be the
data type corréspondence table for HL as specified in Subclause 18.5, “SQL/€LI data

type correspondences”. Refer to the two columns of the operative data type cofrespond-
ence table as the “SQL data type column” and the “host data type column”.

Case:

1)  Ifthe row that contains the SQL data type corresponding to D7} in the $QL data
type column of the operative data type correspondence table contains [None” in
the host data type column, and TDT; is not a character string type, therj an

exception condition is raised: FDW—jspeciﬁ'c condition — invalid data type
descriptors (HV006).

2)  Otherwise, if DT]- and TDT]- do not conform to the Syntax Rules of Subclause 9.30,

“Data type identity”, in ISO/IEC 9075-2, then an exception condition is raised:
FDW-specific condition — invalid data type descriptors (HV006).

V) If DTjis a user-defined type, then an exception condition is raised: FDW-specific condition
— invalid data type descriptors (HV006).

f)  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, 0 (zero) as the
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g)

h)

RecordNumber parameter, and the code for COUNT from Table 31, “Codes used for
data wrapper descriptor fields”, as the Fieldldentifier parameter.

foreign-

Let PDT; be the effective data type of the j-th parameter, for 1 (one) <;j < NCP, as represented

by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTER-
VAL_CODE, DATETIME_INTERVAL_PRECISION, 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 fields that would be returned by separate invocations of
the Get Descri pt or () routine with WPD as the DescriptorHandle parameter, j as the Record-

Number naramnfnr and-the code for the fields 'T'VD]: 1 FI\TFT” n("l‘l:"l‘ 1 F‘]\]FT” PR

SCALE, DATETIME INTERVAL CODE, DATETIME INTERVAL PRECISION CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,

USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TY
SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME from Table 31, “Codes'used fo
data wrapper descriptor fields”, as the Fieldldentifier parameter. TYPE is’one of the
values in Table 15, “Codes used for implementation data types in SQL/CLI”".

Let PTDT; be the effective data type of the j-th <target specification>, for 1 (one) <j
represented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCAI
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION;-CHARACTER_SET_CAT/
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATA
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYRE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME fields that weuld be returned by separate invo
the Get Descri pt or () routine with SPD as the DescriptorHandle parameter, j as the
Number parameter, and the code for the fields.TYPE, LENGTH, OCTET_LENGTH, PR
SCALE, DATETIME_INTERVAL_CODE, DATEFIME_INTERVAL_PRECISION, CHARAC-
TER_SET_CATALOG, CHARACTER_SET,SEHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TY
SCOPE_CATALOG, SCOPE_SCHEMA;and SCOPE_NAME from Table 31, “Codes used fo
data wrapper descriptor fields”,.as the Fieldldentifier parameter. TYPE either indic
or is one of the code values in(Table 16, “Codes used for application data types in S(

For every PDTjand PTDT{ 1 (one) <j < NCP:

i) If PDT; is an array data type and PTDT} is not an array locator data type, thern

exception-condition is raised: FDW-specific condition — invalid data type des
(HV006).

ii) IfPDTj is a multiset data type and PTDTj is not a multiset locator data type, t

exception condition is raised: FDW-specific condition — invalid data type des
(HV006).

i)  IfPDT;is arow data type, then

ECISION,

E_NAME,
foreign-
code

< NCP, as

LE, DATE-
ALOG,
LOG,

ations of
Record-
ECISION,

E_NAME,
foreign-

hites ROW

DL/CLI".

an
criptors

hen an
criptors

Case:

1) IfPTDT;isnotarow datatype, then an exception condition is raised: FDW-specific

condition — invalid data type descriptors (HV006).

2)  IfPTDTjis arow data type and PDT;and PTDT;do not conform to the Syntax Rules

of Subclause 9.30, “Data type identity”, in ISO/IEC 9075-2, then an exception
condition is raised: FDW-specific condition — invalid data type descriptors (HV006).

iv) If PDT;and PTDT; are predefined data types, then let HL be the programming

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 Subclause

18.5,
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“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
column”,

Case:

1)  Ifthe row that contains the SQL data type corresponding to PDT} in the

type

SQL data

type column of the operative data type correspondence table contains “None” in
the host data type column, and PTDTj is not a character string type, then an

exception condition is raised: FDW-specific condition — invalid data type

6) Casp:

b)

descriptors (HV006)

2)  Otherwise, if PDT;and PTDT; do not conform to the Syntax Rules of Subel

“Data type identity”, in ISO/IEC 9075-2, then an exception condition is
FDW-specific condition — invalid data type descriptors (HV006),

V) If PDTj is a user-defined type, then an exception condition is raised: FDW-spq
dition — invalid data type descriptors (HV006).

If the foreign server request associated with EH returns aset of rows, then:

i) The General Rules of Subclause 22.5, “Implicit EXECUTE USING and OPEN USIN
for external data”, are applied with OPEN asZYPE and S as ALLOCATED FDW
TION.

ii) The General Rules of Subclause 22.2, “Implicit foreign-data wrapper cursor”, at
with S as ALLOCATED FDW-EXECUTION.

Otherwise, the General Rules of Subclause 22.5, “Implicit EXECUTE USING and OPE]
clauses for external data”, are applied with EXECUTE as TYPE and S as ALLOCATED
EXECUTION.

7)  EH|s said to be an opened FDW-execution.

8)  Evalluation of the General Rules is terminated and control is returned to the invoking Sub

huse 9.30,
raised:

cific con-

G clauses
-EXECU-

e applied

N USING
FDW-

clause.
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Function

Transmit a foreign server request to be analyzed by the foreign server.

Definition
Transm t Request (
FSCohnecti onHandle |IN | NTECER,
Requpst Stri ng I'N CHARACTER VARYI NG (L),
StripglLength IN | NTEGER,
Execpti onHandl e out | NTEGER )

RETURNS BSMALLI NT

where: Llis equal to the value of StringLength and has a maximum value equalto-the implementation-

defined (JLOO6) maximum length of a variable-length character string.

General Rules

1)  Let|FSCH be the value of FSConnectionHandle.

2) If FFCH does not identify an allocated FS-connection,then an exception condition is raisgd: FDW-
spegific condition — invalid handle (HVOO0B).

3) Let|C be the allocated FS-connection identified by FSCH.

4) Thqgforeign-data wrapper diagnostics area associated with C is emptied.

5) Let|FR be the foreign server request associated with the RequestString.

6) Ifthe implementation-defined (IL033) maximum number of FDW-executions that can befallocated
at ojne time has already been reached, then ExecutionHandle is set to zero and an exception pondition
is rgised: FDW-specific condition — limit on number of handles exceeded (HV014).

7) Casg:

a) | Ifthe memoryrequirements to manage an FDW-execution cannot be satisfied, ther] Reply-
Handle is set to zero and an exception condition is raised: FDW-specific condition —+ memory
allocation error (HV001).

b) | Ifthexesourcesto manage an FDW-execution cannotbe allocated for implementatiop-defined
(JA176) reasons, then ReplyHandle is set to zero and an implementation-defined (IC006)
exception condition is raised.

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.

8) Case:

a) Ifthe 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 (HVOOM).

b)  Otherwise, the FDW-execution corresponding to FR is created.

9) The PASSTHROUGH flag associated with the allocated FDW-execution is set to True.
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10) Let SRDItemDescriptorAreas be the number of item descriptor areas that need to be set up for the
server row descriptor. Let SRDHandle be the DescriptorHandle that is returned by invocation of
the Al | ocDescri pt or () with SRDItemDescriptorAreas as the MaxDetailAreas parameter. Let SRD
be the server row descriptor identified by SRDHandle. SRD is associated with the allocated FDW-
execution.

For this descriptor, fields with non-blank entries in Table 35, “Foreign-data wrapper descriptor
field default values”, are set to the specified default values by invocation of the Set Descri pt or ()
with SRDHandle as the DescriptorHandle parameter and r as the RecordNumber parameter, 1 (one)
<r<SRDItemDescriptorAreas, and the code for the fields with non-blank entries in Table 35, “Foreign-
dat; i i ” “ ign- wrapper
desgriptor fields”, as the Fieldldentifier parameter. All other fields in the item descriptor|areas of
SRI) are initially undefined.

11) Let|SPDItemDescriptorAreas be the number of item descriptor areas that need tobe set up for the
seryer parameter descriptor. Let SPDHandle be the DescriptorHandle that is rétyrned by invocation
ofthe Al | ocDescri pt or () with SPDItemDescriptorAreas as the MaxDetailAreas parametefr. Let SPD
be the server parameter descriptor identified by SPDHandle. SPD is assoeciated with the allocated
FDW-execution.

For|this descriptor, fields with non-blank entries in Table 35, “Fofeign-data wrapper desgriptor
field default values”, are set to the specified default values by iavocation of the Set Descr | pt or ()
with SPDHandle as the DescriptorHandle parameter and r as‘the RecordNumber parametgr, 1 (one)
<rfSPDItemDescriptorAreas, and the code for the fields with-non-blank entries in Table 35,[“Foreign-
dath wrapper descriptor field default values”, from Table 31, “Codes used for foreign-datq wrapper
desgriptor fields”, as the Fieldldentifier parameter, All other fields in the item descriptor|areas of
SPI) are initially undefined.

12) Let|WRDItemDescriptorAreas be the number ofitem descriptor areas that need to be set yip for the
wrdpper row descriptor. Let WRDHandle be'the DescriptorHandle that is returned by invocation
of the Al | ocDescri ptor () with WRDItemDescriptorAreas as the MaxDetailAreas paramgdter. Let
WRP be the wrapper row descriptor identified by WRDHandle. WRD is associated with thejallocated
FDW-execution.

For|this descriptor, fields with.fion-blank entries in Table 35, “Foreign-data wrapper des¢riptor
field default values”, are setto the specified default values by invocation of the Set Descr | pt or ()
with WRDHandle as the DescriptorHandle parameter and r as the RecordNumber paramgter, 1
(ong) < r < WRDItemDescriptorAreas, and the code for the fields with non-blank entries in|Table 35,
“Foreign-data wrapper'descriptor field default values”, from Table 31, “Codes used for forgign-data
wrdpper descriptor fields”, as the Fieldldentifier parameter. All other fields in the item dgscriptor
aregs of WRDare initially undefined.

wrgdppet parameter descriptor. Let WPDHandle be the DescriptorHandle that is returned| by
invgcation of the Al | ocDescri pt or () with WPDItemDescriptorAreas as the MaxDetailArgas para-
meter. Let WPD be the wrapper parameter descriptor identified by WPDHandle. WPD is associated
with the allocated FDW-execution.

13) Let|WPDItemDescriptorAreas be the number of item descriptor areas that need to be set d[p for the

For this descriptor, fields with non-blank entries in Table 35, “Foreign-data wrapper descriptor
field default values”, are set to the specified default values by invocation of the Set Descri pt or ()
with WPDHandle as the DescriptorHandle parameter and r as the RecordNumber parameter; 1
(one) < r < WPDItemDescriptorAreas, and the code for the fields with non-blank entries in Table 35,
“Foreign-data wrapper descriptor field default values”, from Table 31, “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 for external data”,
are applied with RequestString as SOURCE and WRD as DESCRIPTOR.

© ISO/IEC 2023 - All rights reserved 271


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
23.38 TransmitRequest()

15) The General Rules of Subclause 22.3, “Implicit DESCRIBE INPUT USING clause for external data”,
are applied with RequestString as SOURCE and WPD as DESCRIPTOR.

Conformance Rules

1)  Without Feature M007, “TransmitRequest”, a conforming SQL-server shall not contain an invocation
of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
routine name> that contains TransmitRequest.
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Function

Allocate a foreign-data wrapper descriptor area and assign a handle to it.

Definition

Al | ocDes

MaxD
Desc

RETURNS

Geners3

1)
2)

3)

Let

If th
tha
and
(HV

Cas

a)

b)

Criptor (
bt ai | Areas I'N SMALLI NT,
i ptor Handl e ouT | NTEGER )
SVALLI NT

11 Rules

MDA be the value of MaxDetailAreas.

e implementation-defined (IL034) maximum number of foreign-data wrapper descrij
can be allocated at one time has already been reached, thefrDescriptorHandle is set t
an exception condition is raised: FDW-specific condition*— limit on number of handle
014).

SH

If the memory requirements to manage a foreign-data wrapper descriptor area hav

tor areas
b 0 (zero)
exceeded

ing MDA

item descriptor areas cannot be satisfiedythen DescriptorHandle is set to 0 (zero) g
exception condition is raised: FDW-specific condition — memory allocation error (.

If the resources to manage a foreigh-data wrapper descriptor area cannot be alloca]
implementation-defined (IA177)reasons, then DescriptorHandle is set to 0 (zero)
implementation-defined (IC007) exception condition is raised.

Otherwise, the resourceste manage a foreign-data wrapper descriptor area are allo
are referred to as an allocated foreign-data wrapper descriptor area. The allocated f
data wrapper descriptor area is assigned a unique value that is returned in Descript

Conforimance Rules

1)

Wit
not
dat

contaitian invocation of a <foreign-data wrapper interface routine> that contains a <
h wrapper interface routine name> that contains AllocDescriptor.

nd an
V001 ).

ed for
hind an

rated and
preign-
rHandle.

hout Fedture M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-
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23.40 FreeDescriptor()

Function

Release resources associated with a foreign-data wrapper descriptor area.

Definition

FreeDescfiptor (
Descri pt or Handl e I'N | NTEGER )
RETURNS BMVALLI NT

General Rules

1) Let|DH be the value of DescriptorHandle.

2)  IfDH does notidentify an allocated foreign-data wrapper descriptor aréa, then an exception condition
is rgised: FDW-specific condition — invalid handle (HV0OOB).

3) Let|D be the allocated foreign-data wrapper descriptor area‘identified by DH.

4) Digdeallocated and all its resources are freed.

Conforimance Rules

1)  Without Feature M030, “SQL-server foreign'data support”, a conforming foreign-data wrapper shall
not|contain an invocation of a <foreign-data wrapper interface routine> that contains a qforeign-
datp wrapper interface routine name>that contains FreeDescriptor.
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23.41 GetAuthorizationld()

Function

Get the authorization identifier associated with a user mapping.

Definition
Get Aut hofi zationld (
User Handl e I'N | NTEGER,
Aut hpri zationld ouT CHARACTER(L) ,
Buf f prLengt h I N SMALLI NT,
StrihgLength ot SMVALLI NT )
RETURNS BSMALLI NT
where L has a maximum value equal to the implementation-defined (IL005) maximum length
<identifigr>.

General Rules

1) Let

2) IfUH doesnotidentify an allocated user mapping desetiption, then an exception condition
FDW-specific condition — invalid handle (HVOO0B).

3)  Let|AID be the authorization identifier associated with UH.

4)  Let|BL be the value of BufferLength.

5) The
Aut
RET

Conforimance Rules

1) Wit
not
dat

UH be the value of UserHandle.

General Rules of Subclause 22.7, “Chdracter string retrieval for external data”, are apy
horizationld as TARGET, AID as YVALUE, BL as TARGET OCTET LENGTH, and StringLeng
'[URNED OCTET LENGTH.

contain an inyocation of a <foreign-data wrapper interface routine> that contains a <
h wrapper ifterface routine name> that contains GetAuthorizationld.
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23.42

GetBoolVE()

Function

Get a handle for a <boolean value expression> from the <where clause> of a query.

Definition
Get Bool VE (
Requpst Handl e I N | NTECGER,
Bool VENunber IN SMALLI NT,
Val upExpr essi onHandl e OQUT | NTEGER )
RETURNS SMALLI NT
General Rules
1)  Let|RH be the value of RequestHandle.
2) If RH doesnotidentify an allocated request description, then an‘exception condition is raided: FDW-
spetific condition — invalid handle (HV0O0B).
3) Let|[BVEN be the value of BoolVENumber.
4) If BYENisless than 1 (one), then an exception condition is raised: FDW-specific condition (— invalid
option index (HV00C).
5) Let|Q be the query associated with RH.
6) Let|N be the number of <boolean value expression>s simply contained in the <where clafise> of Q.
7) If BVEN is greater than N, then a completion condition is raised: no data (02000), and no [further
rulgs of this Subclause are applied:
<boolean

8) ValIeExpressionHandle is settothe value expression handle associated with the BVEN-th

val

e expression>.

Conforimance Rules

1) Wit
not
dat

contain'an invocation of a <foreign-data wrapper interface routine> that contains a <
h wrapper interface routine name> that contains GetBoolVE.

hout FeatureM030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-
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23.43 GetDescriptor()

Function

Get the value of a field from a foreign-data wrapper descriptor area.

le and let

fiptor
field

data

— invalid

the

Definition

Get Descr| ptor (

DescfiptorHandle IN | NTECER,
Recof dNunber IN SMALLI NT,
Fieldldentifier |IN SMALLI NT,
Val up our ANY,

Buf f prLengt h I'N | NTECGER,
StripglLength out | NTEGER )

RETURNS SMALLI NT

General Rules

1) Let|D be the allocated foreign-data wrapper descriptor area identified by DescriptorHand
N bp the value of the COUNT field of D.

2)  Let|FI be the value of Fieldldentifier.

3) If F]is not one of the code values in Table 31, “Codes used for foreign-data wrapper desci
fieldls”, then an exception condition is raised: FDW-specific condition — invalid descripton
identifier (HV091).

4)  Let|RN be the value of RecordNumber.

5)  Let|TYPE be the value of the Type column in the row of Table 31, “Codes used for foreign
wrdpper descriptor fields”, that contains FI.

6) If TYPEis'ITEM', then:

a) | IfRN isless than 1t(one), then an exception condition is raised: dynamic SQL error -
descriptor index{07009).
b) | If RN is greater’than N, then a completion condition is raised: no data (02000).

7) If F] indicates.d descriptor field whose value is the initially undefined value created wher
desfriptor'was created, then an exception condition is raised: FDW-specific condition — invalid
des¢ripton field identifier (HV091).

8) LetUDA4 be the an:ign-dnfa wirapper item dncr‘ripfnr areaof D cpnr‘ifind hy RN

9) IfTYPEis 'HEADER', then header information from the descriptor area D is retrieved as follows.

Cas

a)
b)

NOTE 74 — In the row of Table 33, “Ability to retrieve foreign-data wrapper descriptor fields”, that contains FI, let
MBR be the value in the column that contains the descriptor type of D. If MBR is 'No', then the effect on the retrieved

value is implementation-dependent.
e:
If FI indicates COUNT, then the value retrieved is N.

If Fl indicates an implementation-defined (IV027) descriptor header field, then the

value

retrieved is the value of the implementation-defined (IV027) descriptor header field identified

by FI.
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c)

Otherwise, if Fl indicates a descriptor header field defined in Table 31, “Codes used for foreign-
data wrapper descriptor fields”, then the value retrieved is the value of the descriptor header

field identified by FI.

10) If TYPE is 'ITEM', then item information from the descriptor area D is retrieved as follows.

Cas

a)

b)

11) Let

12) IfF
are
rulé

13) Let

14) IfF.
are
“Ch
TAR

Conforimance Rules

1) Wit
not
dat

NOTE 75 — Let MBR be the value of the May Be Retrieved column in the row of Table 33, “Ability to retrieve foreign-
data wrapper descriptor fields”, that contains FI and the column that contains the descriptor type D. If MBR is 'No',

then the effect on the retrieved value is implementation-dependent.
e:

reicates-animplementation—defined 028})de ptorttemfield;-thenthevalae
is the value of the implementation-defined (IV028) descriptor item field of IDA idex
FI.

Otherwise, if FI indicates a descriptor item field defined in Table 31, “Codésjsed fo
data wrapper descriptor fields”, then the value retrieved is the value of the descripf
field identified by FI.

V be the value retrieved.

indicates a descriptor field whose row in Table 4, “Fields in foreign-data wrapper de
hs”, contains a Data Type that is not CHARACTER VARYING,&hén Value is set to Vand 1
s of this Subclause are applied.

BL be the value of BufferLength.

indicates a descriptor field whose row in Table 4; “Fields in foreign-data wrapper de
hs”, contains a Data Type thatis CHARACTER VARYING, then the General Rules of Subcl:
hracter string retrieval for external data”, are applied with Value as TARGET, V as VAL
GET OCTET LENGTH, and StringLength as. RETURNED OCTET LENGTH.

contain an invocation of-a'<foreign-data wrapper interface routine> that contains a <
h wrapper interface routine name> that contains GetDescriptor.

retrieved
tified by

 foreign-
or item

Scriptor
o further

Scriptor
use 22.7,
JE, BL as

hout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-
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Function

Determine whether the supplied query specifies DISTINCT.

Definition

ISO/IEC 9075-9:2023(E)
23.44 GetDistinct()

Get Di stihct (

Requpst Handl e I N | NTECGER,

| sDi pti nct ouT SMVALLI NT )
RETURNS BMALLI NT

General Rules

1)  Let|RH be the value of RequestHandle.

2) If RH doesnotidentify an allocated request description, then an exception condition is raided: FDW-

spetific condition — invalid handle (HV00B).
3) Let|Q be the query associated with RH.
4) Casg:

a) | Ifthe <selectlist> of Q specifies a <set quantifier> that specifies DISTINCT, then IsQ}istinct is

setto 1 (one).

b) | Otherwise, IsDistinct is set to 0 (zero).

Conforimance Rules

1)  Without Feature M030, “SQL-s€erver foreign data support”, a conforming foreign-data wrapper shall
not|contain an invocation of as<foreign-data wrapper interface routine> that contains a 4foreign-

dath wrapper interface routine name> that contains GetDistinct.
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23.45 GetNumBoolVE()

Function

Get the number of <boolean value expression>s simply contained in the <where clause> of a query.

Definition

Get NunBopl VE (
Requpst Handl e I N | NTECGER,
Number OF Bool VEs ouT | NTEGER )
RETURNS BMALLI NT

General Rules

1)  Let|RH be the value of RequestHandle.

2) If RH doesnotidentify an allocated request description, then an exception condition is raided: FDW-
spetific condition — invalid handle (HV00B).

3) Let|Q be the query associated with RH.

4)  NumberOfBoolVEs is set to the number of <boolean value expression> elements simply ¢ontained
in the <where clause> of Q.

Conforimance Rules

1)  Without Feature M030, “SQL-server forgign data support”, a conforming foreign-data wrapper shall
not|contain an invocation of a <foreighdata wrapper interface routine> that contains a qforeign-
dath wrapper interface routine nahie> that contains GetNumBoolVE.
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GetNumChildren()

Function

Get the number of <value expression>s simply contained in the containing <value expression>.

Definition
Get NuntCh| I dren (
Val upExpr essi onHandl e I N | NTECGER,
Nurmber OF Chi | dren ouT SMVALLI NT )
RETURNS BSMALLI NT
Generdl Rules
1) Let|VEH be the value of ValueExpressionHandle.
2) If VEH does not identify an allocated <value expression> descripfion, then an exception g
is raised: FDW-specific condition — invalid handle (HV0O0B).

3) NurEberOfChildren is set to the number of <value expressién>s simply contained in the <

exp

ession> to which VEH refers.

Conforimance Rules

1) Wit
not
dat

contain an invocation of a <foreign-ddta wrapper interface routine> that contains a <
h wrapper interface routine name> that contains GetNumChildren.

ondition

value

hout Feature M030, “SQL-server foreign'data support”, a conforming foreign-data wrapper shall

foreign-
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23.47 GetNumOrderByElems()

Function

Get the number of <value expression>s that are used to order the rows of the result of the query identified
by the request handle provided.

Definition

Get NunOr der ByEl ens  (
Requpst Handl e I'N | NTECGER,
Nunmbpr OF Or der ByEl emrs QUT SMALLI NT )
RETURNS SMALLI NT

General Rules

1)  Let|RH be the value of RequestHandle.

2) If RH doesnotidentify an allocated request description, then ar-exception condition is raided: FDW-
spetific condition — invalid handle (HV00B).

3)  NumberOfOrderByElems is set to the number of <value-&xpression>s required to order the rows
of the result of the query associated with RH.

Conforimance Rules

1)  Without Feature M030, “SQL-server foreign'data support”, a conforming foreign-data wrapper shall
not|contain an invocation of a <foreign=data wrapper interface routine> that contains a 4foreign-
datp wrapper interface routine name> that contains GetNumOrderByElems.
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23.48 GetNumRoutMapOpts()

Function

Get the number of generic options of a routine mapping.

Definition

Get NunRolt MapOpt s (
Rout | neMappi ngHandl e | N | NTECGER,
Opt i pnCount ouT | NTEGER )
RETURNS BMALLI NT

General Rules

1)  Let|RH be the value of RoutineMappingHandle.

2) If RH does not identify an allocated routine mapping description; then an exception condjition is
raided: FDW-specific condition — invalid handle (HV00B).

3) OptionCount is set to the number of generic options of the toutine mapping described by RH.

Conforimance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not|contain an invocation of a <foreign-datawrapper interface routine> that contains a qforeign-
dath wrapper interface routine name> that contains GetNumRoutMapOpts.
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23.49 GetNumSelectElems()

Function

Get the number of <value expression>s in the <select list> of a query.

Definition

Get Nunte| ect El ens (
Requpst Handl e I N | NTECER,
Nurmber OF Sel ect Li st El enent s ouT SMVALLI NT )
RETURNS BMALLI NT

General Rules

1)  Let|RH be the value of RequestHandle.

2) If RH doesnotidentify an allocated request description, then an exception condition is raided: FDW-
spetific condition — invalid handle (HV00B).

3) Let|Q be the query associated with RH.

4)  NumberOfSelectListElements is set to the number of svalue expression> elements simply ¢ontained
in the <select list> of Q.

Conforimance Rules

1)  Without Feature M030, “SQL-server forgign data support”, a conforming foreign-data wrapper shall
not|contain an invocation of a <foreighdata wrapper interface routine> that contains a qforeign-
datp wrapper interface routine nanie> that contains GetNumSelectElems.
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GetNumServerOpts()

Function

Get the number of generic options associated with the foreign server.

Definition
Get NuntSef ver Opts (
Ser ver Handl e I'N | NTEGER,
Opt i pnCount ouT | NTEGER )
RETURNS BSMALLI NT
Generdl Rules
1)  Let|SH be the value of ServerHandle.
2) If SHdoesnotidentify an allocated foreign server description, thefian exception condition|
FDW-specific condition — invalid handle (HV0OB).

3) Opt

ionCount is set to the number of generic options associated with SH.

Conforimance Rules

1) Wit
not
dat

contain an invocation of a <foreign-datawrapper interface routine> that contains a <
h wrapper interface routine name> that contains GetNumServerOpts.

israised:

hout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-
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23.51 GetNumTableColOpts()

Function

Get the number of generic options of a column of a foreign table.

Definition
Get NunTapl eCol Opt s (
Tabl pRef er enceHandl e I N | NTECER,
Col upmNane IN CHARACTER( L),
Nanel engt h I N SMALLI NT,
Opt i pnCount out | NTEGER )
RETURNS BSMALLI NT
where L and has a maximum value equal to the implementation-defined (IL0Q6)ength of a variable-
length chlaracter string.
General Rules
1)  Let|TRH be the value of TableReferenceHandle.
2) If TRH does not identify an allocated table reference description, then an exception cond{tion is
raiged: FDW-specific condition — invalid handle (HV00B).
3)  Let|NL be the value of NameLength.
4) Casp:
a) | If NLis not negative, then let L be-VL.
b) | Otherwise, an exception condition is raised: FDW-specific condition — invalid string|length or
buffer length (HV090).
5) Casg:
a) | IfLiszero,thenaftexception condition is raised: FDW-specific condition — invalid string length
or buffer length\(HV090).
b) [ Otherwisé;let N be the number of whole characters in the first L octets of ColumnName and
let NO/be&lthe number of octets occupied by those N characters.
Case:
i) If NO # L, then an exception condition is raised: FDW-specific condition — invalid column
name (HV007).
ii) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of
TRIM( BOTH' ' FROM'CN )
6) Let NCbe 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 (HV005).
286 © ISO/IEC 2023 - All rights reserved
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b)  Otherwise, OptionCount is set to the number of generic options of the column of the foreign
table referenced by TRH whose name is TCN.

Conformance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetNumTableColOpts.
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23.52 GetNumTableOpts()

Function

Get the number of generic options of a foreign table.

Definition

Get NunTTapl eOpt s (
Tabl pRef er enceHandl e I N | NTECER,
Opt i pnCount ouT | NTEGER )
RETURNS BMALLI NT

General Rules

1)  Let|TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference descriptionfthen an exception cond{tion is
raided: FDW-specific condition — invalid handle (HV00B).

3) OptiionCount is set to the number of generic options of the foreign table referenced by TRH.

Conforimance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not|contain an invocation of a <foreign-datawrapper interface routine> that contains a qforeign-
dath wrapper interface routine name> that contains GetNumTableOpts.
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23.53 GetNumTableRefElems()

Function

Get the number of <table reference>s contained in the <from clause> of a query.

Definition
Get NunTapl eRef El ens (
Requpst Handl e I N | NTECER,
Numbpr OF Tabl eRef er ences ouT SMVALLI NT )
RETURNS BSMALLI NT
General Rules
1)  Let|RH be the value of RequestHandle.
2) If RH doesnotidentify an allocated request description, then an exception condition is rais
spetific condition — invalid handle (HV00B).

3) Let

Q be the query associated with RH.

ed: FDW-

4) NurilberOfTableReferenceElements is set to the number/of <table reference> elements simply

co

Conforimance Rules

1) Wit
not
dat

ained in the <from clause> of Q.

contain an invocation of a <foreign*data wrapper interface routine> that contains a <
h wrapper interface routine nahie> that contains GetNumTableRefElems.
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23.54 GetNumUserOpts()
Function
Get the number of generic options of a user mapping.
Definition
Get NunUspr Opt s (
User Handl e I'N | NTEGER,
Opt i pnCount ouT | NTEGER )
RETURNS BSMALLI NT
General Rules
1)  Let|UH be the value of UserHandle.
2) If UH does notidentify an allocated user mapping description, thefi'an exception condition|is raised:
FDW-specific condition — invalid handle (HV0OB).
3) OptiionCount is set to the number of generic options of the user mapping described by UH.

Conforimance Rules

1) Wit
not
dat

contain an invocation of a <foreign-datawrapper interface routine> that contains a <
h wrapper interface routine name> that contains GetNumUserOpts.

hout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-
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23.55 GetNumWrapperOpts()

Function

Get the number of generic options of a foreign-data wrapper.

Definition

Get NumW ppper Opt s (
W apper Handl e I N | NTECER,
Opt i pnCount ouT | NTEGER )
RETURNS BMALLI NT

General Rules

1) Let|WH be the value of WrapperHandle.

2)  If WH does not identify an allocated foreign-data wrapper description, then an exception fondition
is raised: FDW-specific condition — invalid handle (HV0O0B).

3) OptiionCount is set to the number of generic options of the foreign-data wrapper describgd by WH.

Conforimance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not|contain an invocation of a <foreign-datawrapper interface routine> that contains a qforeign-
dath wrapper interface routine name> that contains GetNumWrapperOpts.
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23.56

GetOrderByElem()

Function

Get the handle for a <value expression> used to order the result of a query.

Definition
Get Or der ByEl em (
Requpst Handl e I N | NTECGER,
O def ByNunber I'N SMVALLI NT,
Val upExpr essi onHandl e OQUT | NTEGER,
Or def i ngSpec ouT SMVALLI NT )
RETURNS BSMALLI NT
Generdl Rules
1) Let|RH be the value of RequestHandle.
2) If RH doesnotidentify an allocated request description, thenanexception condition is rais
spegific condition — invalid handle (HVOOB).
3)  Let|ON be the value of OrderByNumber.
4) If ONis less than 1 (one), then an exception condition is raised: FDW-specific condition —
option index (HV0OC).
5) Let|Q be the query associated with RH.
6) Let[N be the number of <value expression>s required to order the result of Q.
7) If ON is greater than N, then a completion condition is raised: no data (02000), and no furf
of this Subclause are applied.
8) Let|VEH be the value expression handle associated with the ON-th <value expression> as
with Q.

9) ValtieExpressionHandle is set to VEH.

10) Let

Cas

a)

0S be the <ordering specification> associated with VEH.
e

If O specifies ASC, then set OrderingSpec to -1 (one).

ed: FDW-

invalid

her rules

sociated

b)

Utherwise, set Urderingspec to 1 (one).

Conformance Rules

1)  WithoutFeature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetOrderByElem.
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23.57 GetRoutMapOpt()

Function

Get the name and value of a specified generic option associated with a given routine mapping, given the
option number.

Definition
Get Rout MapOpt  (
Rout | neMappi ngHandl e | N | NTECGER,
Opt i pnNunber I N | NTEGER,
Opti pnNane out CHARACTER( L1),
Buf f pr Lengt hl I'N SMVALLI NT,
StripglLengt hl aut SMALLI NT,
Opti pnVal ue out CHARACTER(L2),
Buf f pr Lengt h2 I'N SMVALLI NT,
Stri phglLengt h2 aut SMALLI NT )
RETURNS BSMALLI NT

where each of L1 and L2 have a value equal to the implementation-defined (IL006) maximum
a variablg

-length character string.

11 Rules

RH be the value of RoutineMappingHandle.

ed: FDW-specific condition — invalid handle (HVO0OB).
ON be the value of OptionNumber:
N be the number of generic options associated with RH.

V is less than 1 (one), then an exception condition is raised: FDW-specific condition —
on index (HV00C).

V is greater thap N, then a completion condition is raised: no data (02000) and no furt
nis Subclauseiare’applied.

rmationfrom the ON-th generic option associated with RH is retrieved.

Let NAME be the name of the generic option.

Geners
1) Let
2) IfR
raig
3) Let
4) Let
5) 1Ifo
opt
6) Ifo
of t
7) Infc
a)
b)
c)
d)

ength of

f{ does not identify an allocated routine’mapping description, then an exception condjition is

invalid

her rules

The General Rules of Subclause 22.7, “Character string retrieval for external data”, afje applied

with OptionName as TARGET, NAME as VALUE, BufferLength1 as TARGET OCTET LENGTH,

and StringLength1 as RETURNED OCTET LENGTH.
Let OPTIONVALUE be the value of the generic option.

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied
with OptionValue as TARGET, OPTIONVALUE as VALUE, BufferLength2 as TARGET OCTET

LENGTH, and StringLength2 as RETURNED OCTET LENGTH.

© ISO/IEC 2023 - All rights reserved

293


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
23.57 GetRoutMapOpt()

Conformance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetRoutMapOpt.
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Function

Get the value of a generic option associated with a given routine mapping, given the option name.

Definition

Get Rout MapOpt Nane (

Rout | neMappi ngHandl e | N | NTECGER,

Opti pnNane IN CHARACTER(L1),
Buf f pr Lengt hl I N SMALLI NT,

Opt i pnVval ue out CHARACTER( L2),
Buf f pr Lengt h2 I'N SMVALLI NT,
StripglLengt h2 out SMALLI NT )

RETURNS BMALLI NT

where ealch of L1 and L2 have a value equal to the implementation-defined (1.006) maximum |ength of

a variabl¢-length character string.

General Rules

1)  Let|RH be the value of RoutineMappingHandle.

2) If RH does not identify an allocated routine mappihg description, then an exception condjition is

raided: FDW-specific condition — invalid handle (HVOO0B).
3)  Let|NL be the value of BufferLength1.
4) Casp:

a)
b)

5) Cas:

b)

If NL is not negative, then let<.-be NL.

Otherwise, an exception.condition is raised: FDW-specific condition — invalid string|length or

buffer length (HV090):

If L is zero, then)an exception condition is raised: FDW-specific condition — invalid string length

or buffer length (HV090).

Otherwise, let N be the number of whole characters in the first L octets of OptionNdme and

let-NO be the number of octets occupied by those N characters.

Case:

i)

ii)

6) Case:

a)

If NO # L, then an exception condition is raised: FDW-specific condition — invalid option
name (HV00D).

Otherwise, let ON be the first N characters of OptionName and let TON be the value of:

TRIRM( BOTH' ' FROM'ON )

If TON is equivalent to the name of a generic option associated with RH, then:

i)

Let OPTIONVALUE be the value of the generic option associated with RH whose name
is equivalent to TON.
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ii) The General Rules of Subclause 22.7, “Character string retrieval for external data”, are
applied with OptionValue as TARGET, OPTIONVALUE as VALUE, BufferLength2 as
TARGET OCTET LENGTH, and StringLength2 as RETURNED OCTET LENGTH.

b) Otherwise, an exception condition is raised: FDW-specific condition — option name not found
(HV00]).

Conformance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not|contain an invocation of a <foreign-data wrapper interface routine> that contains a 4foreign-
data wrapper interface routine name> that contains GetRoutMapOptName.
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Function

Get the routine mapping handle for an allocated routine mapping description.

Definition
Get Rout i heMappi ng (
Val upExpr essi onHandl e I N | NTECER,
Rout | neMappi ngHandl e ouT | NTEGER )
RETURNS BSMALLI NT
Generdl Rules
1) Let|VEH be the value of ValueExpressionHandle.
2) If VEH does not identify an allocated <value expression> descripfion, then an exception g
is raised: FDW-specific condition — invalid handle (HV0O0B).

3) Let
4)  Rou

Conforimance Rules

1) Wit
not
dat

[RMH be the handle for the allocated routine mapping description that is associated w

tineMappingHandle is set to RMH.

contain an invocation of a <foreign-data wrapper interface routine> that contains a <
h wrapper interface routine name>‘that contains GetRoutineMapping.

ondition

ith VEH.

hout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-
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Function

Get the handle of a <value expression> simply contained in the <select list> of a query.

Definition

Get Sel ecf El em (

Requpst Handl e I N | NTECER,
Sel eft Li st El ement Nunber I'N SMALLI NT,
Val upExpr essi onHandl e aut | NTEGER )

RETURNS BMALLI NT

General Rules

1)  Let|RH be the value of RequestHandle.

2) If RH doesnotidentify an allocated request description, then an‘exception condition is raided: FDW-
spetific condition — invalid handle (HV0O0B).

3) Let|SLEN be the value of SelectListElementNumber.

4) IfSLENisless than 1 (one), then an exception condition is raised: FDW-specific condition (— invalid
option index (HV00C).

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.

7)  If SLEN is greater than N, then a completion condition is raised: no data (02000), and no further
rulgs of this Subclause are applied:

8) VallteExpressionHandle is setto'the value expression handle associated with the SLEN-th <value
explression> associated with-Q.

Conforimance Rules

1)  Without FeatureM030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not{contain'an invocation of a <foreign-data wrapper interface routine> that contains a qforeign-
dath wrapper interface routine name> that contains GetSelectElem.
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Function

Get the kind of a <value expression> in the <select list> of a query.

Definition
Get Sel ec} El enType (
Val upExpr essi onHandl e I N | NTECER,
Val ugExpr essi onType ouT SMVALLI NT )
RETURNS BSMALLI NT
Generdl Rules
1) Let|VEH be the value of ValueExpressionHandle.
2) If VEH does not identify an allocated <value expression> descripfion, then an exception g
is raised: FDW-specific condition — invalid handle (HV0O0B).

3) VallieExpressionType is set to the value of ValueExpressionKind that would be returned

atig

Conforimance Rules

1) Wit
not
dat

n of Get Val ueExpKi nd() with VEH as the ValueExpré&ssionHandle parameter.

contain an invocation of a <foreign-ddta wrapper interface routine> that contains a <
h wrapper interface routine name>that contains GetSelectElemType.

ondition

by invoc-

hout Feature M030, “SQL-server foreign'data support”, a conforming foreign-data wrapper shall

foreign-
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Function

Get the name of the foreign server associated with the provided server handle.

Definition

Get Servef Nane (

Ser ver Handl e I N | NTECER,

Ser ver Nare ouT CHARACTER(L) ,
Buf f prLengt h I N SMALLI NT,
StrihglLength ouT SVALLI NT )

RETURNS BSMALLI NT

where L lhas a maximum value equal to (2n+1), where n is the implementationsdefined (IL006)|length of
an <identifier>.

NOTE [f6 — The length (2n+1) supports the syntax of <foreign server name>, which'is¥<identifier><period><jdentifier>".

General Rules

1) Let|SH be the value of ServerHandle.

2) IfSHdoes notidentify an allocated foreign server déscription, then an exception condition|is raised:
FDW-specific condition — invalid handle (HV00B):

3) Let[SN be the server name associated with SH.
4)  Let|BL be the value of BufferLength.

5) Thd General Rules of Subclause 22,7,)‘Character string retrieval for external data”, are applied with
SeryerName as TARGET, SN as VALUE, BL as TARGET OCTET LENGTH, and StringLength as RETURNED
OCTET LENGTH.

Conforimance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not{contain aninvocation of a <foreign-data wrapper interface routine> that contains a qforeign-
dath wrappérjinterface routine name> that contains GetServerName.
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Function

Get the value of a generic option associated with a foreign server.

Definition
Get Servel Opt  (
Ser ver Handl e I'N | NTEGER,
Opt i pnNunber I'N | NTECGER,
Opt i pnNane out CHARACTER(L1) ,
Buf f pr Lengt hl I'N SMALLI NT,
StriphglLengthl ouT SMVALLI NT,
Opti pnVal ue out CHARACTER( L2) ,
Buf f pr Lengt h2 I'N SMALLI NT,
StrihglLengt h2 ouT SMVALLI NT )
RETURNS BMALLI NT
where eafch of L1 and L2 has a maximum value of equal to the impleméntation-defined (IL006)

a variable

FDW-specific condition — invalid handle (HV00B).

-length character string.

11 Rules

ISH be the value of ServerHandle.

{ does not identify an allocated foreign server description, then an exception condition|

ON be the value of OptionNumber.
N be the number of generic options associated with SH.

V is less than 1 (one), thenan exception condition is raised: FDW-specific condition —
on index (HV00C).

V is greater than N,'then a completion condition is raised: no data (02000), and no furf
his Subclause are‘applied.

rmation fromithe ON-th generic option associated with the SH is retrieved.

Let NAME be the name of the generic option.

The General Rules of Subclause 22.7, “Character string retrieval for external data”, a

Generz
1) Let
2) IfS]
3) Let
4) Let
5) Ifo
opt
6) Ifo
of t
7)  Infq
a)
b)
c)
d)

and StringLength1 as RETURNED OCTET LENGTH.
Let OPTIONVALUE be the value of the generic option.

length of

israised:

invalid

her rules

e applied

with OptionName as TARGET, NAME as VALUE, BufferLength1 as TARGET OCTET LEINGTH,

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied
with OptionValue as TARGET, OPTIONVALUE as VALUE, BufferLength2 as TARGET OCTET

LENGTH, and StringLength2 as RETURNED OCTET LENGTH.
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Conformance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetServerOpt.
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Function

Get the value of a generic option associated with a foreign server.

Definition

Get Ser vel Opt ByNane (
Ser ver Handl e I N | NTECER,
Opti pnNane IN CHARACTER(L1),
Buf f pr Lengt hl I N SMALLI NT,
Opt i pnVval ue out CHARACTER( L2),
Buf f pr Lengt h2 I'N SMVALLI NT,
StripglLengt h2 out SMALLI NT )

RETURNS BMALLI NT

where each of L1 and L2 has a maximum value of equal to the implementation-defined (IL006)|length of

a variabl¢-length character string.

General Rules

1)
2)

3)
4)

5)
6)

Let|SH be the value of ServerHandle.

If SH does not identify an allocated foreign server description, then an exception condition|is raised:

FDW-specific condition — invalid handle (HVOOB).
Let|BL be the value of Bufferlength1.

Casp:

a) | IfBLis not positive, then an exeeption condition is raised: FDW-specific condition — invalid

string length or buffer length-(HV090).

b) [ Otherwise,let L be BLylét N be the number of whole characters in the first L octets ¢f Option-

Case:

i)

ii)

Name and let NO be the number of octets occupied by those N characters.

If N@:#L, then an exception condition is raised: FDW-specific condition — invallid option
ndme (HV00D).

Otherwise, let ON be the first L octets of OptionName and let TON be the valie of:

TRIM ( BOTH' ' FROM'ON )

Let N be the number of generic options associated with SH.

Case:

a) If TON is equivalent to the name of a generic option associated with SH, then:

i)

ii)

Let OPTIONVALUE be the value of the generic option associated with SH whose name
is equivalent to TON.

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are
applied with OptionValue as TARGET, OPTIONVALUE as VALUE, BufferLength2 as
TARGET OCTET LENGTH, and StringLength2 as RETURNED OCTET LENGTH.
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b)  Otherwise, an exception condition is raised: FDW-specific condition — option name not found
(HV00j).

Conformance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetServerOptByName.
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Function

Get the type of a foreign server.

Definition
Get Servef Type (
Ser ver Handl e I'N | NTEGER,
Ser ver Type ouT CHARACTER(L) ,
Buf f prLengt h I N SMALLI NT,
StrihgLength ot SMVALLI NT )
RETURNS BSMALLI NT
where L has a maximum value of equal to the implementation-defined (IL006) length of a variahle-length
charactey string.
Gener3l Rules
1)  Let|SH be the value of ServerHandle.
2) IfSHdoes notidentify an allocated foreign server deseription, then an exception condition|is raised:
FDW-specific condition — invalid handle (HVOO0B).
3)  Let[ST be the server type associated with SH.
4)  Let|BL be the value of BufferLength.
5) Thd General Rules of Subclause 22.7, “Chdracter string retrieval for external data”, are apglied with
SeryerType as TARGET, ST as VALUE,BL as TARGET OCTET LENGTH, and StringLength as RETURNED

0cC1

Conforimance Rules

1) Wit
not
dat

'ET LENGTH.

contain an inyocation of a <foreign-data wrapper interface routine> that contains a <
h wrapper ifiterface routine name> that contains GetServerType.

hout Feature M030,“SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-
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23.66 GetServerVersion()

Function

Get the version of a foreign server.

Definition
Get Servef Version (
Ser ver Handl e I'N | NTEGER,
Ser ver Ver si on ouT CHARACTER(L) ,
Buf f prLengt h I N SMALLI NT,
StrihgLength ot SMVALLI NT )
RETURNS BSMALLI NT
where L has a maximum value of equal to the implementation-defined (IL006) length of a varialj

charactet

FDW-specific condition — invalid handle (HVOO0B).

Generz
1) Let
2) IfSh
3) Let
4) Let
5) The

Ser

RET

Conforimance Rules

string.

11 Rules

ISH be the value of ServerHandle.

{ does not identify an allocated foreign server descfiption, then an exception condition

ST be the server version associated with SH.
BL be the value of BufferLength.

General Rules of Subclause 22.7, “Chdracter string retrieval for external data”, are apy
berVersion as TARGET, SV as VALUE, BL as TARGET OCTET LENGTH, and StringLength
'[URNED OCTET LENGTH.

contain an inyocation of a <foreign-data wrapper interface routine> that contains a <
h wrapper ifiterface routine name> that contains GetServerVersion.

le-length

israised:

lied with
N

hout Feature M030,“SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-

1) Wit
not
dat
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Function

Get a character string representation of the query that is associated with a given request handle.

Definition
Get SQLStTing (
Requpst Handl e I N | NTECGER,
Stri hgFor mat I'N | NTECGER,
SQLS}ring out CHARACTER VARYI NG(L),
Buf f prLengt h I'N | NTECGER,
StrihgLength ouT | NTEGER )

RETURNS BSMALLI NT

where L iis greater than or equal to the StringLength value returned, with a maximum value eqpal to the

implementation-defined (IL006) maximum length of a variable-length character string.

Generdl Rules

1) Let|RH be the value of RequestHandle.

2) IfRH doesnotidentify an allocated request descriptiof), then an exception condition is raiged: FDW-
spetific condition — invalid handle (HV00B).

3) Let|Q be the query associated with RH.

4)  Let|SF be the value of StringFormat.

5) If SF¥ does not identify a value that is €qual to any value in Table 36, “Codes used for the format of
the|character string transmitted by.GetSQLString()”, then an exception condition is raisefl: FDW-
spetific condition — invalid string format (HV00A).

6) Casp:

a) | If SFidentifies anjimplementation-defined (IV029) value, then let QueryString be the imple-
mentation-defined (IV029) character string representation of Q.

b) | Otherwis¢jlet QueryString be a character string conforming to the Format and Syntfax Rules
of Subclause 12.3, “<SQL procedure statement>".

7)  Thd Gen€éral Rules of Subclause 22.7, “Character string retrieval for external data”, are apglied with

sQl

String as TARGET, QueryString as VALUE, BufferLength as TARGET OCTET LENGTH, an

d

RETLIRDANLI D - OO LLANOTLL

Stri

 d 1
ISL‘Cllstll dS NCITUNNVLED UUCTLT LEINUILL.

Conformance Rules

1)

Without Feature M006, “GetSQLString routine”, a conforming foreign-data wrapper shall not contain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains GetSQLString.
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Function

Get the name and value of a generic option associated with a column of the foreign table reference by the
supplied table reference handle, given an option number.

Definition
Get Tabl efCol Opt  (
Tabl pRef erenceHandl e | N | NTECGER,
Col ufmNane I N CHARACTER(L) ,
Namelengt h I N SMALLI NT,
Opt i pnNunber I'N | NTECGER,
Opt i pnNane ouT CHARACTER( L1),
Buf f prLengt hl I'N SMALLI NT,
StriphglLengthl ouT SMVALLI NT,
Opti pnVal ue aut CHARACTER( L2) ,
Buf f pr Lengt h2 I'N SMALLI NT,
StrihglLengt h2 ouT SMVALLI NT )
RETURNS BMALLI NT
where each of L, L1, and L2 has a maximum value equal to the implementation-defined (IL006)

-length character string.

11 Rules

TRH be the value of TableReferenceHandle.

RH does not identify an allocated table reference description, then an exception cond

length of

tion is

a variable
Generdg
1) Let
2) IfT
raig
3) Let
4) Cas
a)
b)
5) Cas
a)
b)
308

ed: FDW-specific condition — inyalid handle (HV00B).
INL be the value of NameLength.
e
If NL is not positive,'then an exception condition is raised: FDW-specific condition — invalid
string length orbuffer length (HV090).
Otherwise,let L be NL, let N be the number of whole characters in the first L octets ¢f Colum-
nName,and let NO be the number of octets occupied by those N characters.
Casés:
1) If NO # L, then an exception condition is raised: FDW-specific condition — invalid column
name (HV007).
ii) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of
TRRM( BOTH' ' FROM'CN )
e:
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 (HV005).
Otherwise:

i) Let ON be the value of OptionNumber.
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ii) Let N be the number of generic options associated with the column identified by TCN.

iii)  IfONislessthan 1 (one), then an exception condition is raised: FDW-specific condition
— invalid option index (HV00C).

iv) If ON is greater than N, then a completion condition is raised: no data (02000) and no
further rules of this Subclause are applied.

V) Let NAME be the name of the ON-th generic option associated with the column identified
by TCN.

vi) The General Rules of Subclause 22.7, “Character string retrieval for external data”, are
applied with OptionName as TARGET, NAME as VALUE, BufferLength1 as TARGET
OCTET LENGTH, and StringLength1 as RETURNED OCTET LENGTH.

vii)  Let VALUE be the value of the ON-th generic option associated with the)celumn |dentified
by TCN.

viii) The General Rules of Subclause 22.7, “Character string retrieval for external data”, are
applied with OptionValue as TARGET, VALUE as VALUE, BufferLength2 as TARGET
OCTET LENGTH, and StringLength2 as RETURNED OCTETLENGTH.

Conforimance Rules

1)  Without Feature M030, “SQL-server foreign data support? a conforming foreign-data wrapper shall
not|contain an invocation of a <foreign-data wrapperintérface routine> that contains <forpign-data
wrgpper interface routine name> that contains GetTableColOpt.
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Function

Get the value of a generic option associated with a column of the foreign table referenced by the specified
table reference handle, given the option name.

Definition

Cet Tabl e

RETURNS

where ea
a variablg

Tabl
Col u
Narme
Opti
Buf f
Opt i
Buf f
Stri

Col Opt ByNane (

bRef erenceHandl e I N | NTECGER,
'mNarme I N CHARACTER(L) ,
| engt h I N SMALLI NT,
bnNane IN CHARACTER( L1),
br Lengt hl I N SMALLI NT,

bnVal ue aut CHARACTER( L2) ,
br Lengt h2 I'N SMVALLI NT,
hgLengt h2 aut SMALLI NT )
SMVALLI NT

chof L, L1, and L2 has a maximum value equal to the implefméntation-defined (IL006)
-length character string.

11 Rules

TRH be the value of TableReferenceHandle.

RH does not identify an allocated table reference description, then an exception cond

length of

tion is

Generd
1) Let
2) IfT
rais
3) Let
4) Cas
a)
b)
5) Cas
a)
b)
310

ed: FDW-specific condition — invalid handle (HVO0OB).
INL be the value of NameLength,
&
If NL is not positive, then an exception condition is raised: FDW-specific condition — invalid
string length or bufferlength (HV090).
Otherwise, let-I.be NL, let N be the number of whole characters in the first L octets ¢f Colum-
nName, and let’'NO be the number of octets occupied by those N characters.
Case:
i) If NO+ L, then an exception condition is raised: FDW-specific condition — invaljd column
name (HV007).
ii) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of
TRIM( BOTH' ' FROM'CN )
e:
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 (HV005).
Otherwise:

i) Let BL be the value of BufferLength1.

ii) Case:
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1) If BLis not positive, then an exception condition is raised: FDW-specific condition
— invalid string length or buffer length (HV090).

2)  Otherwise, let BL1 be BL, let BN be the number of whole characters in the first
BL1 octets of OptionName, and let BNO be the number of octets occupied by those
BN characters.

Case:

A) If BNO # BL1, then an exception condition is raised: FDW-specific condition
— invalid option name (HV0O0D).

B) Otherwise, let ON be the first BL1 octets of OptionName and let’TPN be the
value of

TRIM( BOTH' ' FROM'ON )
iii)  Case:

1) If TONisnotequivalent to the name of a generic optionassociated with TRH, then
an exception condition is raised: FDW-specific condition — option name ot found
(HV00j).

2)  Otherwise:

A)  Let VALUE be the value of the genieric option associated with TRH whose
name is TON.

B) The General Rules of Subclause 22.7, “Character string retrieval fof external
data”, are applied with OptionValue as TARGET, VALUE as VALUE, [Buffer-
Length2 as TARGET OCTET LENGTH, and StringLength2 as RETURNED OCTET
LENGTH.

Conforimance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not{contain an invocation of.a’<foreign-data wrapper interface routine> that contains a qforeign-
datp wrapper interface routine name> that contains GetTableColOptByName.
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Function

Get the name and value of a generic option associated with the foreign table identified by the given table
reference handle, given an option number.

Definition
Get Tabl ept  (
Tabl pRef erenceHandl e | N | NTEGER,
Opt i pnNunber I N | NTEGER,
Opti pnNane aut CHARACTER( L1),
Buf f pr Lengt hl I'N SMVALLI NT,
StripglLengt hl aut SMALLI NT,
Opt i pnVal ue aut CHARACTER( L2) ,
Buf f pr Lengt h2 I'N SMVALLI NT,
Stri phglLengt h2 aut SMALLI NT )
RETURNS BSMALLI NT

where ealch of L1 and L2 has a maximum value equal to the impleméntation-defined (IL006) 14
variable-

ength character string.

11 Rules

TRH be the value of TableReferenceHandle.

RH does not identify an allocated table reference description, then an exception cond
ed: FDW-specific condition — invalid handle (HVO0OB).

ON be the value of OptionNumber:
N be the number of generic options associated with TRH.

V is less than 1 (one), then an exception condition is raised: FDW-specific condition —
on index (HV00C).

V is greater thap N, then a completion condition is raised: no data (02000) and no furt
nis Subclauseiare’applied.

INAME be-the name of the ON-th generic option associated with TRH.

General Rules of Subclause 22.7, “Character string retrieval for external data”, are apy

StringLengthl as RETURNED OCTET LENGTH

Geners
1) Let
2) IfT
raig
3) Let
4) Let
5) If0
opt
6) Ifo
of t
7) Let
8) The
Opt
9) Let
10)

ionName as TARGET, NAME as VALUE, BufferLength1 as TARGET OCTET LENGTH, and

VALUE be the value of the ON-th generic option associated with TRH.

ngth of a

tion is

invalid

her rules

lied with

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied with
OptionValue as TARGET, VALUE as VALUE, BufferLength2 as TARGET OCTET LENGTH, and

Stri

ngLength2 as RETURNED OCTET LENGTH.

Conformance Rules

1)

312

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetTableOpt.
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Function

Get the value of a generic option associated with the foreign table identified by the specified table reference
handle, given the option name.

Definition

CGet Tabl e[pt ByNane (

Tabl ERef erenceHandl e I N | NTEGER,

Opt i pnNane I'N CHARACTER( L1),
Buf f prLengt hl I'N SMALLI NT,

Opt i pnVal ue ouT CHARACTER( L2) ,
Buf f pr Lengt h2 I N SMALLI NT,
StriphglLengt h2 ot SMVALLI NT )

RETURNS BSMALLI NT

where ealch of L1 and L2 has a maximum value equal to the implementatien-defined (IL006) lgngth of a

variable-]ength character string.

General Rules

1)  Let|TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description, then an exception cond{tion is

raided: FDW-specific condition — invalid handle’(HV00B).
3)  Let[NL be the value of BufferLength1.

4) Casp:

a) | If NLis not positive, then an-exception condition is raised: FDW-specific condition — invalid

Case:

i)

i)

string length or bufferdength (HV090).

b) | Otherwise, let L be:NL, let N be the number of whole characters in the first L octets pf
OptionName, and let NO be the number of octets occupied by those N characters.

IfVO + L, then an exception condition is raised: FDW-specific condition — invallid option
name (HV00D).

Otherwise, let ON be the first L octets of OptionName and let TON be the Vallile of

5) Case:

TRIM( BOTH' ' FROM'ON )

a) IfTONisnotequivalentto the name of a generic option associated with TRH, then an exception
condition is raised: FDW-specific condition — option name not found (HV00]).

b) Otherwise:

i)

Let VALUE be the value of the generic option associated with TRH whose name is TON.
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ii) The General Rules of Subclause 22.7, “Character string retrieval for external data”, are
applied with OptionValue as TARGET, VALUE as VALUE, BufferLength2 as TARGET
OCTET LENGTH, and StringLength2 as RETURNED OCTET LENGTH.

Conformance Rules

1)  WithoutFeature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetTableOptByName.
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23.72 GetTableRefElem()

Function

Get a <table reference> element from the <from clause> of a query, given a request handle and a table
reference element number.

Definition
Get Tabl eRef El em (
Requpst Handl e I'N | NTECGER,
Tabl pRef er enceEl enent Nunber I N | NTEGER,
Tabl pRef er enceHandl e out | NTEGER )
RETURNS BSMALLI NT
Generdl Rules
1)  Let|RH be the value of RequestHandle.
2) If RH doesnotidentify an allocated request description, thentanexception condition is raided: FDW-
spegific condition — invalid handle (HVOOB).
3)  Let|[TREN be the value of TableReferenceElementNumber.
4) If TRENis less than 1 (one), then an exception condition is raised: FDW-specific condition (— invalid
option index (HV0OC).
5) Let|Q be the query associated with RH.
6) Let[N be the number of <table reference> elements in the <from clause> of Q.
7) If TREN is greater than N, then a completion condition is raised: no data (02000), and no [further
rulgs of this Subclause are applied.
8) TablleReferenceHandle is set+to the table reference handle associated with the TREN-th <fable ref-

Conforimance Rules

1)

ere

nce> associated with\@.

Wi

not|contain an invocation of a <foreign-data wrapper interface routine> that contains a <
dath wrapper interface routine name> that contains GetTableRefElem.

out Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-

© ISO/IEC 2023 - All rights reserved

315


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
23.73 GetTableRefElemType()

23.73 GetTableRefElemType()

Function

Get the type of a <table reference>, given its table reference handle.

Definition

Get Tabl eRef El enType (
Tabl pRef er enceHandl e I N | NTECER,
Tabl gRef er enceType ouT SMVALLI NT )
RETURNS BMALLI NT

General Rules

1)  Let|TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference descriptionfthen an exception cond{tion is
raided: FDW-specific condition — invalid handle (HV00B).

3)  Let|TRT be the type of the <table reference> associated with)TRH.
4) TableReferenceType is set to TRT.

Conforimance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not|contain an invocation of a <foreign-data wrapper interface routine> that contains a 4foreign-
dath wrapper interface routine name>‘that contains GetTableRefElemType.
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23.74 GetTableRefTableName()

Function

Get the table name of a TABLE_NAME <table reference> identified by the given table reference handle.

Definition

Get Tabl eRef Tabl eNane (

Tabl pRef er enceHandl e I N | NTECER,

Tabl ENane outr CHARACTER(L) ,
Buf f prLengt h I N SMALLI NT,
StrihgLength ot SMVALLI NT )

RETURNS BSMALLI NT

where L |
charactet

General Rules

1) Let

2) If TRH does not identify an allocated table reference description, then an exception cond

rais

3) If TRH doesnotidentify a <table reference> with atype of TABLE_NAME, then an exception
is raised: FDW-specific condition — invalid handle (HV0O0B).

4) Let|NAME be the value of the table nameg;of the <table reference> identified by TRH.

5) Let|BL be the value of BufferLength.

6) Thd General Rules of Subclause22:7, “Character string retrieval for external data”, are apy
TableName as TARGET, NAME:as VALUE, BL as TARGET OCTET LENGTH, and StringLength
RETURNED OCTET LENGTH.

Conforimance Rulés

1) Wit
not
dat

as a maximum value of equal to the implementation-defined (IL006) length of a variak
string.

TRH be the value of TableReferenceHandle.

ed: FDW-specific condition — invalid handle (HV00B).

contain'an invocation of a <foreign-data wrapper interface routine> that contains a <
h wrapper interface routine name> that contains GetTableRefTableName.

le-length

tion is

rondition

lied with
as

hout Feature-M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-
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23.75 GetTableServerName()

Function

Get the name of the foreign server associated with the foreign table identified by the given table reference
handle.

Definition

Get Tabl efer ver Nane (

Tabl ERef erenceHandl e I N | NTEGER,

Ser ver Nane aut CHARACTER( L),
Buf f prLengt h I'N SMALLI NT,
StrihgLength ouT SMVALLI NT )

RETURNS BSMALLI NT

where L has a maximum value equal to the implementation-defined (IL005]) 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 cond{tion is
raiged: FDW-specific condition — invalid handle (HV00B).

3) Let[SN be the server name associated with the foreign table identified by TRH.
4)  Let|BL be the value of BufferLength.

5) Thd General Rules of Subclause 22.7, “Chdracter string retrieval for external data”, are apglied with
SeryerName as TARGET, SN as VALUE; BL as TARGET OCTET LENGTH, and StringLength as RETURNED
OCTET LENGTH.

Conforimance Rules

1)  Without Feature M030,)“SQL-server foreign data support”, a conforming foreign-data wrapper shall
not|contain an inyoedtion of a <foreign-data wrapper interface routine> that contains a qforeign-
datp wrapper jifiterface routine name> that contains GetTableServerName.
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23.76 GetTRDHandle()

Function

Getthe descriptor handle of the table reference descriptor associated with a given table reference handle.

Definition

Get TRDHapdT e (
Tabl

RETURNS

General Rules

1)
2)

3)

Conforimance Rules

1)

Let

If T|
rai

TR

Wit
not
dat

Ref erenceHandl e I[N | NTECGER,
ndl e auTt | NTEGER )

TRH be the value of TableReferenceHandle.

H does not identify an allocated table reference description{then an exception condition is
ed: FDW-specific condition — invalid handle (HVOOB).

Handle is set to the descriptor handle of the table reference descriptor associated with TRH.

hout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
contain an invocation of a <foreign-datawrapper interface routine> that contains a 4foreign-
h wrapper interface routine name> that contains GetTRDHandle.
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Function

Get the name and value of a generic option associated with the user mapping identified by the specified
user handle, given an option number.

Definition
Get User ot (
User Handl e I'N | NTEGER,
Opt i pnNunber I N | NTEGER,
Opti pnNane out CHARACTER( L1),
Buf f pr Lengt hl I'N SMVALLI NT,
StripglLengt hl aut SMALLI NT,
Opt i pnVal ue out CHARACTER( L2) ,
Buf f pr Lengt h2 I'N SMVALLI NT,
Stri phglLengt h2 aut SMALLI NT )
RETURNS BSMALLI NT

where ealch of L1 and L2 has a maximum value equal to the impleméntation-defined (IL006) 14
variable-

FDW-specific condition — invalid handle (HV00B).

ength character string.

11 Rules

UH be the value of UserHandle.

H does not identify an allocated user mapping description, then an exception condition|

ON be the value of OptionNumber:
N be the number of generic options associated with UH.

V is less than 1 (one), then an exception condition is raised: FDW-specific condition —
on index (HV00C).

V is greater thap N, then a completion condition is raised: no data (02000) and no furt
nis Subclauseiare’applied.

rmationAfrom the ON-th generic option associated with UH is retrieved.

Let NAME be the name of the generic option.

Geners
1) Let
2) Ifu
3) Let
4) Let
5) 1Ifo
opt
6) Ifo
of t
7) Infc
a)
b)
c)
d)
320

ngth of a

israised:

invalid

her rules

The General Rules of Subclause 22.7, “Character string retrieval for external data”, afje applied

with OptionName as TARGET, NAME as VALUE, BufferLength1 as TARGET OCTET LENGTH,

and StringLength1 as RETURNED OCTET LENGTH.
Let OPTIONVALUE be the value of the generic option.

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied
with OptionValue as TARGET, OPTIONVALUE as VALUE, BufferLength2 as TARGET OCTET

LENGTH, and StringLength2 as RETURNED OCTET LENGTH.
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Conformance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetUserOpt.
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Function

Get the value of a generic option associated with the user mapping associated with the specified user
handle, given the option name.

Definition

Get User ot ByNane (

User Handl e I'N | NTEGER,

Opt i pnNane I'N CHARACTER( L1),
Buf f prLengt hl I'N SMALLI NT,

Opt i pnVal ue ouT CHARACTER( L2) ,
Buf f pr Lengt h2 I N SMALLI NT,
StriphglLengt h2 ot SMVALLI NT )

RETURNS BSMALLI NT

where ealch of L1 and L2 has a maximum value equal to the implementatien-defined (IL006) lgngth of a

variable-]ength character string.

General Rules

1) Let|UH be the value of UserHandle.

2) If UH does notidentify an allocated user mapping'description, then an exception condition|is raised:

FDW-specific condition — invalid handle (HV00B).
3)  Let[NL be the value of BufferLength1.

4) Casp:

a) | If NLis not positive, then an-exception condition is raised: FDW-specific condition — invalid

Case:

i)

i)

string length or bufferdength (HV090).

b) | Otherwise, let L be:NL, let N be the number of whole characters in the first L octets pf
OptionName, and let NO be the number of octets occupied by those N characters.

IfVO + L, then an exception condition is raised: FDW-specific condition — invallid option
name (HV00D).

Otherwise, let ON be the first L octets of OptionName and let TON be the Vallile of

5) Case:

TRIM( BOTH' ' FROM'ON )

a) If TON is equivalent to the name of a generic option associated with UH, then:

i)

ii)

322

Let OPTIONVALUE be the value of the generic option associated with UH whose name
is equivalent to TON.

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are
applied with OptionValue as TARGET, OPTIONVALUE as VALUE, BufferLength?2 as
TARGET OCTET LENGTH, and StringlLength2 as RETURNED OCTET LENGTH.
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b)  Otherwise, an exception condition is raised: FDW-specific condition — option name not found
(HV00j).

Conformance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetUserOptByName.
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Function

Get the column name of a COLUMN_NAME <value expression>, given its value expression handle.

Definition

Get Val Expr Col Nare (

Val upExpr essi onHandl e I N | NTECER,

Col upmName ouT CHARACTER( L),

Buf f prLengt h I N SMALLI NT,

StrihgLength ot SMVALLI NT )
RETURNS BSMALLI NT
where L lhas a maximum value equal to the implementation-defined (IL006) length of a variab
charactey string.

General Rules

1) Let

VEH be the value of ValueExpressionHandle.

e-length

2) If VEH does not identify an allocated value expression‘description, then an exception condition is

rais

3) If VEH does not identify a <value expression> with a type of COLUMN_NAME, then an exc
condition is raised: FDW-specific condition =invalid handle (HV0OB).

4) Let
5) Let
6) The
Col
RET

Conforimance Rulés

1) Wit
not
dat

ed: FDW-specific condition — invalid handle (HV00B).

INAME be the value of the column name of the <value expression>.
BL be the value of BufferLength.

General Rules of Subclause22:7, “Character string retrieval for external data”, are apy
hmnName as TARGET, NAME as VALUE, BL as TARGET OCTET LENGTH, and StringLeng
'[URNED OCTET LENGTH.

contain'an invocation of a <foreign-data wrapper interface routine> that contains a <
h wrapper interface routine name> that contains GetValExprColName.

eption

lied with
th as

hout Feature-M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-

324
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Function

Get the handle for a value expression descriptor describing a <value expression>, given its value

expressio

Definit

n handle.

ion

Get Val uegxpDesc (
Val upExpr essi onHandl e I'N | NTECGER,
Val upExpDescri pt or Handl e OQUT | NTEGER )
RETURNS SMALLI NT

General Rules

1) Let

2) If VEH does not identify an allocated <value expression> description, then an exception g
is raised: FDW-specific condition — invalid handle (HV00B).

3) Let[VEDH be the value expression descriptor handle asseciated with the value expression d

tha

4) ValtieExpDescriptorHandle is set to VEDH.

Confor]

VEH be the value of ValueExpressionHandle.

describes the <value expression> identified by VEH.

mance Rules

ondition

escriptor

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

not

dath wrapper interface routinemame> that contains GetValueExpDesc.

contain an invocation of a <foreign-data wrapper interface routine> that contains a <

foreign-
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23.81 GetValueExpKind()

Function

Get the kind of a <value expression>, given its value expression handle.

Definition

Cet Val ue
Val u
Val u
RETURNS

Geners3

1) Let

2) IfV
isr

3) Let

4) ValtieExpressionKind is set to VEK.

Conforimance Rules

1) Wit
not
dat

FxpKi nd (

PEXpr essi onHandl e | N | NTECGER,
EEXpr essi onKi nd ouT SMVALLI NT )
SVALLI NT

11 Rules

VEH be the value of ValueExpressionHandle.

F'H does not identify an allocated <value expression> description, then an exception g
hised: FDW-specific condition — invalid handle (HV00B).

VEK be the kind of the <value expression> associated with VEH.

NOTE 77 — The permissible values of the kind of a <value expression> are listed in Table 29, “Codes use
expression> kinds”.

contain an invocation of a <foreign-data wrapper interface routine> that contains a <
h wrapper interface routinethame> that contains GetValueExpKind.

ondition

i for <value

hout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-

326

© ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
23.82 GetValueExpName()

23.82 GetValueExpName()

Function

Get the name associated with a <value expression>.

Definition

Get Val uegxpNanme (
Repl yHandl e I N | NTECER,
Val upExpr essi onHandl e I'N | NTECGER,
Buf f prLengt h I N | NTEGER,

where L has a maximum value equal to the implementation-defined (IL006)-length of a variab

charactet
Geners
1) Let
2) IfV

1S T
3) Let
4) Thq

Conforimance Rules

1)

Val upExpr essi onNanmeLengt h OUT | NTEGER,
Val upExpr essi onNare QUT CHARACTER(L) )
RETURNS BMALLI NT

Val

Wit
not
dat

ValerxpressionName as TARGET, VEN-as VALUE, BuffefLength as TARGET OCTET LENGT|

string.

11 Rules

VEH be the value of ValueExpressionHandle.

F'H does not identify an allocated <value expressien> description, then an exception g
hised: FDW-specific condition — invalid handle (HV00B).

VEN be the name associated with VEH.

General Rules of Subclause 22.7, “Chatacter string retrieval for external data”, are apf

eExpressionNameLength as REFURNED OCTET LENGTH.

contain an invoeation of a <foreign-data wrapper interface routine> that contains a <
h wrapper interface routine name> that contains GetValueExpName.

e-length

ondition

lied with
H, and

hout Feature M0305“SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-
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Function

Get the table reference handle with which the table associated with the <value expression> identified by

the specified value expression handle is associated.
Definition
Get Val uegxpTabl e (
Val upExpr essi onHandl e I N | NTECGER,
Tabl pRef erenceHandl e QOUT | NTEGER )
RETURNS SMALLI NT

General Rules

1) Let

2) IfV
isr

3) Let

VEH be the value of ValueExpressionHandle.

F'H does not identify an allocated <value expression> description, then an exception g
hised: FDW-specific condition — invalid handle (HV00B),

TBL be the table associated with the allocated <valu€lexpression> identified by VEH.

ondition

TablleReferenceHandle is set to the table reference handle that identifies the table refereice

des

Conforimance Rules

1) Wit
not
dat

criptor that describes T.

contain an invocation of a <foreign-data wrapper interface routine> that contains a <
h wrapper interface routine name> that contains GetValueExpTable.

hout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-

328
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Function

Get a handle for the <value expression>, identified by an ordinal position, simply contained in the <value
expression> identified by the specified value expression handle.

Definition
Get VEChi | d (
Val upExpr essi onHandl e I'N | NTECGER,
| ndek I N SMALLI NT,
Chi | gVal ueExpr essi onHandl e OQUT | NTEGER )
RETURNS BSMALLI NT
Generdl Rules
1) Let|VEH be the value of ValueExpressionHandle.
2) If VEH does not identify an allocated <value expression> description, then an exception g
is raised: FDW-specific condition — invalid handle (HV00B).

3) Let

to v
4) Let
5) Ifli

ind

6) Ifl]
oft

7)  Chi

conftained <value expression>.

Conforimance Rules

1) Wit
not
dat

INOC be the number of <value expression>s immediately contained in the <value expr
hich VEH refers.

[ be the value of Index.

s less than 1 (one), then an exception condition is raised: FDW-specific condition — inva
bx (HV00C).

s greater than NOC, then a completion condition is raised: no data (02000), and no furt
his Subclause are applied.

dValueExpressionHandle is set to the value expression handle associated with the I-t

contain.an invocation of a <foreign-data wrapper interface routine> that contains a <
h wrapper interface routine name> that contains GetVEChild.

ondition

ession>

lid option

her rules

h simply

hout Feature' M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

foreign-
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Function

Get the library name associated with the foreign-data wrapper identified by the specified wrapper handle.

Definition

Get W apppr Li braryNane (

W apper Handl e I N | NTECER,

W apper Li br ar yNane ouT CHARACTER(L) ,
Buf f prLengt h I N SMALLI NT,
StrihgLength ot SMVALLI NT )

RETURNS BSMALLI NT

where L Has a maximum value equal to the implementation-defined (IL006) maximum length of 4 variable-
length chlaracter string.

General Rules

1) Let|WH be the value of WrapperHandle.

2) If WH does not identify an allocated foreign-data wrapper description, then an exception fondition
is raised: FDW-specific condition — invalid handle (HV00B).

3) Let|WL be the name of the library included in the-foreign-data wrapper descriptor of the(foreign-
dath wrapper associated with WH.

4)  Thg General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied with
WrapperLibraryName as TARGET, WL'as VALUE, BufferLength as TARGET OCTET LENGTH, and
StringLength as RETURNED OCTETLENGTH.

Conforimance Rules

1)  Without Feature M030;SQL-server foreign data support”, a conforming foreign-data wrapper shall
not|contain an invocation of a <foreign-data wrapper interface routine> that contains a 4foreign-
datp wrapper interface routine name> that contains GetWrapperLibraryName.
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Function

Get the name of the foreign-data wrapper identified by a specified wrapper handle.

Definition

Get W apppr Nane (

W apper Handl e I'N | NTEGER,
W apper Nane ouT CHARACTER(L) ,
Buf f prLengt h I N SMALLI NT,
StrihgLength out SMALLI NT )
RETURNS BSMALLI NT
where L lhas a maximum value equal to (2n+1), where n is the implementationsdefined (IL005)

an <identifier>.

NOTE [f8 — The length (2n+1) supports the syntax of <foreign server name>, whichis¥<identifier><period><

General Rules

1) Let|WH be the value of WrapperHandle.

2)  If WH does not identify an allocated foreign-data wirapper description, then an exception
is raised: FDW-specific condition — invalid handle{(HV0O0B).

length of

dentifier>".

rondition

3) Let|WN be the foreign-data wrapper name iticluded in the foreign-data wrapper descriptor of the

forg

4)  The

WrgpperName as TARGET, WN as VALUE, BufferLength as TARGET OCTET LENGTH, and Stri

as f

Conforimance Rules

ign-data wrapper associated with WH;

General Rules of Subclause 22.7, “Gharacter string retrieval for external data”, are apy

ETURNED OCTET LENGTH.

lied with

nglength

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall

not

dath wrapperiinterface routine name> that contains GetWrapperName.

contain an invecation of a <foreign-data wrapper interface routine> that contains a <

foreign-
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Function

Get the name and value of a generic option associated with the foreign-data wrapper identified by the
specified wrapper handle, given an option number.

Definition
Get W apppr Opt  (
W apper Handl e I'N | NTECGER,
Opt i pnNunber I N | NTEGER,
Opti pnNane out CHARACTER( L1),
Buf f pr Lengt hl I'N SMVALLI NT,
StripglLengt hl aut SMALLI NT,
Opti pnVal ue out CHARACTER(L2),
Buf f pr Lengt h2 I'N SMVALLI NT,
Stri phglLengt h2 aut SMALLI NT )
RETURNS BSMALLI NT

where ealch of L1 and L2 has a maximum value equal to the impleméntation-defined (IL006) 14
variable-

ength character string.

11 Rules

WH be the value of WrapperHandle.

(H does not identify an allocated foreign*data wrapper description, then an exception
hised: FDW-specific condition — invalid'handle (HVOO0B).

ON be the value of OptionNumber:
N be the number of generic options associated with WH.

V is less than 1 (one), then an exception condition is raised: FDW-specific condition —
on index (HV00C).

V is greater thap N, then a completion condition is raised: no data (02000) and no furt
nis Subclauseiare’applied.

rmationfrom the ON-th generic option associated with WH is retrieved.

Let NAME be the name of the generic option.

ngth of a

rondition

invalid

her rules

The General Rules of Subclause 22.7, “Character string retrieval for external data”, afje applied

Geners
1) Let
2) Ifu
isr
3) Let
4) Let
5) 1Ifo
opt
6) Ifo
of t
7) Infc
a)
b)
c)
d)
332

with Optionname as TARGET, NAME as VALUE, BufferLength1 as TARGET OCTET LENGTH,

and StringLength1 as RETURNED OCTET LENGTH.
Let OPTIONVALUE be the value of the generic option.

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied
with OptionValue as TARGET, OPTIONVALUE as VALUE, BufferLength2 as TARGET OCTET

LENGTH, and StringLength2 as RETURNED OCTET LENGTH.
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Conformance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetWrapperOpt.
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Function

Get the value of a generic option associated with the foreign-data wrapper identified by the specified
wrapper handle, given the option name.

Definition
Get W apppr Opt ByNane (
W apper Handl e I'N | NTECGER,
Opt i pnNane I N CHARACTER( L1),
Buf f prLengt hl I'N SMALLI NT,
Opt i pnVal ue ouT CHARACTER( L2) ,
Buf f pr Lengt h2 I N SMALLI NT,
StriphglLengt h2 ot SMVALLI NT )
RETURNS SMALLI NT

where ealch of L1 and L2 has a maximum value equal to the implementatien-defined (IL006) lgngth of a

variable-]ength character string.
General Rules
1) Let|WH be the value of WrapperHandle.
2)  If WH does not identify an allocated foreign-data wrapper description, then an exception fondition
is raised: FDW-specific condition — invalid handle (HV0O0B).
3)  Let[NL be the value of BufferLength1.
4) Casp:
a) | If NLis not positive, then an-exception condition is raised: FDW-specific condition — invalid
string length or bufferdength (HV090).
b) | Otherwise, let L be:NL, let N be the number of whole characters in the first L octets pf
OptionName, and let NO be the number of octets occupied by those N characters.
Case:
i) IfVO + L, then an exception condition is raised: FDW-specific condition — invallid option
name (HV00D).
i) Otherwise, let ON be the first L octets of OptionName and let TON be the Vallile of
TRIM( BOTH' ' FROM'ON )
5) 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 for external data”, are
applied with OptionValue as TARGET, OPTIONVALUE as VALUE, BufferLength?2 as
TARGET OCTET LENGTH, and StringlLength2 as RETURNED OCTET LENGTH.
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b)  Otherwise, an exception condition is raised: FDW-specific condition — option name not found
(HV00j).

Conformance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetWrapperOptByName.
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Function

Set a field in the foreign-data wrapper descriptor area identified by the specified descriptor handle.

Definition
Set Descr| ptor (
Descfi pt or Handl e I N | NTECER,
Recof dNunber IN SMALLI NT,
Fi el dldentifier I N SMALLI NT,
Val up I N ANY,
Buf f prLengt h I'N | NTEGER )
RETURNS BMALLI NT
Generdl Rules
1) Let|D be the allocated foreign-data wrapper descriptor area identified by DescriptorHand

NbDb
2) Let
in v
3) Let
4) IfF
fiel

ideH
5) Let
6) Let
wrg

b the value of the COUNT field of D.

HL1 be the host language in which the SQL-server is‘written and let HLZ be the host |
Fhich the foreign-data wrapper is written.

I be the value of Fieldldentifier.

is not one of the code values in Table 31Codes used for foreign-data wrapper desc}
Is”, then an exception condition is raised*FDW-specific condition — invalid descripton
tifier (HV091).

RN be the value of RecordNumber.

TYPE be the value of the Type column in the row of Table 31, “Codes used for foreign
pper descriptor fields”, that contains FI.

YPE is 'ITEM' and RMNis less than 1 (one), then an exception condition is raised: dynar
r — invalid descriptor index (07009).

IDA be the itém.descriptor area of D specified by RN.

7) IT
err(
8) Let
9) Ifa
wh

1 exceptiomicondition is raised in any of the following General Rules, then all fields of

le and let

anguage

[iptor
field

data

nic SQL

/DA for

ch spegific values were provided in the invocation of Set DescFi el d() are setto implementation-
dependent (UV049) values and the value of COUNT for D is unchanged.

10) Informationissetinb-

Cas

a)

336

NOTE 79 — Let MBS be the value of the May Be Set column in the row of Table 34, “Ability to set foreign-data
wrapper descriptor fields”, that contains FI in the column that contains the descriptor type DT. If MBS is 'No', then

the effect on the field is implementation-dependent.
e:

If FI indicates COUNT, then

Case:

i) If the memory requirements to manage the foreign-data wrapper descriptor ar
be satisfied, then an exception condition is raised: FDW-specific condition —
allocation error (HV001).

ea cannot
memory
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Otherwise, the count of the number of foreign-data wrapper item descriptor areas is
set to the value of Value.

If Fl indicates OCTET_LENGTH, then the value of the OCTET_LENGTH field of IDA is set to the
value of Value.

If Fl indicates DATA_POINTER, then the value of the DATA_POINTER field of IDA is set to the
address of Value. If Value is a null pointer, then the address is set to 0 (zero).

If FI indicates DATA, then the value of the DATA field of IDA is set to the value of Value.

If Flindicates INDICATOR, then the value of the INDICATOR field of IDA is set to th

value of

Value.

If FI indicates RETURNED_CARDINALITY, then the value of the RETURNED_EARDI]
field of IDA is set to the value of Value.

If FI indicates CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, or CHARAC
TER_SET_NAME, then:

i)
ii)

iii)

Let BL be the value of BufferLength.

Case:

1)

2)

If BL is not positive, then an exception condition is raised: FDW-specific
— invalid string length or buffer length (HV090).

Otherwise, let L be BL, let FV be thefirst L octets of Value, and let TFV be
of

TRIM( BOTH' ' FROM'FV ()

Let ML be the maximum length in characters allowed for an <identifier> as 3
in the Syntax Rules of Subglause 5.4, “Names and identifiers”, in ISO/IEC 907
let TFVL be the length in characters of TFV.

Case:

1)

2)
Case:

1)

If TFVL is\greater than ML, then FV is set to the first ML characters of T
completion condition is raised: warning — string data, right truncation

Otherwise, FV is set to TFV.

If Flindicates CHARACTER_SET_CATALOG and FV does not conform to tk
and Syntax Rules of an <identifier>, then an exception condition is raisg
catalog name (3D000).

NALITY

condition

the value

pecified
5-2,and

'V and a
(01004).

e Format
d: invalid

vi)

2)

3)

If Flindicates CHARACTER_SET_SCHEMA and FV does not conform to the Format
and Syntax Rules of an <identifier>, then an exception condition is raised: invalid

schema name (3F000).

If Fl indicates CHARACTER_SET_NAME and FV does not conform to the Format
and Syntax Rules of an <identifier>, then an exception condition is raised: invalid

character set name (2C000).

The value of the field of IDA identified by FI is set to the value of FV.

Otherwise, the value of the field of IDA identified by FI is set to the value of Value.

11) If Fl indicates LEVEL, then:
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12)
13)

14)

15)
16)

338

a)

b)

If T

Cas

b)

If Rl is 1 (one) and Value is not 0 (zero), then an exception condition is raised: dynamic SQL

error — invalid LEVEL value (0700E).

If Rl is greater than 1 (one), then let PIDA be IDA’s immediately preceding foreign-data

wrapper item descriptor area and let K be its LEVEL value.

i) If Value is K+1 and TYPE in PIDA does not indicate ROW, ARRAY, ARRAY LOCATOR,
MULTISET, or MULTISET LOCATOR, then an exception condition is raised: dynamic

SQL error — invalid LEVEL value (0700E).

ii) If Value is greater than K+1, then an exception condition is raised: dynamic SQL error

y Lid LIVZIL L L0700
rrvuiliu LLv Lo vuiuc lU/ UUL/J-

number of immediately subordinate descriptor areas of OIDA; between OIDA
and let D; be the value of DEGREE of OIDA;.

1) Foreach OIDA;whose LEVEL value is greater than V{if;D; is not equal to
an exception condition is raised: dynamic SQL error<~invalid LEVEL valuc

2) IfKisnot0 (zero), then let OIDA; be the OIDA;whose LEVEL value is K|

raised: dynamic SQL error — invalid LEVEL value (0700E).
The value of LEVEL in IDA is set to Value.
YPE is 'ITEM' and RN is greater than N, then the COUNT field of D is set to RN.
E:

If HL1 and HLZ are both pointer-supporting languages, and if FI indicates TYPE, LE
OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTER
CISION, PARAMETER_MODE, PARAMETER_ORDINAL_POSITION, PARAMETER _SPECI}
LOG, PARAMETER _SPECIFI€-SCHEMA, PARAMETER _SPECIFIC_NAME, CHARACTER _S
LOG, CHARACTER_SET-SEHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_(
USER_DEFINED_TYPRE-SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA,.ornSCOPE_NAME, then the DATA_POINTER field of IDA is set to O (

Otherwise, if Fl;indicates TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DAT
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, PARAMETER_MODE, PA
METER<ORDINAL_POSITION, PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPE
CIFIC/SCHEMA, PARAMETER_SPECIFIC_NAME, CHARACTER_SET_CATALOG, CHAR|
TER.SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,

USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,

iii)  Ifvalueislessthan K+1, thenlet OIDA;be the i-th foreign-data wrapper item descriptor
area to which PIDA is subordinate and whose TYPE field indicates ROW« Let NS; be the

.and IDA,

NS;, then
(0700E).

If there

exists no such OIDA; or D; is not greater than'NS;, then an exception condition is

NGTH,

VAL_PRE-
FIC_CATA-
ET_CATA-
[ATALOG,

zero).

E-
RA-

AC-

QFnDF‘_QFHFMA’ or QFﬂDF_NAMF‘, then the value of the DATA field of IDA is set to (0

(zero).

If Fl indicates DATA or if FI indicates DATA_POINTER, and Value is not a null pointer, and IDA is
not consistent as specified in Subclause 22.1, “Description of foreign-data wrapper item descriptor
areas”, then an exception condition is raised: FDW-specific condition — inconsistent descriptor
information (HV021).

Let

V be the value of Value.

If Fl indicates TYPE, then:

a)
b)

All the other fields of IDA are set to implementation-dependent (UV050) values.

Case:
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If Vindicates CHARACTER, CHARACTER VARYING or CHARACTER LARGE OBJECT then
the CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARAC-
TER_SET_NAME fields of IDA are set to the values for the default character set name
for the SQL-session and the LENGTH field of IDA is set to the maximum possible length
in characters of the indicated data type.

If Vindicates BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then the LENGTH
field of IDA is set to the maximum possible length in octets of the indicated data type.

If Vindicates a <datetime type>, then the PRECISION field of IDA is set to 0 (zero).

1£ TLRVAL

vi)

vii)

viii)

xi)

PRECICIAON o1
I INLUGIOIVIN TICIU U

s i)

/DA is set

1 ads i JNL Lo £ RNA
ITV TITUICALUS TIN T LINVAYL, LIICTT LT 1

to 2.

If Vindicates NUMERIC or DECIMAL, then the SCALE field of IDA is sétito O (kero) and
the PRECISION field of IDA is set to the implementation-defined (IDQ15) default value
for the precision of the NUMERIC or the implementation-defined (ID016) default value
for the precision of the DECIMAL data types, respectively.

If Vindicates SMALLINT, INTEGER, or BIGINT, then the SCALE field of IDA igset to 0
(zero) and the PRECISION field of IDA is set to the implementation-defined ([V128)
value for the precision of the SMALLINT, INTEGER,.6r BIGINT data types, resjpectively.

If Vindicates FLOAT, then the PRECISION field 6f IDA is set to the implementation-
defined (IV128) default value for the precision-of the FLOAT data type.

If Vindicates DECFLOAT, then the PRECISION field of IDA is set to the implementation-
defined (IV128) default value for the precision of the DECFLOAT data type.

If Vindicates REAL or DOUBLE PRECISION, then the PRECISION field of IDA]|is set to
the implementation-defined (IV128) value for the precision of the REAL or POUBLE
PRECISION data types, respectively.

If Vindicates an implementation-defined (IV128) data type, then an implemlentation-
defined (IV128) set of.fields of IDA are set to implementation-defined (IV128) default
values.

Otherwise, an exception condition is raised: FDW-specific condition — invalid|data type
(HV004).

17) If F] indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates a <datetirne type>,

then:

a) | All thefields of IDA other than DATETIME_INTERVAL_CODE and TYPE are set to implemen-

b) | .Case:

tation=dependent (UV050) values.

i)

ii)

If Vindicates DATE, TIME, or TIME WITH TIME ZONE, then the PRECISION field of IDA
is set to 0 (zero).

If Vindicates TIMESTAMP or TIMESTAMP WITH TIME ZONE, then the PRECISION field
of IDA is set to 6.

18) If Fl indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates INTERVAL, then
the DATETIME_INTERVAL_PRECISION field of IDA is set to 2 and

Case:

a) IfVindicates DAY TO SECOND, HOUR TO SECOND, MINUTE TO SECOND, or SECOND, then the
PRECISION field of IDA is set to 6.
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b)  Otherwise, the PRECISION field of IDA is set to O (zero).

Conformance Rules

1)  Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains SetDescriptor.
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Function

Get information from a foreign-data wrapper diagnostics area.

Definition
Get Di agnpstics (
Hand| eType IN SMALLI NT
Hand| e I'N | NTECER,
Recol dNunber I N SMALLI NT,
Diagldentifier IN SMALLI NT,
Di ag| nfo ouT ANY,
Buf f prLengt h I N SMALLI NT,
StripgLength  OUT SMALLI NT )
RETURNS BSMALLI NT
Generdl Rules
1) Let|HT be the value of HandleType.
2) If H[T is not one of the code values in Table 32, “Codes used for foreign-data wrapper hand
then an exception condition is raised: FDW-specific candition — invalid handle (HV0OO0B).
3) Casp:
a) | IfHT indicates EXECUTION HANDLE and Handle does not identify an allocated exe

b)

description, then an exception condition is raised: FDW-specific condition — invalid
(HVOOB).

If HT indicates FSCONNECTION'HANDLE and Handle does not identify an allocated F
tion, then an exception condition is raised: FDW-specific condition — invalid handle

If HT indicates REPLY HANDLE and Handle does not identify an allocated reply des
then an exception ¢ondition is raised: FDW-specific condition — invalid handle (HV(

If HT indicates REQUEST HANDLE and Handle does not identify an allocated reque
descriptionythien an exception condition is raised: FDW-specific condition — invalid
(HVOOBY).

If HTindicates SERVER HANDLE and Handle does not identify an allocated foreign-
déscription, then an exception condition is raised: FDW-specific condition — invalid
(HV00B).

le types”,

rution
handle

b-connec-
(HV0O0B).
Cription,
0B).
bt

handle

server
handle

g)

h)

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 (HV00B).

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

(HVOOB).

If HT indicates VALUEEXPRESSION HANDLE and Handle does not identify an allocated value

expression description, then an exception condition is raised: FDW-specific condition
handle (HV0O0B).
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4)
5)

6)

7)
8)

9)

10)

11)

342

i) If HT indicates WRAPPER HANDLE and Handle does not identify an allocated foreign-data
wrapper description, then an exception condition is raised: FDW-specific condition — invalid
handle (HV0O0OB).

j)  If HT indicates WRAPPERENV HANDLE and Handle does not identify an allocated FDW-
environment, then an exception condition is raised: FDW-specific condition — invalid handle
(HVOOB).

Let DI be the value of Diagldentifier.

If DI is not one of the code values in Table 30, “Codes used for foreign-data wrapper diagnostic

flel io", thcu arr CALC[Jt;Ull L,uud;tiuu is xaiocd. D DIJCLI:’[I.L Luudl.tl.uu 1 Vul’l.d tttt l.butc !’ alue

(HW024).

Let|TYPE be the value of the Type column in the row that contains DI in Table 30, “Codes|used for

for¢ign-data wrapper diagnostic fields”

Let|RN be the value of RecordNumber.

Let|R be the most recently executed foreign-data wrapper interface rotitine, other than Get Di a-

gnopst i cs(), for which Handle was passed as the value of an input liahdle and let N be th¢ number

of sfatus records generated by the execution of R.

NOTE 80 — The Get Di agnost i cs() routine can cause exception or completion conditions to be raised, put it does
not cause diagnostic information to be generated.

If TWPE is 'STATUS', then:

a) | IfRNislessthan 1 (one), then an exception cendition is raised: invalid condition number
(35000).

b) | If RNis greater than N, then a completioh condition is raised: no data (02000), and t{o further
rules of this Subclause are applied.

If TYPEis 'HEADER', then header information from the diagnostics area associated with thg resource

identified by Handle is retrieved.

a) | If DIindicates NUMBER;then the value retrieved is N.

b) | If DIindicates RETURNCODE, then the value retrieved is the code indicating the basgic result
of the execution of R. Subclause 4.19.5, “Return codes”, specifies the code values anf their
meanings.

NOTE 81%<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.

c) | If DLindicates MORE, then the value retrieved is
Case:

i) If more conditions were raised during execution of R than have been stored in the
diagnostics area, then 1 (one).

ii) If all the conditions that were raised during execution of R have been stored in the
diagnostics area, then 0 (zero).

d) If DIindicates an implementation-defined (IV014) diagnostics header field, then the value

retrieved is the value of the implementation-defined (IV014) diagnostics header field.

If TYPE is 'STATUS', then information from the RN-th status record in the foreign-data wrapper
diagnostics area associated with the resource identified by Handle is retrieved.

© ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
23.90 GetDiagnostics()

a) If DIindicates SQLSTATE, then the value retrieved is the SQLSTATE value corresponding to
the status condition.

b) If DIindicates NATIVE_CODE, then the value retrieved is the implementation-defined (IV023)
native error code corresponding to the status condition.

c) IfDIlindicates MESSAGE_TEXT, then the value retrieved is an implementation-defined (IV024)
character string.

NOTE 82 — An SQL-implementation can provide <space>s or a zero-length string or a character string that
describes the status condition.

d) fofimdicates MESSAGE_LENGTH; themthre value retrieved isthe fengtirimciraractars of the
character string value of MESSAGE_TEXT corresponding to the status condition:

e) | If DIindicates MESSAGE_OCTET_LENGTH, then the value retrieved is the length in ¢ctets of
the character string value of MESSAGE_TEXT corresponding to the status condition|

f) If DI indicates CLASS_ORIGIN, then the value retrieved is the identification of the ngming
authority that defined the class code of the SQLSTATE value corresponding to the sfatus
condition. That value shall be 'ISO 9075’ if the class code is fully 'defined in Subclauge 26.1,
“SQLSTATE”, and shall be an implementation-defined (IV025)\character string other{than 'ISO
9075' for any implementation-defined (IV025) class code.

g) | If DIindicates SUBCLASS_ORIGIN, then the value retrieved is the identification of the naming
authority that defined the subclass code of the SQLSTATE value corresponding to the status
condition. That value shall be 'ISO 9075' if the class code is fully defined in Subclauge 26.1,
“SQLSTATE”, and shall be an implementation-defined (IV026) character string otherjthan 'ISO
9075’ for any implementation-defined (IV026) subclass code.

h) | If DI indicates an implementation-defined’ (IV014) diagnostics status field, then thg value
retrieved is the value of the implementation-defined (IV014) diagnostics status field.

12) Let[V be the value retrieved.

13) If DJ indicates a diagnostics field whose row in Table 3, “Fields used in foreign-data wrapjper dia-
gnastics areas”, contains a Data-Type that is neither CHARACTER nor CHARACTER VARY|[NG, then
DiagInfo is set to V and no further rules of this Subclause are applied.

14) Let|BL be the value of BufferLength.

15) IfBLisnotgreater than'zero, then an exception condition is raised: FDW-specific condition |— invalid
stripg length or buffer length (HV090).

16) Let|L be thedength in octets of V.
17) If StringLength is not a null pointer, then StringLength is set to L.
18) Cask:

a) IfLisnot greater than BL, then the first L octets of DiagInfo are set to I/ and the values of the
remaining octets of DiagInfo are implementation-dependent (UV051).

b)  Otherwise, Diaglnfo is set to the first BL octets of V.

Conformance Rules
1)  Without Feature M031, “Foreign-data wrapper general routines”, a conforming foreign-data

wrapper shall not contain an invocation of a <foreign-data wrapper interface routine> that contains
a <foreign-data wrapper interface routine name> that contains AllocQueryContext.
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2)  Without Feature M031, “Foreign-data wrapper general routines”, a conforming SQL-server shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-
data wrapper interface routine name> that contains GetDiagnostics.
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24 Information Schema

This Clause modifies Clause 6, “Information Schema”, in ISO/IEC 9075-11.

24.1

Information Schema digital artifact

This Sub

‘Insert aff

er the 1st paragraph: ‘ These schema definition and manipulation statements are-also

from the
9/ ed-5
manipula
tion. sd

24.2

This Subd

Functig

Identify t

Definit

[SO website as a “digital artifact”. See ht t ps: // st andar ds. i so. org/i so+4 ec/
en/ to download digital artifacts for this document. To download the schema definif
tion statements, select the file named | SO | EC 9075- 9( E) _MED- schemma- def i

Il .
ATTRIBUTES view

lause modifies Subclause 6.12, “ATTRIBUTES view”, in ISO/IEC)9075-11.

D11

he attributes of user-defined types defined in this catalog that are accessible to a give

ion

‘Insert in

Lo the Definition| after

the code:

D1

VAXI MUM_CARDI NALI TY, A. DTD TDENTI FI ER, | S_DERI VED REFERENCE_ATTRI BUTE,
DECLARED DATA TYPE, DECLARED NUMERI C_PRECI SI ON,
DECLARED NUMERI C_SCALE

D1. DATALI NK_LI NK”CONTROL, D1. DATALI NK_I NTEGRI TY, D1. DATALI NK_READ_PERM SSI G
DATALI NK_WRI TE,PERM SSI ON, D1. DATALI NK_RECOVERY, D1. DATALI NK_UNLI NK

Conforimance Rules

1) ‘Ins

ert after the last CR: ‘ Without Feature M001, “Datalinks”, conforming SQL language s

refq
a)
b)
c)
d)
e)
f)

©ISO/IEC 2

fause modtffes Subctause 6.1, ‘Information Schema digitat artifact , 1m1SO/TEC 9075-11,

available
9075/ -
ion and
Ni -

N user.

hall not

rence the following columns in the view INFORMATION_SCHEMA.ATTRIBUTES:

DATALINK_INTEGRITY.
DATALINK_LINK_CONTROL.
DATALINK_READ_PERMISSION.
DATALINK_RECOVERY.
DATALINK_UNLINK.
DATALINK_WRITE_PERMISSION.
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24.3 COLUMN_OPTIONS view

Function

Identify the generic options specified for columns that are defined in this catalog.

Definition

CREATE \f EW COLUNN_OPTT ONS AS
SELE[CT TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME,
COLUMN_NAME, OPTI ON_NAVE, OPTI ON_VALUE
FROM DEFI NI TI ON_SCHEMA. COLUMN_OPTI ONS CO
WHERE ( CO TABLE_CATALOG CO TABLE SCHEMA, CO TABLE_NAME, CO. COLUVN NANE))
N ( SELECT CP. TABLE_CATALOG, CP. TABLE_SCHEMA, CP. TABLE_ NAME,
CP. COLUMN_NAVE
FROM DEFI NI TI ON_SCHEMA. COLUWN_PRI VI LEGES AS CP
WHERE ( CP. GRANTEE I N
( 'PUBLIC , CURRENT USER )
R
CP. GRANTEE | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )

AND
CO TABLE_CATALOG
= ( SELECT CATALOG NAME
FROM | NFORMATI ON_SCHEMA CATALOGANAME )

GRANT SE|LECT ON TABLE COLUMN_OPTI ONS
TO PUBLI C W TH GRANT OPTI ON,

Conforimance Rules

1)  Without Feature M004, “Foreign data support”, conforming SQL language shall not refergnce the
vieyv INFORMATION_SCHEMA.COLUMN_OPTIONS.
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24.4 COLUMNS view

This Subclause modifies Subclause 6.22, “COLUMNS view”, in ISO/IEC 9075-11.

Function

Identify the columns of tables defined in this catalog that are accessible to a given user.

Definition

‘Insert into the Definition‘ after

COALESCE (D1. DECLARED DATA TYPE, D2. DECLARED DATA TYPE)

AS DECLARED DATA TYPE,

COALESCE (DL. DECLARED NUMERI C_PRECI SI ON, D2. DECLARED NUMERI C_PREGI'SI-ON)
AS DECLARED NUVERI C_PRECI SI ON,

COALESCE (DL. DECLARED NUMERI C_SCALE, D2. DECLARED NUMERI C_SCALE)

AS DECLARED NUMVERI C_SCALE

the code:

, PATALI NK_LI NK_CONTRCL, DATALI NK_ | NTEGRI TY, DATALI NK.READ PERM SSI ON,
DATALI NK_VWRI TE_PERM SSI ON, DATALI NK_RECOVERY, DATALI*NK® UNLI NK

Conforimance Rules

1) ‘Insert after the last CR:‘ Without Feature M0015“Datalinks”, conforming SQL language shall not
refdgrence the following columns in the view INFORMATION_SCHEMA.COLUMNS:

a) | DATALINK_INTEGRITY.
b) | DATALINK_LINK_CONTROL.

c) | DATALINK READ_PERMISSION.
d) | DATALINK RECOVERY.

e) | DATALINK_UNLINK:

f) DATALINK_WRITE_PERMISSION.
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24.5 FOREIGN_DATA_WRAPPER_OPTIONS view

Function

Identify the options specified for foreign-data wrappers that are defined in this catalog.

Definition

CREATE [ EW FOREI GN_DATA _WWRAPPER OPTI ONS AS
SELECT FOREI GN_DATA WRAPPER CATALOG, FOREl GN_DATA WRAPPER NAME,
OPTI ON_NAME, OPTI ON_VALUE
FROM DEFI NI TI ON_SCHEMA. FOREI GN_DATA_ WRAPPER OPTI ONS
WHERE ( FOREI GN_DATA WRAPPER CATALOG, FOREI GN_DATA WRAPPER NAME )
N ( SELECT FOREI GN_DATA WRAPPER CATALOG, FOREI GN_DATA WRAPPER NANE
FROM | NFORVATI ON_SCHEMA. FOREI GN_DATA_ WRAPPERS ) ;

GRANT SE| ECT ON TABLE FOREI GN_DATA WRAPPER_OPTI ONS
TO PUBLI C W TH GRANT OPTI ON,

Conforimance Rules

1)  Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA . FOREIGN_DATA_WRAPPERCOPTIONS.

2)  Without Feature M004, “Foreign data support”, conforming SQL language shall not refer¢nce the
vieyv INFORMATION_SCHEMA . FOREIGN_DATA“WRAPPER_OPTIONS.

—
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24.6 FOREIGN_DATA_WRAPPERS view

Function

Identify the foreign-data wrappers that are defined in this catalog.

Definition

CREATE \| EW FOREI GN_DATA_VRAPPERS AS
SELE[CT FOREI GN_DATA WRAPPER CATALOG, FOREI GN DATA WRAPPER NAME,
AUTHORI ZATI ON_| DENTI FI ER, LI BRARY_NAME, FOREl GN_DATA WRAPPER LANGUAGE
FROM DEFI NI TI ON_SCHENA. FOREl GN_DATA_WRAPPERS W
WHERE (W FOREI GN_DATA WRAPPER CATALOG, '', W FOREI GN_DATA WRAPPER NANE))
N ( SELECT UP. OBJECT CATALOG, UP. OBJECT_SCHEMA, UP. OBJECT_NAME
FROM DEFI NI TI ON_SCHEMA. USAGE_PRI VI LEGES AS UP
WHERE ( UP. GRANTEE | N
( 'PUBLIC, CURRENT_USER )
R
UP. GRANTEE | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )

AND
W FOREI GN_DATA WRAPPER_CATALCG

= ( SELECT CATALOG NAME

FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

GRANT SE| ECT ON TABLE FOREI GN_DATA WRAPPERS
TO PUBLI C W TH GRANT OPTI ON,

Conforimance Rules

1)  Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.FOREIGN-DATA_WRAPPERS.

2)  Without Feature M004, “Foreigin data support”, conforming SQL language shall not refer¢nce the
vieyv INFORMATION_SCHEMA.FOREIGN_DATA_WRAPPERS.

—
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24.7 FOREIGN_SERVER_OPTIONS view

Function

Identify the options specified for foreign servers that are defined in this catalog.

Definition

CREATE \| EW FOREI GN_SERVER _OPTI ONS AS
SELECT FOREI GN_SERVER CATALOG, FOREI GN_SERVER NAME,
OPTI ON_NAME, OPTI ON_VALUE
FROM DEFI NI TI ON_SCHEMA. FOREI GN_SERVER_OPTI ONS
WHERE ( FOREI GN_SERVER CATALOG, FOREl GN_SERVER NAME )
N ( SELECT FOREI GN_SERVER CATALOG, FOREl GN_SERVER NANE
FROM | NFORMATI ON_SCHENMA. FOREI GN_SERVERS ) ;

GRANT SE| ECT ON TABLE FOREI GN_SERVER_OPTI ONS
TO PUBLI C W TH GRANT OPTI ON,

Conforimance Rules

1)  Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.FOREIGN_SERVER_OPTIONS.

2)  Without Feature M004, “Foreign data support”, conforming SQL language shall not refer¢nce the
vieyv INFORMATION_SCHEMA.FOREIGN_SERVEROPTIONS.

—
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24.8 FOREIGN_SERVERS view

Function

Identify the foreign servers defined in this catalog.

Definition

CREATE \| EW FOREI GN_SERVERS AS
SELECT FOREI GN_SERVER CATALOG, FOREI GN_SERVER NAME,
FOREI GN_DATA WRAPPER CATALOG, FOREI GN_DATA WRAPPER NAME,
FOREI GN_SERVER TYPE, FOREI GN_SERVER VERSI ON,
AUTHORI ZATI ON_I DENTI FI ER
FROM DEFI NI TI ON_SCHENMA. FOREI GN_SERVERS FS
WHERE ( FS. FOREI GN_SERVER CATALOG, '', FS.FOREI GN_SERVER NAME )
IN ( SELECT UP. OBJECT CATALOG, UP. OBJECT SCHEMA, UP. OBJECT NAVNE
FROM DEFI NI TI ON_SCHEMA. USAGE_PRI VI LEGES AS UP
WHERE ( UP. GRANTEE | N
( ' PUBLIC, CURRENT_USER )
R
UP. GRANTEE | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
AND
FS. FOREl GN_SERVER CATALOG
- ( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHEMA CATALOG NANE )\

GRANT SE| ECT ON TABLE FOREI GN_SERVERS
TO PUBLI C W TH GRANT OPTI ON,

Conforimance Rules

1) Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.FOREIGN_SERVERS.

2)  Without Feature M004, {Foreign data support”, conforming SQL language shall not refer¢nce the
vieyv INFORMATION SCHEMA.FOREIGN_SERVERS.

—
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24.9 FOREIGN_TABLE_OPTIONS view

Function

Identify the options specified for foreign tables that are defined in this catalog.

Definition

CREATE \f EW FOREI GN_TABLE_OPTI ONS AS
SELE[CT FOREI GN TABLE CATALOG, FOREl GN_TABLE_SCHEMA, FOREI GN TABLE_NAME,
OPTI ON_NAME, OPTI ON_VALUE
FROM DEFI NI TI ON_SCHEMA. FOREI GN_TABLE_CPTI ONS
WHERE ( FOREI GN_TABLE_CATALOG, FOREl GN_TABLE_SCHEMA, FOREI GN TABLE NAMED) “1N
( SELECT TABLE CATALOG TABLE SCHEMA, TABLE_NANME
FROM DEFI NI T ON_SCHEMA. TABLE_PRI VI LEGES
WHERE GRANTEE | N
( 'PUBLIC, CURRENT_USER )
UNI ON
SELECT TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAMVE
FROM DEFI NI TI ON_SCHEMA. COLUVN_PRI VI LEGES
WHERE GRANTEE | N
( 'PUBLIC, CURRENT USER ) )
AND
FOREI GN_TABLE_CATALOG
= ( SELECT CATALOG NAME
FROM | NFORMATI ON_SCHEMA CATALOG NAME )

GRANT SEL ECT ON TABLE FOREI GN_TABLE_OPTI ONS
TO PUBLI C W TH GRANT OPTI ON,

Conforimance Rules

1)  Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.FOREIGN_TABLE_OPTIONS.

2)  Without Feature M004, “Foreign data support”, conforming SQL language shall not refer¢nce the
viefv INFORMATION_SCHEMA.FOREIGN_TABLE_OPTIONS.

—
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24.10 FOREIGN_TABLES view

Function

Identify the foreign tables that are defined in this catalog.

Definition

CREATE \f EW FOREI GN_TABLES AS
SELE[CT FOREI GN TABLE CATALOG, FOREI GN_TABLE_SCHEMA, FOREI GN TABLE_NAME,
FOREI GN_SERVER CATALOG, FOREI GN_SERVER NAVE
FROM DEFI NI TI ON_SCHEMA. FOREl GN_TABLES
WHERE ( FOREI GN_TABLE CATALOG, FOREl GN_TABLE_SCHEMA, FOREI GN TABLE NAMED) “1N
( SELECT TABLE CATALOG TABLE SCHEMA, TABLE_NANME
FROM DEFI NI T ON_SCHEMA. TABLE_PRI VI LEGES
WHERE GRANTEE | N
( 'PUBLIC, CURRENT_USER )
UNI ON
SELECT TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAMVE
FROM DEFI NI T ON_SCHEMA. COLUVN_PRI VI LEGES
WHERE GRANTEE | N
( 'PUBLIC, CURRENT USER ) )
AND
FOREI GN_TABLE_CATALOG
= ( SELECT CATALOG NAME
FROM | NFORMATI ON_SCHEMA CATALOG NAME )

GRANT SEL ECT ON TABLE FOREI GN_TABLES
TO PUBLI C W TH GRANT OPTI ON,

Conforimance Rules

1)  Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view

INFORMATION_SCHEMA.FOREIGN_TABLES.

2)  Without Feature M004, “Foreign data support”, conforming SQL language shall not refersg
view INFORMATION_SCHEMA.FOREIGN_TABLES.

—
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24.11 ROUTINE_MAPPING_OPTIONS view

Function

Identify the options specified for routine mappings that are defined in this catalog.

Definition

CREATE V|

SELE]
FROV
VHER

GRANT SH

TO P

EW ROUTI NE_MAPPI NG_COPTI ONS AS

DEFI NI TI ON_SCHEVMA. ROUTI NE_MAPPI NG_CPTI ONS AS RMO
F RMO. ROUTI NE_VAPPI NG_NAME | N
( SELECT RM ROUTI NE_MAPPI NG_NAME
FROM | NFORVATI ON_SCHENMA. ROUTI NE_VAPPI NGS AS RM ) ;

| ECT ON TABLE ROUTI NE_MAPPI NG_OPTI ONS
UBLI C W TH GRANT COPTI ON,

Conforimance Rules

1)

2)

354

Wit
INH
Wit
viey

—

ORMATION_SCHEMA.ROUTINE_MAPPING_OPTIONS.

v INFORMATION_SCHEMA.ROUTINE_MAPPING-OPTIONS.

CT RMO. ROUTI NE_VAPPI NG_NAME, RMO. OPTI ON_NAME, RMO. OPTI ON_VALUE

hout Feature F391, “Long identifiers”, conforming SQL lahguage shall not reference the view

hout Feature M004, “Foreign data support”, conferming SQL language shall not refer¢nce the

© ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
24.12 ROUTINE_MAPPINGS view

24.12 ROUTINE_MAPPINGS view

Function

Identify the routine mappings that are defined in this catalog.

Definition

CREATE [ EW ROUTI NE_NMAPPI NGS AS
SELECT RM ROUTI NE_MAPPI NG_NAME, RM SPECI FI C_CATALOG,
RM SPECI FI C_SCHEMA, RM SPECI FI C_NAME,
RM FOREI GN_SERVER CATALOG, RM FOREI GN_SERVER NANE
FROM DEFI NI TI ON_SCHEMA. ROUTI NE_MAPPI NGS AS RM
WHERE ( RM FOREI GN_SERVER CATALOG, RM FOREl GN_SERVER NAME ) | N
( SELECT FS. FOREl GN_SERVER CATALOG, FS. FOREl GN_SERVER NANE
FROM | NFORVATI ON_SCHEMA. FOREI GN_SERVERS AS FS ) ;

GRANT SE ECT ON TABLE RCUTI NE_MAPPI NGS
TO PUBLI C W TH GRANT OPTI ON,

Conforimance Rules

1)  Without Feature F391, “Long identifiers”, conforming<SQL language shall not reference the view
INFORMATION_SCHEMA.ROUTINE_MAPPINGS.

2)  Without Feature M004, “Foreign data support”, coriforming SQL language shall not refer¢nce the
vieyv INFORMATION_SCHEMA.ROUTINE_MAPPINGS.

—
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