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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 grocedures used to develop this document and those intended for its further maintenance are de-
scribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the dif-
ferent types of document should be noted. This document was drafted in accordance with the editorial
rulesfof the ISO/IEC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members expertp/ref-
docs)

ISO apd IEC draw attention to the possibility that the implementation of this document may involye the
use of (a) patent(s). ISO and IEC take no position concerning the evidence, walidity or applicability ¢f any
claimed patent rights in respect thereof. As of the date of publication of.this document, ISO and IE(Q have
not re¢ceived notice of (a) patent(s) which may be required to implement this document. However, imple-
menters are cautioned that this may not represent the latest information, which may be obtained|from
the patent database available at www.iso.org/patents and https:{/patents.iec.ch. ISO and IEC shall hot be
held fesponsible for identifying any or all such patent rights,

Any trade name used in this document is information given for the convenience of users and dogs not
constjtute an endorsement.

For ah explanation of the voluntary nature of standards, the meaning of ISO specific terms and expres-
sions|related to conformity assessment, as welhas information about ISO's adherence to the World Trade
Organmization (WTQO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/isoffore-
wordlhtml. In the IEC, see www.iec.ch /understanding-standards.

This glocument was prepared by Jaint Technical Committee ISO/IEC JTC 1, Information technology} Sub-
comnpittee SC 32, Data managefient and interchange.

This fifth edition cancels and replaces the fourth edition (ISO/IEC 9075-9:2016), which has been t¢chni-
cally [revised. It also_inicorporates the Technical Corrigenda ISO/IEC 9075-9:2016/Cor.1:2019 and
ISO/IEC 9075-9:2016/€or.2:2022.

The main changes are as follows:

— improvethe presentation and accuracy of the summaries of implementation-defined and impl¢men-
tation*dependent aspects of this document;

— 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;

et

et

— 1
Alist

Any f]

O /IEC 9075-14, sixth edition;

50/IEC 9075-15, second edition;

50/IEC 9075-16, first edition.

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

bedback or questions on this document should be directed to the user’s\hational standards bgdy. A

compllete listing of these bodies can be found at www.iso.org/memberssitml and www.iec.ch/natjonal-
comi

ittees.
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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

doTuImeTt, Constitute provisions of this docurent:

Clause 3, “Terms and definitions”, defines the terms and definitions used in this document.
Clause 4, “Concepts”, presents concepts related to this document.

Clause 5, “Lexical elements”, defines the lexical elements of the language specified\int this docurnent.
Clause 6, “Scalar expressions”, defines the elements of the language that produce scalar valugs.

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

Clause 8, “Additional common rules”, specifies the rules for assighments that retrieve data frdm or
store data into SQL-data, and formation rules for set operatigns:

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

Clause 10, “Schema definition and manipulation”, defines facilities related to foreign tables aind
datalink type support for creating and managing.a schema.

Clause 11, “Access control”, defines facilitiesfor controlling access to SQL-data.
Clause 12, “SQL-client modules”, define§ SQL-client modules and externally-invoked procedufes.
Clause 13, “Additional data manipulation rules”, defines additional rules for data manipulatign.
Clause 14, “Session management”, defines the SQL-session management statements.
Clause 15, “Dynamic SQL!; defines the dynamic SQL statements.

Clause 16, “Embedded, SQL’, defines the embedded SQL statements.

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

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

Claus&19, “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 th
“Lex
spac

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 conforma
requirements of the SQL language.

nce

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 eff

cton

SQL-data and/or schemas, or other aspect is partly or wholly implementation-defined.

Annex C, “Implementation-dependent elements”, is an informative Annex. It lists thosefeatursg
which the body of this document states that the syntax, the meaning, the returned results, the ¢
on SQL-data and/or schemas, or other aspect is partly or wholly implementation<dépendent,

Annex D, “SQL optional feature taxonomy”, is an informative Annex. It identifiesthé optional fea
of the SQL language specified in this document by an identifier and a short descriptive name.
taxonomy is used to specify conformance.

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

Annex F, “Incompatibilities with ISO/IEC 9075:2016”, is an ififormative Annex. It lists incomp
ilities with the previous edition of this document.

Annex G, “Defect Reports not addressed in this edition.af this document”, is an informative A}
It describes the Defect Reports that were known at the time of publication of this document.
of these problems is a problem carried forward from the previous edition of this document. Ng
problems have been created in the drafting of this edition of this document.

Annex H, “Example header files”, is an informative Annex. It provides examples of typical defin
files for application programs using theSQL Call-Level Interface.

Annex I, “SQL/MED model”, is an informative Annex. It uses annotated diagrams to illustrate
more important concepts of the(model of SQL/MED, including the relationships between the
server, foreign-data wrappets,’and foreign servers.

b text of this document, Clauses and Annexes begin new odd-numbered pages, and in Clause 5

b is not significant.

s for
pffect

fures
This

atib-

nex.
Fach
new

ition

the
SQL-

cal elements”, through Clause 27, “Conformance”, Subclauses begin new pages. Any resulting blank
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Information technology — Database language SQL —

Part 9:
Mapagement of External Data (SQL/MED)
1 |Scope

This|document defines extensions to Database Language SQL to support managemeft of external data
throlfigh 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 (inr‘hlding any ampndmpnrq) app]ipc

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

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

ISP/IEC 9075-3, Information technology — Database languages — SQL — Part 3:-Call-Level Interfface
(SRL/CLI)

ISP/IEC 9075-11, Information technology — Database languages — SQL.— Part 11: Informationjand
Ddfinition Schemas (SQL/Schemata)

WBC 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
Aviailable at: ht t ps: // www. w3. or g/ TR/ xni

[%2)

WBC XML 1.1 Extensible Markup Language (XML) Version-1.1, W3C Recommendation. Edited by: Bray,
Tim et al. 16 August 2006, revised 29 September 2006
Avjailable 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 4dnd IEC maintain terminological databases for use in standardization at the following address¢s:
— | ISO Online browsing platform: available at ht t ps: / / www. i 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{fformed XML document that meets certain further constraints, as-defined in XML 1.0

3.3
Valid XML 1.1 document
well{formed XML document that meets certain further constraints, as defined in XML 1.1

3.4
XML|document
XMLI1.0 document (3.5) or XML 1.1 document (3.6)

3.5
XML|1.0 document
well{formed XML document, as defined:in’ XML 1.0

3.6
XML|1.1 document
well{fformed XML document,as-defined in XML 1.1

3.7
DTD
XML1.0 document type’declaration (3.8) or XML 1.1 document type declaration (3.9)
3.8
XML|1.0 doctiment type declaration
documentitype 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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3.11
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
exterppatfites

3.13
external data
datathat is not managed by an SQL-server involved in an SQL-session, but that is nevertheless accedsible
to thpt SQL-session

3.14
forelgn-data wrapper
named collection of routines, invocable by the SQL-server, supporting the programming interface spegified
for sfich routines in this document

3.15
forelgn server
named server, external to the SQL-environment, but known to the)SQL-server, that manages externfal
data

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

3.17
foreign table
named table whose rows are supplied wheh needed by some foreign server

Note|1 to entry: The mechanism by which these rows are supplied is provided by a foreign-data wrapper.
The ¢lata constituting a foreign table is not part of the SQL-environment.

3.18

integrity control option
link ¢ontrol option specifying the level of integrity of the link between a datalink and the file that it gefer-
ence

3.19

link control
property of alcolumn of data type DATALINK, specifying the extent to which the links between datdlinks
in that coluwmn 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
userimapping
implementation-defined mapping of an authorization identifier to an equivalent conceptmaintain¢d by
a forgign server

3.25
write permission option
link ¢ontrol option specifying how permission to write files referenced by certdifidatalinks is deternjined
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4 Concepts

This Clause modifies Clause 4, “Concepts”, in ISO/IEC 9075-2.

4_ 1 Noftations and convenftions
. NOEHH ORISR CORVeRHORS

This Subclause modifies Subclause 4.1, “Notations and conventions”, in ISO/IEC 9075-2.

4.1.1 Notations
This Subclause 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 gyntax defined in this document is available from the ISO website as a“digital artifact”. See
https://standards.iso.org/iso-iec/ 9075/ -9/ ed-5/ en/ to-download digital artifacts for
this locument. To download the syntax defined in a plain-text formatfselect the file named
| SO[I EC 9075- 9( E) _MED. bnf . t xt . To download the syntax.defined in an XML format, select the
file named | SO | EC 9075- 9( E) _MED. bnf . xm .

4.2| Data types
This Subclause modifies Subclause 4.2, “Data types”, in JSO/IEC 9075-2.

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

‘Inse [t after the 1st paragraph: ‘ SQL defines a predefined data type named by the following <key word>:
DATALINK.

‘Inse It after the 3rd paragraph:‘ Eor reference purposes, the data type DATALINK is referred to as a (or
the) Hatalink type.

4.2.2 Data type terminology
This Subclause modifies)Subclause 4.2.4, “Data type terminology”, in ISO/IEC 9075-2.

‘Inse It into the 11th paragraph, after the last list item: ‘

— | Atype-Tis 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.

6 © ISO/IEC 2023 - All rights reserved


https://standards.iso.org/iso-iec/9075/-9/ed-5/en/
https://standards.iso.org/iso-iec/9075/-9/ed-5/en/ISO_IEC_9075-9(E)_MED.bnf.txt
https://standards.iso.org/iso-iec/9075/-9/ed-5/en/ISO_IEC_9075-9(E)_MED.bnf.xml
https://standardsiso.com/api/?name=ecdc45b9d6e9377f809064766aaede1e

ISO/IEC 9075-9:2023(E)
4.3 Columns, fields, and attributes

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

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

V1 is a value 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

This
4.4.
This

Subclause modifies Subclause 4.17, “Tables”, in ISO/IEC 9075-2.

| Introduction to tables

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

‘Aug]

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

4.4.]
This

4.4.2

whe
thesgq
wraf]

4.4.]
This

4.4.4
This

4 Base tables
Subclause modifies Subclause 4.17.2, “Base tables”, in ISO/IEC 9075-2:

.1 Foreign tables

The ﬂata constituting a foreign table is not part of the SQL-environment. Instead, its rows are supp,

t rows are supplied is provided by a foreign-data wrapper (see Subclause 4.13, “Foreign-data
pers”).

B Unique identification of tables

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

identifies a multiset of rows.

3 Table descriptors

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

‘Augl

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

‘Inse

It after the 6th paragraph:‘ A foreign table descriptor describes a foreign table. In addition to

components of very table descriptor, a foreign table descriptor includes the following component

The name of the foreign table.

Aforeign server name, identifying the descriptor of the foreign server that is the source of the fo

+alhl

lied

needed by some foreign server, known as the source.efithe foreign table. The mechanism by which

‘Insert into the 1st paragraph, aftet~the 4th list item: ‘ The <table name> of a foreign table uniquely

tors..

the

2l

Feign

LduUlIC,
A generic options descriptor.

An indication of whether the foreign table is updatable or not.

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.

4.4.5 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

‘Inse

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

4.5

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

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

Ther
How

tabld.

4.6
This

bver, implementation-defined rules may determine known functional dependencies, if any, inafo

SQL-schemas

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

‘Inse

It into the 2nd paragraph, after the 2nd list item:

A foreign table descriptor.

‘Augl

ment the 5th paragraph‘ by adding “foreign tables” to the list of objects that are identified by <

nam

4.7

This

P>S.

SQL-statements

Subclause modifies Subclause 4.41, “SQL-statements”, in ISO/IEC 9075-2.

N | SQL-statements classified by function

Subclause modifies Subclause 4.41.2, “SQL-statements classified by function”, in ISO/IEC 9075-2.

d.1 SQL-schema statements

Subclause modifies Subclause 4.41.2.1, “SQL-schema statements”, in ISO/IEC 9075-2.

It into the 1st paragraph;after the last list item: ‘

<import foreign schema statement>
<foreign table definition>

<alter foreign table statement>
<drop_ foreign table statement>

<foreign server definition>

e are no rules in this document to determine known functional dependencies in a foreign table.

h

Feign

table

<alter foretgn Server statements

<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>

1.2 SQL-session statements

‘Inse It into the 1st paragraph, after the last list item: ‘

4.8| Basicsecurity model
This Subclause modifies Subclause 4.42, “Basic security model”, in ISO/IEC 907522.

4.8.
This Subclause modifies Subclause 4.42.2, “Privileges”, in ISO/IEC 90752

<set passthrough statement>

1 Privileges

‘Inse It into the 1st paragraph, after the last list item: ‘

foreign table
foreign-data wrapper

foreign server

NOTE 3 — Privileges granted on foreign tables are notprivileges to use the data constituting foreign tables, but priv
tp use the definitions of the foreign tables. The privileges to access the data constituting the foreign tables are enfor:
the foreign server, based on the user mapping. Consequently, a request by an SQL-client to access external data can
ekceptions.

Inseft into the 11th paragraph, after the'last list item:

4.9 SQL-transactions

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

4.9

This Subclause modifies Subclause 4.43.3, “Properties of SQL-transactions”, in ISO/IEC 9075-2.

foreign-data wrapper

foreign server

N | Properties of SQL-transactions

3 3 13 3 L 13 n M 3 13
‘Aug entine srd paragrapnj by adding Ioreign tables 1o tne IISt oI tables.

ileges
ed by
aise

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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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.

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

‘Inse

't before the 13th paragraph:‘ At the end of every SQL-session, every FSConnectiofrhandle that is

cont

hined in the SQL-session context is freed.

‘Inse

't before the 13th paragraph:‘ At the end of every SQL-session, every WrapperEnv handle that is

cont

hined in the SQL-session context is freed.

‘Inse

't before the 13th paragraph:‘ An SQL-session has a pass-through flag-that is initially set to False

whetthe SQL-session is started. The successful execution of a <set passthrough statement> that conltains

a <fo
is Tri
is ex

eign server name> changes the pass-through flag to True. An SQL-session whose pass-through flag
e additionally has a pass-through foreign server name. Everyd¢ime a <set passthrough statempnt>
ecuted, all {<SQL statement name> : ExecutionHandle} paipsiare removed from the current SQ

session context. Every time a <set passthrough statement> that contains a <foreign server name> FSN

issu
is set
cont
Hang
issu
been|
Curreé
the p
SQL-

4.1

This

ccessfully executed, the pass-through foreign server namie included the current SQL-session cohtext
to FSN. Every time a <prepare statement> is executed after a <set passthrough statement> that
hins a <foreign server name> has been executed stccessfully, an {<SQL statement name> : Execytion-
le} pair is made part of the current SQL-session;context. Every time a <deallocate prepared statement>
ccessfully executed after a <set passthrough\statement> that identifies a <foreign server namep has
executed, the corresponding {<SQL statément name> : ExecutionHandle} pair is removed from the
nt SQL-session context. Every time a.gset passthrough statement> that specifies OFF is execufed,
ass-through flag is set to False andthe’pass-through foreign server name is deleted from the cufrent
Kession context.

| Introduction to SQL/CLI

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

‘Inse

rt after the 22nd paragraph:‘ The BuildDataLink routine can be used to build a datalink value|The

GetD)

4.1]

A for

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

2 Foreign servers

pign.server is a named server, external to the SQL-environment but known to the SQL-server, that

mangd

hges external data. Such external data is manifested as SQL-data by use of a mechanism called a forleign-

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

10

A foreign 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.
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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
idenfifier for the SQL-session when the <foreign server definition> was invoked.

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

A foreign server can be an SQL-aware foreign server or a non-SQL-aware foreign server, An SQL-awdre
foreign server is a foreign server that has the ability to process a subset of statements)conforming o
ISO/IEC 9075, particularly a subset of the <query specification> statement, in a standard-conforming
manher. A non-SQL-aware foreign server is a foreign server that has no abilityto-process SQL langtiage.
If thg foreign-data wrapper associated with a non-SQL-aware foreign server. provides some (limitef or
confgrming) ability to process SQL language, then the effect is that the foreign server can be treatef as
thouph it is an SQL-aware foreign server.

NOTE 5 — Some SQL-aware foreign servers can be, in fact, SQL-servers. However, because they are not in the same $QL-
epvironment as the SQL-server responding to an SQL-client, they are managed only through foreign-data wrappers pnd
are treated as foreign servers. Such foreign servers can concurrently respond to SQL-clients of their own; this does ot

change the relationships specified in this document.

of a able that are similar to SQL-schemas and to base:tables, respectively. Such servers may (and SQL-
awarje foreign servers do) maintain schema information about those entities, such as the Information
Schema and Definition Schema specified in ISO/IEC 9075-11.

Somg¢ foreign servers, especially SQL-aware foreign servers, admit the concept of a schema and the coFept
0

If a fpreign server maintains schema information about entities analogous to SQL-schemas and bage
tablgs, then execution of an <import foreigh-schema statement> retrieves information about the tables
(either all or only some, as specified in'the’<import foreign schema statement>) associated with t
named SQL-schema analog and effectively performs one or more <foreign table definition> statempnt
execpitions.

If a fpreign server does not maintain such information or does not admit the concept of a schema, then
foreign tables managed bythat server shall be specified by means of explicit <foreign table definitipn>s.

ISO/]EC 9075-2 doesnot-specify the manner in which the SQL-server and the foreign-data wrappefr
interpct to cause infoxmation about foreign tables to be retrieved by execution of an <import foreign
schema statement>+1In particular, no foreign-data wrapper interface routines are specified to suppprt
such|interactien¥Such interaction is implementation-dependent (UW006).

4.13 .Foreign-data wrappers

A foreigm—data wrapper is the irechamnistm by which the SQE=serveraccesses extermat data mrarmaged 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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Foreign-data wrappers

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.

A foreign-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.

Alibrary name.

A foreign-data wrapper descriptor can be modified by an <alter foreign-data wrapper,statement>
destroyed by a <drop foreign-data wrapper statement>.

4.14 User mappings

A us¢r mapping is an SQL-environment element, pairing an authorization identifier U or the specigl

identifier PUBLIC, denoting all <authorization identifier>s in the SQL-environment, with a foreign s
FS. I defines how to map U to an equivalent concept known to FS wherr a foreign table whose sour

FSis
issp

to be accessed during an SQL-session when the current authérization identifier is U. The map
ecified by generic options defined by the foreign-data wrapper.

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

desc

iptor consists of the following.
An authorization identifier.
A foreign server name, identifying a foreign server descriptor.

A generic options descriptor.

A us¢r mapping descriptor can be modified by an <alter user mapping statement> and destroyed b
<drop user mapping statement>,

4.15 Routine mappings

A roytine mapping is an SQL-environment element, pairing an SQL-invoked routine SIR with a fore
server FS. It defines how to map SIR to an equivalent concept known to FS when a foreign table FT w

sour
SIR.

Ce is FS is to be.accessed and the foreign server request that includes FT also includes a referen

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

A routine niapping is defined by invoking a <routine mapping definition>. Invocation of a <routine

map

routine’mapping descriptor consists of the following

hind

prver
Ce is
ping

ping

y a

ign
hose
ceto

hing definition> results in the creation of a routine mapping descriptor in the SQL-enVironmeTt. A

The name of the routine mapping.
The specific routine name of the SQL-invoked routine.
A foreign server name, identifying a foreign server descriptor.

A generic options descriptor.

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

by a

12

<drop routine mapping statement>.
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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
optiqns are stored in the SQL-server for the Fnrpign-rhfq wrapper to retrieve when the Fnrpign-dnfq

wragper needs this information.

Gendric options may be specified in either <foreign-data wrapper definition>, <foreign serverdefinition>,
<forg¢ign table definition>, <user mapping definition>, <routine mapping definition>, <altémrforeignfdata
wragper statement>, <alter foreign server statement>, <alter foreign table statementxj<alter user
mapping statement>, or <alter routine mapping statement>.

Gendric options are specific to the object for which they are defined. For example,the generic optigns
for afforeign 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-data wrdpper
that |s used to access the external data. For example, the generic options-for a foreign server that ufes a
foreign-data wrapper A might be totally different from the generic options specified for another fofeign
server that uses a foreign-data wrapper B. Even the fact that the option names of two generic options for
two dlifferent foreign-data wrappers might be the same does not necessarily mean that the semantjcs
and therefore the permissible ranges of option values are the same.

Since¢ an SQL-server cannot anticipate the different kinds of.foreign-data wrappers with which it is likely
to del, no generic option can ever be determined by the'SQL-server or by this document. Only a forgign-
datawrapper can specify generic options for that foreign-data wrapper, or for a foreign server, a fofeign
tablg, a column of a foreign table, a user mapping,0r a routine mapping for which it is used.

A generic options descriptor is either an empty-list or a list consisting of one or more option names,|each
optign name being paired with at most one option value.

4.17 Capabilities and options information

The $QL-server needs informatien from the foreign-data wrapper about the capabilities of the fordign-

data wrapper itself, about thefforeign server accessed through the foreign-data wrapper, and about cdrtain
schema elements (foreign/tables and their columns, user mappings) managed by the foreign server. The
SQL-kerver also needs information about options supported by the foreign-data wrapper, the foreign

server, and certain schema elements. The SQL-server invokes the Get Opt s() routine to request theg cap-
abilities and otherinformation from a foreign-data wrapper.

The gpecific capabilities and other information of a foreign-data wrapper, a foreign server,; or any sclhema
element managed by a foreign server that are reported to the SQL-server in response to an invocatjon
of Get Opt s() are partly specified in this document and partly implementation-defined. In general, feach
capapility or other piece of information that is reported corresponds to a generic option associated|with
the objectbeing queried by theinvocatior.

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 indicate$)that
the referenced file, being linked to the SQL-environment, is accessible to be read only by usé of the
specially provided operations (see below) on DL.

— | SQL-Mediated Write Access Indication: A Boolean value, where True, in datalinksDD indicates|that
the referenced file, being linked to the SQL-environment, is accessible to be médified 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 used to read or modify the File Reference. This value can be the null yvalue.

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

The File Reference of a datalink is accessible by invoking operators defined in this document. The ¢har-
acter|set of the File Reference, referred to as the datalink character set is implementation-defined (IV[L27).

The purpose of datalinks is to provide a mechanism to sgnchronize the integrity control, recovery, pnd
access control of the files and the SQL-data associated with them. This document standardizes the way
that an SQL-server is made aware of datalink values-and how applications retrieve information abgut
the files identified by datalink values. The mechanisms that enable integrity control, recovery, and afcess
control for the files represented by the datalink values are implementation-dependent (UW007). Tihese
mechanisms are collectively called the datalinker.

A filq is linked to the SQL-environment-whenever execution of an SQL-data change statement causds a
valug¢ DL1 that references that file to.appear in some datalink column whose descriptor includes th¢ link
control FILE LINK CONTROL. If the'read permission option included in the column descriptor is DB [then
access to the referenced file is §aid to be SQL-mediated. This is indicated by setting the SQL-Mediated
Read Access Indication of DL1.to True, and DL1 is said to be an SQL-mediated datalink. If the read pefmis-
sion pption included in the golumn descriptor is not DB, then the SQL-Mediated Read Access Indicgtion
of DI}1 is set to Ealse. If'the write permission option included in the column descriptor is ADMIN, then
this if indicated by setfing the SQL-Mediated Write Access Indication of DL1 to True. If the write permipsion
optign included inthe column descriptor is not ADMIN, then the SQL-Mediated Write Access Indication
of D11 is set to-Fdlse.

Execptionofan SQL-data change statement that causes a value DL2 to appear in a datalink column defined
with|thelink control NO LINK CONTROL does not cause any file to be linked to the SQL-environmeht.

A linked fife cannot be renamed or deteted by any agency outside of the SQL-environment. A datatink
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

purp

ose. 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,

depe

nding 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

theF

ile 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

impl

The (
of th
<dat
datal

N
Data

A dat
of th

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

bmentation-defined (IV013).

ontent of an SQL-mediated file cannot be modified, unless the SQL-Mediated Write AccessIndicption
e datalink value DL referencing this file is True. After an application has modified the(file, it uses a

hlink value constructor> that specifies either DLNEWCOPY or DLPREVIOUSCOPY téeonstruct 4 new
ink value. This new datalink value is then used to update the site that contains®[:

OTE 7 — Updating the site that contains a datalink in the manner described here is called “update-in-place”.
inks are not comparable. A datalink is assignable only to sites of type DATALINK.

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

The link control (NO LINK CONTROL or FILE LINK CONTROL].
The integrity control option (ALL, SELECTIVE, or NONE).
The read permission option (FS or DB).

The write permission option (FS, ADMIN, or BLOEKED). If the write permission option is ADMIN,
then additionally the access token indication;feither NOT REQUIRING TOKEN FOR UPDATE or
REQUIRING TOKEN FOR UPDATE).

The recovery option (NO or YES).
The unlink option (RESTORE, DELETE, or NONE).

NO LINK CONTROL: Although every File Reference shall conform to the Format and Syntax Rules
of Subclause 20.1, “URL:format”, it is permitted for there to be no file referenced by that File Refer-
ence. This option implies that the integrity control option is NONE, the read permission optidn is
FS, the write permission option is FS, the recovery option is NO and the unlink option is NONH, and
no explicit syntax to specify these options is permitted.

FILE LINK\CONTROL: Every File Reference shall reference an existing file. Further file contro
depends‘en the link control options.

INTEGRITY ALL: Files referenced by File References cannot be deleted or renamed, except pogsibly

through the use of operations on the column in question, invoked as part of some SQL-sessiof.

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.

© ISO/IEC 2023 - All rights reserved 15


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

ISO/IEC 9075-9:2023(E)
4.18 Datalinks

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-
““i" o thehttne-accesstoReIruseatoopPeira G“ii‘v ““"i-"' “““3
in the file reference specified in the invocation of the functions DLNEWCOPY or DLPREVIQUSCOPY
that yield the value with which the site is updated.

WRITE PERMISSION ADMIN NOT REQUIRING TOKEN FOR UPDATE: Permission to write fileg ref-
erenced by datalinks is determined by the SQL-implementation and the datalinket.This optign is
only available if READ PERMISSION DB is also specified. If a site that was declared with this Write
permission is updated, then an access token is not required to be contained in-the file refererjce
specified in the invocation of the functions DLNEWCOPY or DLPREVIOUSCOPY that yield the yalue
with which the site is updated.

WRITE PERMISSION BLOCKED: Write access to files referenced by datalinks is not available. Upglates
can, however, arise indirectly through the use of some implementation-defined mechanism.

RECOVERY YES: Enables point in time recovery of files refefénced by datalinks.

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

RECOVERY NO: Point in time recovery of files referénced by datalinks is disabled.

ON UNLINK RESTORE: When a file referencedby a datalink is unlinked, the external file mangager
attempts to reinstate the ownership and permissions that existed when that file was linked.

ON UNLINK DELETE: A file referenced®y a datalink is deleted when it is unlinked.

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

Tablg¢ 1, “Valid datalink file controloptions”, specifies what combinations of datalink file control opfions
are afllowed.
Table 1 — Valid datalink file control options
Integrity Read Write Recovery Unlink
permission | permission

ALLL FS FS NO NONE

ALLL 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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The dlefault value of a site whose declared type is DATALINK is the null value. Datalinks are subjec]

certa
decld

The implementation-defined (IL018) maximum datalink length determines the amount of space, in o

that

The maximum datalink length constrains the values of expressions whose declared type is DATALI

such

routinesor returned by an invocation of an external fiinction

in restrictions. As a consequence of these restrictions, neither datalinks nor expressions whos
red type is DATALINK-ordered can appear in the following (among,ether places).

<comparison predicate>.

<general set function>.

<group by clause>.

<order by clause>.

<unique constraint definition>.

<referential constraint definition>.

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

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

s allocated for the following objects.
A host variable of.data type DATALINK.
An argumentef/declared type DATALINK to an invocation of an external routine.

The value\returned by an invocation of an external function whose result type is DATALINK.

thatevery such value can be assigned to a host variable, substituted for a parameter to an ext

Integrity Read o 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
SHLECTIVE | FS FS NO NONE
NOTE 9 — In Table 1, “Valid datalink file control options”, the write permission option ADMIN is ax{ abbreviation foif both
ADMIN REQUIRING TOKEN FOR UPDATE and ADMIN NOT REQUIRING TOKEN FOR UPDATE.

e

rtets,

NK
brnal

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.

© ISO/IEC 2023 - All rights reserved
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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 fcheme expression> returns the scheme of the File Reference of a given datalink.
<url perver expression> returns the host of the File Reference of a given datalink.
OTE 10 — “host”, “scheme”, and “path” are defined in Subclause 6.6, “<datalink value function>".

4.14.2.2 Other operators involving datalinks

A <datalink value constructor> specifies either DLVALUE, DLNEWCOPY, or DLPREVIOUSCOPY. DLVALUE
retugns a datalink value, given only a File Reference, returns the corresponding datalink. DLNEWCDPY
and DLPREVIOUSCOPY return a datalink value, given a File Reference and@n‘\indication of whethef the
File Reference includes a write token.

The dlatalink value returned by DLNEWCOPY indicates to the SQL-server that the content of the filg, ref-
erenfed by that datalink, is different (i.e., the content has changed,but not the URL) from what waq pre-
viously referenced by the datalink.

The dlatalink value returned by DLPREVIOUSCOPY indicatesto the SQL-server that the content of the file
might have changed, but the application is not interestedin maintaining the changed file. The original
file i§ restored in an implementation-dependent (UWQ08) fashion.

4.19 Foreign-data wrapper interface

4.19.1 Introduction to foreign-data wrapper interface

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

— | Allocate and deallocate résources.
— | Control connections(to, foreign servers.

— | Receive data from'the SQL-server about the foreign server request to be executed at the forei
server.

=i
=]

=)

— | Send data from the foreign server to the SQL-server about the foreign server request that the fofeign
server is\willing to execute.

— | Initiate and terminate the execution of foreign server requests by the foreign server.

4.19.2Z 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 1s the handle in question.

Server handle: This handle is allocated by the SQL-server to reference a foreign server{ A forgign-
data wrapper uses this handle to obtain information about a foreign server to which-it needs|to
connect. Routines associated with a server handle allow information to be obtained-about sufh

things as the server name, server type, server version, etc. This handle is allocated-implicitly and
presented by the SQL-server to a foreign-data wrapper by invoking Connect Server ().

FSConnection handle: This handle is allocated by a foreign-data wrappeftoreference informption
about a foreign server session. It is allocated via a call to the Connect Serwver () routine. This handle
shall be allocated before any foreign server requests to be executed during that foreign server sefsion
are presented to a foreign-data wrapper.

Query Context handle: This handle is allocated by the foreign<data wrapper to reference informption
that spans multiple foreign server requests. The SQL-seryér,uses it to indicate to the foreign-flata
wrapper that identical value expression handles in the:same query context (denoted by the same
Query Context handle) but in different foreign server<equests (represented by different Reqiiest
handles) represent identical value expressions. It isforeign-data wrapper implementation-
dependent (UA012) whether the foreign-data wrapper uses this information to re-use the previpusly
evaluated value expression or whether the foreign-data wrapper re-evaluates the value expregsion.
The handle remains valid until the SQL-servér invokes Fr eeQuer yCont ext ().

Request handle: This handle is allocated by the SQL-server to reference a foreign server reqjiest
that is to be executed by a foreign setver. A request handle may reference a simple foreign sefver
request, such as SELECT * FROMT,or it may reference a complex foreign server request thatincludes
predicates, joins, ordering, etc. ATequest handle is used by the foreign-data wrapper to retrigve
(for example) the names offoreign tables referenced in the from clause, the names of column gefer-
ences in the select list, etc., using foreign-data wrapper interface SQL-server routines. This hgndle
is allocated implicitly.

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

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

Reply-handle: This handle is allocated by a foreign-data wrapper to reference the subset of fofeign
server requests itis capable of executing. This handle is allocated via a call during a foreign s¢rver

nnnnnnn o Al ni+ Dot rountimesndroamainceualbid in +hat fFornign cnrunr cncciny 114l 14 S the
OSJUCOJIVIT LU LIIC T 71T U I\\-\.1U\,QI. \ } TUULITIIU AdITUu I1UIlinIdadIliio vaiiu 1l uuiacv 1ivil \416!! JUCITI VO OCOoO01IUIT Urilil ll.

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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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

4.19
A for

FSCannection handle during the existence of that handle.

A for
that

4.19
4.19

reference a foreign-data wrapper descriptor area.

Routine Mapping handle: This handle is implicitly allocated by the SQL-server to refefence pn
allocated routine mapping description.

.3 Foreign server sessions

pign server session is the sequence of operations performed by a foreign-datawrapper on a partigular

eign server session on FSConnection handle FSCH begins with the inviodation of Connect Ser vér ()
brings FSCH into existence and ends with the invocation of Fr eeFS€onnect i on( FSCH) .

4 Foreign-data wrapper interface routines

4.1 Introduction to foreign-data wrapper interface routines

The

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

routipe are used to distinguish routines provided by the-SQL-server from routines provided by a forgign-
datawrapper, respectively. A foreign-data wrapper interface routine that is both an SQL-server roytine

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

The

all py
arev|
to an
and |
two |

4.19

oreign-data wrapper interface routines, of a given SQL-implementation are either all functiong or
ocedures, the choice being implementation-defined (IA099). They are functions if their return dodes
hlues returned by their invocationsahd they are procedures if their return codes are instead assigned
output parameter named ReturhCode. The specific terms foreign-data wrapper interface fundtion
oreign-data wrapper interface procedure are used when it is necessary to distinguish between|the
kinds.

4.2 Handle routines

GetServerName: This routine returns the name of a foreign server given a server handle.
GetServerType: This routine returns the type of a foreign server given a server handle.
GetServerVersion: This routine returns the version of a foreign server given a server handle

GetNumServerOpts: This routine returns the number of generic options associated with a fofeign

sexver given a server handle.

20

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 expression= in the
<select list> of a <query specification> given a request handle and the position of the)<value
expression> in the <select list>.

— | GetSelectElemType: This routine returns the kind of a <value expression> given the value
expression handle. Possible return values are COLUMN_NAME, OPERATOR; PARAMETER, ang
CONSTANT.

— | GetValExprColName: This routine returns the name of the column, given a value expression handle.

— | GetNumReplyTableRefs: This routine returns the number of table references from the origipal
foreign server request that the foreign-data wrapper is capable of accessing, given a reply hapdle.

— | GetReplyTableRef: This routine returns the number of the table reference in the original request
that the foreign-data wrapper is capable of accessing, given a reply handle and a number that rgdnges
from 1 (one) to the value returned by the Get NunRepl\yTabl eRef s() routine.

— | GetNumReplySelectElems: This routine returns'the number of select list elements from the original
foreign server request that the foreign-data wrapper is capable of accessing, given a reply handle.

— | GetReplySelectElem: This routine returns the number of the select list element in the originfal

foreign server request that the foreign-data wrapper is capable of accessing, given a reply handle
and a number that ranges from 1 (ghe) to the value returned by the Get NunRepl ySel ect El erfs()
routine.

— | GetNumReplyBoolVE: This routine returns the number of <boolean value expression>s simply
contained in the <where clause> of the original foreign server request that the foreign-data wrqpper
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 returned by

the Get NunRepl yBool VE() routine.

— | GetReplyDistinct: This routine returns information identifying whether the foreign-data wrdpper
is eapable of providing distinct rows in the result set, given a reply handle.

J— GCatRenlvCardinalityv-Thic romtinaraturne an-actimata oftha cardinality aftha racy
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with the reply, given a reply handle.

assediated

—  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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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

4 H Ll 1
OCIT VUL 1 C\.iuCDL, SIVUII =} lCPly ITdITUIC,

GetNumBoolVE: This routine returns the number of <boolean value expression>s simply-conts
in the <where clause> of a <query specification>, given a request handle.

GetBoolVE: This routine returns a handle for a <boolean value expression> from thé<where clg

lined

use>

of a <query specification>, given a request handle and a number that ranges from 1 (one) to the

value returned by the Get NunBool VE() routine.

GetDistinct: This routine returns information whether the query specifieS DISTINCT or ALL,
arequest handle.

GetNumOrderByElems: This routine returns the number of columns that are used to order
result, given a request handle.

GetOrderByElem: This routine returns a handle for a <value expression> used to order the 1
of a query, given a request handle and a number that ranges from 1 (one) to the value returng
the Get NumOr der ByEl ens() routine.

GetValueExpKind: This routine returns the kindofa <value expression>, given a value expre
handle. Possible return values are COLUMN_NAME, OPERATOR, PARAMETER, CONSTANT.

GetNumcChildren: This routine returns thé number of <value expression>s immediately conts
in the containing <value expression>, given a value expression handle.

GetVEChild: This routine returns-athandle for a <value expression> immediately contained i
containing <value expression>, given a value expression handle and a number that ranges frg
(one) to the value returned by ‘the Get Nuntchi | dren() routine.

GetValueExpName: This routine returns the name associated with a <value expression>, giv
value expression handle.

GetValueExpTable:This routine returns a table reference handle with which the table assoc
with the <value‘expression> is associated.

GetValueExpDesc: This routine returns a handle for a value expression descriptor describin
<value eXpression>.

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

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

— | GetUserOpt: This routine returns the generic option name and its value, given.a\user handlefand
the position of the option in the options list.

— | GetUserOptByName: This routine returns the generic option value, givén'a’'user handle and the
name of the option.

— | GetWrapperLibraryName: This routine returns the name of the library associated with a forgign-
data wrapper, given a wrapper handle.

— | GetWrapperName: This routine returns the name of a foréign-data wrapper, given a wrappdr
handle.

— | GetWrapperOpt: This routine returns the generic option name and its value, given a wrappdr
handle and the position of the option in the optionsiist.

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

— | GetDescriptor: This routine, given a descriptor handle and the identification of a descriptor prea
field, retrieves the value of the specified field from a descriptor area.

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

— | GetSPDHandle: This reutine returns the SPDHandle given an ExecutionHandle.

— | GetSRDHandle: This routine returns the SRDHandle given an ExecutionHandle.

— | GetTRDHandlé: This routine returns the TRDHandle given a TableReferenceHandle.
— | GetWPDHandle: This routine returns the WPDHandle given an ExecutionHandle.
— | GetWRDHandle: This routine returns the WRDHandle given an ExecutionHandle.

— | GetSQLString: This routine returns a character string representation of the query thatis assocjated
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 | ni t Request () routine multiple times to

generate multiple reply handle/execution handle pairs. Additional reply handle/execution-hgndle
pairs can be retrieved by the SQL-server using the Get Next Repl y() routine.

AllocDescriptor: This routine is used by the foreign-data wrapper to request that the SQL-sgrver
allocate a foreign-data wrapper descriptor area for use in exchanging information-about valugs
required to execute a foreign server request or values expected to be returnedfrom an execufion
of a foreign server request.

AllocQueryContext: This routine is used by the SQL-server to retrieve aQuery Context handlg¢ that
the SQL-server will use to indicate to the foreign-data wrapper that identical Value Expression
handles in different foreign server requests refer to identical valueexpressions.

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

perform any initialization steps and allocate and initialize afy necessary global data structurgs. It
has a single input parameter, a WrapperHandle, that deseribes the information about the forgign-
data wrapper maintained by the SQL-server, and a single output parameter, a WrapperEnv handle,
which is a handle to the foreign-data wrapper’s newly.initialized global data structures.

ConnectServer: This routine is used by the SQL>Server to request access to a foreign server, aind
allows the foreign-data wrapper associated with that foreign server to establish a connection| (if
necessary) and set up any required state infermation. ConnectServer has three input parameers:
a previously allocated WrapperEnv handle; a server handle that describes the foreign server for
which the SQL-server is requesting a connection, and a UserHandle that describes the user mapping
maintained by the SQL-server. The routine has one output parameter, the newly allocated FSCon-
nection handle for the foreign server.

GetOpts: This routine is used by the SQL-server to request that the foreign-data wrapper retyirn

information about the capabilities and other aspects of the foreign-data wrapper, the foreign s¢rver,
some foreign table at the foreign server, or some foreign column of some foreign table at the fofeign
server. This routine is invoked by the SQL-server, and executed by the foreign-data wrapper,
whenever the SQL-server requires information about options supported by the foreign-data
wrapper and theforeign server. It is thus invoked under implementation-dependent (UA033] cir-
cumstances;

InitRequest: This routine is used to generate a reply handle and an execution handle for a giyen

foreign.server request. The routine has two input parameters: a previously allocated FSConne[tion
handle, and a request handle that describes the foreign server request. The routine has two olitput
pdrameters: a reply handle that describes how much of the foreign server request the foreignfdata

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

4.19

4.5 Termination roeutines

associated with an ExecutionHandle multiple times, for example, if the work to be done by the forfeign-
data wrapper represents the inner node of a join being processed by the SQL-server. TheToufine
has one input parameter: a previously allocated ExecutionHandle.

Close: This routine is used by the SQL-server to allow a foreign-data wrapper to free-ahy resotfirces
that had been allocated to perform the operations represented by the ExecutioriHandle. The $QL-

server invokes this routine after it is done processing a foreign server requestthat initiated the
communication with the foreign-data wrapper. The routine has one input parameter: a previpusly
allocated ExecutionHandle.

GetStatistics: This routine is used by the SQL-server to request statisties, if any, related to the fofeign
server request previously sent to the foreign-data wrapper. Such statistics are entirely implemen-
tation-defined in nature. This routine is invoked by the SQL-server, and executed by the foreign-
data wrapper, whenever the SQL-server requires statistics that may be provided by the foreign-
data wrapper and the foreign server. It is thus invoked under implementation-dependent (UA034)
circumstances.

TransmitRequest: This routine is used by the SQlzserver to transmit a foreign server request in
the native language of the foreign server to the foreign server in pass-through mode. The forgign
server analyzes the transmitted foreign serverrequest and returns information about that fofeign
server request to the SQL-server. This information includes: Whether the foreign server requpst
requires one or more input values in order to be executed; and whether the foreign server request
returns one or more result values upon execution. This information is associated with the descriptors
attached to the execution handle thdbis the output parameter of this routine. This routine has three
input parameters: a previously allocated FSConnection handle, a string containing the foreign server
request, and an integer indicating the string length.

FreeDescriptor: Thisroutine is used by the foreign-data wrapper to request that the SQL-sefver
deallocate a foreign-data wrapper descriptor area and to free the memory and other resourcesjused
by that descriptor.

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

to free the'resources associated with an ExecutionHandle after the SQL-server has determined that
itnodonger needs the information encapsulated by the ExecutionHandle. This routine has one nput
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

Depgnding on whether the pass-through flag in the current SQL-session context is set to True ot Fa
the SQL-server is said to be either in pass-through mode or decomposition mode. When the SQUssér
in defomposition mode, the SQL-server analyzes the SQL-client request and invokes the Advaneel ni
ques} () routine to communicate foreign server request to the foreign-data wrapper. When’the SQI
server is in pass-through mode, the SQL-server does not analyze the SQL-client requést and invoke
Transmi t Request () routine to communicate foreign server request to the foreignsdata wrapper.

4.19.4.7 Sequence of actions during the execution of foreign server requests

For decomposition mode, Table 2, “Sequence of actions during the execution of foreign server requ
shows the sequence of actions as described by the General Rules of Subclause 7.1, “<table referenc
when a foreign table is identified by the <table name> simply containéd in the <table reference>.

For gass-through mode, Table 2, “Sequence of actions during thé.execution of foreign server reque
shows the sequence of actions that is likely to occur when an.SQL-client requests the preparation g

execfition of statements using dynamic SQL.

Table 2 — Sequence of actions during the.execution of foreign server requests
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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>. Determings
relationship’effor-
eign table'o)foreign
server<*foreign-
data wrapper.

Receives from the
SQL-client 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 aboutthe Ioreign-data wrap-

per with that handle.

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

Laf, A3 Cala
TIITOTIITatroT SCITCTITar

INOTE 12 — This information is provided in the <foreign-data wrapper definition>.

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

routines as requested from the foreign-
data wrapper.

6 Allocates globaldata structures assoclated
with the wrapper and associates them
with the WrapperEnvHandle and per-
forms any.initialization required.

7 Frees the WrapperHandle.

OTE 13 — If the current SQL-session context already includes a {foreign-data wrapper name : WrapperEnvHandld} pair
at could 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 user with
that handle.

10 Invokes the ConnectServer (WrapperEn- | =
vHandle, ServerHandle, UserHandle,
FSConnectionHandle) routine in the
foreign-data wrapper to establish a con-
nection to the foreign server that contains
some of the'data required to process the
SQL-serverclient’s query.

11 < Invokes the Get... (ServerHandle,...
routines in the SQL-Server to retrieve all
information 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

Cala
JUIITIIIA.

NOTE 15 — This information is provided in the <user mapping definition>.

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

routines as requested from the foreign
data wrapper.

15 Allocates globaldata structures assoclated
with the foreigh'Server and associatg¢s
them with-a\ESConnectionHandle,
establishes-a connection to the foreign
server ahd performs any initializati¢on
required.

16 Frees the ServerHandle.

17 Frees the UserHandle.

dould be used, then Step 8 through Step 17 are optional.

INOTE 16 — If the current SQL-session context already includes a {foreign server name : FSConnectionHandle} pair|that

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-

£ 1l L £
dillo vvilil Cdtlll Ul

them the informa-
tion about a 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 allthe
fields with details
about ‘each of the
<dyhamic para-
meter specifica-
tion>s.

© ISO/IEC 2023 - All rights reserved
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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-
atca vv;th Ca\,h Uf
them the informa-
tion about a 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.
OTE 18 — If the foreign-data wrapper invoked the GetSQLString.(RequestHandle, StringFormat, SQLString, Buffer-
ength, StringLength) routine, then this routine is executed jnstead of the Get... (RequestHandle, ...), Get...
TableReferenceHandle, ...), Get...(ValueExpressionHandle, ...), GetTRDHandle(TableReferenceHandle), and fzet-
escriptor (TRD) routines.
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 and asfoci-

ates with it the information about thie

actual execution plan.
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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

Invokes the Alloc-
Descriptor ()
routine to create
two descriptors

(SRD aud SPD) aud
associates both of
them with the Exe-
cutionHandle. Ini-
tializes the
descriptors with
default values
wherever applic-
able.

(‘VAV,P\D aud SP\E) tO
describe the
columns ©f the res-
ult table and aspgoci-
ates both of them
with'the Execution-
Handle. Initializes
both the
descriptors with
default values
wherever appljc-
able. Sets the flelds
in the WRD to for-
respond to the|res-
ult columns aspoci-
ated with the Execu-
tionHandle.

31

Executes the AllocDescriptor () routine
asrequested by the foreign-data wrapper:

32

Invokes the Al]oc-
Descriptor ()
routine to create
two descriptoffs,
WPD and SPD,[to
describe <dyngmic
parameter spefific-
ation>s. Assocjates
both of them with
the Executiont
Handle. Initializes
both the
descriptors with
default values
wherever appljc-
able_Sets the flelds

in the WPD to cor-
respond to the
dynamic paramet-
ers associated with
the Execution-
Handle.

32

© ISO/IEC 2023 - All rights reserved



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

ISO/IEC 9075-9:2023(E)
4.19 Foreign-data wrapper interface

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 VVIQP}JCI.
34 Repeats steps
Step 25 through
Step 33 to create
multiple Reply-
Handle / Execu-
tionHandle pairs
for the same fof-
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
ReplyHandle for
the same foreign
server request
38 < Executes the Get-
NextReply()
routine and returns
aReplyHandle and
ExecutionHandle.
39 Repeats Step 35
through Step 38.
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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-
eign-data wrapper
to indicate that the
ReplyHandle is no
longer required.

41 Frees resources
associated with
ReplyHand]e:
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 the WRD and
the SRD,respect-
ively:

44 < Executes the GetS- | Executes the Get-
RDHandle (Execu- | WRDHandle ([Exe-
tionHandle) cutionHandle) and
routine as reques- | GetSRDHandle
ted by the SQL- (Execution-
server. Handle) routines

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

occerintarCAIRD)
DCSCIIpPtoT (vWikoy

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 to get the GetSPDHandle
SPD. (Execution-

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

48 > Executes the GetSP-’ | Executes the Giet-
DHandle (Exeeun- | WPDHandle (Exe-
tionHandle) cutionHandle) and
routine as reques- | GetSPDHandle
ted byhe SQL- (Execution-
server. Handle) routines

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

Descriptor (WPD)

multiple times to

obtain the informa¢

tion associated-with

WPD.

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

51 Frees the
RequestHandle.

52 Frees each of the
TableReference-

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 = Performstheworkneededtorefriave the
next row from the foreign server-an
associates it with the ExecutionHandle.

58 Repeats Step 56 through Step 57 until all |

data is retrieved.
:IIOTE 23 — In pass-through mode, Step 56 through Step 58 are executed only if the foreign-datawrapper returns afset of
OWS.

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 order to re-
execute. In the
WOTSTTASE, Tty
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

I Cbu}t, ;llVU}\CD PQJD thl Uush lllUdC.

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 (ExecutionHandle)
routine as requested by the SQL-server.

63 Invokes FreeExecutionHandle (Execu- | =

tionHandle) routine in the foreign-data
wrapper

64 Erees resources associated with Exefcu-
tionHandle.

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

SPDHandle, WRD-
Handle, and
WPDHandle,
respectively, ag the
input argumerts.

66 Executes the FreeDescriptor () routine

asrequested bythe foreign-data wrapper.

67 Invokes the FreeFSConnection (FSCon- | >

nectionHandle) routine in the foreign-
datd wrapper.

68 Frees resources associated 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-
ta wrapper interface routine>"

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

— |Avalue of 1 (one) indicates Success with information. The foreign-data wrapper interface rojitine
executed successfully but a completion condition was raised: warning (01000).

— | Avalue of 100 indicates No data found. The foreign-data wrapper interface routine executed suc-
cessfully but a completion condition was raised: no data (02000).

— |Avalue of -1 (negative one) indicates Error. The foreign-data wrapper interface routine did hot
execute successfully. An exception condition other than FDW-specific'condition — invalid hanflle
(HV00B) was raised.

— | Avalue of -2 indicates Invalid handle. The foreign-data wrapper interface routine did not ex¢cute
successfully because an exception condition was raised: ¥DW-specific condition — invalid harjdle
(HVOOB).

If thg foreign-data wrapper interface routine did not exécute successfully, then the values of all output
arguments are implementation-dependent (UV034) unless explicitly defined by this document.

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

exception conditions raised other than FDW-specific condition — invalid handle (HV00B) in the diagngstics
areafassociated with the resource being utilized.

The fesource being utilized by a routine is the resource identified by its input handle. In case of rouftines
that have multiple input handles;.the resource being utilized is deemed to be the one identified by the

handle that comes first in the pavameter list, with one exception: in the case of Al | ocW apper Env(
routine, diagnostics are returnéd on the output parameter, WrapperEnvHandle, provided an allocafed
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 the routine
that vas executed and zero or more status records containing information about individual conditjons
that pccurred during the execution of the foreign-data wrapper interface routine. A condition that cjuses
a stafus’record to be generated is referred to as a status condition.

At the beginning of the execution ol any foreign-data wrapper intertace routine other than Get O 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;
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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

warning (01000);

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

The ¢et Di agnost i cs() routine retrieves information from a diagnostics area. The SQL-server or for
datawrapper identifies which diagnostics area is to be accessed by providing.the handle of the relé
resofirce as an input argument. The Get Di agnost i ¢s() routine returns a résult code but does not m
the identified diagnostics area.

A forpign-data wrapper diagnostics area consists of the fields specifiedin Table 3, “Fields used in for]
datawrapper diagnostics areas”.

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

any

pign-
bvant
pdify

pign-

Field Data type
MPRE INTEGER
NUMBER INTEGER
RETURNCODE SMALLINT

injplementation-defined
(IY014) header field

implementation-defined (1IV014)

CLASS_ORIGIN

CHARACTER VARYING (L1)

MESSAGE_LENGTH

INTEGER

MESSAGE_OGFET_LENGTH

INTEGER

MESSAGE_TEXT

CHARACTER VARYING (L1)

NATIVE_CODE

INTEGER

SQLSTATE

CHARACTER (5)

SUBCLASS_ORIGIN

CHARACTER VARYING (L1)

implementation-defined
(IV014) status field

implementation-defined (IV014)

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

If thd
FDW

4.19

A for
exec|
data

Each|
wraf]
in fo
num

Som
field

supp
addr]

poin

The
desc
desc

deal

The ﬂgllowing foreign=data wrapper descriptor areas are either implicitly or explicitly allocated ang

13a-3 4+ ot Ll 1 rala 4+ Ll tla 4 farlosc d o O 43
ITTUICALU S UIIdl UIICT UAIITT VWIOSIITS LU Pl UITIUILU ULIIT TTULUTL I UL LIS ITIIUT ITIdUIVUTII.

In lieu of other output arguments where specifically allowed by this document. This indicateg that
the caller wishes to prohibit the return of this information.

In lieu of input arguments where specifically allowed by this document. The semantics of such a
specification depend on the context.

caller provides a null pointer in any other circumstances, then an exceptian condition is raisgd:
Lspecific condition — invalid use of null pointer (HV009).

.8 Foreign-data wrapper descriptor areas

eign-data wrapper descriptor area provides an interface for a deScription of values required fgr the
ition of a foreign server request in either decomposition mode'or in pass-through mode by a forgign-
wrapper and for a description of values resulting from such'an execution.

foreign-data wrapper descriptor area comprises headér fields and zero or more foreign-data
peritem descriptor areas. The header and item deseriptor area fields are specified in Table 4, “Hields
reign-data wrapper descriptor areas”. The header fields include a COUNT field that indicates the
pber of item descriptor areas.

e host languages are able to access host variables whose addresses are stored in an item descrjiptor
named DATA_POINTER in a foreign-datawrapper descriptor area. Such languages are called pointer-
brting languages and include Ada, C, Pascal, and PL/I. Languages that cannot access variables whose
psses are stored in the DATA_POINTER field of a foreign-data wrapper descriptor are called ngn-

er-supporting languages. Such languages include COBOL, Fortran, and M.

et Descri pt or () routinegenables information to be retrieved from any foreign-data wrapper
fiptor area. The Set Descf ijpt or () routine enables information to be set in any foreign-data wrdpper
iptor area.

cated.

Table Referénce Descriptor (TRD): This descriptor is allocated automatically by the SQL-server to
describe'a foreign table referenced in a foreign server request, and is associated with a
TableReferenceHandle created by the SQL-server. The foreign-data wrapper can obtain the handle
of aTRD by invoking the Get TRDHandl e() routine. It can then retrieve the information in the hsso-

ciatad TRD decerintarhyvinualbina tho Cot Moacer i nt o () paibin

40

oy
CrotC T I G C o CTptoOT Oy 1V OIS g thiC o T B SO TPt O () T Oorotics

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 the
the information in that SRD by invoking the Set Descri pt or () routine.

n set

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 ExecutionHa

ndle.

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 foreigh
wrapper requests its allocation. It is used by the SQL-server to specify the type and location'of
values to be provided by the SQL-server. The SPD is also associated with an ExecutionHandle
SQL-server can obtain the handle to an SPD by invoking the Get SPDHandl e() routine:It can t
set the information in that SPD by invoking the Set Descri pt or () routine.

Value expression descriptor: This descriptor is implicitly allocated by the SQL-server for each |
expression contained in a foreign server request. It is used to describe thle most specific type
value of each value expression in the foreign server request. The foreign~data wrapper can ol
a handle to this descriptor by invoking the Get Val ueExpDesc() routine. It can retrieve inform
in that descriptor by invoking the Get Descri pt or () routine.

Table 4 — Fields in foreign-data wrapperdescriptor areas

data
nput
The
hen

alue
and

tain
htion

Field Data Type

CQUNT SMALLINT
DYNAMIC_FUNCTION CHARACTER VARYING(L)
DYNAMIC_FUNCTION_CODE INTEGER

KEY_TYPE SMALLINT
TQP_LEVEL_COUNT SMALLINT

implementation-defined (fV915)

foreign-data wrapper descriptor
hdader field

implementation-defined (IV015)

CARDINALITY INTEGER
CHARACTER,SET_CATALOG CHARACTER VARYING(L)
CHARAGTER_SET_NAME CHARACTER VARYING(L)
CHARACTER-SET-SEHEMA CHARACTER VARHNG{)
COLLATION_CATALOG CHARACTER VARYING(L)
COLLATION_NAME CHARACTER VARYING(L)
COLLATION_SCHEMA CHARACTER VARYING(L)
CURRENT_TRANSFORM_GROUP CHARACTER VARYING(L1I)

DATA

ANY

© ISO/IEC 2023 - All rights reserved

41


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

ISO/IEC 9075-9:2023(E)
4.19 Foreign-data wrapper interface

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
O(TET_LENGTH INTEGER
PARAMETER_MODE SMALLINT
PARAMETER_ORDINAL_POSITION | SMALLINT
PARAMETER_SPECIFIC_CATALOG | CHARAGTER VARYING(L)
PARAMETER_SPECIFIC_NAME CHARACTER VARYING(L)
PARAMETER_SPECIFIC_SCHEMA _~{'\€HARACTER VARYING(L)
PRECISION SMALLINT
RETURNED_CARDINALITY INTEGER
RETURNED_OCTET_LENGTH INTEGER

SAALE SMALLINT
SQOPE_CATALIOG CHARACTER VARYING(L)
SOPE_NAME CHARACTER VARYING(L)
SCOPE-SEHEMA EHARACTER VARYING(H)
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 (1V015)
r \Y J

foreign-data wrapper descriptor item
figld

imp]nmﬂnfnfinn-dnﬁnnﬂ (“/ﬂ1 ':.)

FORM_GROUP_FOR_TYPE.

L: 3n 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 Subclause modifies Subclause 5.2, “<token> and <separator>", in ISO/IEC 9075-2.
Furnction
Specjfy lexical units (tokens and separators) that participate in SQL language.
Format
<nonjreserved word> ::=
! All alternatives from|SQ|EC 9075-2

| BLOCKED

| PONTRCL

| PB

| FILE| FS

| | NTEGRI TY

| LIBRARY | LIMT | LINK

| MAPPI NG

| DFF

| PASSTHROUGH | PERM SS| ON

| RECOVERY | REQUI RENG | RESTORE

| BELECTIVE | SERVER

| [TOKEN

| NLI N

| VERSMON

| 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 additional General Rules.

Conformance Rules

No additional Conformance Rules.
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5.2 Names and identifiers

5.2

Names and identifiers

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

Function

Specify names.

For

<for

[

<for

[

<unq
<q

<unq
<q

<opt
<

<rou
<i

Synitax Rules

1)

2)

3)

46

mat

Bi gn server name> ::=
Kcat al og name> <period> ] <unqualified foreign server name>

Pi gn-data w apper name> ::=
Kcat al og name> <period> ] <unqualified forei gn-data w apper nanme>

hal i fied foreign server nane> ::=
bhal i fied identifier>

hal i fied forei gn-data w apper nane> ::=
bal i fied identifier>

on nanme> ::=
jentifier body>

i ne mappi ng name> ::=
entifier>

‘Insert after the last SR:‘ If a <foreignserver name> does not contain a <catalog name>, then

Case:

current SQL-sessiomby an <execute immediate statement> or a <prepare statement> o1
<direct SQL statement> that is invoked directly, then the default catalog name for the S(
session is implicit:

b)  Otherwise;the <catalog name> that is specified or implicit for the SQL-client module is
implicit;

’Insert after'the last SR: | If a <foreign-data wrapper name> does not contain a <catalog name>,

Case;

a) Ifthe <foreign server name> is contained in a <preparable statement> that is prepared i the

ina
DL-

then

d)) Ifthe <foreign-data wrapper name> is contained in a <preparable statement> that is pref

ared

In the current SYL-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.

‘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)

5)

ISO/IEC 9075-9:2023(E)
5.2 Names and identifiers

‘ 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.

’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.

Acc

Gen
1)
2)
3)

Con

ess Rules

No additional Access Rules.

eral Rules

‘Insert after the last GR:‘ A <foreign server name> identifies a foreign-server.

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

’Insert after the last GR:‘ A <routine mapping name> identifies a’routine mapping.

formance Rules

No additional Conformance Rules.
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6 Scalar expressions

This Clause modifies Clause 6, “Scalar expressions”, in ISO/IEC 9075-2.

6 1 zdata tvne>
L] TeATA LA ‘J l’v'

This Subclause modifies Subclause 6.1, “<data type>", in ISO/IEC 9075-2.

Furiction

Specjfy a data type.

Format

<prefefined type> ::=
! All alternatives fromISQ |EC 9075-2
| gdatalink type>

<dat pl i nk type> ::=
DAFALI NK [ <datalink control definition>]

<dat plink control definition> ::=
NO LI NK CONTROL
| FILE LINK CONTROL <datalink file contralb, option>

<datplink file control option> ::=
<iptegrity control option> <read pernission option> <write permnission option>
<recovery option> [ <unlink option> ]

<intpgrity control option> ::=
NTEGRI TY ALL
| | NTEGRI TY SELECTI VE

<reafl permi ssion option> 7=
READ PERM SSI ON S
| READ PERM SSI ON-DB

<wrife permssignhMoption> ::=

ARl TE PERMI>SSI ON FS

| WRI TE PERM SSI ON ADM N <access token indication>
| WRI TE_RERM SSI ON BLOCKED

<accgss- token indication> ::=

OV DI AN TAVWEN D L IDWATE
\CO T TN T AN T oA O Oy e

| 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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Syntax Rules

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:

and RECOVERY NO shall be specified.
b) If READ PERMISSION DB is specified, then either WRITE PERMISSION BLOCKED or'WRITE
PERMISSION ADMIN shall be specified.

c) Ifeither WRITE PERMISSION BLOCKED or WRITE PERMISSION ADMIN is specified, thgn
INTEGRITY ALL and <unlink option> shall be specified.

d) If WRITE PERMISSION FS is specified, then READ PERMISSION FSa@nd RECOVERY NO shall
be specified and <unlink option> shall not be specified.

e) IfRECOVERY YES is specified, then either WRITE PERMISSION-BLOCKED or WRITE PERMIS-
SION ADMIN shall be specified.

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

NOTE 27 — Valid combinations of <datalink file control option>resulting from this Syntax Rule are shown in Table 1,
“Valid datalink file control options”.

FS,

4) \Insert after the last SR: ‘ If <datalink control definition> is specified, then <data type> shall npt be
contained in an <SQL variable declaration>.

Access Rules

No additional Access Rules.

General Rules

1) ‘Insert after the last GR:|'If <data type> is a <datalink type>, then a datalink type descriptor DD is
created. The link control options of DTD are:

a) Thelinkcontrol, according to whether NO LINK CONTROL or FILE LINK CONTROL is spedified.
b) IfFIEE-LINK CONTROL is specified, then:

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

1) Th pa | 3 3 3 = H s Lot REA
ll_} It roadayua }JCI IS SITUIL UlJLlUll, dllUl uuls LU VWIICLUIITT INLLY

PERMISSION DB is specified.

iii)  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.

iv) 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.

Conformance Rules

1) ‘Insert after the last CR:‘ Without Feature M001, “Datalinks”, conforming SQL language shall pot
contain 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 additional Format items.

Syntax Rules

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

2) ‘Augment SR7) ‘ by adding “a new rightmost column” to the table in.SR 7).

SD

—
(7))
ZZZZZZZZZZZZZZZQS

3) ‘Augment SR 7) ‘ by addinga new row” to the table in SR 7).

DL N NJN N N N N N N N N N N N N Y
Wer e:
DL = Datal'i nk

Access Rules

No‘additional Access Rules.

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

<confron val ue expression> ::=
I All alternatives froml|SQO |EC 9075-2
| gdatalink val ue expression>

Syntax Rules

1) ‘Augment SR 2) ‘ by adding “<datalink value expression>" to the list-0f BNF non-terminals.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional 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

<chafacter value function> ::=

I All alternatives froml|SQO |EC 9075-2
<url conpl ete expression>

<url conplete for wite expression>
<url conpl ete only expression>

<url path expression>

curl path for wite expression>

curl path only expression>

<url schene expression>

<url server expression>

<url|conpl ete expression> ::=
DLURLCOVPLETE <l eft paren> <datal i nk val ue expressi @n>v<ri ght paren>

<url|conmplete for wite expression> ::=
DLURLCOVPLETEWRI TE <l eft paren> <datal i nk val ue, expressi on> <ri ght paren>

<url|complete only expression> ::=
DLURLCOVPLETEONLY <l eft paren> <datal i nk yal'ue expressi on> <right paren>

<url | path expression> ::=
DLURLPATH <l eft paren> <datal i nk val ue€ expressi on> <right paren>

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

<url|path only expression> i =
DLURLPATHONLY <l eft paren>/<dat al i nk val ue expression> <right paren>

<url | scheme expression>_ji:=
DLPRLSCHEME <| eft_‘paren> <dat al i nk val ue expressi on> <right paren>

<url | server expression> ::=
DLURLSERVER <lKeft paren> <datal i nk val ue expressi on> <right paren>

Syntax Rules
[ A ccn ol ERT « 1 los : 1 lota £ iy :
1 1
) ‘nuslllcllt JIN LJ ‘ Uy auullls url LUIIIPICLC CAPI CS551VUlIL~, url LUIIIPIULC IUI VWIILT CAlJl Co551VU1IL~, ur

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)

6)

7)

8)

‘ 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 le

ngth.

‘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 le

ngth.

‘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.

th

9)

10)

11)

Acc

Gen

1)

2)

3)

4)

lInsert after the last SR'! The declared type of <ur] path for write expression> is variable-len
character string with character set DLCS and an implementation-defined (IL027) maximunrle

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

’Insert after the last SR: ‘ The declared type of <url scheme expression> is variable-length char
string with character set DLCS and an implementation-defined (IL023) maximuun length.

‘Insert after the last SR:‘ The declared type of <url server expression> is¢variable-length char
string with character set DLCS and an implementation-defined (IL024)\maximum length.

ess Rules

No additional Access Rules.

eral Rules

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

’Insert after the last GR:‘ Let DVEbethe <datalink value expression> simply contained in <stj
value function>. Let DV be the result of DVE. If DV is the null value, then the result of the <stri
value function> is the null value.

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

Case:

in an implementation-dependent (UA072) manner.

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

’Insert after the last GR:‘ If <url complete for write expression> is specified, then

hgth.

pcter

hcter

hcter

<url
only

ing

a) If DVis SQk-mediated, then the result is the File Reference of DV combined with a read foken

Case:;

5)

6)

54

a) IfDVis SQL-mediated and the SQL-Mediated Write Access Indication of DV is True, then
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.

the

‘Insert after the last GR: ‘ If <url complete only expression> is specified, then the result is the File

Reference of DV.

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

<)

d)

If the 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 implementation-
dependent (UAO72) manner.

ii) Otherwise, FP.

If the File Reference of DV conforms to an implementation-defined format, then an implemen-
tation-defined value.

Otherwise, a zero-length character string.

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

Case:

a)

If the 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 is True,
then HP combined with a write 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 and the SQL-Mediated Write Access Indication of DV is True,

then FP.combined with a write token in an implementation-dependent (UA072) manner.

ii) Otherwise, FP.

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

d)« \Otherwise, a zero-length character string.

8) LUInsertafter the last GR:|If <url path only expression> is specified, then the result is

[ ] r J ) 1 3¢ 7

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

Case:

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

b) Ifthe File Reference of DV contains a <file url>, then the <host> 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.

Conformance Rules

No additional Conformance Rules.
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6.5 <datalink value expression>

Function

Specify a datalink value.

Format

<dat pl i nk val ue expression> ::=
Kdat al i nk val ue function>
| gval ue expression prinmary>

Syntax Rules

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

Access Rules

None.

General Rules

1) |Case:

a) If<datalinkvalue function> DVF is specified, then the result of the <datalink value expresgion>
is the result of DVF.

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

Conformance Rules

1) | Without Feature M001, “Datalinks”, conforming SQL language shall not contain a <datalink value
expression>.
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6.6

<datalink value function>

Function

Specify a function yielding a datalink value.

Format

<dat
<d

<dat

<dat
<c

<t ok
<u

Al i nk value function> ::=
at al i nk val ue constructor>

bl i nk val ue constructor> ::=

DLVALUE <l eft paren> <data | ocation> <right paren>

DLNEWCOPY <l eft paren> <data | ocati on> <conma> <t oken indi cati on> <right paren>
DLPREVI QUSCOPY <l eft paren> <data | ocati on> <comma> <token indicatian> <right par

h | ocation> ::=
har acter val ue expression>

bn i ndication> ;=
nsi gned i nteger>

en>

Syntax Rules

1) |The declared type of a <datalink value constructorz DVC is DATALINK.

2) | The declared type of a <datalink value function>'is the declared type of its <datalink value cop-
structor>.

3) | The character set name of the declared type of <data location> shall be equivalent to the charpcter
set name of the datalink character set.

NOTE 29 — “datalink character set” is'defined in Subclause 4.18, “Datalinks”.

Accpss Rules
None.

General Rules

1) [Let DLOCbe the result of evaluating <data location>.

a) , VH'DLVALUE is specified and DLOC is the null value, then the result of DVC is the null valule. No
further subrules of this General Rule are applied, and application of General Rules con:Fues
with-the next General Rule:

b) Ifeither 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 raised:
data exception — invalid parameter value (22023).
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 is raised:
datalink exception — invalid write token (HW004).

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

ii) Otherwise:

1) It TiVis equal to O (zero), then let DLOCWOT be DLOC.

2) IfTIVisequal to 1 (one), then let DLOCWOT be DLOC without the write\token
included in DLOC and let WT be the write token included in DLOC.

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

e) Ifthe number of octets occupied by the implementation-defined réprésentation of the rgsults
of DVC exceeds the maximum datalink length, then an exceptioh ¢ondition is raised: datja
exception — datalink value exceeds maximum length (2201D).

NOTE 30 — The term “maximum datalink length” is defined in,Subdlause 4.18, “Datalinks”.
f)  The result of DVC is the datalink value DL such that:
i) The File Reference of DL is DLOCWOT.
Case:
1) If DLOCWOT conforms to the‘Format of Subclause 20.1, “URL format”, then
Case:

A) If DLOCWOT-¢ontains an <http url>, then the <http>, <host>, and <hpath>
containedin-the <http url> are the scheme of DL, the host of DL, and thepath
of DL, respectively.

B) If DEOCWOT contains a <file url>, then the <file>, <host>, and <fpath> con-
tained in the <file url> are the scheme of DL, the host of DL, and the pdth of
DL, respectively.

2) “Otherwise, the scheme of DL, the host of DL, and the path of DL are implementdtion-
defined.

ii) The SQL-Mediated Read Access Indication of DL is False.
iii)” The SQL-Mediated Write Access Indication of DL is False.
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 NEWCOPY.

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

£ de
TUIiCLvlIl-~.
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7 Query expressions

This Clause modifies Clause 7, “Query expressions”, in ISO/IEC 9075-2.

7 1 ztahle reference>
. <tdbie-Frererence-

This Subclause modifies Subclause 7.6, “<table reference>", in ISO/IEC 9075-2.

Furiction

Reference a table.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) \Insert before GR 2)c)i):‘ I-Fis a foreign table with <table name> FTN, then the result of TP is
effectively determined as)follows:

a) Let FSN be thename of the foreign server included in the table descriptor of the foreign fable
identified by \FTN. Let WN be the name of the foreign-data wrapper included in the forel{gn
server descriptor of the foreign server identified by FSN. Let WR be the foreign-data wrdpper
identified by WN. Let WRLN be the name of the library identified in the foreign-data wrdpper

descriptor of WR.
b) , (Case:
i) If the current SQL-session context includes a {foreign-data wrapper name : Wragper-

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

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

c) 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.

11) Otherwise:

1) LetSH be the ServerHandle allocated for the foreign server identified by F'SN. The
resource identified by SH is referred to as an allocated foreign server description.
2) [Ifthere is a user mapping identified by the current authorizatiofvidentifier,|then
let UH be the UserHandle allocated for that user mapping; otherwise, let UK be
the UserHandle allocated for the user mapping identified by PUBLIC. The res¢urce
identified by UH is referred to as an allocated user mapping description.
3) Let FSCH be the FSConnectionHandle returned by inyocation of the Connec} -
Server () in the library identified by WRLN with WEH, SH, and UH as the afjgu-
ments.
4)  The {FSN: FSCH} pair is included in the current SQL-session context.
5) SHis deallocated and all its resources.are freed.
6) UH s deallocated and all its resources are freed.
d) Let QCH be the QueryContextHandle returned by invocation of the Al | ocQuer yCont ext[) in
the library identified by WRLN with FSEH as input argument.
e) Let TEMP be either a <query specification> of the form “SELECT * FROM FTN” or a <query
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 true:

i) DistinctOrAll is éither “DISTINCT” or “ALL".

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

iii) For alli}1)(one) <i < n, exp; is an implementation-dependent (UV035) <value expres-
sion>that does not generally contain a <query expression> or a <routine invocation>
ofie of whose subject routines possibly reads SQL-data.

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

V) For alli, 1 (one) < i< m, the table descriptor of FTN; shall include a foreign servef
descriptor thatis 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.

f)  Let RQH be the RequestHandle allocated for TEMP.
g) Let NTRDbe the number of <table reference>s in TEMP. Let TRH;, 1 (one) <i< NTR, be the

62

TableReferenceHandle allocated for each <table reference> simply contained in TEMP.
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h)  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;.

i)  LetMbethe 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;.

i Foralli 1 (one) <i< N+M, if CN; identifies an <SQl.-invoked routine> whase specific name is

SRN and there exists a routine mapping descriptor that contains a specific routine namg that
is equivalent to SRN and a foreign server name that is equivalent to FSN, then let RH;'be[the

RoutineMappingHandle allocated for that routine mapping. The resource identified by RH; is
referred to as an allocated routine mapping description. RH; is associated with/VEH,.

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

1) For each CN;, 1 (one) <i < N+M, a value expression descriptor i§ allocated that describe$ the
most specific type and value of CN;. The value of the TOP_LEVEL_COUNT header field is §et to
1 (one). The value of each remaining header field and the walue of each field in the contgined
item descriptor area and subordinate item descriptor field, if any, are implementation-
dependent (UV036). Let VEDH; be the ValueExpressionDescriptorHandle associated with the
value expression descriptor allocated for CN;. VEDH; is associated with VEH;.

m) Atablereference descriptor TRD is automatically allocated. Each of the fields in TRD thatlhave
non-blank entries in Table 35, “Foreign-data wrapper descriptor field default values”, if set
to the specified default value. All other fields in TRD are initially undefined.

n)  The General Rules of Subclause 22.4,“Implicit DESCRIBE OUTPUT USING clause for extgrnal
data”, are applied with TEMP as SOURCE and WRD as DESCRIPTOR.

0) A wrapper parameter descriptor WPD is automatically allocated. Each of the fields in W{PD
that have non-blank entries+in Table 35, “Foreign-data wrapper descriptor field default values”,
is set to the specified default value. All other fields in WPD are initially undefined. Let WPDH
be the handle associated with WPD.

p)  The General Rules of Subclause 22.3, “Implicit DESCRIBE INPUT USING clause for exterpal
data”, are applied with TEMP as SOURCE and WPD as DESCRIPTOR.

q) Let TRDHbe the TableReferenceDescriptorHandle allocated for TRD.

r) LetRPH and EXH be the ReplyHandle and ExecutionHandle, respectively, returned by the
invocation of Advancel ni t Request () in the library identified by WRLN with FSCH and RQH,
(QCH as input arguments.

$Y) TRD and WPD are associated with EXH.

t)  Let NRTR be the NumberOfTableReferences that would be returned by an invocation of Get -
NunRepl yTabl eRef s() with RPH as the ReplyHandle parameter.

u) 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 parameter and i as the Index
parameter.

v)  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)

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.

aa)

ab)

ac)

ad)

ae)

ag)

ah)

Let RCA be the ReplyCardinality that would be returned by an invocation of Get Repl yCab|di n-
al i ty() with RPH as the ReplyHandle parameter.

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

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

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

It is implementation-dependent (UA035) whether the NextRepl y() routine with RPH af the
ReplyHandle parameter is invoked. If the Next Repl y()~¥outine is invoked, then let RPH and
EXHN be the ReplyHandle and ExecutionHandle, reSpectively, returned by that invocati¢n;

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 gs the
argument.

[tis implementation-dependent (UA024) whether GR 1)d) through GR 1)af) of this Subclause
are applied once again.

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

Get Descri pt or () with TRPH as the DescriptorHandle parameter, 0 (zero) as the RecordNum-
ber parameter, and thetcode for COUNT from Table 31, “Codes used for foreign-data wrapper
descriptor fields”, asthe Fieldldentifier parameter.

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

the values oftthe TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTHR-
VAL_CODEPATETIME_INTERVAL_PRECISON, CHARACTER_SET_CATALOG, CHARAC-
TER_SETF.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 invocatiojns of
GetDescri pt or () with TRDH as the DescriptorHandle parameter; j as the RecordNumbpr
parameter, and the code for the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET_CATALOG,

ai)

aj)

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 ong of
the code values in Table 16, “Codes used for application data types in SQL/CLI".

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

ii) IfDTj is a multiset data type and TDT} is not a multiset locater data type, then an

exception condition is raised: FDW-specific condition — {nvalid data type descripgors
(HV006).

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

1)  IfTDTjis notarow data type, theniarexception 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 Syntax Ryles

of Subclause 9.30, “Data type identity”, in ISO/IEC 9075-2, then an exceptidn
condition is raised: FDW-specific condition — invalid data type descriptors (H/006).

iv) If DTj and TDT; are predefined data types, then let HL be the programming langupge
in which the invoking SQL-server is written. Let operative data type correspondefice
table be the data type correspondence table for HL as specified in Subclause 18.4,
“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 typ¢
column’.

Case:

1)/ If the row that contains the SQL data type corresponding to DT} in the SQL ¢lata
type column of the operative data type correspondence table contains “Norne” in
the host data type column, and TDT} is not a character string type, then 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 invocatio

ns 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,

an)

ao)

ap)

DATETIME INTERVAL (‘ﬂnF‘,nA'T‘F‘TH\/lF‘ INTERVAL DDF‘(‘IQ(\N’(‘HADA(‘TF‘D SET CAT,

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 wrapp¢
descriptor fields”, as the Fieldldentifier parameter.

Let SPD be the SPDHandle that would be returned by an invocation of Get 'SPDHandl e()
EXH as the ExecutionHandle parameter.

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

represented by the values of the TYPE, LENGTH, OCTET_LENGTH) PRECISION, SCALE, D
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, €CHARACTER_SET_CATALO
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER. DEFINED_TYPE_CATALOG
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPEANAME, SCOPE_CATALOG,

SCOPE_SCHEMA, and SCOPE_NAME fields that would\be set by separate invocations of $

LOG,

28

bet -

Descri pt or () with SPD as the DescriptorHandle parameter, j as the RecordNumber parameter,

and the code for the fields TYPE, LENGTH, OCEET_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 wrappe
descriptor fields”, as the Fieldldentifier parameter. TYPE either indicates ROW or is ong
the code values in Table 16, “Codes used for application data types in SQL/CLI”.

For every PDT; and SDTj, 1/(one) <j < NP:

i) IfPDTj isan arraydata type and SDTjis notan array locator data type, then an exce
condition is.raised: FDW-specific condition — invalid data type descriptors (HV00,

ii) If PDT; is a multiset data type and SDTj is not a multiset locator data type, then af

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

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

Case:

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

o]

b1
of

btion

6).

ors

pcific

66

conditiom — invatid data type descriptors (H V006

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
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type correspondence 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 PDT} in the 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

Con

aq)

ar)
as)
at)
au)

av)

aw)

ax)

formance Rules

No additional Cénformance Rules.

descriptors (HV006).
2)  Otherwise, if PDT;and SDT; do not conform to the Syntax Rules of Subclause
“Data type identity”, in ISO/IEC 9075-2, then an exception condition.is rais
FDW-specific condition — invalid data type descriptors (HV006):
V) If DT}is a user-defined type, then an exception condition is raised: FRW-specific cond

— invalid data type descriptors (HV006).

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

VEH;, 1 (one) <i< N+M, is deallocated and all its resourcesiare 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 argum

The result of TP is a table that consists.of every row returned by the repeated invocatio
Iterate() in the library identified by WRLN with EXH as the argument until the return
indicates No data found.

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

The Fr eeExecut i onHandl e¢) routine in the library identified by WRLN is invoked with
as the argument.

9.30,
bd:

lition

jated

ent.

h of
code

nent.

EXH
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8

Additional common rules

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

8.1

en
TEEEECTEC

This

Fun
Spec
indid
Sub
“Ret

Pg
Pg

< =

Retrieval acciconm
et eVdad1dSSi§

Subclause modifies Subclause 9.1, “Retrieval assignment”, in ISO/IEC 9075-2.

ction

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

clause Signature

rieval assignnment” [General Rules] (
rameter: “TARGET",
ranmeter: “VALUE’

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

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

Synitax Rules

1)

Acc

Gen

1)

‘Insert after the last SR:| If the declared type of T is DATALINK, then the declared type of V' sh
DATALINK.

ess Rules

No additional Access Rules.

eral Rules

‘Replicate GR1): ‘Let T be the TARGET and let IV be the VALUE in an application of the General |
of this Subclause.

with

1] be

Rules

2)

’Insert after GR 7)x):‘lf the declared type of T is DATALINK, then the value of T is set to V.

Conformance Rules

68

No additional Conformance Rules.
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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 typ€ of V shall be
DATALINK.

Access Rules

No additional Access Rules.

General Rules

]

1) ‘Insert after GR 3)b)xxiv): ‘lfthe declared type of T is DATALINK, then the value of Tis set to |

Conformance Rules

No additional Conformance Rules.
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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) \Insert after SR 3)f):‘ If any data type in DTS is DATALINK, then each data type in DTS shall be
DATALINK and the result data type is DATALINK.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional 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.

Synltax 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.

Conformance Rules

No additional 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.

Synltax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

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

Conformance Rules

No additional 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.

Synltax Rules

1) ‘Insert after the last SR:| The declared type of an operand of an equality operation shdll'not b
DATALINK-ordered.

W

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional 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.

Synltax Rules

1

Acc

Gen

Con

DATALINK-ordered.

ess Rules

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

No additional Conformance Rules.

‘Insert after the last SR:| The declared type of an operand of a grouping operation shall'iot bg
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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 additional Format items.

Syntax Rules

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

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional 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 additional Format items.

Syntax Rules

1) ‘Insert after the last SR:| The declared type of an operand of an ordering‘0peration shall not he
DATALINK-ordered.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional 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

/l‘l‘ﬂ“ﬂ"ll‘ n“fl ONS>S
o>

Fun

Spec

Format

<gen
oP

<gen
<g
<gen
<o

<opt
<c

Syntax Rules

1)
2)

Acc

Gen

~5¢< Optror

ction

fy a list of options identified by keywords.

bric options> ::=

[l ONS <l eft paren> <generic option |ist> <right paren>
bric option list> ::=

bneric option> [ { <comme> <generic option> }... ]

bric option> ::=

Dt i on nane> [ <option val ue> ]

on value> ::=
naracter string literal >

Let GOPL be the <generic option list>.

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

ess Rules

None.

eral Rules

No two <generic option>s immediately contained in GOPL shall have the same <option namep.

P

hpper

1)

contained in <gener1c option list> GOPL. Forl rangmg from 1 (one) to n, the i-th <opt10r1 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

Chan

ge the contents of a generic options descriptor

Format

<al t
oP

<al t
<a

<al t

[

<al t

Syntax Rules

1)
2)

br generic options> ::=
[l ONS <l eft paren> <alter generic option |ist> <right paren>

br generic option list> ::=
ter generic option> [ { <conmma> <alter generic option>}... ]

br generic option> ::=
Kal ter operation> ] <option nane> [ <option value> ]

br operation> ::=
ADD

SET
DROP

Let GOPD be the applicable generic options descriptor: Let AGOPL be the <alter generic option

Let m be the number of <alter generic option>sinrmediately contained in AGOPL. For j ranging
1 (one) to m:

a)  Let AGOP;be the j-th <alter genericoption> immediately contained in AGOPL.
b)  For each AGOP; if <alter operation> is omitted, then ADD is implicit.

c) LetAOP;and OPN;be the <alter operation> and <option name>, respectively, specified ¢
implied by AGOP;.

Case:
i) IfAOP]- is ADD, then:

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

list>.

from

—

me>

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

Acc

78

<option name> that is equivalent to OPN;.

immediately contains an <alter operation> that specifies or implies ADD, alrd 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;.

ess 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> inciuded in GOPDand UPV s added as the n+ I-th <optonvalue>
included in GOPD.

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

c) IfAOPis DROP, then leti be the ordinal position of OPN in GOPD. The i-th(Zoption name3 and
the i-th <option value> are removed from GOPD. The ordinal positions ofall <option najne>s
and <option value>s having an ordinal position greater than i are reduced by 1 (one).

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 ccchema definifion>
L] at A A CA

This Subclause modifies Subclause 11.1, “<schema definition>", in ISO/IEC 9075-2.

Furiction

Define a schema.

Format

<schfma element> ::=
I All alternatives from|SQ |EC 9075-2
| gforeign table definition>

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Riules

No additional 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 additional Format items.

Syntax Rules

1) ‘Insert after SR 4)n):‘ Foreign tables.

Access Rules

No additional Access Rules.

General Rules

1) ‘ Insertafter GR 1): ‘ Let Tbe the <table name> included in the descriptor of any foreign table included
in S. The following <drop foreign table statement> is effectively executed:

DROP FORElI GN TABLE T CASCADE

Conformance Rules

No additional Conformance-Rules.
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<table definition>

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.

For

<col

Syntax Rules

1)

2)

Acc

Gen

1)

Con

mat

U option list> ::=
I All alternatives froml|SQO |EC 9075-2
[ <datalink control definition> ]

‘Augment SR 11)g)iii)‘ by adding “<datalink control definition>" to-the'list of BNF non-terminal
symbols that a <column option list> shall immediately contain.

’Insert after SR 11)g)vi):‘ If CO specifies <datalink control definition> DCS, then let COLN be the
<column name> contained in RCD followed in turn by the <data type> or <domain name> contgined

in RCD, the <default clause> (if any) contained in RCD, every‘<column constraint definition> contdined
in RCD, and DCS. RCD is replaced by COLN.

ess Rules

No additional Access Rules.

eral Rules

DCD, then let CD be the column descriptor identified by the <column name> specified in CO. The
link control options specified in DCD are included in the datalink data type descriptor thatis included
in CD.

‘Insert after GR 2):‘ For eacht<column options> CO, if CO contains a <datalink control definit1n>

formance.Riiles

No additional Conformance Rules.
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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 additional Format items.

Syntax Rules

1) ‘ Insertafter SR 1): ‘ The declared type of no column identified by any <colufmn name> in the <unique
column list> shall be DATALINK-ordered.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional 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 additional Format items.

Syntax Rules

1) ‘Insert after the last SR:| The <search condition> shall not generally contdin a <table reference>

that references a foreign table.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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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 additional 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.

Conformance Rules

No additional 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 additional Format items.

Syntax Rules

No additional 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 Caind whose declared type is either DATALINK or $ome
distinct type whose source type is DATALINK let EF be the external file referenced by the valpie of
DLC. 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 thle data
type descriptor of DLC, as specifiedin'Subclause 4.18, “Datalinks”.

NOTE 33 — “constituent” is definedin Subclause 4.3, “Columns, fields, and attributes”.

Conformance Rules

No additional Confefmance 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 additional 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.

Conformance Rules

No additional Conformance Rules.

© ISO/IEC 2023 - All rights reserved 87


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

ISO/IEC 9075-9:2023(E)
10.9 <assertion definition>

10.9 <assertion definition>

This Subclause modifies Subclause 11.47, “<assertion definition>", in ISO/IEC 9075-2.

Function

Specify an integrity constraint.

Format

No additional Format items.

Syntax Rules

1) ‘Insert after the last SR:| The <search condition> shall not generally contdin a <table reference>

that references a foreign table.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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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 additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) ‘Augment SR 2)c)i) ‘ by adding “datalink type” to-the list of types that SDT is not.

Conformance Rules

No additional 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 additional Format items.

Syntax Rules

1) ‘ Insertbefore SR 1): ‘ Neither <returns type> nor <parameter type> shallcontain a <datalink copntrol
definition>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.12 <drop routine statement>

This Subclause modifies Subclause 11.62, “<drop routine statement>", in ISO/IEC 9075-2.

Function

Destroy an SQL-invoked routine.

Format

No additional Format items.

Syntax Rules

1) ‘Insert after SR 4)d)ii):‘ A routine mapping descriptor.

Access Rules

No additional Access Rules.

General Rules

1) ‘Insert after GR 2): ‘ Let RM be any routine mapping descriptor that includes a specific routine mame
thatis equivalent to SN. Let RMN be the routinémapping name included in RM. The following gdrop
routine mapping statement> is effectively executed without further Access Rule checking:

DROP ROUTI NE MAPPI NG RWN

Conformance Rules

No additional Conformanee/Rules.
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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.

For

mat

No additional Format items.

Syntax Rules

1)

Acc

Gen

Con

control definition>.

ess Rules

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

No additional Conformance Rules.

‘Insert before SR 1):‘ Neither <source data type> nor <target data typexshall 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 additional Format items.

Syntax Rules

1) ‘Insert after SR 6)a)iii): ‘ The declared type of each attribute of UDT shall\not be DATALINK-ordered.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.15 <foreign table definition>

Function

Define a foreign table.

Format
<forgign table definition> ::=
CREATE FOREI GN TABLE <t abl e name>
[ <left paren> <basic columm definition |list> <right paren> ]
SERVER <foreign server name> [ <table generic options> ]
<table generic options> ::=
<ggneric options>
<bas|c columm definition list> ::=
<bpsi ¢ colum definition> [ { <comma> <basic columm definition>\}... ]
<bas|c colum definition> ::=
<cplum nane> <data type> [ <columm generic options> ]
<col hmm generic options> ::=
<ggneric options>

Syntax Rules

1) |If <foreign table definition> is contained in.a£schema definition>, and if the <table name> conhfains
a <schema name>, then that <schema name>'shall be equivalent to the specified or implicit <schema
name> of the containing <schema definition>.

2) |Let TN be the <table name>. Let S.be the schema identified by the explicit or implicit schema fame
of TN. S shall not include a tableldescriptor whose table name is equivalent to TN.

3) |If <basic column definitiondist> is specified, then let n be the cardinality of the <basic columi}
definition list>. For all i,-1.(one) <i < n:

a) Forallj, 1 (on€) £j<n,if the <column name> contained in the i-th <basic column definition>
is equivalent to the <column name> contained in the j-th <basic column definition>, then i=j.

b) Ifthe <datatype> contained in the i-th <basic column definition> specifies a <character gtring
type>.and does not specify a <character set specification>, then the <character set specificafion>
spécified or implicit in the <schema character set specification> of the <schema definitipn>
that created the schema S is implicit.

4) | Let FSN be the <foreign server name>.

5) The catalog identified by the explicit or implicit catalog name of FSN shall include a foreign server
descriptor whose foreign server name is equivalent to FSN.

6) Ifthe <foreign table definition> is contained in a <schema definition> SD, then let 4 be the explicit
or implicit <authorization identifier> of SD. Otherwise, let A be the <authorization identifier> that
owns the schema identified by the implicit or explicit <schema name> of TN.
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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 (TE0237:

General Rules

1) |A foreign table descriptor FTD is created in S. FTD includes:
a)  The table name TN.

d) Case:
i)

ii)

b)  The foreign server name FSN.

c) If<table generic options> TGO is specified, then the generic gptions descriptor created
TGO; otherwise, an empty generic options descriptor.

If <basic column definition list> BCDL is specified, then n column descriptors. For|

<basic column definition> BCD;, 1 (one) <ixn, the corresponding i-th column descr

includes:

1) The <column name> containedin BCD;.

2)  Anindication that the column name is not an implementation-dependent (UV
name.

3) The data type déeseriptor 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) CAlf <column generic options> CGO is specified, then the generic options descr

Otherwise, the column descriptors included in FTD are implementation-defined (ID
e) , ¢An indication that the table is not referenceable.

) An empty list of direct supertable names.

created by CGO; otherwise, an empty generic options descriptor.

each
iptor

037)

iptor

002).

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

© ISO/IEC 2023 - All rights reserved

95


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

ISO/IEC 9075-9:2023(E)
10.15 <foreign table definition>

3)

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;.

A set of privilege 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)

96

Without Feature M004, “Foreign data support”, conforming SQL language shall not contain d ¥fofeign
table definition>.
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10.16 <alter foreign table statement>

Function

Change the definition of a foreign table.

Format

<al t
AL

<al t

br foreign table statenent> ::=
TER FOREI GN TABLE <t abl e name> <alter foreign table action>

br foreign table action> ::=
ckadd basic col um definition>
cal ter basic columm definition>
<dr op basic columm definition>
<al ter generic options>

Synitax Rules

1)

2)

Acc

1)

Gen
1)
2)

3)

The schema S identified by the explicit or implicit schema name ofthe <table name> TN shall in
a foreign table descriptor FTD whose table name is equivalent to TN. FTD is the descriptor of
foreign table being altered.

Let A be the <authorization identifier> that owns thé.schema identified by the <schema namg¢
the table identified by TN.

ess Rules

The enabled authorization identifiers shall include A.

eral Rules

FTD is modified as specified by <alter foreign table action>.

If <alter generic options> is specified, any effect on FTD, apart from that on its generic option
descriptor, is implementation-defined (IA135).

m, included-in FTD. The row type of T consists of m fields F; such that, for alli, 1 (one) <i<m
field name of F; is the column name included in CD; and the declared type of F;is the data typ
desctibed by the data type descriptor included in CD;.

Let T be the table described by FTD. Let m be the number of column descriptors €D;, 1 (one) £

tlude
the

> of

[72)

the

D

Conformance Rules

1)

Without Feature M004, “Foreign data support”, conforming SQL language shall not contain an <alter

foreign table statement>.

© ISO/IEC 2023 - All rights reserved
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10.17 <add basic column definition>

Function

Add a column to a foreign table.

Format
<add| basi ¢ colum definition> ::=
ADD [ COLUWN ] <basic columm definition>
Syntax Rules
1) |Let FTD be the descriptor of the foreign table being altered.
2) | FTD shall notinclude a column descriptor whose column name is equivalent to the <column ngme>
CN specified in the <basic column definition> BCD.
3) |LetA be the <authorization identifier> that owns the schema that includes FTD.
Accpss Rules
None.
General Rules
1) |Letn be the number of column descriptors included in FTD.
2) | The degree of the table being altered by the containing <alter foreign table statement> is incrgased
by 1 (one).
3) |A column descriptor CD is added to FTD. CD includes:
a)  The <column namie>CN contained in BCD.
b)  An indicationthat the column name is not an implementation-dependent (UV037) namle.
c) The datatype descriptor of the <data type> DT simply contained in BCD.
d) The ordinal position, n+1.
e) Theimplementation-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

98

None.
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10.18 <alter basic column definition>

Function

Change the definition of a column of a foreign table.

Format

<al ter basic colum definition> ::=
ALTER [ COLUWN ] <col um name> <alter basic columm action>

<alter basic columm action> ::=
<al|ter generic options>

Synitax Rules

1) |[Let FTD be the descriptor of the foreign table identified in the containing <alter table statemgnt>.
2) | FTD shall include a column descriptor €D whose column name isiequivalent to <column namg>.

3) |Let Cbe the column described by CD.

Access Rules

None.

General Rules

1) |CD is modified as specified by <alter basic column action>.

2) |If <alter generic options> is specified, any effect on CD, apart from that on its generic options
descriptor, is implementatioh-defined.

Conformance 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> ::=
DRDP [ COLUWN ] <col umm nane> <drop behavi or >
Syntax Rules
1) |Let FTD be the descriptor of the foreign table being altered.
2) | FTD shall include a column descriptor CD whose column name is equivalent to the <column ngme>
CN.
3) |FTD shall include at least two column descriptors.
4) |[Let Cbe the column described by CD.
5) |If RESTRICT is specified, then C shall not be referenced:in‘any of the following:
a) The <query expression> of any view descripter.
b)  The <search condition> of any constraint,descriptor.
c) The <SQL routine body> of any routin€-descriptor.
d) Eitheran explicittrigger column list or a triggered action column set of any trigger descrjptor.
NOTE 35 — A <drop basic column définition> that does not specify CASCADE will fail if there are any referenfes to
that column resulting from the uselof CORRESPONDING, NATURAL, or SELECT * (except where contained in an{exists
predicate>).
NOTE 36 — If CASCADE isspecified, then any such dependent object will be dropped by the execution of the <jjevoke
statement> specified injthe-General Rules of this Subclause.
NOTE 37 — CN can be'contained in an implicit trigger column list of a trigger descriptor.
Accpss Rules
None.
General Rules
1)  Let TR be the trigger name of any trigger descriptor having an explicit trigger column list or a

2)

100

triggered action column set that contains CN. The following <drop trigger statement> is effectively

executed without further Access Rule checking:

DROP TRI GGER TR

Let A be the <authorization identifier> that owns T. The following <revoke statement> is effectively

executed with a current authorization identifier of “ SYSTEM” and without further Access Rule
checking:

REVOKE SELECT(CN) ON TABLE TN FROM A CASCADE
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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).

afthatabla daceribhad by BTN o wnduond by 1 (A
€65 1) 14

5 Thao daecraa na)
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Conformance Rules

None.
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10.20 <drop foreign table statement>

Function

Destroy a foreign table.

Format

<dro
DR

Syntax Rules

1)

2)

Acc

1

Gen

1)

2)

b foreign table statenment> :: =
DP FOREI GN TABLE <t abl e name> <drop behavi or >

The schema Sidentified by the explicit or implicit schema name of the <tablename> TN shall in

by FTD.

If RESTRICT is specified, then T shall not be referenced in any of.the-following:
a) The <query expression> of any view descriptor.

b)  The <SQL routine body> of any SQL-invoked routine’déscriptor.

c¢) The trigger action of any trigger descriptor.

NOTE 38 — If CASCADE is specified, then such referenced-objects will be dropped by the execution of the <rg
statement> specified in the General Rules of this Subclause.

ess Rules

eral Rules
Every row of T is effectively deleted at the end of the SQL-statement, prior to the checking of
integrity constraints.

NOTE 39 — Thisdeletion does not create a new state change in the most recent statement execution context

The following<revoke statement> is effectively executed with a current authorization identif]
“_ SYSTEM*and without further Access Rule checking:

REVOKENALL PRI VI LEGES ON TN FROM
A CASCADE

The enabled authorization identifiers shall include the <authorization identifier> that owns §.

rlude

a foreign table descriptor FTD whose table name is equivalent to TN. Let T be the table described

voke

hny

er of

3)

4)

102

Let Rbe any 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

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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This Clause modifies Clause 12, “Access control”, in ISO/IEC 9075-2.

11 1 znrivilececs
. <pHrhviieges-

This Subclause modifies Subclause 12.3, “<privileges>", in ISO/IEC 9075-2.

Furiction

Specjfy privileges.

Format

<obj pct name> :: =

I All alternatives froml|SQ |EC 9075-2

| FOREI GN DATA WRAPPER <f or ei gn-data wrapper nane>
| FOREI 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>,
then AC shall specify USAGE.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.

104 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-9:2023(E)
11.2 <revoke statement>

11.2 <revoke statement>

This Subclause modifies Subclause 12.7, “<revoke statement>", in ISO/IEC 9075-2.

Function

Destroy privileges and role authorizations.

For

Syntax Rules

Acc

Gen

1)

2)

3)

4)

5)

mat

No additional Format items.

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

‘ Insertafter GR 12)b): ‘ Let Tbe any foreign table’descriptor included in §1. T'is said to be aband
if the revoke destruction action would resultind1 no longer having USAGE privilege on the fo
server associated with the foreign table described by T.

revoke destruction action would result in A1 no longer having USAGE privilege on the foreign
wrapper associated with the forgign server described by FS.

‘Augment GR 12)q)‘ by adding “abandoned foreign server descriptor and abandoned foreign

dependent privilege descriptors still exist (2B000).

‘ Insert after the lastGR: ‘ For every abandoned foreign server descriptor FS§, let FSN be the <fo
server name> ofFS. The following <drop foreign server statement> is effectively executed wif
further Access.Rule checking:

DROP SERVER FSN CASCADE

’Insert after the last GR:| For every abandoned foreign table descriptor FT, let S1.FTN be the <
name> of FT. The following <drop foreign table statement> is effectively executed without fu

‘Insert after GR 12)p):‘ Let FS be any foreign server descriptor. FS is said to be abandoned if the

oned
reign

data

table

descriptor” to the list of abjects whose existence would cause an exception condition to be rafised:

reign
hout

table
ther

A D..1 1 " .
ALLESS NUIT LIITURITTE.

DROP FOREI GN TABLE S1. FTN CASCADE

Conformance Rules

No additional Conformance Rules.
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11.3 <user mapping definition>

Function

Define the mapping of an authorization identifier to a foreign server.

the

ifier

rver

FSN.

fion-

Format
<use[ mapping definition> ::=
CREATE USER MAPPI NG FOR <specific or generic authorization identifier>
SERVER <f orei gn server name> [ <generic options> ]
<spegific or generic authorization identifier> ::=
caut hori zation identifier>
| PSER
| PURRENT USER
| PuUBLIC
Synitax Rules
1) |Let FSN be the <foreign server name>. If <authorization idéntifier> is specified, then let U be
<authorization identifier>; if PUBLIC is specified, then let Ube PUBLIC; otherwise, let U be the cufrent
authorization identifier.
2) | The SQL-environment shall not include a user mapping descriptor whose authorization idenf
is U and whose foreign server name is equivalentto FSN.
3) | The catalog identified by the explicit or impli¢it catalog name of FSN shall include a foreign s¢
descriptor whose foreign server name is-equivalent to FSN.
Accpess Rules
1) |[The applicable privileges shall include the USAGE privilege on the foreign server identified by
2) |Additional privileges, if any, necessary to execute <user mapping definition> are implementa
defined (IE024).
General Rules
1) |A user miapping descriptor UMD is created. UMD includes:
a) , \Case:
i) If <specific or generic authorization identifier> specifies PUBLIC, then PUBLIC.
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-
wise, an empty generic options descriptor.
106 © ISO/IEC 2023 - All rights re
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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 t
AL

Syntax Rules

1)

2)

Acc

1)

Gen

Con

1)

br user nmapping statement> ::=
TER USER MAPPI NG <specific or generic authorization identifier>
SERVER <foreign server name> <alter generic options>

Let FSN be the <foreign server name> and let AGO be the <alter generic @ptions>. If <authoriz
identifier> is specified, then let U be the <authorization identifier>; if PUBLIC is specified, the
U be PUBLIC; otherwise, let U be the current authorization identifier.

is U and whose foreign server name is equivalent to FSN.

ess Rules

The privileges necessary to execute <alter user idapping statement> are implementation-def]
(IW023).

eral Rules

None.

formance Rules

Without Feature M00%, “Foreign data support”, conforming SQL language shall not contain an
user mapping statement>.

htion
n let

The SQL-environment shall include a user mapping descriptor UMD whose authorization idenftifier

ned

alter

108
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11.5 <drop user mapping statement>

Fun

ction

Destroy a user mapping.

Format

<drop user mapping statement> ::=
DROP USER MAPPI NG FCR <specific or generic authorization identifier>

Syntax Rules

1)

2)

Acc

1)

Gen

1)

Con

1)

SERVER <f orei gn server nane>

Let FSN be the <foreign server name>. If <authorization identifier> is spécified, then let U be

authorization identifier.

is U and whose foreign server name is equivalent to FSN.

ess Rules

The privileges necessary to execute <drop user mapping statement> are implementation-def]
(IW024).

eral Rules

UMD is destroyed.

formance Rules

Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a
user mapping statement>.

the

<authorization identifier>; if PUBLIC is specified, then let U be PUBLIC; etherwise, let U be the cufrent

The SQL-environment shall include a user mapping descriptor UMD whose authorization idenftifier

ned

drop
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This

12.]

This

Fun

Defir

For

SQL-client modules

Clause modifies Clause 13, “SQL-client modules”, in ISO/IEC 9075-2.

SOl .client module definifion>
<oi—cHennoatHhe-aeHil HOR-

Subclause modifies Subclause 13.1, “<SQL-client module definition>", in ISO/IEC 9075-2.

ction

le an SQL-client module.

mat

No additional Format items.

Syntax Rules

Acc

Gen

1)

2)

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

‘ Insert after GR 4)a): ‘ If the"SQL-session context of any of the SQL-sessions associated with the
agent include {foreign sesver name : FSConnectionHandle} pairs, then for each such pair:

a) Let CH be theZFSConnectionHandle.

b)  The FreeRSConnecti on() routine is invoked with CH as the argument.

‘ Insert aftes.GR 4)a): ‘ [f the SQL-session context of any of the SQL-sessions associated with the
agent iriclude {foreign-data wrapper name : WrapperEnvHandle} pairs, then for each such p3

a)« \Let EH be the WrapperEnvHandle.

SQL-

SQL-

ir:

b, [he EreeW apper Er\\l() routine is involked with FH as the argnmnnf

Conformance Rules

110

No additional Conformance Rules.
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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.

For

mat

No additional Format items.

Syntax Rules

1)
2)

‘Insert before SR 1):‘ <host parameter data type> shall not contain a <datalink control definit

Insert into SR 10)e)] after

package SQLSTATE_CODES is

lon>.

the 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_SUBCLASS:
constant SQLSTATE_TYPE := "0Y0O00";

PASS_THROUGH SPECI FI C_ CO\IDI TI ONLI NVALI D_CURSCR_OPTI ON:
constant SQLSTATE_TYPE : = "0Y0O01luy

PASS_THROUGH_SPECI FI C_CO\IDI TI ON_I'NVALI D_CURSOR_ALLOCATI ON:
constant SQ.STATE_TYPE := "0¥002";

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 7= "22017";

DATA _EXCEPTI ON_NULL ARGUI\/ENT PASSED TO DATALI NK_CONSTRUCTOR:
constant SQLSTATESIYPE : = "2201A";

DATA_EXCEPTI ON_DATAEI NK VALUE_EXCEEDS_NAXI MUM_LENGTH:
constant SQSTATE TYPE : = "2201D';

FDW _SPECI FI C-CONDI TI ON_NO_SUBCLASS:
const ant _SQLSTATE _TYPE : = "HV000";

FDW _SPECI_FIFC_CONDI TI O\I_I\/EI\/O?Y_ALL(I:ATI ON_ERROR:
constant) SQLSTATE_TYPE : = "HVOO1";

FDW SPECI"FI C_CONDI TI ON_I NVALI D_DATA_TYPE:
constant SQLSTATE_TYPE : = "HV004";

FDWASPECI FI C_CONDI Tl ON_ CO_UNN NAME_NOT_FOUND:
const ant SQLSTATE_TYPE : = "HV0O05";

RDW SPECI FI C_CONDI TI ON_I I\NALI D _DATA _TYPE_DESCRI PTORS:
constant SQLSTATE_TYPE := "HV0O06";

const ant SQLSTATE TYPE := "HV007";

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";

© ISO/IEC 2023 - All rights reserved
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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:

Acc

constant SQLSTATE_TYPE : = "HVOOR';

FDW _SPECI FI C_CONDI TI ON_FUNCTI ON_SEQUENCE_ERROR:
constant SQ.STATE TYPE := "HV010";

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_LENGFH:
constant SQLSTATE_TYPE := "HV090";

FDW _SPECI FI C_CONDI TI ON_I NVALI D_DESCRI PTOR_FI ELD | DENTI FI ER;
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_NOT\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=GONSTRUCT! ON:
constant SQLSTATE_TYPE : = "HWO05";

DATALI NK_EXCEPTI ON_I NVALI D_WRI TE. PERM SSI ON_FOR_UPDATE:
constant SQ.STATE TYPE := " HADOG6";

DATALI NK_EXCEPTI ON_REFERENCED-FI LE_NOT_VALI D:
constant SQLSTATE_TYPE =" HWO7";

CLI _SPECI FI C_CONDI TI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE := "HY000";

CLI _SPECI FI C_CONDI TI‘ON*I NVALI D_ATTRI BUTE_I DENTI FI ER:
constant SQ.STATE TYPE := "HY092";

CLI _SPECI FI C_CONDI TI ON_I NVALI D_DATALI NK_VALUE:
const ant SQUSTATE_TYPE : = "HY093";

The text of the-Ada library unit package Interfaces.SQL is also available from the ISO website ps a
“digital artifaet”. See ht t ps: / / st andar ds. i so. org/i so-i ec/ 9075/ -9/ ed-5/en/ 4
download digital artifacts for this document. To download the library unit package, select thq file
named 18O | EC 9075-9(E) _MED- I nterfaces. SQL. ada.

=]

Ss Rules

No additional Access Rules.

General Rules

112

No additional General Rules.
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Conformance Rules

No additional Conformance Rules.
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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.| schena definition statement> ::=

I All alternatives froml|SQO |EC 9075-2
| gforeign table definition>

| gforeign server definition>

| gforeign-data wapper definition>

| guser nmapping definition>

| groutine mapping definition>

<SQ.| schema nani pul ati on statenent> ::=

I All alternatives froml|SQO |EC 9075-2
cal ter foreign table statenent>

<kdrop foreign table statenent>

cal ter foreign server statement>

<drop foreign server statenent>

cal ter foreign-data w apper statenent>
<drop foreign-data w apper statenent>
Kal ter user nmapping statenent >

<dr op user nmappi ng statenment >

Kal ter routine mapping statenent>
Kdrop routine mapping statenent>

<SQL.| session statenment> ::=
I All alternatives from | SQ ILEC)9075-2
| gset passthrough statenent>

Syntax Rules

No additional Syntax-Rules.

Access Rules

No additional Access Rules.

Geneéral 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.

Fun

ction

Specify the data type correspondences for SQL data types and host language types.

3(E)
nces

Tables
‘ Inseftinto Table 21, “Data type correspondences for Ada” | the rows of Table 5, “Data type corsespond¢nces
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
les

N:
B:

The length of the Ada character type corresponding with SQL data type/DATALINK, which is the smallest integer 1
5 than the quotient of the division N/B

the maximum datalink length (the term “maximum datalink length®is defined in Subclause 4.18, “Datalinks”)

he implementation-defined (IV001) number of octets containéd in a character of the host language

Inse

't into Table 22, “Data type correspondences. for C” | the rows of Table 6, “Data type correspondée

for C[.

7

Table 6 —:Data type correspondences for C

nces

S(

)L. Data Type C Data Type

DATALINK char, with length LD

LD
th(

N:
B:

the length of the C chardcter type corresponding with SQL data type DATALINK, which is the smallest integer not 1
n the quotient of thé.division N/B

the maximum datalink length (the term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”)

he implendentation-defined (IV002) number of octets contained in a character of the host language

ESS

Inse

ond-

'into Table 23, “Data type correspondences for COBOL’| the rows of Table 7, “Data type corresp

or-COBOL-

ence

SToOT— G oUDYLT
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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

1 1 1 : ol PRSP Al
NOFTESS UIdlT tIe JQUULCTIU O UIC UIVISIOIT IV /D

N: fhe maximum datalink length (the term “maximum datalink length” is defined in Subclause 4.18, “Datalinks’)

B ip the implementation-defined (IV003) number of octets contained in a character of the host language

Inseft into Table 24, “Data type correspondences for Fortran”| the rows of Table 8, ‘Data type corrgs-
pondences for Fortran”.

Table 8 — Data type correspondences for Fortran

SQL Data Type Fortran Data Type

DATALINK CHARACTER with length LD

LDt the length of the Fortran character type corresponding with SQL data type DATALINK, which is the smallest integer
nof less than the quotient of the division N/B

N: fhe maximum datalink length (the term “maximum datalinklength” is defined in Subclause 4.18, “Datalinks”)

B ip the implementation-defined (IV004) number of octets’contained in a character of the host language

Inseftinto Table 25, “Data type corresponderices for M” | the rows of Table 9, “Data type correspondénces

for M”.
Table\9 — Data type correspondences for M
SQL Data Type MUMPS Data Type
DATALINK character

Inseft into Table'26; “Data type correspondences for Pascal” | the rows of Table 10, “Data type corres-

pondences forRascal”.

Table 10 — Data type correspondences for Pascal

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”
ences for PL/I".

the rows of Table 11, “Data type correspond-

Table 11 — Data type correspondences for PL/I

SQL Data Type PL/I Data Type

DATALINK CHARACTER VARYING(LD)

LDy the length of the PL/I character type corresponding with SQL data type DATALINK, which is the smallest integertjot
lesk than the quotient of the division N/B

N: fhe maximum datalink length (the term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”)

B ip the implementation-defined (IV0O06) number of octets contained in a character of the host language

Conformance Rules

No additional 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.]

This

Fun

Spec

Syntax Rules

Acc

Gen

1)

2)

Effoect of deletinog rows from hace fablec
co-aere g rowsHom-bd45e-tdb1es

Subclause modifies Subclause 15.8, “Effect of deleting rows from base tables”, in ISO/IEC 907542.

ction

fy the effect of deleting rows that have been marked for deletion from one pr more base table

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

type of DLC is or includes a datalink data type descriptor with link control option FILE LINK
TROL, let DLCV be the value of DLC.

NOTE 40 — “constituent”'is defined in Subclause 4.3, “Columns, fields, and attributes”.

12

\ Insert after GR 8): ‘ For each row R thatiSmarked for deletion from T, for each site DLC whose yalue
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 declqred

CON-

the column descriptor of C, as specified in Subclause 4.18, “Datalinks”.

Conformance Rules

118

No additional Conformance Rules.

‘Insert after GR 8):! If DLCV is not the null value, then let EF be the external file referenced by IDLCV.

Case:

a) IfEFisaotlinked and the integrity control option included in the descriptor of DLC spefifies
INTEGRITY ALL, then an exception condition is raised: datalink exception — external filp not
linked (HW001).

b))\ If EF is linked, then EF is unlinked.

I\‘ICTE 41 ThC Cffc\'t Uf Hll};ll}\;lls dc}lcudo UIT thc uu};u}\ \'Ulltl U} Ul.lt;Ull, RESTCRE Ul DELETE uu,lu ed in
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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.

Synltax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) ‘Insert after GR 8):‘ For each row R inserted into T, for each-site DLC whose value is a constityent

of the value of R such that the declared type of DLC is DATALINK or some distinct type whose squrce
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 optiois’FILE LINK CONTROL and either INTEGRITY
ALL or INTEGRITY SELECTIVE, let DLCV be the value of DLC.

NOTE 42 — “constituent” is defined in Subclause 4.3, “Columns, fields, and attributes”.

a) If DLCVis not the null value, then
Case:

i) If DLCV does not reference a file, then an exception condition is raised: datalink exception
— referenced file does not exist (HW003).

ii) Otherwise, let-EF be the external file referenced by DLCV.

b) Case:
i) If the:Construction Indication of DLCV is not the null value, then an exception condition
is-raised: datalink exception — invalid datalink construction (HW005).
ii) If EF is linked, then an exception condition is raised: datalink exception — externdl file

already linked (HW002).

iti)  IfINTEGRITY ALL is specified, then EF is linked according to the <datalink file cojntrol
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.
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d) 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.

e)  The Write Token of DLCV is set to the null value.

1) The Construction Indication of DLCV 1s set to the null value.

Conformance Rules

No additional Conformance Rules.

120 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-9:2023(E)
13.3 Effect of replacing rows in base tables

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.

Synltax Rules

Access Rules

Gen

1)

No additional Syntax Rules.

No additional Access Rules.

eral Rules

‘Insert after GR 10):‘ For each replaced row R, for each site. DEC whose value is a constituent d
value of R such that the declared type of DLC is DATALINK)or some distinct type source type i
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 options-FILE LINK CONTROL and either INTEG
ALL or INTEGRITY SELECTIVE, let DLCV1 be the vdlue of DLC and let DLCVZ2 be the value of th
in the new transition variable that correspondsto DLC.

NOTE 43 — “constituent” is defined in Subclause4;3, “Columns, fields, and attributes”.
a) If DLCV1 is not the null value, then‘let EF1 be the external file referenced by DLCV1.
Case:

i) If EF1 is not linked ard the integrity control option included in the descriptor of
specifies INTEGRITY ALL, then an exception condition is raised: datalink excepti
external file not linked (HW001).

ii) If EF1 iglinked, EF1 is unlinked.

NQTE 44 — The effect of unlinking depends on the unlink control option, RESTORE or DELET]
included in the column descriptor of C, as specified in Subclause 4.18, “Datalinks”.

b) If DLCVZ s not the null value, then:
i Case:

1) If DLCVZ does not reference a file, then an exception condition is raised: dat

f the
S

RITY
b Site

PDLC
n —

alink

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 is BLOJKED,
then an exception condition is raised: datalink exception — invalid wnjite
permission for update (HW006).

C) Ifthe File Reference of DLCV1 and the File Reference of DLCVZ2 are nof
identical, then an exception condition is raised: datalink exception — fefer-
enced file not valid (HW007).

D) EFZ2islinked according to the read permission-eption and write permigsion
option included in the descriptor of DLC:

3) IfINTEGRITY ALL is specified, then EF2 isdinked according to the <datalink file
control option> of READ PERMISSION and WRITE PERMISSION of DLC.

4) IfINTEGRITY SELECTIVE is specified;then EF2 may be linked in an implenjen-
tation-defined manner according to the <datalink file control option> of RHAD
PERMISSION and WRITE PERMISSION of DLC.

iii)  Case:

1)  Ifthe read permission-option 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 to Falge.
iv) Case:

1)  If thewrite 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 DLCVZ is set to [True.

2)~ ~Otherwise, the SQL-Mediated Write Access Indication of DLCVZ is set to False.
V) The Write Token of DLCVZ is set to the null value.

vij The Construction Indication of DLCVZ is set to the null value.

CO Orm-aAInco Illﬂ(‘
AVUL I1IIUIIVG 1INV U

No additional Conformance Rules.
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Session management

This Clause modifies Clause 19, “Session management”, in ISO/IEC 9075-2.

14.1—<setpas

Fun

Sett

For

<set
SE

o

throunoch ctaftements
IOt Otater

TTCTIC™

ction

ne pass-through flag to True or False for the current SQL-session context.

mat

passt hrough statenent> ::=
I PASSTHROUGH <passt hr ough speci fication>

<paspt hrough specification> ::=
Kval ue specification>

| PFF

Synitax Rules

1) |The declared type of the <value specification=shall be a character string type.

Accpess Rules
None.

General Rules

1) |Ifthere is a pass-through foreign server name included in the current SQL-session context, th¢n let
FSN be that pass-through foreign server name, let WN be the name of the foreign-data wrapper
included in theforeign server descriptor of the foreign server identified by FSN, let WR be the foreign-
data wrapper.identified by WN, and let WRLN be the name of the library identified in the forgign-
data wrapper descriptor of WR.

2) |For edchrexecution handle EXH; that is part of an {<SQL statement name> : ExecutionHandle}{ pair
thatis presentin the current SQL-session context, the Fr eeExecut i onHandl e() routine in the library
identified by WRLN is invoked with EXH; as the argument.

3) All{<SQL statement name> : ExecutionHandle} pairs present in the current SQL-session context
are removed from the current SQL-session context.

4) Case:

a) If <value specification> is specified, then:

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

TRIM( BOTH' ' FROM S )
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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 ‘contgxt is
set to the foreign server name of FS.

b)  Otherwise:
i) The pass-through flag of the current SQL-session context is setto-False.

ii) The pass-through foreign server name included in the current SQL-session contgxt is
deleted.
Conformance Rules

1) [Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a kset
passthrough statement>.
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15 Dynamic SQL

This Clause modifies Clause 20, “Dynamic SQL”, in ISO/IEC 9075-2.

15 1 Deccrinbion of SOL decscerintor areac
. BHe5CHPHOR- 0131 aeseHptoradreds

This Subclause modifies Subclause 20.1, “Description of SQL descriptor areas”, in ISO/IEC 9075-2:

Furiction

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

Syntax Rules

1) |[Insert before SR 6)s):| TYPE indicates DATALINK.
2) ‘Insert before SR 7)Z):‘ TYPE indicates DATALINK and T isspecified by DATALINK.

Access Rules

No additional Access Rules.

General Rules

1) ‘Insert into Table 30, “Codes used for SQL data types in Dynamic SQL”
used for SQL data types in Dynamic SQL”.

the rows of Table 12, “Jodes

Table-12 — Codes used for SQL data types in Dynamic SQL

Data Type Code

DATALINK 70

Conformance Rules

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

Prep

For

Syntax Rules

Acc

Gen

1)

are a statement for execution.

mat

No additional Format items.

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

‘Insert before GR 1): ‘ If the pass-through flag of the current SQL-session context is True and if
statement variable> conforms to the Formatand Syntax Rules of a <preparable statement> o
than <set passthrough statement>, then:

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

b) Case:

i) If the current SQL-session context includes a {foreign-data wrapper name : Wrag
EnvHangdle} pair whose foreign-data wrapper name is equivalent to WN, then let
be the'WrapperEnvHandle associated with WN.

ii) Otherwise:

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

<SQL
ther

a)  Let FSN be the pass-through foreign' server name included in the current SQL-session cozlltext.

or of
U/N.
F WR.

per-
WEH

rified
data

126

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.

c) 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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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.

Con

d)

f)
g)

formance Rules

No additional Conformance Rules.

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

4)  The {FSN: FSCH} pair is included in the current SQL-session contéxt.
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. Let
be the ExecutionHandle returned by the invocation of Tr answi-t Request () in the librar
identified by WRLN with FSCH, STV, and STVL as arguments:

If the current SQL-session context includes an {SQL statement name : ExecutionHandle]
whose SQL statement name is equivalent to <SQL statéement name>, then let OEXH be t}
ExecutionHandle associated with <SQL statementname>.

i) The Fr eeExecut i onHandl e() routine inthe library identified by WRLN is invoked|
OEXH as the argument.
ii) The {SQL statement name : ExecutionHandle} pair whose SQL statement name i

gu-

EXH

pair
e

with

equivalent to <SQL statement name> is removed from the current SQL-session context.

The {<SQL statement name> : EXH} pair is included in the current SQL-session context.

No further General Rules of this Subclause are applied.
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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>.

For

Syntax Rules

Acc

Gen

1)

Con

mat

No additional Format items.

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

‘Insert before GR 1):‘ If the pass-through flag of'the current SQL-session context is True, and {

a)

b)

c)

d)

current SQL-session context includes an {SQl:Statement name : ExecutionHandle} pair whosg
statement name is equivalent to <SQL statemrent name>, then:

formance Rules

he
SQL

Let FSN be the pass-through foreign server name included in the current SQL-session cozlltext.

Let WN be the name of the foreign-data wrapper included in the foreign server descrip
the foreign server identified by FSN. Let WR be the foreign-data wrapper identified by
Let WRLN be the name of the library identified in the foreign-data wrapper descriptor o
Let EXH be the ExecutionHandle associated with <SQL statement name>.

The Fr eeExecut i ‘opnHandl e() routine in the library identified by WRLN is invoked with
as the argument.

The {SQL Statement name : ExecutionHandle} pair whose SQL statement name is equiv.
to <SQL'statement name> is removed from the current SQL-session context.

No-futther General Rules of this Subclause are applied.

or of
U/N.
F WR.

EXH

hlent

128

No additional Conformance Rules.
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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 additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) ‘Insert before GR 1):‘ If the pass-through flag-6f the current SQL-session context is True, and the
current SQL-session context includes an {SQL statement name : ExecutionHandle} pair whos¢ SQL
statement 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, associated
with the WPDHandle and WRDHandle, respectively, that would be returned by the invochtion
of Get WPDHandl e() and Get WRDHandl e() with EXH as the ExecutionHandle parameter.

b)  An SQL system descriptor area shall have been allocated and not yet deallocated whose name
is the value of the <descriptor name>’s <simple value specification> and whose scope i§ that
specified by-thé <scope option>. Otherwise, an exception condition is raised: invalid SQL
descriptor.name (33000).

c) LetDADbethedescriptor areaidentified by the <descriptor name>. Let N be the <occurrerces>
specified when DA was allocated.

d)« \DA is set as follows:

i) If the statement hping executedis 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) All header fields are set to the values of the header fields of WPD with the-§ame
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 valués from the corres-
ponding item descriptor areas and, optionally, subordinate deseriptors from WPD.

e)  No further General Rules of this Subclause are applied.

2) ‘Insert after GR 7)d)xi):‘ If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH are|set
to the maximum datalink length.

NOTE 45 — The term “maximum datalink length” is defined in Subclausé 4.18, “Datalinks”.

Conformance Rules

No additional 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>.

For

Syntax Rules

Acc

Gen

1)

mat

No additional Format items.

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

‘Insert after GR 1):‘ If the pass-through flag of the'current SQL-session context is True, then:

a)

b)

Let HL1 be the host language in whichthe SQL-server is written and let HLZ be the host{lan-
guage in which the foreign-data wrapper is written.

Case:

i) If an <input using clanse> 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>.

Let EXH be the(ExécutionHandle associated with SN. Let WPD and SPD be the wrapper para-
meter descriptor and server parameter descriptor, respectively, associated with the
WPDHanedle’and SPDHandle, respectively, that would be returned be the invocation of Ggt Wp-
DHandl’e() and Get SPDHandl e() with EXH as the ExecutionHandle parameter.

Let D'be the value of COUNT in WPD.
If <using arguments> is specified and the number of <using argument>s is not D, then gn

exception condition is raised: dynamic SQL error — using clause does not match dynami¢

aAzan g

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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132

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 (0700

In the first N item descriptor areas in DA:

1).

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 cla
does not match dynamic parameter specifications (07001).

use

g)

For 1 (one)<i<D:

i)

ii)

2)  Ifthe value of INDICATOR is not negative, TYPE does not indicate ROW, and the

item descriptor area is not subordinate to an item descriptor area whese 1N
ATOR value is negative or whose TYPE field indicates ARRAY, ARRAY|LOCA|
MULTISET, or MULTISET LOCATOR, and if the value of DATA is not-a valid v}
of the data type represented by the item descriptor area, thenafexception
dition is raised: dynamic SQL error — using clause does nothatch dynamic |
meter specifications (07001).

Let TDT be the effective declared type of the i-th input<dynamic parameter spec
tion> defined by the type representation of the corresponding item descriptor aj
and its subordinate descriptor areas in WPD.

Case:
1) If <using input descriptor> is specified, then:
A) LetIDAbethei-th item descriptor areain DA whose LEVEL value is 0 (7
B) Let SDT be the effective'declared type represented by IDA.
C) LetSVbe the assaciated value of IDA, which is defined to be
Case:
1) Ifithe value of INDICATOR is negative, then SV is the null value.
I1) Otherwise,
Case:

1) If TYPE indicates ROW, then SV is a row whose type is SD
whose field values are the associated values of the immedi
subordinate descriptor areas of IDA.

2)  Otherwise, SV is the value of DATA with data type SDT.

2)  If <using arguments> is specified, then let SDT and SV be the declared type
value, respectively, of the i-th <using argument>.

DIC-
TOR,
alue

con-
hara-

ifica-

ero).

"and
ately

and

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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Case:
A)  Ifthe <cast specification>
CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifi

ca-

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 resu

tis

iv) Case:

1)

the value TV; of the i-th input dynamic parameter.

B) Otherwise:
1) If the <cast specification>
CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subelause 6.13, “<cast
cification>",in ISO/IEC 9075-2, then an exeeption condition is rg
dynamic SQL error — restricted data type attribute violation (07|

I0) If the <cast specification>
CAST ( SV AS TDT )

does not conform to the.General Rules of Subclause 6.13, “<cas
specification>", in ISO/IEC 9075-2, then an exception conditio
raised in accordanceéiwith the General Rules of Subclause 6.13, “
specification>", innISO/IEC 9075-2.

[II)  The <cast spécification>
CAST ( 'SV AS TDT )

is effectively performed and the result is the value TV; of the i-{
input dynamic parameter.

If <using input descriptor> is specified, then all fields, except DATA and
DATA_POINTER, in the i-th item descriptor area of SPD, that can be set acco
to'Table 34, “Ability to set foreign-data wrapper descriptor fields”, are set W
values from the corresponding fields of the item descriptor area and, optio
subordinate descriptors of DA.

spe-
ised:
006).

t
N is
Kcast

rding
rith
hally,

TER,

1]

2)  If<using arguments> is specified, then all fields, except DATA and DATA_POIN
in the i-th item descriptor area of SPD, that can be set according to Table 34
“Ability to set foreign-data wrapper descriptor fields”, are set to implementz1tion-
dependent (UV038) values

V) Case:

1) IfHL1 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;.

2)  Otherwise, the DATA field in the i-th item descriptor area of SPD is set to TV;.
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h)  All header fields in SPD, that can be set according to Table 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

AL ol der L £ ) o T
INU UUUILIONUr CUTHUTTITUTICE NWUICS.
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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>.

For

Syntax Rules

Acc

Gen

1)

mat

No additional Format items.

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

‘Insert before GR 1):‘ If the pass-through flag of'the current SQL-session context is True, then

lan-

e the

"OW

ind

btion
s

a) Let HL1 be the host language in which‘the SQL-server is written and let HLZ be the hosf]
guage in which the foreign-data wrapper is written.

b) Case:

i) If an <output using'clause> is used in a <dynamic fetch statement>, then let SN b
<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(ExécutionHandle associated with SN. Let WRD and SRD be the wrapper
descriptor anid’server row descriptor, respectively, associated with the WRDHandle and
SRDHandlg, respectively, that would be returned by the invocation of Get WRDHandl e() :
Get SRDHandl e() with EXH as the ExecutionHandle parameter.

d) Let D'be the value of COUNT in WRD.

e) « \If<into arguments> is specified and the number of <into argument>s is not D, then an exce
condition is raised: dynamic SQL error — using clause does not match target specificatio
(67062

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 excep
condition is raised: dynamic SQL error — invalid descriptor count (07008).
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iv)

v)

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).

In the first N item descriptor areas in D4, if the number of item descriptor areas i

n

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:

ero).

e the
most
ently
Itis
c SQL
true:

and

(DT

U7
QO

i) Let SDT be the effective declared type of i-th descriptor area whose LEVEL valueis 0
(zero) and its subordinate descriptor areas in WRD.

Case:

1) If HL1 and HLZ2 are both pointer-supporting languages, then lét SV be the vilue
of the buffer addressed by the DATA_POINTER field in the corresponding item
descriptor area of SRD, with data type SDT.

2)  Otherwise, let SV be the value of the DATA field in the corresponding item
descriptor area of SRD, with data type SDT.

ii) Case:

1) If <into descriptor> is specified, then:

A)  LetIDAbe the i-th item descriptor area in DA whose LEVEL value is 0 (7
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 clausex’is used in a <dynamic fetch statement>, then let CR b
dynamic cursor identified by the <dynamic fetch statement>, and let LTDT be the
specific type of the i-th.<target specification> or <into argument> on the most rec
executed <dynamic\fetch statement> prior to the current execution, if any, for CR
implementationsdefined whether or not an exception condition is raised: dynami
error — restricted data type attribute violation (07006) if any of the following are
1) LTDPT and TDT both identify a binary large object type and only one of LTDT|

TDT'is a binary large object locator.

2)\~LTDT and TDT both identify a character large object type and only one of LT
and TDT is a character large object locator.

3) LTDT and TDT both identify an array type and only one of LTDT and TDT is
array locator.

4)  LTDT and TDT both identify a multiset type and only one of LTDT and TDT i
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:

136

1) If TDTis alocator type, then

Case:
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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 specifica-
tion>", in ISO/IEC 9075-2, and there is an implementation-defined cohver-
sion from type SDT to type TDT, then that implementation-defined cohver-
sion is effectively performed, converting SV to type TDTand the result 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, “<cast{spe-
cification>",in ISO/IEC 9075-2, then an exception condition is rdised:
dynamic SQL error — restricted data type attribute violation (07006).
1) If the <cast specification>
CAST ( SV ASCTDT )
does not'conform to the General Rules of Subclause 6.13, “<caqdt
specification>", in ISO/IEC 9075-2, then an exception conditioh is
raised in accordance with the General Rules of Subclause 6.13, “kcast
specification>", in ISO/IEC 9075-2.
[ID\~" 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 values from the
corresponding fields of the item descriptor area and, optionally, subordinate
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.

For

Syntax Rules

Acc

Gen

1)

mat

No additional Format items.

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

‘Insert before GR 1):‘ If the pass-through flag of'the current SQL-session context is True, and {
current SQL-session context includes an {SQl:Statement name : ExecutionHandle} pair whosg
statement name is equivalent to <SQL statemrent name>, then:

Let WN be the name of the foreign-data wrapper included in the foreign server descrip
the foreign server identified by FSN. Let WR be the foreign-data wrapper identified by
Let WRLN be the name of the library identified in the foreign-data wrapper descriptor o
Let EXH be the ExecutionHandle associated with <SQL statement name>.

b) Ifa<parameter using clause> is specified, then the General Rules specified in Subclause

c) The Open(9-routine in the library identified by WRLN is invoked with EXH as argument.

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 appl

e) , UNo further General Rules of this Subclause are applied.

he
SQL

a)  Let FSN be the pass-through foreign' server name included in the current SQL-session cozlltext.

or of
U/N.
F WR.

15.5,

“<input using dlaiise>", for a <parameter using clause> in an <execute statement> are applied.

Conformance Rules

138

No additional Conformance Rules.
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15.8 <dynamic declare cursor>

This Subclause 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
associated with a <cursor specification>.

For

Syntax Rules

Acc

Gen

1)

Con

mat

No additional Format items.

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

‘Insert before GR 1):‘ If the pass-through flag:6f the current SQL-session context is True, then

a)

b)

c)

d)

e)

fornmiance Rules

Noadditional Conformance Rules.

If <cursor sensitivity> is specified, then an exception condition is raised: pass-through sp
condition — invalid cursor option\(0Y001).

If <cursor scrollability> is specified, then an exception condition is raised: pass-through sp
condition — invalid cursareption (0Y001).

If <cursor holdability=is specified, then an exception condition is raised: pass-through sp
condition — invalid ctrsor option (0Y001).

If <cursor returnability> is specified, then an exception condition is raised: pass-through sp
condition =invalid cursor option (0Y001).

No further General Rules of this Subclause are applied.

pcific

ecific

pcific

ecific
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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>.

Format

No additional Format items.

Syntax Rules

No additional 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, then|an
exception condition is raised: pass-throughspecific condition — invalid cursor allocation (0Y0p2).

Conformance Rules

No additional Conformance Rules.
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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 additional Format items.

Syntax Rules

No additional 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, then|an
exception condition is raised: pass-through spécific condition — invalid cursor allocation (0Y002).

Conformance Rules

No additional Conformance Rules.
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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 additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) ‘Insert before GR 1)a):‘ If the pass-through flag 6fthe current SQL-session context is True, anfl the
current SQL-session context includes an {SQl:Statement name : ExecutionHandle} pair whos¢ SQL
statement name is equivalent to <SQL statemrent name>, then:

a)  Let FSN be the name of the pass-through foreign server included in the current SQL-seskion
context. Let WN be the name of/the foreign-data wrapper included in the foreign server
descriptor 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 descrjiptor
of WR. Let EXH be thesExecutionHandle associated with <SQL statement name>.

b) Ifan <input using.clause> is specified, then the General Rules specified in Subclause 15}5,
“<input using ¢lause>", for <dynamic open statement> are applied.

c) The Open(9-routine in the library identified by WRLN is invoked with EXH as argument.

d) No furthrer General Rules of this Subclause are applied.

Conformance Rules

Na additional f'nnfnrmnnr‘o 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 additional Format items.

Syntax Rules

No additional 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 {
current SQL-session context includes a {SQL statement name : ExecutionHandle} pair whose
statement name is equivalent to <SQL statemrent name>, then:

Let WN be the name of the foreign-data wrapper included in the foreign server descrip
the foreign server identified by FSN. Let WR be the foreign-data wrapper identified by
Let WRLN be the name of the library identified in the foreign-data wrapper descriptor o
Let EXH be the ExecutionHandle associated with <SQL statement name>.

b) Thelterate() roufine in the library identified by WRLN is invoked with EXH as argum

clause> infardynamic fetch statement> are applied.

d) No furthrer General Rules of this Subclause are applied.

Conformance Rules

he
SQL

a)  Let FSN be the pass-through foreign' server name included in the current SQL-session cozlltext.

or of
U/N.
F WR.

ent.

c)  The General Rules specified in Subclause 15.6, “<output using clause>", for a <result using

Na additional f'nnfnrmnnr‘o 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 additional Format items.

Syntax Rules

No additional 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
current SQL-session context includes an {SQl:Statement name : ExecutionHandle} pair whos¢ SQL
statement name is equivalent to <SQL statemrent name>, then:

a)  Let FSN be the pass-through foreign' server name included in the current SQL-session cozlltext.
Let WN be the name of the foreign-data wrapper included in the foreign server descripfor 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 ExecutionHandle 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 General Rules of this Subclause are applied.

Conformance/Rules

No additional Conformance Rules.
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This Clause modifies Clause 21, “Embedded SQL”, in ISO/IEC 9075-2.

DEIEOOSCr2Am->
Progtrarit>

16.}—<embedded-SQL-Ada

This Subclause modifies Subclause 21.3, “<embedded SQL Ada program>", in ISO/IEC 9075-2.

Furiction

Specjfy an <embedded SQL Ada program>.

Format

<Ada| derived type specification> ::=
I All alternatives froml|SQ |EC 9075-2
| rAda DATALI NK vari abl e>

<Ada| DATALI NK variable> ::=
SQ TYPE IS <datalink type>

Syntax Rules

1) \Insert after SR S)n):‘ The syntax

SQL TYPE IS
<datal i nk type>

shall be replaced by
Interfaces. SQL. CHAR( 1.J 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

No‘additional Access 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 dgrived variable> ::=
I All alternatives from|SQO|EC 9075-2
| gRC DATALI NK vari abl e>

<C DATALI NK variable> :: =
SQ TYPE IS <datalink type> <C host identifier> [ <Cinitial value>]
[ { <comma> <C host identifier> [ <Cinitial value>] }... ]

Synitax Rules

1) ‘Insert after SR 5)p):‘ The syntax

SQL TYPE | S <datalink type>
shall be replaced by
char [ MDL]

where MDL is the maximum datalink length; in any <C DATALINK variable>.
NOTE 47 — The term “maximum datalink'length” is defined in Subclause 4.18, “Datalinks”.

Access Rules

No additional Access Rules.

General Rules

No additional‘General Rules.

Conformance Rules

1) ’Insert after the last CR: ‘ Without Feature M003, “Datalinks via Embedded SQL’, conforming $QL

DATALINIZ
1augudgc blldll not LUllLdlll d \\_‘ DUDATALIININ Vdl ldUle

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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IEC 9075-9:2023(E)
<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>.

For

mat

<COBfL derived type specification> ::=

I All alternatives from|SQO|EC 9075-2
KCOBOL DATALI NK vari abl e>

<COB[OL DATALI NK variable> ::=

USAGE [ IS] ] SQ TYPE IS <datalink type>

Synitax Rules

1)

Acc

Gen

Con

1)

‘Insert after SR 5)m):‘ The syntax

SQL TYPE | S <datalink type>
shall be replaced by

PI C X(MDL).

ess Rules

No additional Access Rules.

eral Rules

No additional Géneral Rules.

formance Rules

where MDL is the maximum datalink lengthgin any <COBOL DATALINK variable>.

NOTE 48 — The term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.

’Insert after the last CR:‘ Without Feature M003, “Datalinks via Embedded SQL”, conforming $QL
language shall not contain a <COBOL DATALINK variable>.

2)

148

‘ 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

<Forfran derived type specification> ::=
I All alternatives froml|SQO |EC 9075-2
| gFortran DATALI NK vari abl e>

<Forfran DATALINK variable> ::=
SQ TYPE IS <datalink type>

Synitax Rules

1) ‘Insert after SR 6)n):‘ The syntax

SQL TYPE | S <datalink type>
for a given <Fortran host identifier> fhi shall be replaced by
CHARACTER f hi * MDL

where MDL is the maximum datalink lengthgin any <Fortran DATALINK variable>.

NOTE 49 — The term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.

Access Rules

No additional Access Rules.

General Rules

No additional Géneral Rules.

Conformance Rules

1) ’Insert after the last CR:‘ Without Feature M003, “Datalinks via Embedded SQL”, conforming $QL
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

Spec

For

<MUMPS derived type specification> ::=

<MUMPS DATALI NK variable> ::=
SQ TYPE IS <datalink type>

Synitax Rules

Acc

Gen

Con

1)

2)

ify an <embedded SQL MUMPS program>.

mat

I All alternatives from|SQO|EC 9075-2
<MUMPS DATALI NK vari abl e>

No additional Syntax Rules.

ess Rules

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

‘Insert after the last CR:‘ Without Feature M003, “Datalinks via Embedded SQL’, conforming §
language shall not contain a <MUMPS DATALINK variable>.

’Insert after the last-CR: ‘ Without Feature M015, “Datalinks via M ”, conforming SQL language
not contain a <MUMPS DATALINK variable>.

QL

shall

150
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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

<Pasgal derived type specification> ::=
I Al alternatives fromI|SQ |EC 9075-2
| gPascal DATALINK vari abl e>

<Pastal DATALINK variable> ::=
SQ TYPE IS <datalink type>

Synitax 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 lengthyin any <Pascal DATALINK variable>.

NOTE 50 — The term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.

Access Rules

No additional Access Rules.

General Rules

No additional Géneral Rules.

Conformance Rules

1) ’Insert after the last CR:‘ Without Feature M003, “Datalinks via Embedded SQL”, conforming $QL
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/| derived type specification> ::=
I Al alternatives fromI|SQ |EC 9075-2
| gPL/I DATALINK vari abl e>

<PL/| DATALINK variable> ::=
SQ TYPE IS <datalink type>

Synitax 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 lengthin any <PL/I DATALINK variable>.

NOTE 51 — The term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.

Access Rules

No additional Access Rules.

General Rules

No additional Géneral Rules.

Conformance Rules

1) ’Insert after the last CR:‘ Without Feature M003, “Datalinks via Embedded SQL”, conforming $QL
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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17 Diagnostics management

This Clause modifies Clause 23, “Diagnostics management”, in ISO/IEC 9075-2.

17 1 oot dircnostics statements
. <getaldghHosHesS St tte e Nt

This Subclause modifies Subclause 23.1, “<get diagnostics statement>", in ISO/IEC 9075-2.

Furiction

Get gxception or completion condition information from the diagnostics area.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) ‘Insert into Table 39, “SQl=statement codes”| the rows of Table 13, “SQL-statement codes”.

Table 13 — SQL-statement codes

SQL-statement Identifier Codle
<alter foreign-data wrapper statement> ALTER FOREIGN DATA WRAPPER 12(
<alter routine mapping statement> ALTER ROUTINE MAPPING 13(
<alter foreign server statement> ALTER SERVER 104§
<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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17.1

<get diagnostics statement>

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
<foreign table definition> CREATE FOREIGN TABLE 103
<import foreign schema statement> IMPORT FOREIGN SCHEMA 12§
<routine mapping definition> CREATE ROUTINE MAPPING 137
<set passthrough statement> SET PASSTHROUGH 124
<user mapping definition> CREATE USER MAPPING 127
Statements that are defined by a foreign-data A character string value defined by a y 2

wrapper

foreign-data wrapper different from
the valfie)/associated with any other
SQL-statement

Z An implementation-defined (IV016) negative number different from the value associated with any other SQL-stat¢ment.

Con

formance Rules

No additional 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.}—<CLIroutine>

o ’ g

This Subclause modifies Subclause 6.1, “<CLI routine>", in ISO/IEC 9075-3.

Furiction

Describe a generic SQL/CLI routine.

Format

<CL

routine> ::=
I All alternatives from|SQ |EC 9075-3
| Buil dDat aLi nk
| feet Datali nkAttr

Syntax Rules
1) ’Insert into Table 4, “Abbreviated SQL/CLI generic names”| the rows of Table 14, “Abbreviated
SQL/CLI generic names”.
Table 14 ~-Abbreviated SQL/CLI generic names
Generic Name Abbreviation
BuildDataLink BDL
GetDataLinkAttr GDL

Access Rules

No additional Access Rules.

Ge ﬁ'l'f\l 'l'llﬂc
CAIUL IN1IVJ

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 &ENGTH pre
set to the maximum possible length in octets of the datalink.

2) ‘Insert after GR 8)d)vi)10):| If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH|are
set to the maximum possible length in octets of the datalink.

Conformance Rules

No additional 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.

Synltax Rules

1) |[Insertafter SR 5)c)xiv):| TYPE indicates DATALINK.

2) ‘Augment 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 folowing is true:
a) NULLis true.
b) DEFERRED is true.

4) ‘Augment SR 13)C)iV)‘ by adding “DATALINK” to the list of typesindicated.

Access Rules

Gen

1)

No additional Access Rules.

eral Rules

Insert into Table 6, “Codes used for implémentation data types in SQL/CLI”
“Codes used for implementation data:types in SQL/CLI".

Table 15 — Codes used for implementation data types in SQL/CLI

the rows of Table 15,

Data Type Code

DATALINK 70

2)

the rows of Table 16, “(

‘ Insertinto Table 7, “Codes used for application data types in SQL/CLI”
used for application data types in SQL/CLI".

Table 16 — Codes used for application data types in SQL/CLI

odes

Data Tvpe Code

A VA0
YP© ooUat

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”
identify SQL/CLI routines”.

the rows of Table 17, “Codes used to

Table 17 — Codes used to identify SQL/CLI routines

Gé¢neric Name Code
ByildDataLink 1029
GgtDataLinkAttr 1034

Inseftinto Table 28, “Codes and data types for implementation information”| the@rows of Table 18, “Jodes
and dlata types for implementation information”.

Table 18 — Codes and data types for implementation-information

Information Type Code Data Type

MAXIMUM DATALINK LENGTH 20004 INTEGER

Table 19 — Codes used for datalink attributes

Atltribute Code
Uli{L COMPLETE 3
Uli(L PATH 4
UII(L PATH ONLY 5
UII(L SCHEME 6
Ull{L SERVER 7
injplementation- <0
ddfined (IV017)

dqtalink attribute

Insertinto 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-atiribute

L: an implementation-defined (IL029) integer not less than the maximum datalink length. (The term “maximum-.dataljnk
lerjgth” is defined in Subclause 4.18, “Datalinks”.)

© ISO/IEC 2023 - All rights reserved 159


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

ISO/IEC 9075-9:2023(E)
18.5 SQL/CLI data type correspondences

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

‘Inse 't into Table 39, “SQL/CLI data type correspondences for Ada”| the rows of Table 21, “SQL/CL] data
typelcorrespondences for Ada”.

Table 21 — SQL/CLI data type correspondences for‘Ada

SQL Data Type Ada Data Type

DATALINK SQL_STANDARD. CHAR, withr P'Length of LD

LDy the length of the Ada character type corresponding with SQL datatype DATALINK, which is implementation-defirjed
(1Y007)

‘Inse 't into Table 40, “SQL/CLI data type correspondences for C”| the rows of Table 22, “SQL/CLI data
typelcorrespondences for C”.

Table 22 — SQL/CLI'data type correspondences for C

SQL Data Type C Data Type

DATALINK char, with length LD

LDy the length of the C character type corresponding with SQL data type DATALINK, is implementation-defined (IVOOB)

Inseft into Table 41, ¥SQL/CLI data type correspondences for COBOL’| the rows of Table 23, “SQL/|CLI
dataftype correspendences 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

LD: the length of the Fortran character type corresponding with SQL data type DATALINK, which is is implementation-

defired{tv61603

Inseft into Table 43, “SQL/CLI data type correspondences for M”| the rows of Table 25, “SQL)/€ELI data
typelcorrespondences for M”.

Table 25 — SQL/CLI data type correspondences for M

SQL Data Type MUMPS Data Type

DATALINK character

Inseft into Table 44, “SQL/CLI data type correspondences for Pas¢al”| the rows of Table 26, “SQL/CLI
dataftype correspondences for Pascal”.

Table 26 — SQL/CLI data type correspondences for Pascal

SQL Data Type Pascal Data Type

DATALINK PACKEDNARRAY[ 1. . LD] OF CHAR

LDy the length of the Pascal character type corresponding with SQL data type DATALINK, which is is implementation-
defined (IV011)

Inseft into Table 45, “SQL/CLI data type correspondences for PL/1”| the rows of Table 27, “SQL/CLI data

type[correspondences for PL/A%

Table 27 — SQL/CLI data type correspondences for PL/I

SQL Data Type PL/I Data Type

DATALINK CHARACTER VARYI NG LD)

LDy the length of the PL /I character type corresponding with SQL data type DATALINK, which is is implementation-defiged
(IMo12)
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19

SQL/CLI routines

This Clause modifies Clause 7, “SQL/CLI routines”, in ISO/IEC 9075-3.

19.1—BuildPatalinkQ
Function
Build a datalink value.
Definition
Bui | fiDat aLi nk (
5t at enent Handl e IN | NTEGER,
Dat aLocat i on IN CHARACTER(L1),
Dat aLocat i onLengt h I'N | NTEGER,
Dat aLi nk OUT CHARACTER(L2),
Buf f er Lengt h IN | NTEGER,
5t ri ngLengt h QUT | NTEGER )
RETURNS SMALLI NT
whetle L1 has a maximum value equal to the implementation-defined (IL006) maximum length of 4

Variﬂe-length character string and L2 has a maximum value equal to the implementation-defined (IL

maxi

Gen

1)

2)

3)
4)

um length of a datalink.

eral Rules

Let SH be the value of StatementHandle.

NOTE 52 — SH is used only-if BuildDataLink issues a completion or exception condition.

Let DL be the datalink value whose File Reference is DataLocation.
NOTE 53 — File Reference is defined in Subclause 4.18, “Datalinks”.

Let DLL be the-length in octets of DL.

If DLL is greater than the maximum datalink length, then an exception condition is raised: CLI-sp
condition > invalid datalink value (HY093).

NOTE 54 — The term “maximum datalink length” is defined in Subclause 4.18, “Datalinks”.

5)

018)

ecific

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 aLi nkAttr (

RETU

whet

Gen

1)

2)
3)

4)
5)

6)
7)

8)

eral Rules

Let SH be the value of StatementHandle.

NOTE 55 — SH is used only if GetDataLinkAttr issues a completion or exception condition.
Let A be the value of Attribute.

If A is not one of the code values in Table 19;“Codes used for datalink attributes”, then an exce
condition is raised: CLI-specific conditiop~— invalid attribute identifier (HY092).

Let DLL be the value of DataLinkLength.
Case:
a) IfDLL is not negative,then let DL be the first DLL octets of Datalink.

b)  Otherwise, an exception condition is raised: FDW-specific condition — invalid string leng
buffer length (HV090).

Let ML be the implementation-defined (IL018) maximum length in characters of a datalink v

If DL is not.atvalid datalink value, then an exception condition is raised: CLI-specific condition
invalid datalink value (HY093).

Let BE-be the value of BufferLength.

9)

5t at enent Handl e IN | NTEGER,

\ttribute IN SMALLI NT,

Dat alLi nk IN CHARACTER(L),

Dat aLi nkLengt h I N | NTECER,

Val ue OUT ANY,

Buf f er Lengt h IN | NTEGER,

5t ri ngLengt h OUT | NTECER )

RNS SIVALLI NT

e L has a maximum value equal to the implementation-defined (IL018)maximum length of a datalink.

btion

th or

hlue.

If'A specifies an implementation-defined (IV017) datalink attribute, then

Case:

a) Ifthe 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.
b) 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 DL.
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 value’function>".

11) [The General Rules of Subclause 22.7, “Character string retrieval for external-data”, are applied/with

Conformance Rules

Value as TARGET, AV as VALUE, BL as TARGET OCTET LENGTH, and Stringllength as RETURNED
OCTET LENGTH.

1) |[Without Feature M002, “Datalinks via SQL/CLI", conforming SQL language shall not contain Get -

Dat aLi nkAttr ().

164
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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.

Defjnition

No additional Definition.

General Rules

1) ‘Insert into GR 10)a), after the 7th list item:‘

—  MAXIMUM DATALINK LENGTH

Conformance Rules

1) ’ Insert after the last CR:| Without Feature M002, “Datalinks via SQL/CLI”, in conforming SQL langpage,
the value of InfoType shall not indicate MAXIMUM DATALINK LENGTH.
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URLs

20.1 URL format

Furiction

Spec

fy the precise format of a URL within a datalink. The specification is a direct translation 6f the f

of HTTP and FILE URLs specified in RFC 3986, except that “localhost” has been omitted,frem the f

of FI

LE URL. RFC 2368, RFC 3986, RFC 3978 and other documents specify also other URL-schemes;

formptted according to those other schemes are not supported within datalinks.

For
<url

<htt
<h

<htt
<hos
<h

<hos

<hos

mat

b =
<http url >
<file url>

b url> ::=
t p> <col on> <sol i dus> <sol i dus> <host port> [ <Sol'idus> <hpath> ]

h> ¢ : =

Wl HY {t ] TI{t]| Ty {pl P}

port> ::=
bst > [ <col on> <port> ]

> =
<host nane>
<khost nunber >

nane> ::=
<dormi n | abel > <perigd>\}... ] <top |abel >

<donpi n | abel > :: =

<l et

<l ab

[

<t op

<hos
<d

<dig
<d

<por
<d

166

<letter or digit>
Kl etter or digit>=<label tail>

mat
mat
[JRLs

er or digig>\V:=
Ksi npl e Lation letter>
di gi t >
el fail> =
<letter or digit>| <minus sign>}... ] <letter or digit>
| abel > :: =

<simple Latin letter>
<simple Latin letter> <l abel tail>

t nunber> ::=
i gi ts> <period> <digits> <period> <digits> <period> <digits>

its> ::=
igit>. ..
t> 1=
igits>
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<hpath> :: =
<hsegnent> [ { <solidus> <hsegnent> }... ]

<hsegnent> ::=
[ <hsegnent character>... ]

<hsegnent character> ::=
<uchar >

<col on>

<commercial at>
Fanper sand>

Kequal s operat or >

<uchpr> :: =
Kunr eserved>
| gescape>

<unr gserved> :: =

<sinple Latin letter>
| gdigit>

| gsafe>

| gextra>

<safp> ::=
<dol | ar si gn>
Km nus sign>
Kunder scor e>
Kper i od>

Kpl us sign>

<extfa> ::=

Kexcl amati on point >
Kast eri sk>

Kquot e>

<l eft paren>

Kright paren>
Kcomra>

<escppe> ::=
<pgrcent > <hexit> <hexit>

<filg url>::=
<f|le> <col on> <sol i.dus> <sol i dus> <host> <sol i dus> <f pat h>

<filg> ::=

{11 FYyY{iANpr{t 1 r}y{el]E}
<fpafh> :: =

<fsegment>\ { <solidus> <fsegnent> }... ]

<fsepnent> ::=
[ gfsegnent 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.

Conformance Rules

None.
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Catalog manipulation

21.1 <foreign server definition>

Fun

Defiy

For

<for
CR

<ser
'

<ser
11

Syntax Rules

1)

2)

3)

Acc

1)

ction

e a foreign server.

mat

i gn server definition> ::=

FATE SERVER <f orei gn server name>

[ TYPE <server type>] [ VERSION <server version> ]

FOREI GN DATA WRAPPER <f or ei gn-data wrapper nanme> [ <generi'c options> ]

er type> ::=
See the Syntax Rul es.

er version> ::=
See the Syntax Rul es.

Let FSN be the <foreign server name>. Let.C1 be the catalog identified by the explicit or impli
catalog name of FSN. C1 shall not include)a foreign server descriptor whose foreign server na
equivalent to FSN.

Let WN be the <foreign-data wrapper name>. Let C2 be the catalog identified by the explicit
implicit catalog name of WN..C2 shall include a foreign-data wrapper descriptor whose foreign
wrapper name is WN.

defined (IV018).

ess Rules

The applicable privileges shall include the USAGE privilege on the foreign-data wrapper iden
by <fereign-data wrapper name>.

cit
me is

The permissible Formatand values for <server type> and <server version> are implementatijon-

fified

2)

Additional privileges, if any, necessary to execute <foreign server definition> are implementagion-

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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2)

<foreign server definition>

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.

A privilege 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

Con

1)

formance Rules

Without Feature M004, “Foreign data support”, conforming SQL language shall notceritain a <fofeign
server definition>.

170
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21.2 <alter foreign server statement>

Function

Change the definition of a foreign server.

Format

<alter foreign server statenent> ::=
ALTTER SERVER <foreign server nane> [ <new version> ] [ <alter generic optionsx\]

<new| version> ::=
VERSI ON <server version>

Synitax Rules

1) |If <new version> is not specified, then <alter generic options> shall.bespecified.
2) |If <alter generic options> is not specified, then <new version> shall be specified.

3) |Let FSN be the <foreign server name>. Let C be the catalogidéntified by the explicit or implic
catalog name of FSN. C shall include a foreign server descrviptor FSD whose foreign server nathe is
equivalent to FSN.

(i

4) |Let A be the authorization identifier that owns theforeign server descriptor identified by FSK.

Access Rules

1) |The enabled authorization identifiers shall include A.

General Rules

1) [If<new version> NV is spgcified, then the <server version> included in FSD is the <server vergion>
specified in NV.

Conformance Rules

1) [WithoutFeature M004, “Foreign data support”, conforming SQL language shall not contain an qalter
foreign Server statement>.
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21.3 <drop foreign server statement>

Function

Destroy a foreign server descriptor.

For

<dro

DROP SERVER <f orei gn server nanme> <drop behavi or >

Syntax Rules

1)

2)

3)

Acc

1)

Gen

1)

2)

mat

b foreign server statenent> ::=

Let FSN be the <foreign server name>. Let C be the catalog identified by the explicit or implic
catalog name of FSN. C shall include a foreign server descriptor S whoseforeign server name
equivalent to FSN.

a) Aforeign table descriptor.
b)  Aroutine mapping descriptor.
c)  Auser mapping descriptor.

Let A be the authorization identifier that owns the‘foreign server descriptor identified by FSN

ess Rules

The enabled authorization identifiers-shall include A.

eral Rules

Let UM be any user mapping descriptor that includes a foreign server name that is equivalenf
FSN. Let Al be the authorization identifier included in UM. The following <drop user mapping
statement> is effeétively executed without further Access Rule checking:

DROP USER MARPI NG FOR Al SERVER FSN

to FSN:-Liet RMN be the routine mapping name included in RM. The following <drop routine may
statement> is effectively executed without further Access Rule checking:

3)

4)

172

If <drop behavior> specifies RESTRICT, then S shall not be referenced by any of the following

(i

IS

to

Let RM be any routine mapping descriptor that includes a foreign server name that is equivalent

ping

| DROP ROUTI NEMAPPI NG RMN

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

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
<forgign-data wapper definition> ::=

CREATE FORElI GN DATA WRAPPER <f or ei gn- data wrapper nane>

[ <library nane specification> ] <language clause> [ <generic options> ]

<libfary nane specification> ::=

LI BRARY <l i brary nane>
<libfary nane> ::=

<cparacter string literal >

Syntax Rules

1) |Let WN be the <foreign-data wrapper name>. Let C be the catalog identified by the explicit o]
implicit catalog name of WN. C shall not include a foreigi-data wrapper descriptor whose forgign-
data wrapper name is equivalent to WN.

2) |If<library name specification> is not specified, thef,a <library name specification> with an irpple-
mentation-dependent (UV039) <library name>‘issimplicit.

Accpss Rules

1) |The privileges necessary to execute <foreign-data wrapper definition> are implementation-defined
(IwW027).

General Rules

1) | A foreign-data wrapper descriptor WD is created. WD includes:

a) The foreign=data wrapper name WN.

b)  The current authorization identifier.

c¢) Theimplicit or explicit <library name>.

d)A. ‘The name of the language specified in <language clause>.

€ If <genericoptions>GoOisspecified; them the genericoptions descriptor created by ¢O; 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

<al t
AL

Syntax Rules

1)

2)
3)
4)

Acc

1)

Gen

1)

Con

1)

br forei gn-data w apper statement> ::=
TER FOREI GN DATA WRAPPER <f or ei gn-data w apper nanme>
[ <library nane specification>] [ <alter generic options> ]

data wrapper name is equivalent to WN.

WN.

ess Rules

The enabled authorization identifiers shall include A.

eral Rules

If <library name specification> is specified, then the <library name> is included in W, replacin
existing <library name>-

formance Rules

Without Featuré M004, “Foreign data support”, conforming SQL language shall not contain an <
foreign-data-wrapper statement>.

Let WN be the <foreign-data wrapper name>. Let C be the catalog identified by the explicit or
implicit catalog name of FSN. C shall include a foreign-data wrapper descriptor W whose forejign-

If <library name specification> is not specified, then <alter generic options> shall be specifieI.

If <alter generic options> is not specified, then <library naime'specification> shall be specifiedl.

Let A be the authorization identifier that owns the foreign-data wrapper descriptor identified by

g any

alter

176
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21.6 <drop foreign-data wrapper statement>

Function

Destroy a foreign-data wrapper.

Format

<dro
DR

Syntax Rules

1)

2)

3)

Acc

1)

Gen

1)

2)

Con

1)

b forei gn-data w apper statenment> ::=
DP FOREI GN DATA WRAPPER <f or ei gn-data w apper nane> <drop behavi or >

Let WN be the <foreign-data wrapper name>. Let C be the catalog identified by the explicit or
implicit catalog name of FSN. C shall include a foreign-data wrapper desCriptor W whose fore
data wrapper name is equivalent to WN.

included in any foreign server descriptor.

Let A be the authorization identifier that owns the foreigniédata wrapper descriptor identifiec
WN.

ess Rules

The enabled authorization identifiers shall include A.

eral Rules

The following <revoke statement> is effectively executed with a current authorization identif
“ SYSTEM” and without further-Access Rule checking:

REVOKE ALL PRI VI LEGES-ON WN FROM A CASCADE

The descriptor of Wis’‘destroyed.

formanceRules

Without Eeature M004, “Foreign data support”, conforming SQL language shall not contain a
foreign-data wrapper statement>.

ign-

If <drop behavior> specifies RESTRICT, then W shall not be referenced by the foreign server name

| by

er of

drop
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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

<inpprt foreign schema statement> ::=
| MPORT FOREI GN SCHEMA <forei gn schema nane> [ <inport qualifications> ]
FROM SERVER <f orei gn server nane> | NTO <l ocal schenma nane>
<inmpprt qualifications> ::=
L IMT TO <l eft paren> <table name |ist> <right paren>
| EXCEPT <l eft paren> <table name |ist> <right paren>

<table nane list> ::=
<tp@bl e name> [ { <comma> <table nane> }... ]

<forgign schema nanme> ::=
<sghema name>

<l ochl schema nane> ::=
<sthema nane>

Synitax Rules

1) |Let FSN be <foreign schema name>.

2) |For every <table name> TN contained iin <table name list>:

a) If TN specifies a <schema manhie> SN, then SN shall be equivalent to FSN.
b)  Otherwise, a <schema hame> that is equivalent to FSN is implicit.

3) |There shall be an SQL-schema identified by <local schema name> LSN.

Access Rules

None.

GeneralRules

1) Ifthe fnrpign server FSVR identified hy <fnrpign servername> FSVRN does not maintain informhtion

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>.

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)

Con

iy

2)

For every <table name> FTN contained in ITNL:

a) Letnbethe number of columns whose descriptors are included in the table identified by|FTN.

b) LetBCD; 1 (one) <i< n, be a<basic column definition> that contains a <column-name> pqui-
valent to the name of the i-th column COL of the table identified by FTN, a<data type> corres-

ponding to the data type of COL, and implementation-defined <column(generic optionsy.

c) Let FTD be a <foreign table definition> that contains FTN, every B€D;,"1 (one) <i<n, in

sequence, separated by <comma>s, FSVRN, and implementation=defined <table generic
options>.

d) FTDis effectively executed.

formance Rules

Without Feature M004, “Foreign data support”, conforming SQL language shall not contain an
<import foreign schema statement>.

Without Feature M005, “Foreign schema support”, conforming SQL language shall not specify
<import foreign schema statement>.
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21.8 <routine mapping definition>

Function

Define a routine mapping.

Format

<roufine mapping definition> ::=
CREATE ROUTI NE MAPPI NG <routi ne mappi ng nane> FOR <specific routine designator>
SERVER <f orei gn server name> [ <generic options> ]

Syntax Rules

1) |Let ESN be the <foreign server name>. Let RMN be the <routine mappingname>.

2) | The catalog identified by the explicit or implicit catalog name of FSN'shall include a foreign s¢rver
descriptor whose foreign server name is equivalent to FSN.

3) |TheSQL-environmentshall notinclude a routine mapping descriptor whose routine mapping pame
is RMN.

4) |LetR be the SQL-invoked routine identified by the <spegific routine designator>. R shall identify
an SQL-invoked regular function.

5) |Let SRN be the <specific name> of R.

6) |The SQL-environment shall not include a roitine mapping descriptor whose specific routine pame
is SRN and whose foreign server name is FSN.

Access Rules

1) |The applicable privileges shall include the USAGE privilege on the foreign server identified by FSN.

2) | Additional privileges, if any,/necessary to execute <routine mapping definition> are implementdtion-
defined (IE027).

General Rules

1) [A routinesmapping descriptor RMD is created. RMD includes:

a) , vThe 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)  WithoutFeature M004, “Foreign data support”, conforming SQL language shall not contain a <routine
mapping definition>.
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21.9 <alter routine mapping statement>

Function

Change the definition of a routine mapping.

Format

<al t
AL

Syntax Rules

1)
2)

Acc

1)

Gen

Con

1)

br routi ne mapping statenent> ::=
TER ROUTI NE MAPPI NG <routine mappi ng nane> <al ter generic options>

Let RMN be the <routine mapping name> and let AGO be the <alter genericoptions>.

The SQL-environment shall include a routine mapping descriptor RMD\whose routine mappi
name is RMN.

ess Rules

The privileges necessary to execute <alter routine mapping statement> are implementation-de
(IW029).

eral Rules

None.

formance Rules

Without Feature M004, “Foreign data support”, conforming SQL language shall not contain an <
routine mapping statement>.

fined

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 RMN be the <routine mapping name>.

2) | The SQL-environment shall include a routine mapping descriptor RMDwhose routine mapping
name is RMN.

Access Rules

1) |[The privileges necessary to execute <drop routine mapping statement> are implementation-defined
(IW030).

General Rules

1) |[RMD is destroyed.

Conformance Rules

1) [Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a 4drop
routine mapping statement>.
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SQL/MED common specifications

22.1 Description of foreign-data wrapper item descriptor areas

Fun

Spec

Syntax Rules

1)

2)

3)

4)

5)

ction

fy the identifiers, data types and codes for fields used in foreign-data wrapper item descriptor g

A foreign-data wrapper item descriptor area consists of the fields specified.in Table 4, “Fieldd i

foreign-data wrapper descriptor areas”.

Let HL1 be the host language in which the SQL-server is written aridlet HLZ be the host langt
in which the foreign-data wrapper is written.

Given a foreign-data wrapper item descriptor area IDA in which the value of LEVEL is some v
N, the immediately subordinate descriptor areas of IDA are‘those foreign-data wrapper item
descriptor areas in which the value of LEVEL is N+1 and\whose position in the foreign-data wr3
descriptor area follows that of IDA and precedes that.of any foreign-data wrapper item descr
area in which the value of LEVEL is less than N+1. Thé subordinate descriptor areas of IDA are {
foreign-data wrapper item descriptor areas that'are immediately subordinate descriptor arej
IDA or that are subordinate descriptor areas-0f a foreign-data wrapper item descriptor area t
immediately subordinate to IDA.

Given a data type DT and its descripter DE, the immediately subordinate descriptors of DE ar|
defined to be

Case:

reas.

lage

hlue

pper
ptor
hose
s of
nat is

w

a) If DTis ROW, then thefield descriptors of the fields of DT. The i-th immediately subordipate

descriptor is the descriptor of the i-th field of DT.

b)  If DT is ARRAY-or MULTISET, then the descriptor of the associated element type of DT. T

subordinate,descriptors of DE are those descriptors that are immediately subordinate
descriptars of DE or that are subordinate descriptors of a descriptor that is immediatel
subordinate to DE.

Givenadescriptor DE, let SDEj represent its j-th immediately subordinate descriptor. There i
implied ordering of the subordinate descriptors of DE, such that:

he

<

an

a)—SDE4 isin the first ordinal position.

6)

<ty o

b)  The ordinal position of SDE, 1 is K+NS+1, where K is the ordinal position of SDE; and NS is the
number of subordinate descriptors of SDE|. The implicitly ordered subordinate descriptors

of 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, €CHARACTHR
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 are exdctly
N immediately subordinate descriptor.areas of IDA, and those item descriptor argas
are valid.
vii) TYPE indicates ARRAY LOCATOR-or MULTISET LOCATOR, there is exactly 1 (one
immediately subordinate descriptor area of IDA, and that item descriptor area is yalid.
viii) TYPE indicates an implementation-defined (IE002) data type.

Let IDA be a foreign-data wrapperitem descriptor area in a server parameter descriptor.

If the value of INDICATOR is theappropriate “Code” for SQL NULL DATA in Table 26, “Miscellan
codes used in CLI”, in ISO/IEC 9075-3, then NULL is true for IDA. Otherwise, NULL is false for

IDA is valid if and only.if:

a)

b)

TYPE is one‘ofthe code values in Table 16, “Codes used for application data types in SQL
or TYPE/indicates ROW.

If LEVEL is O (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the serve
pdrameter descriptor associated with IDA. IDA shall be one of exactly TLC item descript
areas in the server parameter descriptor.

Exactly one of the following is true:

eous
IDA.

CLI”,

28

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 addressed by
DATA_POINTER is a valid length value for a CHARACTER, CHARACTER LARGE

OBJECT, BINARY, BINARY VARYING, or BINARY LARGE OBJECT data type, a
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.

ii) TYPE indicates CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE OBJECT LOC-
ATOR, or USER-DEFINED TYPE LOCATOR.

iii)  TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and scale

] £, +L NIIMERIC doto 4o
vdlUutTo IUI UICT INUIVILIINTG Udtd LleC-

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

V) TYPE indicates SMALLINT, INTEGER, BIGINT, REAL, or DOUBLE PREEISION.

vi) TYPE indicates FLOAT, and PRECISION is a valid precision valuefor'the FLOAT data
type.

vii) TYPE indicates DECFLOAT, and PRECISION is a valid precision value for the DECFLOAT
data type.

viii) TYPE indicates REF.
ix) TYPE indicates DATALINK.

X) TYPE indicates ROW and, where N is the value of the DEGREE field, there are exattly
N immediately subordinate foreign-datawrapper descriptor areas of IDA, and thpse
foreign-data wrapper item descriptor‘areas are valid.

xi) TYPE indicates ARRAY LOCATORer MULTISET LOCATOR, there is exactly 1 (one
immediately subordinate descriptor area of IDA, and that subordinate descriptor|area
is valid.

xii)  TYPE indicates an implementation-defined (IE002) data type.
d) Case:

i) If HL1 and HLZ2%re both pointer-supporting languages, then exactly one of the following
is true:

1) DATA_POINTER is zero and NULL is true.

2).“DATA_POINTER is not zero and the value of the host variable addressed by
DATA_POINTER is a valid value of the data type indicated by TYPE.

ii) Otherwise, DATA is a valid value of the data type indicated by TYPE.

11) | A fofieign-data wrapper item descriptor area IDA in a server row descriptor is valid if and only if:

da)’) TYPEis one of the code values in 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:

i) TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and scale
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.

LOCATOR SMALLINT INTEGER, BIGINT REAL, DOUBLE PRECISION BOOLEAN; USER-
DEFINED TYPE LOCATOR, REF, or DATALINK.

vi)  TYPE indicates ROW and, where N is the value of the DEGREE field, thete are exactly
N immediately subordinate descriptor areas of IDA, and those subordinate descriptor
areas are valid.

vii)  TYPE indicates ARRAY LOCATOR or MULTISET LOCATOR, thére is exactly 1 (one
immediately subordinate descriptor area of /DA, and thatsubordinate descriptor|area
is valid.

viii) TYPE indicates an implementation-defined (IE002] data type.

General Rules

None.

Conformance Rules

None.
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22.2 Implicit foreign-data wrapper cursor

Function

Declare and open a foreign-data wrapper cursor.

Subclause Signature

“I'mglicit foreign-data w apper cursor” [General Rules] (
Pqramet er: “ALLOCATED FDW EXECUTI ON’
)

ALLOCATED FDW-EXECUTION — an allocated FDW-execution descriptor.

General Rules

1) |LetAEbethe ALLOCATED FDW-EXECUTION in an application of the‘General Rules of this Subclpuse.
2) |LetSS be the SQL-statement that is effectively associated with AE.
3) |Ifthere is no cursor effectively associated with AE, then:
a) A cursor declaration descriptor CDD is created, as-follows:
i) The kind of cursor is a foreign-data wirapper cursor.
ii) The provenance of the cursor is the SQL-session identifier of AE.
iii)  The name of the cursor is implementation-dependent (UV040).
iv) The cursor’s origin is SS.
V) The cursor’s declared properties are:
1)  The curser’s declared scrollability is NO SCROLL.
2)  The cursor’s declared sensitivity is ASENSITIVE.
3) _The’cursor’s declared holdability is WITHOUT HOLD.
4)~ ~The cursor’s declared returnability is WITHOUT RETURN.
b) A cufsor instance descriptor CID is created, as follows:
i) The cursor declaration descriptor is CDD.

ii) The SQL-session identifier is the SQL-session identifier of AE.

iii)  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) Each <dynamic parameter specification> is replaced by the value of the corresponding
dynamic parameter.

ii) 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-
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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.

e—hetThethetablespeeifiedbyGE-
d) Aresultsetdescriptor for RSD is effectively created as follows:
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 prepérties in CID.
e)  Cursor CN is effectively placed in the open state with RSD as.itsyresult set descriptor.

5) [Evaluation of the General Rules is terminated and control is retGrhed to the invoking Subclaulse.

Conformance Rules

None.
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22.3 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'mglicit DESCRIBE | NPUT USING cl ause for external data” [General Rules] (
Pgraneter: “SOURCE",
Pgranet er: “DESCRI PTOR’

(@)

OURCE — a <query specification> for which information about input values is required.

=

ESCRIPTOR — a wrapper parameter descriptor area to be populated'with information about|the
hput values required.

—e

General Rules

1) |[LetSbethe SOURCE and let DESC be the DESCRIPTOR inan application of the General Rules of this
Subclause.

2) |Let HL be the programming language of the inveking SQL-server.

3) | The value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODE in DESC are respectively
character string representation of the foreign server request and a numeric code that identifigs the
foreign server request, and are set to the-value of the “Identifier” and “Code” columns, respectively,
of the row in Table 13, “SQL-statement codes”, that identifies in the “SQL-statement” column the

foreign server request.

[}

4) |A descriptor for the <dynamig parameter specification>s for the foreign server request is storfed in
DESC as follows:

a) Let D be the number of <dynamic parameter specification>s in S. Let NS;, 1 (one) <i< [J, be
the number.¢fsubordinate descriptors of the descriptor for the i-th input dynamic paranpeter.

b) TOP_LEVEL_COUNT is set to D. If D is 0 (zero), then let TD be 0 (zero); otherwise, let T} be
D

DY NS;.COUNT is set to TD.
1=1

NOTE 57 — The KEY_TYPE field is not relevant in this case.

1tem de mto a a a Othe ALLSO ho fi D item de 'Or

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-

190

dependent (UV0471] 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 suberdinate
another whose LEVEL value is some value k, then LEVEL is set to k+1; otherwise, L
is set to 0 (zero).

TYPE is set to a code as shown in Table 6, “Codes used for implementation data ]
in SQL/CLI”, in ISO/IEC 9075-3, indicating the data type of the<dynamic parame
specification> or subordinate descriptor.

NULLABLE is set to 1 (one).

NOTE 58 — This indicates that the <dynamic parameter $pecification> can have the null valug.

KEY_MEMBER is set to 0 (zero).

UNNAMED is setto 1 (one) and NAME is setto an implementation-dependent (UV|
value.

Case:

1) If TYPE indicates a <chata¢ter string type>, then: LENGTH is set to the leng
maximum length in characters of the character string and OCTET_LENGTH
to the maximum possible length in octets of the character string; CHARAC-
TER_SET_CATALQG, CHARACTER_SET_SCHEMA, and CHARACTER_SET_NA
are set to the &character set name> of the character string’s character set;
LATION_CATALOG, COLLATION_SCHEMA, and COLLATION_NAME are set t
<collatiofthame> of the character string’s collation.

2) If TYRFEindicates a <binary string type>, then LENGTH and OCTET_LENGT]I
both'set to the length or maximum length in octets of the binary string.

3).“If TYPE indicates an <exact numeric type>, then PRECISION and SCALE are
to the precision and scale of the exact numeric.

0
EVEL

ypes
ter

042)

th or
s set

ME
[OL-
the

] are

set

4)  If TYPE indicates an <approximate numeric type>, then PRECISION is set t¢ the

precision of the approximate numeric.

IfTYPE 1nd1cates a <datet1me type> then LENGTH issetto the length in p051

IOIlS

Table 8 ”Codes assoc1ated Wlth datetlme 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.

6) IfTYPE 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 set to the <usefridefined
type name> of the user-defined type and CURRENT_TRANSFORM_GROUP ifs set
to the CURRENT_TRANSFORM_GROUP_FOR_TYPE <user-defined type namg>.

9) If TYPE indicates ROW, then DEGREE is set to the degree of thie row type.

10) If TYPE indicates ARRAY, then CARDINALITY is set to the maximum cardinplity
of the array type.

11) If TYPE indicates DATALINK, then LENGTH and QCTET_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 Subclaulse.

Conformance 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.

Sub

“I md
P4
P4

(@)

< =

Gen

1)

2)
3)

4)

clause Signature
licit DESCRIBE QUTPUT USI NG cl ause for external data” [General Rules] (

rameter: “SOURCE”,
rameter: “DESCRI PTCR’

OURCE — a <query specification> for which information about output values is required.

ESCRIPTOR — a wrapper row descriptor area to be populated with information about the ouftput

alues required.

eral Rules

Let S be the SOURCE and let DESC be the DESCRIPTOR inran application of the General Rules of this

Subclause.
Let HL be the programming language of the inveking SQL-server.
The value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODE in DESC are respectively

A

character string representation of the foreign server request and a numeric code that identifigs the
foreign server request, and are set to the-value of the “Identifier” and “Code” columns, respectively,

of the row in Table 13, “SQL-statement codes”, that identifies in the “SQL-statement” column
foreign server request.

the

Arepresentation of the columin descriptors of the <select list> columns for the foreign server request

is stored in DESC as follows;
a) Case:
i) If theres a select source associated with DESC, then:

1)/ Let TBL be the table defined by S and let D be the degree of TBL. Let NS;, 1

<i< D, be the number of subordinate descriptors of the descriptor for the j

column of T.

one)
th

2) TOP_LEVEL_COUNT is setto D.If Dis 0 (zero), then let TD be 0 (zero); otherpise,

D

192

let TD be D + ZNSZ-. COUNT 1s setto TD.
i=1

3) Case:

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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Otherwise:
1) LetDbe 0 (zero). Let TD be 0 (zero).
2) KEY_TYPEis setto O (zero).

b) If TDis 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

area.

that:

1) The descriptor for the first such column 1s assigned to the first descriptor area.

ii) The descriptor for the j+1-th column is assigned to the i+NS;+1-th item descriptor

iii)  The implicitly ordered subordinate descriptors for the j-th column, if any,are assigned

i)

ii)

iii)

to contiguous item descriptor areas starting at the i+1-th item desefiptor area.

c) Thedescriptor of a column consists of values for LEVEL, TYPE, NULLABLE} NAME, UNNA
KEY_MEMBER, and other fields depending on the value of TYPE asdescribed below. Th
fields and fields that are not applicable for a particular value of TYPEare set to implementa
dependent (UV041) values. The DATA, DATA_POINTER, INDIGATOR, and OCTET_LENGT
fields are not relevant in this case.

If the item descriptor area is set to a descriptor that’is immediately subordinate
another whose LEVEL value is some value k, then)LEVEL is set to k+1; otherwise, L
is set to 0 (zero).

TYPE is set to a code as shown in Table 6,“Codes used for implementation data 4]

MED,
hse
tion-
H

(o]
EVEL

ypes

in SQL/CLI”, in ISO/IEC 9075-3, indicating the data type of the column or subordjnate

descriptor.
Case:
1) Ifthe value of LEVELNS 0 (zero), then:

A)  Ifthe resulting column is possibly nullable, then NULLABLE is setto 1 (
otherwise’NULLABLE is set to 0 (zero).

B) Ifthe‘column name is implementation-dependent, then NAME is set t
implementation-dependent (UV042) name of the column and UNNAN
is set to 1 (one); otherwise, NAME is set to the <derived column> nan
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 preferre
of TBL, then KEY_MEMBER is set to 1 (one).

1) Otherwise, KEY_MEMBER is set to 0 (zero).

bne);

o the
1ED
e for

1 key

Ol :
ULIICT WIS,

N
(.l )

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:

T) I TYPE indicates a <character string type>, then: LENGTH is set to the Iength or
maximum length in characters of the character string and OCTET_LENGTH |s set
to the maximum possible length in octets of the character string; CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARACTERXSET_NAME
are set to the <character set name> of the character string’s chdrdcter set; COL-
LATION_CATALOG, COLLATION_SCHEMA, and COLLATION_NAME are set t¢ the
<collation name> of the character string’s collation.

2) If TYPE indicates a <binary string type>, then LENGTH@nd OCTET_LENGTH are
both set to the length or maximum length in octetsofithe binary string.

3) If TYPE indicates an <exact numeric type>, then'PRECISION and SCALE are|set
to the precision and scale of the exact numeric

4) If TYPE indicates an <approximate numeric type>, then PRECISION is set t¢ the
precision of the approximate numeric.

5) IfTYPEindicates a <datetime type>;then LENGTH is set to the length in positions
of the datetime type, DATETIMEINTERVAL_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.

6) If TYPE indicates INTERVAL, then LENGTH is set to the length in positions ¢f the
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Taple 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 they<interval leading field precision>, and PRECISION is set to the <interval
fractional seconds precision>, if applicable.

7) _IETYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the lenjgth
in octets of the <reference type>, USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set tpo 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 refer¢nce-
able base table.

8) IfTYPE indicates USER-DEFINED TYPE, then USER_DEFINED_TYPE_CATALOG,
USERDEEINED-TYPE-SCHEMA and USERDEEINED-TYPE NAME aresetto 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'mglicit EXECUTE USI NG and OPEN USI NG cl auses for external data” [GeneralRules| (
Paraneter: “TYPE",
Pdraneter: “ALLOCATED FDW EXECUTI ON’

TYPE — the kind of execution that is intended: 'OPEN" or 'EXECUTE".
ALLOCATED FDW-EXECUTION — an allocated FWD-execution descriptox

General Rules

1) |Let Tbe the TYPE and let AE be the ALLOCATED FDW-EXECUTION in an application of the General
Rules of this Subclause.

2) |Let HL1 be the host language in which the SQL-server.is written and let HLZ be the host langyage
in which the foreign-data wrapper is written.

3) |Let WPDand SPD be the wrapper parameter deseriptor and server parameter descriptor, respectively,
for AE.

4) | WPD and SPD describe the <dynamic parameter specification>s and <dynamic parameter sp€cific-
ation> values, respectively, for the foreign server request being executed. Let NSPD be the valjie of
COUNT for SPD and let NWPD be the’value of COUNT for WPD.

a) If NSPD is less than zerg, then an exception condition is raised: dynamic SQL error — inyalid
descriptor count (07008).

b) LetAD be the minimum of NSPD and NWPD.
c) For each of thefirst AD item descriptor areas of SPD, if TYPE indicates DEFAULT, then:

i) Let)TP, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respectively,
for the corresponding item descriptor area of WPD.

ii) The data type, precision, and scale of the described <dynamic parameter specification>
value (or part thereof, if the item descriptor area is a subordinate descriptor) arg set
to TP, P, and SC, respectively, for the purposes of this invocation only.

d) Ifthe 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 condition is
raised: dynamic SQL error — using clause does not match dynamic parameter specifications
(07001).

e)  For the first AD item descriptor areas in SPD:

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-LDC-
ATOR.

C) Case:

I) If HL1 and HLZ are both pointer-supporting languages, then the yalue
of the host variable addressed by DATA_POINTERis not a valid yalue
of the data type represented by the item deseriptor area.

1) Otherwise, the value of DATA is not a valid'walue of the data type
represented by the item descriptor area)

f)  LetIDA be the i-th item descriptor area of SPD whose LEVEL value is 0 (zero). Let SDT be the
data type represented by IDA. The associated value of IDA, denoted by SV, is defined as follows.

Case:
i) If NULL is true for IDA, then SV is the null value.

ii) If TYPE indicates ROW, then SV is a nrow whose type is SDT and whose field valuefs are
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 be the
value of the host variable addressed by DATA_POINTER.

B) Otherwise, let VV be the value of DATA.
2) Case:

A)Y If TYPE indicates CHARACTER, then let Q be the value of OCTET_LENGTH
and let L be the number of characters wholly contained in the first Q dctets
of V.

B) Otherwise, let L be zero.

3) LetSVbe Vwith effective data type SDT, as represented by the length value { and
by the values of the TYPE, PRECISION, and SCALE fields.

g) Let TDT be the effective data type of the i-th parameter as represented by the 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>

EAST—SV—AS—TFBT)
is effectively performed and the result is the value TV of the i-th parameter.
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 to-the invoking Subclaulse.

Conformance Rules

None.
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22.6 Implicit FETCH USING clause for external data

Function

Specify the rules for an implicit FETCH USING clause.

Subclause Signature

[ I rT.p
P4
)

Gen
1)
2)

3)

4)
5)

licit FETCH USI NG cl ause for external data” [General Rules] (
rameter: “OPENED FDW EXECUTI ON’

PENED FDW-EXECUTION — an opened FDW-execution descriptor.

eral Rules

Let OF be the OPENED FDW-EXECUTION in an application of the Géneral Rules of this Subclay

Let HL1 be the host language in which the SQL-server is writtefi.and let HLZ be the host langt
in which the foreign-data wrapper is written.

Case:

a) Ifthe PASSTHROUGH flag associated with OF is,True, then let RD be the wrapper row descr
associated with OE.

b) Otherwise, let RD be the table reference-descriptor associated with OE.
Let SRD be the server row descriptor associated with OE.

RD and SRD describe the <select list>columns and <target specification>s, respectively, for t}
column values that are to be retrieved.

a) LetAD be the value of the COUNT field of SRD. If AD is less than zero, then an exception c
tion is raised: dynami¢-SQL error — invalid descriptor count (07008).

b) Case:

i) If HL1.and HLZ are both pointer-supporting languages, then for each item descri
area-in SRD whose LEVEL is 0 (zero) in the first AD item descriptor areas of SRD,
for’all of their subordinate descriptor areas, refer to a <target specification> whd
corresponding item descriptor areas have a non-zero DATA_POINTER as a bound t
and refer to the corresponding <select list> column as a bound column.

ii) Otherwise, for each item descriptor area in SRD whose LEVEL is 0 (zero) in the fi

Se.

jage

iptor

e
bndi-
btor
and

se
nrget

rst

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.

c) Ifanyitem 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).

d) Let SDT be the effective data type of the i-th bound column as represented by the values of
the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTER-

VAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC-
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200

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

075-

CTER

[, the

EL is

and
D43)

areas.

e) 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).

f)  Let SV be the value of the <select list> column, with data type SDT.

g) 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 SQL/CLI”,in ISO/IEC 9
3.
2) LetLVbetheimplementation-defined (IL006) maxitmum length fora CHARA
VARYING data type.
ii) Otherwise, let UT be TYPE and let LV be 0 (zero).

h)  Let TDT be the effective data type of the i-th bound‘target as represented by the type U7
length value LV, and the values of the PRECISION,;SCALE, CHARACTER_SET_CATALOG,
CHARACTER_SET_SCHEMA, CHARACTER_SET NAME, USER_DEFINED_TYPE_CATALOG
USER_DEFINED_TYPE_SCHEMA, USER_DEEINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME fields ini the item descriptor area of SRD whose LEV
0 (zero) and all of its subordinate desgriptor areas.

i) If TDT is an array locator data typ€or a multiset locator data type, then
Case:

i) If SV is not the null value, then a locator L that uniquely identifies SV is generated
the value TV of.the i-th bound target is set to an implementation-dependent (UV
four-octet value that represents L.

ii) Otherwise, the value TV of the i-th bound target is the null value.

i) If SDT and¢TDT are predefined data types, then
Case:

i) If SDT and TDT are binary string types, then the <cast specification>
CAST ( SV AS TDT )

1 affactivaly narformad and tha racult ic tha vualiia TV ~ftha 7 th naramaatar
............ yperformed-and-the resultisthe value TV of thei-th-parameter
ii) If SDT and TDT are numeric data types, then the <cast specification>

iii)

CAST ( SV AS TDT )

is effectively performed and the result is the value TV of the i-th parameter.

Otherwise, the <transcoding>

CONVERT ( CAST ( SV AS
CHARACTER VARYI NG (M ) USI NG UTF16 )
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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)

If TV is the null value, then the value of IP for IDA and that in all subordinat
descriptor areas of IDA that are not subordinate to an item descriptor area w
TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET"LOCAT
is set to the appropriate “Code” for SQL NULL DATA in Table 26, “Miscellan
codes used in CLI”,in ISO/IEC 9075-3 and the value of the hastwvariable addr¢
by DP and the values of D and LP are implementation-dependent (UV044).

2)  Otherwise, the i-th subordinate descriptor area of IDANS set to reflect the v
of the i-th field of TV by applying GR 5)I) to the i-thsubordinate descriptor
of IDA as IDA, the value of i-th field of TV as TV, the value of the i-th field of
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 vdlue of IP is set to the appropriate “Code” fo
NULL DATA in Table 26, “Miscellaneous codes used in CLI”, in ISO/IEC 907%
and the value of the host variable addressed by DP and the value of D and t
value of LP are implementation-dependent (UV044).

2)  Otherwise:

A) The value'of 1P is set to 0 (zero).
B) Caset
) If TYPE indicates CHARACTER or CHARACTER LARGE OBJECT,

1) IfTVisazero-length character string, then it is implementd
defined (IA087) whether or not an exception condition is rz
data exception — zero-length character string (2200F).

2) Case:

a) IfHL1 and HLZ are both pointer-supporting langua
then the General Rules of Subclause 22.7, “Character s
retrieval for external data”, are applied with DP as

P
hose
DR,
POUS
ssed

hlue
area
SV as

then:

tion-
ised:

bes,
tring
AR-

GET, TV as VALUE,ULas TARGET OCTET LENGTH, ar
as RETURNED OCTET LENGTH.

1d LP

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

Case:

1)

2)

OCTET LENGTH.

[II) IfTYPEindicates ARRAY, ARRAY LOCATOR, MULTISET, ot MULTISET
LOCATOR, then the value of RETURNED_CARDINALITY is’set tp the
cardinality of TV.

V) Otherwise,

If HL1 and HLZ are both pointerssupporting 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-D{s set to TV and the value of LP |s
implementation-depéndent (UV044).

6) |Evaluation of the General Rules is terminated and confrol is returned to the invoking Subclaufse.

Conformance Rules

None.
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22.7 Character string retrieval for external data

Function

Spec

ify the rules for retrieving character string values.

Subclause Signature

“Chgracter string retrieval for external data” [GeneralRules] (
Paraneter: “TARGET",
Pgramet er: “VALUE",
Paraneter: “TARGET OCTET LENGTH’,

P4

O T3 = <t N e

Gen

1)

2)

3)
4)
5)

rameter: “RETURNED OCTET LENGTH’

ARGET — an identification of an SQL-data site where the result of charagtef string retrieval is
laced.

'ALUE — an SQL-data value.
ARGET OCTET LENGTH — the length in octets of TARGET.

[ETURNED OCTET LENGTH — a pointer to a host variable‘receiving the length in octets of VAI
r a null pointer.

eral Rules

Let T be the TARGET, let V be the VALUE, let TL be the TARGET OCTET LENGTH, and let RL be {
RETURNED OCTET LENGTH in an application of the General Rules of this Subclause.

If TL is not greater than zero, then-an-éxception condition is raised: FDW-specific condition — in
string length or buffer length (HV090).

Let L be the length in octetswof V.
If RL is not a null pointer,/then RL is set to L.
Case:

a) IfLisnot 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 Vand a completion condition is raised: warni
string data, right truncation (01004).

6)

to be

UE,

he

valid

g —

Evaluation of the General Rules is terminated and control is returned to the invoking Subclaul

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

“Bi N
P3
P3
P3
P3

O T3 = <t N e

Gen

1)

2)

3)
4)
5)

ary string retrieval for external data” [General Rules] (
raneter: “TARGET”,

rameter: “VALUE",

raneter: “TARGET OCTET LENGTH,

rameter: “RETURNED OCTET LENGTH’

ARGET — an identification of an SQL-data site where the result of binary string retrieval is to
laced.

'ALUE — an SQL-data value.
ARGET OCTET LENGTH — the length in octets of TARGET.

r a null pointer.

eral Rules

RETURNED OCTET LENGTH in an application of the General Rules of this Subclause.

string length or buffer length (HV090).

Let L be the length in octetswof V.

If RL is not a null pointer,/then RL is set to L.
Case:

a) IfLisnot 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 Vand a completion condition is raised: warni
string data, right truncation (01004).

6)

Evaluation of the General Rules is terminated and control is returned to the invoking Subclaul

be

[ETURNED OCTET LENGTH — a pointer to a host variable‘receiving the length in octets of VALUE,

Let T be the TARGET, let V be the VALUE, let TL be the TARGET OCTET LENGTH, and let RL be the

If TL is not greater than zero, then‘an-€xception condition is raised: FDW-specific condition — invalid

1g —

Conformance Rules

204

None.
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22.9 Tables used with SQL/MED

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

<yalue expression> kind Code
CQLUMN_NAME 1
CONSTANT 2
OPERATOR 3
PARAMETER 4

Table 30 — Codes used for foreign:data wrapper diagnostic fields

Field Code | .Type
CHASS_ORIGIN 1 Status
MESSAGE_LENGTH 2 Status
MESSAGE_OCTET_LENGTH 3 Status
MESSAGE_TEXT 4 Status
MPRE 5 Header
NATIVE_CODE 6 Status
NUMBER 7 Header
RETURNCODE 8 Header
SQLESTATE 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 [tem|
CHARACTER_SET_SCHEMA 1019 CHARACTER_SET_SCHEMA Item|
CQLLATION_CATALOG 1015 COLLATION_CATALOG Item|
CQLLATION_NAME 1017 COLLATION_NAME [tem|
CQLLATION_SCHEMA 1016 COLLATION_SCHEMA Item|
CQUNT 1001 COUNT Header
CYRRENT_TRANSFORM_GROUP 1039 (Not applicable) [tem|
DAI&TA 1050 DATA [tem|
DATA_POINTER 1010 DATA Item|
DATETIME_INTERVAL_CODE 1007 DATETIME_INTERVAL_CODE Item|
DATETIME_INTERVAL_PRECISION 26 DATETIME_INTERVAL_PRECISION Item|
DEGREE 1041 DEGREE [tem|
DYNAMIC_FUNCTION 1031 DYNAMIC_FUNCTION Header
DYNAMIC_FUNCTION_CODE 1032 DYNAMIC_FUNCTION_CODE Header
INDICATOR 1051 INDICATOR Item|
KIFY_MEMBER 1030 KEY_MEMBER [tem|
KIL.Y_TYPE 1029 KEY_TYPE Header
LENGTH 1003 LENGTH Item|
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 [tem
PARAMETER_SPECIFIC_SCHEMA 1024 PARAMETER_SPECIFIC_SCHEMA Item
PRECISION 1005 PRECISION Item
RETURNED_CARDINALITY 1052 RETURNED_CARDINALITY [tem|
RETURNED_OCTET_LENGTH 1053 Both OCTET_LENGTH (input) and [tem|
RETURNED_OCTET_LENGTH (output)

SAALE 1006 SCALE Item|
SQOPE_CATALOG 1033 SCOPE_CATALOG [tem|
SQOPE_NAME 1034 SCOPE_NAME Item|
SQOPE_SCHEMA 1035 SCOPE_SCHEMA Item|
SHECIFIC_TYPE_CATALOG 1036 (Not applicable) Item|
SHECIFIC_TYPE_NAME 1038 (Notapplicable) [tem|
SHECIFIC_TYPE_SCHEMA 1037 (Not applicable) Item|
TQP_LEVEL_COUNT 1044 TOP_LEVEL_COUNT Header
TYPE 1002 TYPE Item|
UNNAMED 1012 UNNAMED [tem
USER_DEFINED_TYPE_CATALOG 1026 USER_DEFINED_TYPE_CATALOG Item|
USER_DEFINED_TYPE_NAME 1028 USER_DEFINED_TYPE_NAME Item|
USER_DEFINED_TYPE_SCHEMA 1027 USER_DEFINED_TYPE_SCHEMA Item|
injplementation-defined (IV015) for- | O (zero) | implementation-defined (IV015) for- | Header
eign-data wrapper descriptor header | through | eign-data wrapper descriptor header
figld 999, or | field

> 1200,

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-
ucsS
defined
in this
table
Table 32 — Codes used for foreign-data wrapper handle types
Handle type Code
ExecutionHandle 1
FYConnectionHandle 2
RdplyHandle 3
RgquestHandle 4
SdrverHandle 6
TableReferenceHandle 7
UgerHandle 8
VqlueExpressionHandle 9
WlrapperHandle 10
WrapperEnvHandle 11
De¢scriptorHandle 12
Table 33 — Ability to retrieve foreign-data wrapper descriptor fields
May be retrieved
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

CQLLATION SCHEMA

CQUNT

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
KIFY_MEMBER No No No
KIlIY_TYPE No No No
LENGTH

LHEVEL

NAME

NULLABLE

OCTET_LENGTH

PARAMETER_MODE No No
PARAMETER-ORDINALPOSITION 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

SQOPE_NAME

SQOPE_SCHEMA

SHECIFIC_TYPE_CATALOG

SHECIFIC_TYPE_NAME

SHECIFIC_TYPE_SCHEMA

TOP_LEVEL_COUNT

TYPE

UNNAMED

USER_DEFINED_TYPE_CATALOG

USER_DEFINED_TYPE_NAME

USER_DEFINED_TYPE_SCHEMA

implementation-defined (IV015) D ID ID ID
foreign-data wrapper descriptor
hdader field

implementation-defined ({V015) ID ID ID ID
foreign-data wrapper de€scriptor item
figld

“Np”: the descriptorield is not retrievable

PS]the descriptor field is retrievable from the IRD only when a prepared or executed statement is associated with thé
IR

thg absence of any notation: the descriptor field is retrievable

—

"1t 1s 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
CQUNT No
CURRENT_TRANSFORM_GROUP No No No No
D1I&TA 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
KEFY_MEMBER No No No No
KIlZY_TYPE No No No No
LENGTH No
LHVEL No
NAME No
NULEABLEE 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
SHALE No
SQOPE_CATALOG No
S(OPE_NAME No
SQOPE_SCHEMA No
SHECIFIC_TYPE_CATALOG No No No No
SHECIFIC_TYPE_NAME No No No No
SHECIFIC_TYPE_SCHEMA No No No No
TQP_LEVEL_COUNT No
TYPE No
UNNAMED No
U§ER_DEFINED_TYPE_CATALOG No
USER_DEFINED_TYPE_NAME No
USER_DEFINED_TYPE_SCHEMA No
implementation-defined(IV015) ID ID ID ID
foreign-data wrapper‘descriptor
hgader field
implementation-defined (IV015) ID ID ID ID
foreign-data wrapper descriptor item
figld
“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

CQLLATION_CATALOG

CQLLATION_NAME

CQLLATION_SCHEMA

CQUNT 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

KIFY_MEMBER

KIlIY_TYPE

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

PARAMETER_SPECIFIC_SCHEMA

PRECISION

RETURNED_CARDINALITY

RETURNED_OCTET_LENGTH

SQALE

SQOPE_CATALOG

SQOPE_NAME

SJQOPE_SCHEMA

SHECIFIC_TYPE_CATALOG

SHECIFIC_TYPE_NAME

SHECIFIC_TYPE_SCHEMA

TOP_LEVEL_COUNT 0 (zero) 0 (zero)

TYPE

UNNAMED

USER_DEFINED_TYPE-CATALOG

USER_DEFINED.TYPE_NAME

USER_DEFINED_TYPE_SCHEMA

injplementation-defined (IV015) ID ID ID ID
foreign-data wrapper descriptor
headertietd

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
(I'Y019) formats

Anjimplementation-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>

Furiction

Descfibe a generic foreign-data wrapper interface routine.

Format

<forgign-data wapper interface routine> ::=
<f prei gn-data wapper interface routine prefix>
<foreign-data wapper interface routine generic>

<forgign-data wapper interface routine prefix> ::=
MED

<forgign-data wapper interface routine generic> ::=
<f prei gn-data wapper interface routine name>

<forei gn-data w apper paraneter |ist>

[ <foreign-data wapper returns clause> ]

<forgign-data wapper interface routine nane> =
A\dvancel ni t Request
Al | ocDescri ptor

A\l | ocQuer yCont ext

Al | ocW apper Env

Cl ose

Connect Ser ver

-r eeDescri pt or

-r eeExecut i onHandl e
~r eeFSConnect i on

-r eeQuer yCont ext

-r eeRepl yHandl e

-r eeW apper Env

Cet Aut hori zat i enl\d
et Bool VE

et Descri ptor

et Di aghosti~cs

et Next\Repl y
Cet‘NunBool VE
Cet'NuntChi | dren

Get NunmOr der By El 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

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| et Di stinect
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| Get Nunmlser Qpts
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| Get NumW apper Opt s
| GetOpts

| Get Order ByEl em

| Get Repl yBool VE

| GetReplyCardinality
| Get ReplybDistinct

| Get Repl yExecCost

| Get Repl yFi r st Cost
| Get Repl yOrder El em
| Get Repl yReExecCost
| et Repl ySel ect El em
| et Repl yTabl eRef

| feet Rout i neMappi ng
| et Rout MapOpt

| feet Rout MapOpt Nane
| fet Sel ect El em

| et Sel ect El enType
| et Server Nane

| et Server Opt

| et Server Opt ByNane
| et Server Type

| et Server Version

| et SPDHandl e

| et SQLString

| et SRDHandl e

| etStatistics

| et Tabl eCol Opt

| et Tabl eCol Opt ByNane
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

et Tabl eOpt

et Tabl eOpt ByNane
et Tabl eRef El em

et Tabl eRef El emType
et Tabl eRef Tabl eNane
et Tabl eSer ver Nane
et TRDHandl e

et User Opt

et User Opt By Nane

et Val Expr Col Nane
et Val ueExpDesc

Cet Val ueExpKi nd

et Val ueExpNane

Cet Val ueExpTabl e

et VEChi | d

et WPDHandl e

Cet W apper Li brar yName
et W apper\Nane

Cet W apperOpt

et W.apper Opt ByNane
Cet ARDHandl e

ni'h Request

Teratre

Open

ReOpen

Set Descri ptor
Transni t Request

<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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<forei gn-data w apper paraneter node>
<forei gn-data w apper paraneter data type>

<forei gn-data w apper paraneter nane> ::=
Il See the Syntax Rul es.

<forei gn-data w apper paranmeter node> ::=
I N
| out
| 1 NoUT

<for gi gn-data w apper paraneter data type> ::=
NTEGER

| PBMALLI NT

| ANY

| PHARACTER <l eft paren> <l ength> <right paren>

<forgign-data wapper returns clause> ::=
RETURNS SMALLI NT

Syntax Rules

1) |A <foreign-data wrapper interface routine> defines a predefined routine written in a programming
language that is invoked by a compilation unit of the same programming language. Let HL be|that
programming language. HL shall be one of Ada, C, COBOK,Fortran, M, Pascal, or PL/I.

2) | A <foreign-data wrapper interface routine> that contains a <foreign-data wrapper returns clduse>
is called a foreign-data wrapper interface function. &<foreign-data wrapper interface routine3 that
does not contain a <foreign-data wrapper returns:clause> is called a foreign-data wrapper inteyface
procedure.

3) | A <foreign-data wrapper parameter nameé> shall be a parameter name in the Definition sectipn of
the Subclause in Clause 23, “Foreign-data’'wrapper interface routines”, whose name is the <forgign-
data wrapper interface routine name> of the <foreign-data wrapper interface routine generi¢> of
the containing <foreign-data wrapper interface routine>.

4) |For each foreign-data wrappér interface function WF, there is a corresponding foreign-data wrdpper
interface procedure WP, withthe same <foreign-data wrapper interface routine name>. The <foreign-
data wrapper parametér list> for WP is the same as the <foreign-data wrapper parameter lis§> for
WF but with the following additional <foreign-data wrapper parameter declaration>:

Ret ur nCode QUT.SNVALLI NT

5) | HL shall support either the invocation of WF or the invocation of WP. It is implementation-defined
(IA097)which is supported.

6) [Case:

a)’ If <foreign-data wrapper parameter mode> is IN, then the parameter is an input paraméeter.

b) If<foreign-data wrapper parameter mode>is OUT, then the parameter is an output parameter.

c) 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.

7)  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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Let WR be 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) IfHL supports case sensitive routine names, then the name used for the invocation of WR
be RN.

b) IfHL doesnotsupport <simple Latin lower-case letter>s, then the name used for the invoc
of WR shall be RNU.

shall

ation

c) If HL does not support case sensitive routine names, then the name used for the invocatlion

of WR shall be RN or RNU.

Let operative data type correspondence table be the data type correspondence table for L as spe

rified

in Subclause 18.5, “SQL/CLI data type correspondences”. Refer to the two columms-of the operative

data type correspondence table as the “SQL data type column” and the “hostdata type colum

Let TI, TS, TC, and TV be the types listed in the host data type column for’the rows that contains

INTEGER, SMALLINT, CHARACTER(L) and CHARACTER VARYING(L),respectively, in the SQL|
type column.

a) IfTSis“None” thenlet TS =TI.
b) IfTCis “None”, thenlet TC=TV.
c) For each parameter P,

Case:

”

.

data

i) If the foreign-data wrapper parameter data type is INTEGER, then the type of the cor-

responding argument shall be TJ;

ii) If the foreign-data wrapperparameter data type is SMALLINT, then the type of the

corresponding argument shall be TS.

iii) If the foreign-data wrapper parameter data type is CHARACTER(L), then the typ
the corresponding argument shall be TC.

iv) If the foreign-data wrapper parameter data type is ANY, then
Case:

1) c-K'HL is C, then the type of the corresponding argument shall be “void *”.

of

9

2)¥  Otherwise, the type of the corresponding argument shall be any type (other{than

“None”) listed in the host data type column.

d) Ifthe foreign-data wrapper interface routine is a foreign-data wrapper interface functidn,

then the type of the returned value is TS.

Access Rules

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> written in
C.

Without Feature M020, “Foreign-data wrapper interface routines in COBOL”, a conformingforgign-
data wrapper shall not contain an invocation of a <foreign-data wrapper interface routine>'wiitten
in COBOL.

Without Feature M021, “Foreign-data wrapper interface routines in Fortran”, a conferming forgign-
data wrapper shall not contain an invocation of a <foreign-data wrapper interface routine> wiitten
in Fortran.

Without Feature M022, “Foreign-data wrapper interface routines in MUMPS ”, a conforming forgign-
data wrapper shall not contain an invocation of a <foreign-data wrapper interface routine> wifitten
in M.

Without Feature M023, “Foreign-data wrapper interface routines in Pascal”, a conforming forgign-
data wrapper shall not contain an invocation of a <foreign-data wrapper interface routine> wijitten
in Pascal.

Without Feature M024, “Foreign-data wrapper interface routines in PL/1”, a conforming foreign-

data wrapper shall not contain an invocation of a<fereign-data wrapper interface routine> wiitten
in PL/IL.

Without Feature M018, “Foreign-data wrapper interface routines in Ada”, a conforming SQL-s¢rver
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 SQL-serjver
shall not contain an invocation ¢f a-<foreign-data wrapper interface routine> written in C.

Without Feature M020, “Foreign-data wrapper interface routines in COBOL ”, a conforming SQL-
server shall not contain ah jhvocation of a <foreign-data wrapper interface routine> written in
COBOL.

Without Feature M021, “Foreign-data wrapper interface routines in Fortran”, a conforming SQL-
server shall notlegntain an invocation of a <foreign-data wrapper interface routine> written in
Fortran.

WithoutFeature M022, “Foreign-data wrapper interface routines in MUMPS ”, a conforming §$QL-
server:shall not contain an invocation of a <foreign-data wrapper interface routine> written in M.

Wlthout Feature M023 “Forelgn data wrapper 1nterface routines 1n Pascal" a conformmg SQLL-

Pascal. 7

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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23.2 <foreign-data wrapper interface routine> invocation

Function

Specify the rules for invocation of a <foreign-data wrapper interface routine>.

Syntax Rules

1)
2)

3)

4)

5)

Acc

Gen

Let HL be the programming language of CP, the caller of a <foreign-data wrapper interface rout

A foreign-data wrapper interface function or foreign-data wrapper interface procedureds inv
by the HL mechanism for invoking functions or procedures, respectively.

Let RN be the <foreign-data wrapper interface routine name> of the <foreign-datawrapper inte
routine> invoked by CP. The number of arguments provided in the invocation-shall be the saf
the number of <foreign-data wrapper parameter declaration>s for RN.

Let DA be the data type of the i-th argument in the invocation and let DP be the <foreign-datal
wrapper parameter data type> of the i-th <foreign-data wrapper,pardmeter declaration> of Rl
shall be the HL equivalent of DP as specified by the rules of Subclause 23.1, “<foreign-data wra
interface routine>".

Each argument to a <foreign-data wrapper interface routine> that is of type CHARACTER(n)
be passed by reference, according to the mechanisms_of HL.

Case:

a) OfHLisC, then each input argument to a'<foreign-data wrapper interface routine> that j
of type CHARACTER(n) shall be passed-by value. Each output argument to a <foreign-d:
wrapper interface routine> that ismot of type CHARACTER(n) that identifies a non-poif
host variable shall be passed by, reference; each output argument to a <foreign-data wrg

shall be passed by value.

b)  Otherwise, each input.oroutput argument to a <foreign-data wrapper interface routine
is not of type CHARAGTER(n) shall be passed by reference.

ess Rules

None.

eral Rules

1)

[fthe value of any input argument provided by CP falls outside the set of allowed values of the

ine>.

pked

rface
he as

V. DA
pper

thall

S not
ita
ter

pper

interface routine> that is not.6ftype CHARACTER(n) that identifies a pointer host variaple

that

data

2)

3)

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).
When the <foreign-data wrapper interface routine> is called by CP:
a)  The values of all input arguments to RN are established.

b) RNisinvoked.

Case:
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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:

1) The values of all output arguments are established except for the argument assodjated
with the ReturnCode parameter.

ii) Let RC be the argument associated with the ReturnCode parameter.
4) [Case:
a) If RN executed successfully, then:

i) Either a completion condition is raised: successful completien(00000), or a completion
condition is raised: no data (02000).

ii) Case:

1) Ifacompletion condition is raised: successful completion (00000), then RC if set
to indicate Success.

2) Ifa completion condition is raised; warning (01000), then RC is set to indicate
Success with information.

3) Ifacompletion condition is raised: no data (02000), then RC is set to indicate No
data found.

b) If RN did not execute successfully, then:

i) All changes made to SQlizdata or schemas by the execution of RN are canceled.

ii) One or more exceptioh conditions are raised as determined by the General Ruleg of
this and other Subclauses of this document or by implementation-defined (IA13B)
rules.

iii)  Case:

1) “fan exception condition is raised: FDW-specific condition — invalid handle
(HV00B), then RC is set to indicate Invalid handle.

2)  Otherwise, RC is set to indicate Error.

i) If RN is a foreign-data wrapper interface wrapper routine, then the actions of invgking
the SQL-server in response to the failed execution of RN are implementation-dependent
(UA036).

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.

W-

/-

pign-

Defjnition

Advancel ni t Request (
FSConnect i onHandl e I'N | NTECER,
Request Handl e I N | NTEGER,
Repl yHandl e ouT | NTECGER,
Execut i onHandl e out | NTECER,
Puer yCont ext Handl e IN | NTEGER )

RETURNS SMALLI NT

General Rules

1) |Let FSCH be the value of FSConnectionHandle.

2) |If FSCH does not identify an allocated FSconnection, then@an exception condition is raised: FD
specific condition — invalid handle (HV00B).

3) |Let QCH be the value of QueryContextHandle.

4) |If QCH does not identify an allocated query cohtext, then an exception condition is raised: FD
specific condition — invalid handle (HV00B):

5) |Let RQH be the value of RequestHandlé.

6) |A set SRH of pairs of reply handles:and corresponding execution handles is created as followq:
a) Let RPH;and EXH; be the ReplyHandle and ExecutionHandle, respectively, that would bg

returned by an invocation of | ni t Request () with FSCH and RQH as input arguments.

b) RPH;and EXH;arethe i-th pair included in SRH.

7) |LetRPHand EXHbe4a pair of reply handle and execution handle included in SRH, chosen in a for
data wrapperdmplementation-dependent (UW011) way.

8) |ReplyHandle'is set to RPH.

9) |ExecutionHandle 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 ogQueryCont ext (

FSConnect i onHandl e I'N | NTEGER,

uer yCont ext Handl e ouT | NTEGER )

RETURNS SMALLI NT

General Rules

1) |Let FSCH be the value of FSConnectionHandle.

2) |If FSCH does not identify an allocated FSConnection, then an exception condition is raised: FI)W-
specific condition — invalid handle (HV00B).

3) |Ifthe foreign-data wrapper implementation-defined (IL065) maximum number of query confexts
that can be allocated at one time has already been reached, then an exception condition is raised:
FDW-specific condition — limit on number of handles.exceeded (HV014). A skeleton query context
is allocated and is assigned a unique value that is neturned in QueryContextHandle.

4) [Case:

a) Ifthe memory requirements to manage a query context cannot be satisfied, then Query[on-
textHandle is set to 0 (zero) and afexception condition is raised: FDW-specific condition —
memory allocation error (HV00.1).

NOTE 60 — No diagnostic irfformation is generated in this case, as there is no valid QueryContextHand|e that
can be used to obtain diagnostics information.

b) Ifthe resources to manage a query context cannot be allocated for foreign-data wrapper
implementation-defined (IA171) reasons, then an implementation-defined (IC002) exception
condition is raised. A skeleton query context is allocated and is assigned a unique valuefthat
is returned in-QueryContextHandle.

c) OtherwiSe, the resources to manage a query context are allocated and are referred to ag an
allocated query context. The allocated query context is assigned a unique value that is retyrned
in,QueryContextHandle.

Confermance 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 AllocQueryContext.
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23.5 AllocWrapperEnv()

Function

Allocate a foreign-data wrapper environment and assign a handle to it.

Env()

Definition
Al | o¢W apper Env (
IV apper Handl e I'N | NTECGER,
IV apper EnvHandl e ouT | NTEGER )
RETURNS SMALLI NT

General Rules

1)
2)

3)

4)

5)

Let WH be the value of WrapperHandle.

If WH does not identify an allocated foreign-wrapper description, then an exception conditio
raised: FDW-specific condition — invalid handle (HV00B).

If the implementation-defined (IL030) maximum number,efforeign-data wrapper environm
that can be allocated at one time has already been reached, then an exception condition is rai
FDW-specific condition — limit on number of handles exceeded (HV014). A skeleton FDW-environ
is allocated and is assigned a unique value that is neturned in WrapperEnvHandle.

Case:

a) Ifthe memoryrequirements to manage aforeign-data wrapper environment cannot be sati

condition — memory allocationlerror (HV001).

NOTE 61 — No diagnostic information is generated in this case, as there is no valid WrapperEnvHand
can be used to obtain diagnostics information.

b) Ifthe resources to manage a foreign-data wrapper environment cannot be allocated for
implementation-defined (IA172) reasons, then an implementation-defined (IC003) exce
condition is raised. A skeleton FDW-environment is allocated and is assigned a unique ¥
that is returnied in WrapperEnvHandle.

c) OtherwiSe, the resources to manage a foreign-data wrapper environment are allocated

a unique value that is returned in WrapperEnvHandle.

If antexception condition is raised in any of the routines invoked in any of the following Gene
Railes, then the diagnostics records returned by the invoked routines are transferred to the di

then WrapperEnvHandle is set ta.zéro and an exception condition is raised: FDW-speciffc

N iS

bnts
sed:
ment

sfied,

e that

btion
ralue

hnd

are referred to as an allocated FDW-environment. The allocated FDW-environment is assigned

ral
a_

gnncfir‘c area assaociated with the \/\/r:\pperan:\nd]p and further prnr‘pccing of this routine i

b ter-

6)

7)

8)

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()
WH as the WrapperHandle parameter.

with

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.
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23.6 C(Close()

Function

Close an FDW-execution.

Definition

Cl os¢ (
Fxecut i onHandl e I'N | NTEGER )
RETURNS SMALLI NT

General Rules

1) |[Let EH be the value of ExecutionHandle.

2) |IfEH does notidentify an opened FDW-execution, then an exception Contdition is raised: FDW-spgcific
condition — function sequence error (HV010).

3) |Let E be the opened FDW-execution identified by EH.
4) [Case:

a) Ifthereis no open cursor associated with E, thenan exception condition is raised: invalfd
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 assoeciated with E is removed from association with E.

5) |EH isresetto be an allocated.FDW-execution.

Conformance Rules

1) [Without FeatureM010, “Foreign-data wrapper support”, a conforming SQL-server shall not coptain
an invocation‘fja <foreign-data wrapper interface routine> that contains a <foreign-data wrgpper
interface routine name> that contains Close.

© ISO/IEC 2023 - All rights reserved 227


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

ISO/IEC 9075-9:2023(E)

23.7

ConnectServer()

23.7 ConnectServer()

Function

Establish a connection to a foreign server and assign a handle to it.

Definition

Conn

RETU

Gen

1)

2)
3)

4)
5)

6)

7)

8)

9)

10)

bct Server (

NV apper EnvHandl e I'N | NTEGER,
Ber ver Handl e I'N | NTEGER,
User Handl e I N | NTEGER,
~FSConnect i onHandl e out | NTEGER )
RNS SMALLI NT

eral Rules

is raised: FDW-specific condition — invalid handle (HV0O0B).
Let SH be the value of ServerHandle.

FDW-specific condition — invalid handle (HV0OO0B).
Let UH be the value of UserHandle.

FDW-specific condition — invalid handle-(HV0OO0B).

If an exception condition is raised in‘any of the routines invoked in any of the following Gene
Rules, then the diagnostics recordsreturned by the invoked routines are transferred to the for

this routine is terminated as if the exception condition had been raised in this routine.

with UH as the UserHandle parameter.

Let SN be the SetverName that would be returned by an invocation of Get Ser ver Nane() with
as the ServerHandle parameter.

Let ST be-the ServerType that would be returned by an invocation of Get Ser ver Type() with |
the ServerHandle parameter.

Let\SV be the ServerVersion that would be returned by an invocation of Get Ser ver Ver si on()

If WrapperEnvHandle does not identify an allocated FDW-environment, then an exception condition

If SH does not identify an allocated foreign server description, then an exception condition is rdised:

If UH does not identify an allocated user mapping description, then an exception condition is rdised:

al
pign-

data wrapper diagnostics area.associated with the WrapperEnvHandle and further processing of

Let UN be the Authorizationld that would be returned by an invocation of Get Aut hori zat i onfl d()

SH

bH as

with

SH’as the ServerHandle parameter.

11)
12)
13)

14)

228

Let 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 alloc

ated

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

15)

16)

Con

1)

H fad oG 43 Tl 11 +o0d oC e 3 3 < 3 ] ot 4
dlIUCALCU T'O"CUIITICCUIUIL TTITU AIlIULAdlCTU 1T'O7CUIIIICCLIVUIT IS GDDISIIC\J d uuu,luc vdiutT UIidtIis 1ty

in FSConnectionHandle.

a) Ifaconnection to FS cannot be made, then an exception condition is raised; FDW-specifi
condition — unable to establish connection (HVOON).

b)  Otherwise, the connection to FS is established.

[t is implementation-dependent (UA038) what use the foreign-data wrapper makes of the va
of UN, SN, ST, and SV.

formance Rules

Without Feature M010, “Foreign-data wrapper support?, acconforming SQL-server shall not co
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrd
interface routine name> that contains ConnectServer.

rned

[9)

ues

ntain
pper
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23.8 FreeExecutionHandle()

Function

Deallocate an FDW-execution.

Definition
FreeExecuti onHandl e (
Fxecuti onHandle IN | NTEGER )
RETURNS SMALLI NT
General Rules
1) |[Let EH be the value of ExecutionHandle.
2) |If EH does not identify an allocated FDW-execution, then an exceptien condition is raised: FDW-
specific condition — invalid handle (HVOO0B).
3) |Let E be the FDW-execution identified by EH.
4) |The foreign-data wrapper diagnostics area associated with E is emptied.
5) |Ifthere is a foreign-data wrapper cursor CR associated with E, then:
a) IfCRisopen, then:

i) CR is placed in the closed state.and its result set descriptor is destroyed.

ii) Any fetched row associatedwith E is removed from association with E.

b)  The cursor declaration desctiptor and cursor instance descriptor of CR are destroyed.
6) |[Case:
a) Ifthe PASSTHROUGH flag associated with EH is False, then:

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
the descriptor handle that identifies SPD. The Fr eeDescri pt or () routine is invoked
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
the descriptor handle that identifies SPD. The Fr eeDescri pt or () routine is invoked
with SPDHandle as the DescriptorHandle parameter.

iii)  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) XA Lidl yul B e MOl O U - e ) L - OOl 1 1l 4= 3
vviIillmouilt rc4daiuic viviv, 1ruil clgu-uata wlidpptl SUuppult, d LUITUIL llllllg OUYLTSTTVETL SIIdITTIUL LU ltaln

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datawrgpper

interface routine name> that contains FreeExecutionHandle.
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23.9 FreeFSConnection()

Function

Deallocate a FS-connection.

Definition

Free

RETURNS SMALLI NT

General Rules

1)
2)

3)
4)
5)

6)

Conformance Rules

1)

232

FSConnection (
~FSConnect i onHandl e I'N | NTEGER )

Let FSCH be the value of FSConnectionHandle.

If FSCH does not identify an allocated FS-connection, then an exception condition is raised: Fl
specific condition — invalid handle (HVOO0B).

Let C be the allocated FS-connection identified by FSCH.
The foreign-data wrapper diagnostics area associated with C is emptied.

If an allocated query context is associated with C, then'an exception condition is raised: FDW-sp|
condition — function sequence error (HV010).

C is deallocated and all its resources are freed.

Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrg
interface routine name> that'contains FreeFSConnection.

DIV-

pcific
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23.10 FreeQueryContext()

Function

Deallocate a query context.

Definition

Freefuer yCont ext (
uer yCont ext Handl e I'N | NTEGER )
RETURNS SMALLI NT

General Rules

1) |Let QCH be the value of QueryContextHandle.

2) |If QCH does not identify an allocated query context, then an exceptien condition is raised: FD/-
specific condition — invalid handle (HVOO0B).

3) |Let Q be the allocated query context identified by QCH.
4) |[The foreign-data wrapper diagnostics area associated with Q is emptied.

5) |Ifanallocated reply description or FDW-execution is associated with Q, then an exception condition
is raised: FDW-specific condition — function sequerice error (HV010).

6) |Qis deallocated and all its resources are freed:

Conformance Rules

1) | Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not coptain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that'contains FreeQueryContext.
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23.11 FreeReplyHandle()

Function

Deallocate an FDW-reply.

Definition

FreeRepl yHandl e (
Repl yHandl e IN | NTEGER )
RETURNS SMVALLI 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 raised: HDW-
specific condition — invalid handle (HVOO0B).

3) |Let R be the FDW-reply identified by RH.
4) |[The foreign-data wrapper diagnostics area associated with R is emptied.

5) |Ris deallocated and all its resources are freed.

Conformance Rules

1) | Without Feature M010, “Foreign-data wtapper support”, a conforming SQL-server shall not coptain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrgpper
interface routine name> that contain’s FreeReplyHandle.
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23.12 FreeWrapperEnv()

Function

Deallocate a FDW-environment.

Definition

Free

RETU

General Rules

1)
2)

3)
4)
5)

6)

Con

1)

N apper Env (
NV apper EnvHandl e I'N | NTEGER )
RNS SMVALLI NT

Let WEH be the value of WrapperEnvHandle.

If WEH does not identify an allocated FDW-environment, then an exeeption condition is raise
FDW-specific condition — invalid handle (HVOO0B).

Let E be the allocated FDW-environment identified by WEH.
The foreign-data wrapper diagnostics area associated with E is emptied.

If an allocated FS-connection is associated with E, thenan exception condition is raised: FDW-sp
condition — function sequence error (HV010).

E is deallocated and all its resources are freed.

formance Rules

Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrg
interface routine name> that'contains FreeWrapperEnwv.

ecific
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23.13 GetNextReply()

Function

Get a new reply handle and execution handle for a foreign server request.

t Re-

ntain

Definition

Get Next Reply (
Repl yHandl e IN | NTEGER,
Next Repl yHandl e ouT | NTECGER,
Next Execut i onHandl e aut | NTEGER )

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 exgeption condition is raised: HDW-
specific condition — invalid handle (HV0O0B).

3) |Let SRH be the set of reply handles that was allocated during the execution of the Advancel ni
quest () 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-execution that corresponds to NRH.

6) |NextReplyHandle is set to NRH.

7) |NextExecutionHandle is set to NEH,

Conformance Rules

1) | Without Feature M010,(“EKoteign-data wrapper support”, a conforming SQL-server shall not co
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrgpper
interface routine name> that contains GetNextReply.

236
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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.

Defjnition

Get NunRepl yBool VE (
Repl yHandl e I'N | NTECGER,
Nunber Of Bool VES aut | NTEGER )

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 ek¢eption condition is raised: HDW-
specific 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 <wher¢
clause> of Q that the foreign-data wrapper is capable of handling.

5) |NumberOfBoolVEs is set to N.

Conformance Rules

1) | Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co

interface routine name> that'contains GetNumReplyBoolVE.

htain

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
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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.

Def

Get N

RETUI

Gen

iy
2)

3)

4)

Con

1)

inition

imRepl yOr der By (

Repl yHandl e I'N | NTECGER,
Nunber OF Or der ByEl enrs QUT SMALLI NT )
RNS SMALLI NT

eral Rules

Let RH be the value of ReplyHandle.
specific condition — invalid handle (HV00B).

RH that the foreign-data wrapper is capable of handling:
NumberOfOrderByElems is set to NOE.

formance Rules
Without Feature M010, “Foreign-datalwrapper support”, a conforming SQL-server shall not co

interface routine name> that contains GetNumReplyOrderBy.

If RH does not identify an allocated reply description, then an ek¢eption condition is raised: HDW-

Let NOE be the number of <value expression>s used to order the result of the query associated|{with

htain

an invocation of a <foreign-data wiapper interface routine> that contains a <foreign-data wrgpper

238
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23.16 GetNumReplySelectElems()

Function

Get the number of <value expression>s in the <select list> of a query that the foreign-data wrapper is

capable of handling.

Defjnition

Get NUinRepl ySel ect El ens (
Repl yHandl e I'N | NTECGER,
Nunmber OF Sel ect Li st El enent s 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 ek¢eption condition is raised: HDW-
specific 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> of ( that
the foreign-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 not co

interface routine name> that'contains GetNumReplySelectElems.

htain

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper

© ISO/IEC 2023 - All rights reserved

239


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

ISO/IEC 9075-9:2023(E)
23.17 GetNumReplyTableRefs()

23.17 GetNumReplyTableRefs()

Function

Getthe number of <table reference>s in the <from clause> of a query that can be processed by the foreign-

htain

data wrapper.

Defjnition

Get NUinRepl yTabl eRefs (
Repl yHandl e I'N | NTECGER,
Nunber 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 ek¢eption condition is raised: HDW-
specific condition — invalid handle (HV00B).

3) |Let Q be the query associated with RH.

4) [Let N be the number of <table reference> elements.simply contained in the <from clause> of (§ that
the foreign-data wrapper is capable of handling;

5) |NumberOfTableReferences is set to N.

Conformance Rules

1) | Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that'contains GetNumReplyTableRefs.

240
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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.

Defjnition
CGet Opts (
nput Handl e I'N | NTECGER,
Handl eType I N SMALLI NT,
Ret ur nFor mat auT | NTECGER,
Dpt i ons ouT CHARACTER VARYI NG L2),
Buf f er Lengt h I N | NTEGER,
Bt ri ngLengt h ot | NTEGER )
RETURNS SMALLI NT
whete: L2 is determined by the value of StringLength and has a maximumvalue equal to the imple

tatio

Gen
1)
2)

3)

4)

h-defined (IL006) maximum length of a variable-length characterstring.

eral Rules

Let /H be the value of InputHandle and let HT be the value of HandleType.

men-

If HT is not one of the code values in Table 32, “Cades used for foreign-data wrapper handle types”,

then an exception condition is raised: FDW-specific condition — invalid handle (HV0O0B).

If IH does not identify a handle of the type indicated by HT, then an exception condition is rai

FDW-specific condition — invalid handle:(HV00B).
Case:
a) IfHTindicates WRAPPER‘HANDLE, then

Case:

sed:

i) If the foteign-data wrapper FDW described by IH cannot return a report of its capabil-

ities.and other information, then a completion condition is raised: no data (0200

ii) Otheerwise, a description CD of the capabilities of FDWW/ is created.
b) If Hfindicates SERVER HANDLE, then

Gase:

i) If the foreign server FS described by IH cannot return a report of its capabilities

ind

other information, then a completion condition is raised: no data (02000).

ii) Otherwise, a description CD of the capabilities of FS is created.

If CD is an XML document, then it shall be a valid XML document according to the 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) >

© ISO/IEC 2023 - All rights reserved
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5)

6)

Con

1)

<! 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

URHto-specify-in-theXMI-documentis-implementation-defined- At 74—

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied|with
Options as TARGET, CD as VALUE, LO as TARGET OCTET LENGTH, and StringLength as REFURINED
OCTET LENGTH.

Case:
a) IfCDis an XML document, then the value of ReturnFormat is set to ome (1).

b) IfCDisin a format defined by the foreign-data wrapper, then the valtie of ReturnFormat is
set to a value, defined by the foreign-data wrapper, that corresponds to that format.

NOTE 64 — All negative values are reserved for use by foreign-datawrappers. All non-negative values|are
reserved for use by the ISO/IEC 9075 series.

formance Rules

Without Feature M009, “GetOpts and GetStatistics@outines”, a conforming SQL-server shall njot
contain an invocation of a <foreign-data wrappert.interface routine> that contains a <foreign-data
wrapper interface routine name> that contains:GetOpts.

242
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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.

DW-

ption

he

nt

Defjnition

Get Repl yBool VE (

Repl yHandl e I'N | NTECGER,
ndex I'N SMVALLI NT,
Bool VENunber ot SMVALLI NT )

RETURNS SMVALLI 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 raised: F
specific condition — invalid handle (HVOO0B).

3) |Let!be the value of Index.

4) |Iflislessthan 1 (one), then an exception conditiowi§raised: FDW-specific condition — invalid o
index (HV00C).

5) |Let Q be the query associated with RH. Let\WCQ be the <where clause> of Q.

6) |Let N be the number of <boolean value‘expression> elements simply contained in WCQ that t
foreign-data wrapper is capable of handling. Let BVEH be a list containing only those N <boolean
value expression> elements, in the'same relative positions in which they appear in WCQ.

7) |IfIis greater than N, then a.completion condition is raised: no data (02000), and no further ryiles
of this Subclause are applied.

8) |BoolVENumber is setto the ordinal position in WCQ of the <boolean value expression> eleme
that is I-th within BVEH.

Conformance/Rules

1) [WithoutFeature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co

andnvocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrg
ibterface routine name> that contains GetReplyBoolVE.

htain
pper
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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 Rgpl yCardinal ity (
Repl yHandl e IN | NTEGER,
Repl yCardinality ouT | NTEGER )
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 raised: HDW-
specific condition — invalid handle (HV00B).
3) |Let Cbe the estimated cardinality of the result set associated with RH.
NOTE 65 — If the foreign-data wrapper has no means to estimate the cardinality of the result set associated with
RH, then Cis a foreign-data wrapper implementation-dependent default value.
4) |ReplyCardinality is set to C.
Conformance Rules
1) | Without Feature M010, “Foreign-datawrapper support”, a conforming SQL-server shall not coptain
an invocation of a <foreign-datawrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains GetReplyCardinality.
244
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21 GetReplyDistinct()

Function

Getinformation as to whether the foreign-data wrapper is capable of providing distinct rows in the result

set.

Defjnition

Get Repl yDi stinct (

Repl yHandl e I'N | NTECGER,
sDi sti nct aut SMALLI NT )

RETURNS SMALLI NT

General Rules

iy
2)

3)

Let RH be the value of ReplyHandle.

specific condition — invalid handle (HV00B).

Case:

a) Iftheforeign-data wrapper is capable of providing distinct rows in the result set, then IsDi
is setto 1 (one).

b)  Otherwise, IsDistinct is set to 0 (zero),

Conformance Rules

iy

Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co

interface routine name> that'contains GetReplyDistinct.

If RH does not identify an allocated reply description, then an ek¢eption condition is raised: HDW-

gtinct

htain

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data 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.

Defjnition

CGet Repl yExecCost  (

Repl yHandl e I'N | NTECGER,
Repl yTot al ExecCost aut | NTEGER )

RETURNS SMALLI NT

General Rules

iy
2)

3)

4)

Let RH be the value of ReplyHandle.

specific condition — invalid handle (HV00B).

Let C be the estimated cost to retrieve the result set associated with RH.

NOTE 66 — If the foreign-data wrapper has no means to estimate the cost to retrieve the result set associate
RH, then Cis a foreign-data wrapper implementation-dependent default value.

ReplyTotalExecCost is set to C.

Conformance Rules

1)

246

Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co

interface routine name> that\contains GetReplyExecCost.

If RH does not identify an allocated reply description, then an ek¢eption condition is raised: HDW-

 with

htain

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrgpper
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23 GetReplyFirstCost()

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.

Defjnition

CGet Repl yFi rst Cost  (

Repl yHandl e I'N | NTECGER,
Repl yExecFi r st Cost aut | NTEGER )

RETURNS SMALLI NT

General Rules

iy
2)

3)

4)

Let RH be the value of ReplyHandle.
specific condition — invalid handle (HV00B).
Let C be the estimated cost to retrieve the first row of the'result set associated with RH.

associated with RH, then C is a foreign-data wrapper implementation-dependent default value.

ReplyExecFirstCost is set to C.

Conformance Rules

1)

Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co

interface routine name> that\contains GetReplyFirstCost.

If RH does not identify an allocated reply description, then an ek¢eption condition is raised: HDW-

NOTE 67 — If the foreign-data wrapper has no means to estimate the cost to retrieve the first row of the resylt set

htain

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrgpper
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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.

DW-

ption

data
ele-

5 [-th

htain
pper

Defjnition

Cet Repl yOrder El em (

Repl yHandl e I'N | NTECGER,
ndex I'N SMVALLI NT,
Dr der ByNunber out SMALLI NT )

RETURNS SMVALLI 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 raised: F
specific condition — invalid handle (HVOO0B).

3) |Let!be the value of Index.

4) |Iflislessthan 1 (one), then an exception conditiowi§raised: FDW-specific condition — invalid o
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> elements simply contained in SLQ that the foreign
wrapper is capable of handling. Let(VEH be a list containing only those N <value expression>
ments, in the same relative positions in which they appear in SLQ.

7) |IfIis greater than N, then a.completion condition is raised: no data (02000), and no further ryiles
of this Subclause are applied.

8) |OrderByNumber is set to the ordinal position in SLQ of the <value expression> element that i
within VEH.

Conformance/Rules

1) [WithoutFeature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
andnvocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrg
ibterface routine name> that contains GetReplyOrderElem.
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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.

Defjnition

CGet Repl yReExecCost (

RETURNS SMALLI NT

General Rules

iy
2)

3)

4)

Conformance Rules

1)

Repl yHandl e I'N | NTECGER,
Repl yReExecut i onCost  QUT | NTEGER )

Let RH be the value of ReplyHandle.
specific condition — invalid handle (HV00B).
Let C be the estimated cost to re-execute the reply identified by RH.

wrapper implementation-dependent default value.

ReExecutionCost is set to C.

Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co

interface routine name> that\contains GetReplyReExecCost.

If RH does not identify an allocated reply description, then an ek¢eption condition is raised: HDW-

NOTE 68 — If the foreign-data wrapper has no means to estimate the cost to re-execute RH, the C is a foreignfdata

htain

an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrgpper
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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-

DW-

ption

pper
in

ent

htain
pper

data wrapper is capable of handling.

Defjnition

Get Repl ySel ect El em (

Repl yHandl e I'N | NTECGER,
ndex I'N SMVALLI NT,
el ect Li st El enent Nunber out SMALLI NT )

RETURNS SMVALLI 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 raised: F
specific condition — invalid handle (HVOO0B).

3) |Let!be the value of Index.

4) |Iflislessthan 1 (one), then an exception conditiowi§raised: FDW-specific condition — invalid o
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-data wra
is capable of handling. Let VEH be.adist containing only those N <value expression> elements
the same relative positions in which they appear in SLQ.

7) |IfIis greater than N, then a.completion condition is raised: no data (02000), and no further ryiles
of this Subclause are applied.

8) |SelectListElementNumber is set to the ordinal position in SLQ of the <value expression> elen
that is I-th within VEH.

Conformance/Rules

1) [WithoutFeature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
andnvocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrg
ibterface routine name> that contains 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

forei

gn-data wrapper is capable of handling.

Defjnition

Get Repl yTabl eRef (

Repl yHandl e I'N | NTECGER,
ndex I'N SMVALLI NT,
[abl eRef er enceNunber out SMVALLI NT )

RETURNS SMVALLI 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 raised: HDW-
specific condition — invalid handle (HVOO0B).

3) |Let!be the value of Index.

4) |Iflislessthan 1 (one), then an exception conditiowisraised: FDW-specific condition — invalid option
index (HV00C).

5) |Let Q be the query associated with RH. Let'\F€Q be the <from clause> of Q.

6) |Let N be the number of <table reference>s simply contained in FCQ that the foreign-data wrapper
is capable of handling. Let TRH be.adist containing only those N <table reference>s, in the sarhe
relative positions in which they@ppear in FCQ.

7) |IfIis greater than N, then a.completion condition is raised: no data (02000), and no further ryiles
of this Subclause are applied.

8) |TableReferenceNumper is set to the ordinal position in FCQ of the <table reference> element fthat
is I-th within TRH.

Conformance/Rules

1) [WithoutFeature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not coptain

andnvocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrg
ibterface routine name> that contains GetReplyTableRef.

pper
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23.28 GetSPDHandle()

Function

Get the descriptor handle of the server parameter descriptor associated with a given ExecutionHandle.

Definition

Get SPDHandl e (

Fxecut i onHandl e I N | NTECGER,
SPDHandl e auTt | NTEGER )
RETURNS SMALLI 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-
specific condition — invalid handle (HV00B).

3) |SPDHandle is set to the descriptor handle of the server parameter descriptor associated with| EH.

Conformance Rules

1) [Without Feature M010, “Foreign-data wrappersupport”, a conforming SQL-server shall not coptain
an invocation of a <foreign-data wrapper intérface routine> that contains a <foreign-data wrgpper
interface routine name> that contains GetSPDHandle.
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23.29 GetSRDHandle()

Function

Get the descriptor handle of the server row descriptor associated with a given execution handle.

Definition

Get SRDHandl e (

Fxecut i onHandl e I N | NTECGER,
SRDHandl e auTt | NTEGER )
RETURNS SMALLI 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-
specific condition — invalid handle (HV00B).

3) |SRDHandle is set to the descriptor handle of the server rew.descriptor associated with EH.

Conformance Rules

1) [Without Feature M010, “Foreign-data wrappersupport”, a conforming SQL-server shall not coptain
an invocation of a <foreign-data wrapper intérface routine> that contains a <foreign-data wrgpper
interface routine name> that contains GetSRDHandle.
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Function

Retrieve implementation-defined (IV021) statistics associated with a foreign server request.

Definition
GetS{atistics (
Execut i onHandl e IN | NTECER,
Ret ur nFor mat aut | NTEGER,
Bt ati stics out CHARACTER VARYI NG(L),
Buf f er Lengt h I'N | NTEGER,
Bt ri ngLengt h ouT | NTEGER )
RETURNS SMALLI NT
whefe: L is equal to the value of StringLength and has a maximum value equal.to the implementati

defin

Gen
1)
2)

3)

If EH

Case:

a)

ed (IL006) maximum length of a variable-length character string.

eral Rules

Let EH be the value of ExecutionHandle.

specific condition — invalid handle (HV00B).

does not identify an allocated FDW-execution, then an exception condition is raised: FD

If the foreign-data wrapper is able to-report statistics associated with the foreign servet
request associated with EH, then‘areport of those statistics is created. If the report is in
form of an XML document, then'it shall be a valid XML document according to the follov
DTD.

<?xm versi on="1. 0"_encodi ng="char encodi ng" ?>
<l-- SQ./MED Get StatVistics Docunent -->
<l-- UTF-8 and UTF=16 are the only required encodings -->
<! ELEMENT SQLMEDSt ati sticsSet (SQLMEDStatistics)+ >
<! ELEMENT - SQUMEDSt at i stics (#PCDATA) >
<! ATTLAST SQLMEDSt ati stics SQLMEDSt ati sti cNane CDATA #REQUI RED>
<! ATTEDST SQLMEDSt ati stics
SQLMEDSt ati sticType (I NTEGER | CHARACTER) #REQUI RED>

where char encodi ng is either UTF- 8 or UTF- 16.

NOTE 69 — The CDATA values of the SQLMEDStatisticName attribute and the PCDATA text of the SQL]
tatistics tag are implementation-defined (IV022).

-

the
ying

IEDS-

a URI

NOTE 70 — The DTD can be internal to the XML document or it can be an external DTD referenced by

4)

5)

254

b)

as specified in the XML specification. The way in which the foreign-data wrapper knows the URI to spe
the XML document is implementation-defined (1A174).

Otherwise, a completion condition is raised: no data (02000).

cify in

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.

Case:

a)

If SIis an 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
reserved for use by this document.

Conformance Rules

1)

are

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-
wrapper interface routine name> that contains GetStatistics.

data
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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 WPDHandl e (

Fxecut i onHandl e I N | NTECGER,
\PDHandl e auTt | NTEGER )
RETURNS SMALLI 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-
specific condition — invalid handle (HV00B).

3) |WPDHandle is set to the descriptor handle of the wrapper parameter descriptor associated with
EH.

Conformance Rules

1) [WithoutFeature M010, “Foreign-data wrappeér support”, a conforming SQL-server shall not coptain
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrgpper
interface routine name> that contains GetWPDHandle.
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32 GetWRDHandle()

Function

Get the descriptor handle of the wrapper row descriptor associated with a given execution handle.

Definition

Get WRDHandl e (

RETURNS SMALLI NT

General Rules

1)
2)

3)

Conformance Rules

1)

Execut i onHandl e I N | NTECGER,
A\RDHandl e auTt | NTEGER )

Let EH be the value of ExecutionHandle.

If EH does not identify an allocated FDW-execution, then an exception condition is raised: FD
specific condition — invalid handle (HV00B).

Without Feature M010, “Foreign-data wrappersupport”, a conforming SQL-server shall not co
an invocation of a <foreign-data wrapper intérface routine> that contains a <foreign-data wr4
interface routine name> that contains GetWRDHandle.

WRDHandle is set to the descriptor handle of the wrappesrow descriptor associated with EH.

-

ntain
pper
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23.33 InitRequest()

Function

Determine whether a foreign-data wrapper can execute a given foreign server request.

Definition

Init

RETU

Gen

1)
2)

3)

4)
5)

6)

Request  (

FSConnect i onHandl e I N | NTECER,
Request Handl e I'N | NTECGER,
Repl yHandl e | NTEGER,
Fxecut i onHandl e | NTEGER )
RNS SMALLI NT

eral Rules

Let FSCH be the value of FSConnectionHandle.

specific condition — invalid handle (HVOOB).

If an exception condition is raised in any of the routines.invoked in any of the following Gene

this routine is terminated as if the exception condition had been raised in this routine.
Let RH be the value of RequestHandle.

Let IG be the indication of whether Get SQLSt ri ng() will be invoked or not. It is foreign-data
wrapper implementation-dependent (UA039) whether IG is True or False.

NOTE 72 — The only possible values for IG are True and False.

Case:

a) IfIGis True, then let SS be the SQLString value returned by an invocation of Get SQLSt ri
with RH as the'RequestHandle parameter.

b)  Otherwisé:

i) For 1 (one) <i< NTRE:

If FSCH does not identify an allocated FSconnection, then anéexception condition is raised: F[{W-

ral

Rules, then the diagnostics records returned by the invoked routines are transferred to the forgign-
data wrapper diagnostics area associated with the.FSConnectionHandle and further processing of

ng()

i) Let NTRE be the NumberOfTableReferenceElement values that would be returned by
an invocation of Get Nunirabl eRef El ens() with RH as the RequestHandle paramgter.

1) Let TRH; be the TableReferenceHandle that would be returned by invocatign of

258

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,
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4)
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“Codes used for foreign-data wrapper descriptor fields”, as the Fieldldentifier
parameter.

For 1 (one) <j < NCj 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

iii)

vi)

vii)

[fthe'implementation-defined (IL032) maximum number of FDW-replies that can be allocatsg
one time has already been reached, then RPplyHnndlp is set tao zero and an exception conditic

SCOPE_NAME fields that would be returned by separate invocations of Get
Descri ptor () with TRDH; as the DescriptorHandle parameter, j as the Record-
Number parameter, and the code for the fields TYPE, LENGTH, OCTET.LEN|GTH,
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-data wrapper descrip
fields”, as the Fieldldentifier parameter.

tor

5) Let TRT;be the TableReferenceType that would‘be’returned by an invocati¢n of

Get Tabl eRef El eniType() with TRH; as the TableReferenceHandle paramett

6) LetTN;bethe TableName that would beseturned by invocation of Get Tabl eR
abl eNane() with TRH; as the TableRéferenceHandle parameter.

Let NSLE be the NumberOfSelectListElements that would be returned by an invoc
of Get Nuntel ect El ens() with RH asithe RequestHandle parameter.

For 1 (one) < k< NSLE, let VEH;Be the ValueExpressionHandle that would be rety

by invocation of Get Sel ect El én() with RH as the RequestHandle parameter ang
the SelectListElementNumber parameter.

Let NBVE be the NumberOfBoolVE values that would be returned by invocation ¢f

Get NunBool VE() with RH as the RequestHandle parameter.

For 1 (one) <k < NBVE, let VEHy, ys.E be the ValueExpressionHandle that would

returned by an invocation of Get Bool VE() with RH as the RequestHandle param
and k as the BoolVENumber parameter.

Forlyfone) < m < NSLE+NBVE, let VET,,, be the ValueExpressionKind that would
returned by an invocation of Get Val ueExpKi nd() with VEH,, as the ValueExpres
Handle parameter, and let CN,, be the ColumnName that would be returned by i
ation of Get Val Expr Col Name() with VEH,, as the ValueExpressionHandle param

¢

ef T-

htion

rned
k as

be
bter,

be

sion-

VoC-
ter.

d at

nis

raised: FDW-specific condition — limit on number of handles exceeded (HV014).

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

c)  Otherwise, the resources to manage an FDW-reply are allocated and are referred to as an
allocated reply description. The allocated reply description is assigned a unique value that is

returned in ReplyHandle.

a) IfIGis 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 cond
— unable to create reply (HVOOM).

NOTE 73 — One reason for raising this exception could be an Access Rule violation at the foreign serve

b) IfIGis True and, for any reason, the foreign-data wrapper cannot create an, FBW-reply t

corresponds to RH as described by SS, then an exception condition is raised: FDW-specifi

condition — unable to create reply (HVOOM).
c) Otherwise, the FDW-reply corresponding to RH is created.

If the implementation-defined (IL033) maximum number of FDW-exeeutions that can be allo
atone time has already been reached, then ExecutionHandle is setto'Zéro and an exception cond
is raised: FDW-specific condition — limit on number of handles éxceeded (HV014).

Case:

a) Ifthe memoryrequirements to manage an FDW-execution cannot be satisfied, then Execy
Handle is set to zero and an exception condition is raised: FDW-specific condition — me
allocation error (HV001).

b) Iftheresourcesto manage an FDW-exeeution cannot be allocated for implementation-de
(IA176) reasons, then ExecutionHandle is set to zero and an implementation-defined (10
exception condition is raised.

c) Otherwise, the resources to.mianage an FDW-execution are allocated and are referred td
an allocated execution deséription. The allocated execution description is assigned a uni
value that is returned in ExecutionHandle.

a) IfIGis False andthe foreign-data wrapper cannot create an FDW-execution that corresp
to RH as des¢ribed by NTRE, (TRH;, TRDH;, NC;, TRT;, and TN;, for 1 (one) <i < NTRE), ([
for 1 (one)< i< NTRE and 1 (one) <j < NC;), NSLE, and (VEH}, VET}, and CNy, for 1 (one
< NSLEANBVE), then an exception condition is raised: FDW-specific condition — unable
create execution (HVOOL).

b) «IfIG is False and the foreign-data wrapper cannot create an FDW-execution that corresp
to RH as described by SS, then an exception condition is raised: FDW-specific condition

tion

=

hat
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tated
ition
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mory

fined
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unable to create execution (HVOOL).

c)  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 Descr i 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
1dentified by SPDHandle. SPD 1s 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 Pescr i ptlor ()
routine with SPDHandle as the DescriptorHandle parameter and r as the RecordNumber paranpeter,
1 (one) < r < NIDAP, and to the codes for the fields with non-blank entries in Table35, “Foreign-
data wrapper descriptor field default values”, from Table 31, “Codes used for foreign-data wrgpper
descriptor fields”, as the Fieldldentifier parameter. All other fields in the jtem descriptor aregs of
SPD are initially undefined.

Conformance Rules

1) [WithoutFeature M010, “Foreign-data wrapper support”, a goeiforming SQL-server shall not coptain
an invocation of a <foreign-data wrapper interface routing>'that contains a <foreign-data wrgpper
interface routine name> that contains InitRequest.
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23.34 Iterate()

Function

Retrieve the next row from an FDW-execution.

Definition

Iterate (
Fxecut i onHandl e I'N | NTEGER )

RETURNS SMALLI NT

General Rules

1) |Let EH be the value of ExecutionHandle.

2) |IfEH does notidentify an opened FDW-execution, then an exception Contdition is raised: FDW-spgcific
condition — function sequence error (HV010).

3) |Let HLI be the host language in which the SQL-server is written and let HLZ be the host langyage
in which the foreign-data wrapper is written.

4) [LetS be the opened FDW-execution identified by ExecutionHandle.

5) [Let CR be the open foreign-data wrapper cursor:effectively associated with S and let T be the
sequence of rows included in the result set descriptor of CR.

6) |LetSRD be the server row descriptor for S and let N be the value of the TOP_LEVEL_COUNT fi¢ld of

SRD.

7) |Case:

a) IfHL1 and HLZ are both pointer-supporting languages, then for each item descriptor arga in
SRD whose LEVEL is Q_(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 has/a non-zero value of DATA_POINTER as a bound target and refer to the
corresponding\<select list> column as a bound column.

b)  Otherwiséfor each item descriptor area in SRD whose LEVEL is 0 (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 bpund
calumn.

8) |LetBCbe the number of the bound targets.
9) F'nri,'l(nnn)_iipf'-

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.
262 © ISO/IEC 2023 - All rights reserved


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

10)

ISO/IEC 9075-9:2023(E)
23.34 Iterate()

ii) Let CT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respect
for the item descriptor area of RD corresponding to the i-th bound column.

iii)  The data type, precision, and scale of the <target specification> described by IDA
effectively set to CT, P, and SC, respectively, for the purposes of this invocation of
ate() only.

If T is empty, or if CR is positioned after the end of the result set, then:

a) CR is positioned after the last row of T’

ively,

are
Iter-

11)

12)
13)

Con

1)

b) No values are assigned to bound targets.

c) A completion condition is raised: no data (02000) and no further rules of this Subelause
applied.

Case:
a) Ifthe position of CR is before a row NR, then CR is positioned on row:NR.

b) Ifthe position of CR is on a row OR other than the last row, them€R'is positioned on the
immediately after OR. Let NR be the row immediately after OR:

NR becomes the current row of CR.
Case:

a) Ifanexception condition is raised during derivatioh of any <derived column> associated
NR, then there is no fetched row associated with'S, but NR remains the current row of (]

b) Otherwise:
i) NR becomes the fetched row asséciated with S.
ii) Let SS be the select source«associated with S.

iii)  The General Rules of‘Subclause 22.6, “Implicit FETCH USING clause for external ¢
are applied with S as.OPENED FDW-EXECUTION.

iv) If an exceptionicondition is raised during the derivation of any target value, then
values of alkthe bound targets are implementation-dependent (UV048) and CR ren
positioned on the current row.

formance Rules

WithoutFEeature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
an invoegation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrg
interface routine name> that contains Iterate.

are

row
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the
nains

htain
pper

© ISO/IEC 2023 - All rights reserved

263


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

ISO/IEC 9075-9:2023(E)
23.35 Open()

23.35 Open()

Function

Open an FDW-execution.

Definition

Open| (
Fxecut i onHandl e I'N | NTEGER )
RETURNS SMALLI NT

General Rules

1) |[Let EH be the value of ExecutionHandle.

2) | The General Rules of Subclause 23.37, “Execution of Open()”, are applied with EH as EXECHANDLE.

Conformance Rules

1) |WithoutFeature M010, “Foreign-data wrapper support’;a‘conforming SQL-server shall not coptain
an invocation of a <foreign-data wrapper interface rotitine> that contains a <foreign-data wrgpper
interface routine name> that contains Open.
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23.36 ReOpen()

Function

Reopen an FDW-execution.

Definition

ReOpén (
Fxecut i onHandl e I'N | NTEGER )
RETURNS SMALLI NT

General Rules

1) |[Let EH be the value of ExecutionHandle.

2) | The General Rules of Subclause 23.37, “Execution of Open()”, are applied with EH as EXECHANDLE.

Conformance Rules

1) |WithoutFeature M010, “Foreign-data wrapper support’;a‘conforming SQL-server shall not coptain
an invocation of a <foreign-data wrapper interface rotitine> that contains a <foreign-data wrgpper
interface routine name> that contains ReOpen.
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23.37 Execution of Open()

Function

Execute an open or a reopen of an FDW-execution.

Subclause Signature

[ EXe
P4
)

Gen

1)
2)

3)

4)
5)

cution of Open()” [General Rules] (
rameter: “EXECHANDLE’

XECHANDLE — an FDW-execution descriptor.

eral Rules

Let EH be the EXECHANDLE in an application of the General Rules, 6fthis Subclause.

If EH does not identify an allocated FDW-execution, then an exdeption condition is raised: FDV/-

specific condition — invalid handle (HV00B).

If EH identifies an opened FDW-execution, then an exception condition is raised: FDW-specifif
condition — function sequence error (HV010).

Let S be the allocated FDW-execution identified, by-ExecutionHandle.
If the PASSTHROUGH flag associated with EH:is True, then:

a)

b)

Let SRD be the SRDHandle that would be returned by an invocation of the Get SRDHandl ()

routine with EH as the ExecutionHandle parameter. Let SPD be the SPDHandle that woulld be
returned by an invocation of the Get SPDHandl e() routine with EH as the ExecutionHanflle

parameter. Let WRD be thé WRDHandle that would be returned by an invocation of the (Get -
VRDHand| e() routine with.EH as the ExecutionHandle parameter. Let WPD be the WPDHandle
that would be returned*by an invocation of the Get WPDHandl e() routine with EH as the [Exe-
cutionHandle parameter.

Let NCR be thewvalue of the COUNT descriptor field that would be returned by invocatiop of
the Get Descri-pt or () routine with WRD as the DescriptorHandle parameter, 0 (zero) a$ the
RecordNumber parameter, and the code for COUNT from Table 31, “Codes used for forejgn-
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 representefl by

the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTHR-

VAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARAC-
TER_SET_SCHEMA _CHARACTER _SET_NAME, USER_DEFINED_TYPE_CATALOQG,

266

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 f‘ﬂnF" nATF‘TI]\/IF‘_INTF‘DVAT _DD F‘(‘IQI(\I\I, CHAR Af"T‘F‘D_QF‘T_(‘ AT, LOG’
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 onq of
the code values in Table 16, “Codes used for application data types in SQL/CL1”.

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

ii) If DT} is a multiset type and TDTj is not a multiset loCator data type, then an exception
condition is raised: FDW-specific condition — invalid data type descriptors (HV006).

iii)  IfDTjis arow type, then

Case:

A\

1)  IfTDTjis not a row type, then'an exception condition is raised: FDW-specifi
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 cpndi-
tion is raised: FDW-specific condition — invalid data type descriptors (HV00p).

iv) If DTjand TDT;are'predefined types, then let HL be the programming language in which

the invoking SQE-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 type corresgond-
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 DT} in the SQL flata

type column of the operative data type correspondence table contains “Norne” in
the host data type column, and TDT} is not a character string type, then an

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

1 ok V2 a0 7aVaVah)
UucsSLriptors (1rvuvuj.

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)

RecordNumber parameter, and the code for COUNT from Table 31, “Codes used for foreign-

data wrapper descriptor fields”, as the Fieldldentifier parameter.

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_IN
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 invocatio

TER-

ns of

h)

the Get Descri pt or () routine with WPD as the DescriptorHandle parameter, j as the Re
Number parameter, and the code for the fields TYPE, LENGTH, OCTET_LENGTH, PRECIS
SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARAG-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_N
SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME from Table 31, “Codes used for for
data wrapper descriptor fields”, as the Fieldldentifier parameter. TYRE'is' one of the cod
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 < N(
represented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, D

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_T¥PE_NAME, SCOPE_CATALOG,

rord-
ION,

AME,
pign-
e

'P, as
ATE-

o]

SCOPE_SCHEMA, and SCOPE_NAME fields that would be returned by separate invocatiojns of

the Get Descri pt or () routine with SPD as the DescriptorHandle parameter; j as the Red
Number parameter, and the code for the fields,TYPE, LENGTH, OCTET_LENGTH, PRECIS
SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SEHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER\DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_N
SCOPE_CATALOG, SCOPE_SCHEMA;and SCOPE_NAME from Table 31, “Codes used for forj
data wrapper descriptor fields”; as the Fieldldentifier parameter. TYPE either indicates
or is one of the code values inTable 16, “Codes used for application data types in SQL/C

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, then an
exception condition is raised: FDW-specific condition — invalid data type descrip
(HV006).

ii) IfPDTj is a multiset data type and PTDTj is not a multiset locator data type, then

gxception condition is raised: FDW-specific condition — invalid data type descrip
(HV006).

1ii)  IfPDT;is arow data type, then

Case:

ord-
ION,

AME,
Pign-
ROW
LI”.

ors

ors

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,

© ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-9:2023(E)
23.37 Execution of Open()

“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 PDT; in the 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
descriptors (HV006).

2)  Otherwise, if PDT;and PTDT; do not conform to the Syntax Rules of Sub¢lause|9.30,

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

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

6) |[Case:
a) Ifthe foreign server request associated with EH returns aseét of rows, then:

i) The General Rules of Subclause 22.5, “Implicit EXECUTE USING and OPEN USING clauses
for external data”, are applied with OPEN as\TYPE and S as ALLOCATED FDW-EXECU-
TION.

ii) The General Rules of Subclause 22.2, Implicit foreign-data wrapper cursor”, are apjplied
with S as ALLOCATED FDW-EXECUTION.

b)  Otherwise, the General Rules of Subclause 22.5, “Implicit EXECUTE USING and OPEN U$ING
clauses for external data”, are applied with EXECUTE as TYPE and S as ALLOCATED FDW
EXECUTION.

~

7) | EH is said to be an opened FDW-execution.

8) |Evaluation of the General Rules‘is terminated and control is returned to the invoking Subclauise.
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23.38 TransmitRequest()

Function

Tran

smit a foreign server request to be analyzed by the foreign server.

Definition

Tran

RETU

whel
defin

Gen

1)
2)

3)
4)
5)
6)

7)

b t Request  (

-SConnectionHandle |IN | NTECER,

Request String I'N CHARACTER VARYI NG (L),

Bt ri ngLengt h IN | NTEGER,

Fxecut i onHandl e ouT | NTEGER )

RNS SIVALLI NT

e: L is equal to the value of StringLength and has a maximum value equalto-the implementati

ed (IL006) maximum length of a variable-length character string.

eral Rules

Let FSCH be the value of FSConnectionHandle.

If FSCH does not identify an allocated FS-connection, then an exception condition is raised: FI
specific condition — invalid handle (HVOOB).

Let C be the allocated FS-connection identified by'FSCH.
The foreign-data wrapper diagnostics area:associated with C is emptied.
Let FR be the foreign server request associated with the RequestString.

If the implementation-defined (I:033) maximum number of FDW-executions that can be allo
at one time has already been reachéd, then ExecutionHandle is set to zero and an exception cond
is raised: FDW-specific condition — limit on number of handles exceeded (HV014).

Case:

a) Ifthe memoryrequirements to manage an FDW-execution cannot be satisfied, then Ref
Handle is set to zero and an exception condition is raised: FDW-specific condition — me
allocationmerror (HV001).

b) Iftheresourcesto manage an FDW-execution cannotbe allocated for implementation-de
(FAL76) reasons, then ReplyHandle is set to zero and an implementation-defined (ICO0
exception condition is raised.

rated
ition

ly-

mory

fined

p)

¢)) Otherwise, the resources to manage an FDW-execution are allocated and are referred td

as

8)

9)

270

an allocated FDW-execution. The allocated FDVV-execution 1s assigned a unique value RHV

that is returned in ExecutionHandle.

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.

The PASSTHROUGH flag associated with the allocated FDW-execution is set to True.
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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-
data wrapper descriptor field default values”, from Table 31, “Codes used for foreign-datawrdpper
descriptor fields”, as the Fieldldentifier parameter. All other fields in the item descriptor-areds of

SRD are initially undefined.

Let SPDItemDescriptorAreas be the number of item descriptor areas that need to\be set up fof the
server parameter descriptor. Let SPDHandle be the DescriptorHandle that is returned by invochtion
ofthe Al | ocDescri pt or () with SPDItemDescriptorAreas as the MaxDetailAreas parameter. Lef SPD
be the server parameter descriptor identified by SPDHandle. SPD is assQeiated with the allocgted
FDW-execution.

For this descriptor, fields with non-blank entries in Table 35, “Foreign-data wrapper descriptpr
field default values”, are set to the specified default values by,invocation of the Set Descri pt dr ()
with SPDHandle as the DescriptorHandle parameter and r as-the RecordNumber parameter, 1 (one)
<r<SPDItemDescriptorAreas, 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 wrgpper
descriptor fields”, as the Fieldldentifier parameter. Allother fields in the item descriptor areds of
SPD are initially undefined.

Let WRDItemDescriptorAreas be the number ofiitem descriptor areas that need to be set up fdr the
wrapper row descriptor. Let WRDHandle bethe DescriptorHandle that is returned by invocation
of the Al | ocDescri ptor () with WRDItemDescriptorAreas as the MaxDetailAreas parameter. Let
WRD be the wrapper row descriptor.identified by WRDHandle. WRD is associated with the allo¢ated
FDW-execution.

For this descriptor, fields with-non-blank entries in Table 35, “Foreign-data wrapper descriptpr
field default values”, are set.to the specified default values by invocation of the Set Descri pt dr ()
with WRDHandle as the DescriptorHandle parameter and r as the RecordNumber parameter,|1
(one) < 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 foreignfdata
wrapper descriptorfields”, as the Fieldldentifier parameter. All other fields in the item descriptor
areas of WRDare“initially undefined.

Let WPDItemDescriptorAreas be the number of item descriptor areas that need to be set up fdr the
wrapper.parameter descriptor. Let WPDHandle be the DescriptorHandle that is returned by
invoeation of the Al | ocDescri pt or () with WPDItemDescriptorAreas as the MaxDetailAreas pjara-
meter. Let WPD be the wrapper parameter descriptor identified by WPDHandle. WPD is assocjated
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 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.

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.
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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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23.39 AllocDescriptor()

Function

Allocate a foreign-data wrapper descriptor area and assign a handle to it.

Definition
Al | ogDescriptor (
MaxDet ai | Ar eas I'N SMALLI NT,
Descri pt or Handl e ouT | NTEGER )
RETURNS SMALLI NT

General Rules

1)
2)

3)

Con

1)

Let MDA be the value of MaxDetailAreas.

If the implementation-defined (IL034) maximum number of foreign-data wrapper descriptor
that can be allocated at one time has already been reached, thenDescriptorHandle is set to 0 (

(HV014).

Case:

exception condition is raised: FDW-spécific condition — memory allocation error (HV00

implementation-defined (IA177) reasons, then DescriptorHandle is set to 0 (zero) and
implementation-defined (1IC007) exception condition is raised.

data wrapper descriptor area is assigned a unique value that is returned in DescriptorH

formance Rules

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper interface routine name> that contains AllocDescriptor.

and an exception condition is raised: FDW-specific condition<% limit on number of handles excé

a) Ifthe memory requirements to manage a foteign-data wrapper descriptor area having |
item descriptor areas cannot be satisfied\then DescriptorHandle is set to 0 (zero) and 3

b) Ifthe resources to manage a foreign-data wrapper descriptor area cannot be allocated for

hreas
7ero)
eded

MIDA
n

).

11

c)  Otherwise, the resourcesto manage a foreign-data wrapper descriptor area are allocate;Eand

are referred to as an-qlfocated foreign-data wrapper descriptor area. The allocated foreign-

dle.

shall
jgn-
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23.

40 FreeDescriptor()

Function

Release resources associated with a foreign-data wrapper descriptor area.

Definition

Freebescriptor (

RETURNS SMALLI NT

General Rules

1)
2)

3)
4)

Conformance Rules

1)

274

Descri pt or Handl e I'N | NTEGER )

Let DH be the value of DescriptorHandle.

If DH does not identify an allocated foreign-data wrapper descriptor.drea, then an exception cong
is raised: FDW-specific condition — invalid handle (HV0OO0B).

Let D be the allocated foreign-data wrapper descriptor areaidentified by DH.

D is deallocated and all its resources are freed.

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper interface routine name><that contains FreeDescriptor.

ition

shall
jgn-
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23.41 GetAuthorizationld()

Function

Get the authorization identifier associated with a user mapping.

T

Definition
Get At hori zationld (
User Handl e IN | NTEGER,
\ut hori zationld ouT CHARACTER(L) ,
Buf f er Lengt h I N SMALLI NT,
5t ri ngLengt h ot SMVALLI NT )

RETURNS SMALLI NT

where L has a maximum value equal to the implementation-defined (IL005) nfaximum length of an

<identifier>.

General Rules

1) |Let UH be the value of UserHandle.

2) |IfUH doesnotidentify an allocated user mapping description, then an exception condition is rdised:
FDW-specific condition — invalid handle (HV0OO0B).

3) |LetAID be the authorization identifier associated'with UH.

4) |Let BL be the value of BufferLength.

5) [The General Rules of Subclause 22.7, “Gharacter string retrieval for external data”, are applied|with
Authorizationld as TARGET, AID as VALUE, BL as TARGET OCTET LENGTH, and StringLength a
RETURNED OCTET LENGTH.

Conformance Rules

1) | Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper

not contain an invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper jintérface routine name> that contains GetAuthorizationld.

shall
jgn-

© ISO/IEC 2023 - All rights reserved

275


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

ISO/IEC 9075-9:2023(E)

23.4

2 GetBoolVE()

23.42 GetBoolVE()

Function

Get a handle for a <boolean value expression> from the <where clause> of a query.

Definition

Get Bpol VE (
Request Handl e I N | NTECGER,
Bool VENunber I'N SMVALLI NT,
Val ueExpr essi onHandl e QUT | NTEGER )

RETURNS SMALLI NT

General Rules

1)
2)

3)
4)

5)
6)
7)

8)

Con

1)

Let RH be the value of RequestHandle.

specific condition — invalid handle (HV0O0B).
Let BVEN be the value of BoolVENumber.

option index (HV00C).
Let Q be the query associated with RH.

rules of this Subclause are applied:
value expression>.

formance Rules

data wrapper interface routine name> that contains GetBoolVE.

If RH does not identify an allocated request description, then an €xception condition is raised: ¥DW-

If BVEN is less than 1 (one), then an exception condition is raised: FDW-specific condition — invalid

Let N be the number of <boolean value expression>s simply contained in the <where clause>(of Q.

If BVEN is greater than N, then a completion condition is raised: no data (02000), and no further

ValueExpressionHandle is set to the value expression handle associated with the BVEN-th <bo¢lean

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper|shall
not contain‘amrinvocation of a <foreign-data wrapper interface routine> that contains a <forejgn-

276

© ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-9:2023(E)
23.43 GetDescriptor()

23.43 GetDescriptor()

Function

Get the value of a field from a foreign-data wrapper descriptor area.

Definition

Get Dgscriptor (

RETURNS SMALLI NT

General Rules

DescriptorHandle I'N | NTECER,
Recor dNumber I'N SMALLI NT,
Fi el dldentifier |IN SMALLI NT,
Val ue QuT ANY,
Buf f er Lengt h I'N | NTECGER,
Bt ri ngLengt h out | NTEGER )

1) |Let D be the allocated foreign-data wrapper descriptor area identified by DescriptorHandle and let

3) |If Flis not one of the code values in Table 31, “Codés used for foreign-data wrapper descriptdr
fields”, then an exception condition is raised: FDW-specific condition — invalid descriptor fielg
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-dats
wrapper descriptor fields”, that,eontains FI.

6) |IfTYPEis'ITEM', then:

a)

b)

7) |If Fl indicates a.descriptor field whose value is the initially undefined value created when the
descriptorywas created, then an exception condition is raised: FDW-specific condition — invalfd
descriptor)field identifier (HV091).

8) |LetIDA be the foreign-data wrapper item descriptor area of D specified by RN.

9)

N be the value of the COUNT field of D.
2) |Let FI be the value of Fieldldentifier.

If RN is less than 1-(ene), then an exception condition is raised: dynamic SQL error — inpalid
descriptor index-(07009).

If RN is greater'than N, then a completion condition is raised: no data (02000).

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.

Case:

a)
b)

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 Flindicates 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.

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.

Caoaca
cast

a) IfFlindicates an implementation-defined (IV028) descriptor item field, then the valueretrieved
is the value of the implementation-defined (IV028) descriptor item field of IDA identifigd by
FL

b)  Otherwise, if FI indicates a descriptor item field defined in Table 31, “Codeswused for forgign-
data wrapper descriptor fields”, then the value retrieved is the value of‘the descriptor ifem
field identified by FI.

11) | Let Vbe the value retrieved.

12) |If Fl indicates a descriptor field whose row in Table 4, “Fields in foreign-data wrapper descriptor
areas”, contains a Data Type that is not CHARACTER VARYING, then Value is set to V and no fufther
rules of this Subclause are applied.

13) |Let BL be the value of BufferLength.

14) |If Fl indicates a descriptor field whose row in Table 4;“Fields in foreign-data wrapper descriptor

areas”, contains a Data Type thatis CHARACTER VARYING, then the General Rules of Subclause[22.7,
“Character string retrieval for external data”, are'applied with Value as TARGET, V as VALUE, RL as
TARGET OCTET LENGTH, and StringLength as,RETURNED OCTET LENGTH.

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 <forejgn-
data wrapper interface routine name> that contains GetDescriptor.
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23.44 GetDistinct()

Function

Determine whether the supplied query specifies DISTINCT.

Definition

GetDfstinct (

Request Handl e I N | NTECGER,
sDi stinct ouT SMVALLI NT )
RETURNS SMALLI NT

General Rules

1) |Let RH be the value of RequestHandle.

2) |If RH does notidentify an allocated request description, then an exception condition is raised: ¥DW-
specific condition — invalid handle (HV00B).

3) |Let Q be the query associated with RH.
4) |Case:

a) Ifthe <selectlist> of Q specifies a <set quantifier> that specifies DISTINCT, then IsDistinct is
setto 1 (one).

b)  Otherwise, IsDistinct is set to 0 (zero).

Conformance Rules

1) | WithoutFeature M030, “SQL-server foreign data support”, a conforming foreign-data wrapperi|shall
not contain an invocation of.a'<foreign-data wrapper interface routine> that contains a <forejgn-
data 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 NunBool VE (

RETURNS SMALLI NT

General Rules

1)
2)

3)
4)

Conformance Rules

1)

280

Request Handl e I N | NTECGER,
Nurmber OF Bool VESs ouT | NTEGER )

Let RH be the value of RequestHandle.

If RH does not identify an allocated request description, then an exception condition is raised: ¥DW-
specific condition — invalid handle (HV00B).

Let Q be the query associated with RH.

NumberOfBoolVEs is set to the number of <boolean value expression> elements simply contdined
in the <where clause> of Q.

Without Feature M030, “SQL-server for€ign data support”, a conforming foreign-data wrapper|shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <forejgn-
data wrapper interface routine name> that contains GetNumBoolVE.
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23.46 GetNumChildren()

Function

Get the number of <value expression>s simply contained in the containing <value expression>.

Definition

Get NUntChi I dren (

RETURNS SMALLI NT

General Rules

1
2)

3)

Conformance Rules

1)

Val ueExpr essi onHandl e | N | NTECGER,
Nurmber OF Chi | dren ouT SMVALLI NT )

Let VEH be the value of ValueExpressionHandle.

If VEH does not identify an allocated <value expression> description, then an exception condjtion
is raised: FDW-specific condition — invalid handle (HV0O0B).

NumberOfChildren is set to the number of <value expression>s simply contained in the <valye
expression> to which VEH refers.

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 <forejgn-
data wrapper interface routine name>*that contains GetNumChildren.
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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.

Defjnition

Get NUnOr der ByEl ens  (

RETURNS SMALLI NT

General Rules

iy
2)

3)

Conformance Rules

1)

282

Request Handl e I'N | NTECGER,
Nunber OF Or der ByEl enrs QUT SMALLI NT )

Let RH be the value of RequestHandle.

If RH does not identify an allocated request description, then an exception condition is raised: ¥DW-
specific condition — invalid handle (HV00B).

NumberOfOrderByElems is set to the number of <value. expression>s required to order the rows
of the result of the query associated with RH.

Without Feature M030, “SQL-server foreign‘data support”, a conforming foreign-data wrapperi|shall
not contain an invocation of a <foreign“data wrapper interface routine> that contains a <forejgn-
data 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 NuinRout MapOpt s (
Rout i neMappi ngHandl e I N | NTECGER,

Dpt i onCount ouT | NTEGER )
RETURNS SMALLI NT

General Rules

1) |Let RH be the value of RoutineMappingHandle.

2) |If RH does not identify an allocated routine mapping description, thén an exception conditior] is
raised: FDW-specific condition — invalid handle (HV00B).

3) |OptionCount is set to the number of generic options of the routine mapping described by RH,

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 <forejgn-
data 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 NUnSel ect El ens (

RETURNS SMALLI NT

General Rules

1)
2)

3)
4)

Conformance Rules

1)

284

Request Handl e I N | NTECER,
Nurmber OF Sel ect Li st El enent s ouT SMVALLI NT )

Let RH be the value of RequestHandle.

If RH does not identify an allocated request description, then an exception condition is raised: ¥DW-
specific condition — invalid handle (HV00B).

Let Q be the query associated with RH.

NumberOfSelectListElements is set to the number of svalue expression> elements simply contained
in the <select list> of Q.

Without Feature M030, “SQL-server for€ign data support”, a conforming foreign-data wrapper|shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <forejgn-
data wrapper interface routine name> that contains GetNumSelectElems.
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23.50 GetNumServerOpts()

Function

Get the number of generic options associated with the foreign server.

Definition

Get NUnSer ver Opts (
Ber ver Handl e I'N | NTEGER,

Dpt i onCount ouT | NTEGER )
RETURNS SMALLI NT

General Rules

1) |LetSH be the value of ServerHandle.

2) |IfSHdoesnotidentify an allocated foreign server description, then an exception condition is rdised:
FDW-specific condition — invalid handle (HV0OB).

3) |OptionCount is set to the number of generic options assoe¢lated with SH.

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 <forejgn-
data wrapper interface routine name> that'‘contains GetNumServerOpts.
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Function

Get the number of generic options of a column of a foreign table.

Definition
Get NunTabl eCol Opts (
[abl eRef er enceHandl e I N | NTECER,
Col unmNane I N CHARACTER( L),
NanmeLengt h I N SMALLI NT,
Dpt i onCount ot | NTEGER )
RETURNS SMALLI NT
wheffe L and has a maximum value equal to the implementation-defined (IL0Q6)-tength of a variab

lengt

Gen
1)
2)

3)
4)

5)

Case:

a)
b)

Case:

a)

b)

h character string.

eral Rules

Let TRH be the value of TableReferenceHandle.

Let NL be the value of NameLength.

If TRH does not identify an allocated table reference,deseription, then an exception condition|i
raised: FDW-specific condition — invalid handle (HV00B).

If NL is not negative, then let L be&xNL.

Otherwise, an exception condition is raised: FDW-specific condition — invalid string leng
buffer length (HV090).

If L is zero, then an.ekception condition is raised: FDW-specific condition — invalid string l¢
or buffer length (HV090).

Otherwiséy/let N be the number of whole characters in the first L octets of ColumnName
let NObe.the number of octets occupied by those N characters.

Case;

1) If NO + L, then an exception condition is raised: FDW-specific condition — invalid co
name (HV007).

e-

th or

ngth

and

lumn

6)
7)

286

ii) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of

TRIM( BOTH' ' FROM'CN )

Let NC be the number of columns of the foreign table referenced by TRH.

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).
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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 NunTabl eOpt s (

RETURNS SMALLI NT

General Rules

1)
2)

3)

Conformance Rules

1)

288

[abl eRef er enceHandl e I N | NTECER,
Dpt i onCount ouT | NTEGER )

Let TRH be the value of TableReferenceHandle.

raised: FDW-specific condition — invalid handle (HV00B).

OptionCount is set to the number of generic options of the foreign table referenced by TRH.

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
not contain an invocation of a <foreign-data@vrapper interface routine> that contains a <fore
data wrapper interface routine name> that'contains GetNumTableOpts.

If TRH does not identify an allocated table reference descriptionsthén an exception condition|i

shall
jgn-
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53 GetNumTableRefElems()

Function

Get the number of <table reference>s contained in the <from clause> of a query.

Definition

Get NUnTabl eRef El ens (

RETURNS SMALLI NT

General Rules

1)
2)

3)
4)

Conformance Rules

1)

Request Handl e I N | NTECER,
Nurmber OF Tabl eRef er ences ouT SMVALLI NT )

Let RH be the value of RequestHandle.

If RH does not identify an allocated request description, then an exception condition is raised: ¥DW-
specific condition — invalid handle (HV00B).

Let Q be the query associated with RH.

<

NumberOfTableReferenceElements is set to the numberof <table reference> elements simpl;
contained in the <from clause> of Q.

Without Feature M030, “SQL-server for€ign data support”, a conforming foreign-data wrapper|shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <forejgn-
data wrapper interface routine name> that contains GetNumTableRefElems.
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23.

54 GetNumUserOpts()

Function

Get the number of generic options of a user mapping.

Definition

Get NimUser Opt s (

RETURNS SMALLI NT

General Rules

1)
2)

3)

Conformance Rules

1)

290

ser Handl e I N | NTECER,
Dpt i onCount ouT | NTEGER )

Let UH be the value of UserHandle.

If UH does not identify an allocated user mapping description, then an exception condition is rd
FDW-specific condition — invalid handle (HV0OB).

OptionCount is set to the number of generic options of the'user mapping described by UH.

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
not contain an invocation of a <foreign-data@vrapper interface routine> that contains a <fore
data wrapper interface routine name> that'‘contains GetNumUserOpts.

ised:

shall
jgn-
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23.55 GetNumWrapperOpts()

Function

Get the number of generic options of a foreign-data wrapper.

Definition

Get NUMW apper Opt s (
IV apper Handl e I'N | NTECGER,

Dpt i onCount ouT | NTEGER )
RETURNS SMALLI 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 condition
is raised: FDW-specific condition — invalid handle (HV0O0B).

3) |OptionCount is set to the number of generic options of the foreign-data wrapper described by WH.

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 <forejgn-
data 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.

"DW-

rules

hted

Definition

Get Oy der ByEl em (
Request Handl e I N | NTECGER,
Dr der By Nunber I'N SMVALLI NT,
Val ueExpr essi onHandl e QUT | NTEGER,
Dr der i ngSpec ouT SMVALLI NT )

RETURNS SMALLI NT

General Rules

1) [Let RH be the value of RequestHandle.

2) |If RH does notidentify an allocated request description, then@an exception condition is raised: |
specific condition — invalid handle (HVOOB).

3) |Let ON be the value of OrderByNumber.

4) |IfON is less than 1 (one), then an exception condijtion is raised: FDW-specific condition — invlid
option index (HV00C).

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 ONis greater than N, then a completion condition is raised: no data (02000), and no further
of this Subclause are applied.

8) |Let VEH be the value expreSsion handle associated with the ON-th <value expression> associ
with Q.

9) [ValueExpressionHandle is set to VEH.

10) | Let OS be the <ordering specification> associated with VEH.

Case:
a) If'0Sspecifies ASC, then set OrderingSpec to -1 (one).
b) "\ ‘Otherwise, set OrderingSpec to 1 (one).

Conformance Rules

1)

292

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 GetOrderByElem.
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Function

Get the name and value of a specified generic option associated with a given routine mapping, given the
option number.

Defjnition
Get Rput MapOpt  (
Rout i neMappi ngHandl e I N | NTECGER,
Dpt i onNunber I N | NTEGER,
Dpt i onNane ouT CHARACTER(L1) ,
Buf f er Lengt hl I'N SMVALLI NT,
5t ri ngLengt hl aut SMALLI NT,
Dpt i onVal ue auT CHARACTER( L2) ,
Buf f er Lengt h2 I'N SMVALLI NT,
5t ri ngLengt h2 aut SMALLI NT )
RETURNS SMALLI NT
where each of L1 and L2 have a value equal to the implementation-defined (IL006) maximum leng

a varg

Gen

1)
2)

3)
4)
5)

6)

7)

iable-length character string.

eral Rules

Let RH be the value of RoutineMappingHandle,

raised: FDW-specific condition — invalid-handle (HVOOB).
Let ON be the value of OptionNumber;

Let N be the number of generic eptions associated with RH.

option index (HV00C).

If ON is greater than(N)then a completion condition is raised: no data (02000) and no further
of this Subclause are'applied.

Informationfrom the ON-th generic option associated with RH is retrieved.

a) LetNAME be the name of the generic option.

If RH does not identify an allocated routine.mapping description, then an exception conditior} i

th of

If ON is less than 1 (one), then an exception condition is raised: FDW-specific condition — invqlid

rules

and eringl pngfh1 as RETURNED OCTET LENGTH.

b) , 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 LENGTFI,

c) Let OPTIONVALUE be the value of the generic option.

d) 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 GetRoutMapOpt.
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23.58 GetRoutMapOptName()

Function

Get the value of a generic option associated with a given routine mapping, given the option name.

Definition
Get Rput MapOpt Nane (
Rout i neMappi ngHandl e I N | NTECGER,
Dot i onNane IN CHARACTER(L1) ,
Buf f er Lengt hl I N SMALLI NT,
Dpt i onVal ue out CHARACTER( L2)
Buf f er Lengt h2 I'N SMVALLI NT,
Bt ri ngLengt h2 out SMALLI NT )
RETURNS SMALLI NT
where each of L1 and L2 have a value equal to the implementation-defined (IL006) maximum leng

a varg

iable-length character string.

th of

General Rules
1) |Let RH be the value of RoutineMappingHandle.
2) |If RH does not identify an allocated routine mapping description, then an exception conditior] is
raised: FDW-specific condition — invalid handle (HV00B).
3) |Let NL be the value of BufferLength1.
4) [Case:
a) If NLis not negative, then let:.L-be NL.
b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string length or
buffer length (HV090):
5) |Case:
a) IfLiszero,thlenan exception condition is raised: FDW-specific condition — invalid string l¢ngth
or buffer length (HV090).
b)  Otherwise, let N be the number of whole characters in the first L octets of OptionName and
let’NO be the number of octets occupied by those N characters.
Case:
i) If NO + L, then an exception condition is raised: FDW-specific condition — invalid option
name (HV00D).
ii) Otherwise, let ON be the first N characters of OptionName and let TON be the value of:
TRRM( BOTH' ' FROM'ON )
6) Case:

a) 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‘<forejgn-
data wrapper interface routine name> that contains GetRoutMapOptName.
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23.59 GetRoutineMapping()

Function

Get the routine mapping handle for an allocated routine mapping description.

Definition

Get Rput i neMappi ng (

RETU

Gen
1)
2)

3)
4)

Con

1)

Val ueExpr essi onHandl e I N | NTECER,
Rout i neMappi ngHandl e ouT | NTEGER )
RNS SMALLI NT

eral Rules

Let VEH be the value of ValueExpressionHandle.

If VEH does not identify an allocated <value expression> description, then an exception condjtion
is raised: FDW-specific condition — invalid handle (HV0O0B).

Let RMH be the handle for the allocated routine mapping-description that is associated with VEH.

RoutineMappingHandle is set to RMH.

formance Rules

Without Feature M030, “SQL-server foreigndata support”, a conforming foreign-data wrapper|shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <forejgn-
data wrapper interface routine name>-that contains GetRoutineMapping.
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23.60 GetSelectElem()

Function

Get the handle of a <value expression> simply contained in the <select list> of a query.

Definition

Get Sgl ect El em (

RETURNS SMALLI NT

General Rules

1)
2)

3)
4)

5)
6)
7)

8)

Con

1)

Request Handl e I N | NTECER,
Bel ect Li st El enent Nurrber I'N SMALLI NT,
Val ueExpr essi onHandl e aut | NTEGER )

Let RH be the value of RequestHandle.

If RH does not identify an allocated request description, then an €xception condition is raised: |
specific condition — invalid handle (HV0O0B).

Let SLEN be the value of SelectListElementNumber.

If SLEN is less than 1 (one), then an exception conditien is raised: FDW-specific condition — in
option index (HV00C).

Let Q be the query associated with RH.
Let N be the number of <value expression>'elements simply contained in the <select list> of

If SLEN is greater than N, then a completion condition is raised: no data (02000), and no furth
rules of this Subclause are applied:

ValueExpressionHandle is set to the value expression handle associated with the SLEN-th <vz
expression> associated with:Q.

formance Rules
Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper

data wrapper interface routine name> that contains GetSelectElem.

"‘DW-

valid

er

lue

shall

not contain‘amrinvocation of a <foreign-data wrapper interface routine> that contains a <forejgn-
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61 GetSelectElemType()

Function

Get the kind of a <value expression> in the <select list> of a query.

Definition

Get Sgl ect El enTType (

RETURNS SMALLI NT

General Rules

1)
2)

3)

Conformance Rules

1)

Val ueExpr essi onHandl e I N | NTECER,
Val ueExpr essi onType ouT SMVALLI NT )

Let VEH be the value of ValueExpressionHandle.

If VEH does not identify an allocated <value expression> description, then an exception condjtion
is raised: FDW-specific condition — invalid handle (HV0O0B).

ValueExpressionType is set to the value of ValueExpressienKind that would be returned by injvoc-
ation of Get Val ueExpKi nd() with VEH as the ValueExpressionHandle parameter.

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 <forejgn-
data wrapper interface routine name>‘that contains GetSelectElemType.
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23.62 GetServerName()

Function

Get the name of the foreign server associated with the provided server handle.

Definition

Get Server Nane (

RETURNS SMALLI NT

where L has a maximum value equal to (2n+1), where n is the implementationfdefined (IL006) leng
an <identifier>.

General Rules

1)
2)

3)
4)
5)

Con

1)

NOTE 76 — The length (2n+1) supports the syntax of <foreign server name>, which-is)"<identifier><period><ident

Ber ver Handl e I'N | NTEGER,

Ser ver Nanme ouT CHARACTER(L) ,
Buf f er Lengt h I N SMALLI NT,

5t ri ngLengt h ot SMVALLI NT )

Let SH be the value of ServerHandle.

If SH does not identify an allocated foreign server description, then an exception condition is ra
FDW-specific condition — invalid handle (HVO0OB):

Let SN be the server name associated with-SH.
Let BL be the value of BufferLength.

The General Rules of Subclause 22.7, *Character string retrieval for external data”, are applied
ServerName as TARGET, SN as VALUE, BL as TARGET OCTET LENGTH, and StringLength as RETU}
OCTET LENGTH.

formance Rules
Without Feature-M030, “SQL-server foreign data support”, a conforming foreign-data wrapper

data wrapper-interface routine name> that contains GetServerName.

th of

fier>",

ised:

with

YNED

shall
not contain an'invocation of a <foreign-data wrapper interface routine> that contains a <forejgn-

300

© ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-9:2023(E)
23.63 GetServerOpt()

23.63 GetServerOpt()

Function
Get the value of a generic option associated with a foreign server.
Definition
Get Server Opt  (
Ber ver Handl e I'N | NTEGER,
Dpt i onNunber I'N | NTECGER,
Dpt i onNane out CHARACTER(L1) ,
Buf f er Lengt hl I'N SMALLI NT,
5t ri ngLengt hl ouT SMVALLI NT,
Ppt | onVal ue out CHARACTER( L2) ,
Buf f er Lengt h2 I'N SMALLI NT,
5t ri ngLengt h2 ouT SMVALLI NT )
RETURNS SMALLI NT
whefe each of L1 and L2 has a maximum value of equal to the implemeéntation-defined (IL0O06) leng
a varjiable-length character string.

Gen
1)
2)

3)
4)
5)

6)

7)

eral Rules

Let SH be the value of ServerHandle.

If SH does not identify an allocated foreign server description, then an exception condition is ra
FDW-specific condition — invalid handle (HV00B).

Let ON be the value of OptionNumber.

Let N be the number of generic options associated with SH.

option index (HV00C).

If ON is greater than N, théen a completion condition is raised: no data (02000), and no further
of this Subclause aré applied.

Information fromrthe ON-th generic option associated with the SH is retrieved.

a) Let NAME be the name of the generic option.

th of

ised:

If ON is less than 1 (one), then‘an exception condition is raised: FDW-specific condition — invqlid

rules

b)  TheGeneral Rules of Subclause 22.7, “Character string retrieval for external data”, are ap
with OptionName as TARGET, NAME as VALUE, BufferLength1 as TARGET OCTET LENG
and StringLength1 as RETURNED OCTET LENGTH.

lied

)

c) Let OPTIONVALUE be the value of the generic option.

d) 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.

302 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-9:2023(E)
23.64 GetServerOptByName()

23.64 GetServerOptByName()

Function
Get the value of a generic option associated with a foreign server.
Definition
Get Sgrver Opt ByNane (
Ber ver Handl e I'N | NTEGER,
Dpt i onName IN CHARACTER( L1),
Buf f er Lengt hl I N SMALLI NT,
Dpt i onVal ue out CHARACTER( L2)
Buf f er Lengt h2 I'N SMVALLI NT,
Bt ri ngLengt h2 out SMALLI NT )
RETURNS SMALLI NT
where each of L1 and L2 has a maximum value of equal to the implementation-defined (IL006) leng

a varg

Gen

1)
2)

3)
4)

iable-length character string.

eral Rules

Let SH be the value of ServerHandle.

If SH does not identify an allocated foreign server, déScription, then an exception condition is rg
FDW-specific condition — invalid handle (HVOO0B).

Let BL be the value of Bufferlength1.
Case:

a) If BLis not positive, then an-exéeption condition is raised: FDW-specific condition — inv
string length or buffer length' (HV090).

Name 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 — invalid o
name (HV00D).

TRIM( BOTH' ' FROM'ON )

5)

ii) Otherwise, let ON be the first L octets of OptionName and let TON be the value oft

th of

ised:

nlid

b)  Otherwise, let L be BL;let N be the number of whole characters in the first L octets of Option-

btion

Let Nbe the number of gpnprir npfinnc associated with SH.

6)

Case:
a) If TON is equivalent to the name of a generic option associated with SH, then:

i) Let OPTIONVALUE be the value of the generic option associated with SH whose n
is equivalent to TON.

ame

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.
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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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23.65 GetServerType()

Function

Get the type of a foreign server.

Definition
Get Server Type (
Ber ver Handl e I'N | NTEGER,
Ser ver Type ouT CHARACTER(L) ,
Buf f er Lengt h I N SMALLI NT,
5t ri ngLengt h ot SMVALLI NT )
RETURNS SMALLI NT

whete L has a maximum value of equal to the implementation-defined (ILO06)dength of a variable-lgngth

char

General Rules

1)
2)

3)
4)
5)

Con

1)

cter string.

Let SH be the value of ServerHandle.

FDW-specific condition — invalid handle (HV0OO0B).
Let ST be the server type associated with SH.
Let BL be the value of BufferLength.

The General Rules of Subclause 22.7, “Gharacter string retrieval for external data”, are applied

OCTET LENGTH.

formance Rules

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper intérface routine name> that contains GetServerType.

If SH does not identify an allocated foreign server description, then an exception condition is rdised:

with

ServerType as TARGET, ST as VALUEBE as TARGET OCTET LENGTH, and StringLength as RETURNED

shall
jgn-
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23.66 GetServerVersion()

Function

Get the version of a foreign server.

Definition

Get Server Version (

Ber ver Handl e I'N | NTEGER,

Ser ver Ver si on ouT CHARACTER(L) ,
Buf f er Lengt h I N SMALLI NT,

5t ri ngLengt h ot SMVALLI NT )

RETURNS SMALLI NT

whel

char

cter string.

General Rules

1)
2)

3)
4)
5)

Con

1)

Let SH be the value of ServerHandle.

FDW-specific condition — invalid handle (HV0OO0B).
Let SV be the server version associated with SH.

Let BL be the value of BufferLength.

ServerVersion as TARGET, SV as VALUE, BL as TARGET OCTET LENGTH, and StringLength as
RETURNED OCTET LENGTH.

formance Rules

not contain an invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper intérface routine name> that contains GetServerVersion.

e L has a maximum value of equal to the implementation-defined (IL006)dength of a variable-l¢ngth

If SH does not identify an allocated foreign server description, then an exception condition is rdised:

The General Rules of Subclause 22.7, “Gharacter string retrieval for external data”, are applied|with

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper|shall

jgn-
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23.67 GetSQLString()

Function

Get a character string representation of the query that is associated with a given request handle.

Definition
Get SQLString (
Request Handl e I N | NTECGER,
5t ri ngFor mat I'N | NTECGER,
BQLSt ri ng out CHARACTER VARYI NG(L),
Buf f er Lengt h I'N | NTEGER,
Bt ri ngLengt h ouT | NTEGER )
RETURNS SMALLI NT
whefe L is greater than or equal to the StringLength value returned, with a maximum value equal {]

impl

Gen
1)
2)

3)
4)
5)

6)

7)

bmentation-defined (IL006) maximum length of a variable-length character string.

eral Rules

Let RH be the value of RequestHandle.

If RH does not identify an allocated request description; then an exception condition is raised: |
specific condition — invalid handle (HV00B).

Let Q be the query associated with RH.
Let SF be the value of StringFormat.

If SF does not identify a value that isréqual to any value in Table 36, “Codes used for the formsa
the character string transmitted by~GetSQLString()”, then an exception condition is raised: FI]
specific condition — invalid string/format (HV00A).

Case:

a) If SFidentifies an‘implementation-defined (IV029) value, then let QueryString be the i
mentation-defined (IV029) character string representation of Q.

b)  Otherwise;det QueryString be a character string conforming to the Format and Syntax R
of Subclause 12.3, “<SQL procedure statement>".

The Genenal Rules of Subclause 22.7, “Character string retrieval for external data”, are applied
SQLString as TARGET, QueryString as VALUE, BufferLength as TARGET OCTET LENGTH, and
StringLength as RETURNED OCTET LENGTH.

o the

"DW-

tof

W-

ple-

ules

with

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 wra
interface routine name> that contains GetSQLString.
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23.68 GetTableColOpt()

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.

Defjnition
Get Tabl eCol Opt  (
[abl eRef erenceHandl e I N | NTEGER,
Col urmNane IN CHARACTER(L) ,
NamreLengt h I N SMALLI NT,
Dpt i onNunber I'N | NTECGER,
Dpt i onNane out CHARACTER(L1) ,
Buf f er Lengt hl I'N SMALLI NT,
5t ri ngLengt hl ouT SMVALLI NT,
PDpt i onVal ue aut CHARACTER( L2) ,
Buf f er Lengt h2 I'N SMALLI NT,
Bt ri ngLengt h2 ouT SMVALLI NT )
RETURNS SMALLI NT
whefte each of L, L1, and L2 has a maximum value equal to the implementation-defined (IL006) leng

a varg

Gen
1)
2)

3)
4)

iable-length character string.

eral Rules

Let TRH be the value of TableReferenceHandle.

raised: FDW-specific condition — inyalid handle (HV0O0B).
Let NL be the value of NameLength.
Case:

a) If NLis not positite)then an exception condition is raised: FDW-specific condition — inv|
string length of. buiffer length (HV090).

b)  Otherwise et L be NL, let N be the number of whole characters in the first L octets of Cq
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 — invalid co
name (HV007).

If TRH does not identify an allocated table reference description, then an exception condition|i

th of

nlid

lum-

lumn

5)

308

ii) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value o
TRIM( BOTH' ' FROM'CN )
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).

b)  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.

d

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 thé'column identified
by TCN.

viii) The General Rules of Subclause 22.7, “Character string retri¢val'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) [Without Feature M030, “SQL-server foreign data support”;a conforming foreign-data wrapper|shall
not contain an invocation of a <foreign-data wrapperinterface routine> that contains <foreigntdata
wrapper interface routine name> that contains GetTableColOpt.
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23.69 GetTableColOptByName()

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.

Defjnition
Get Tabl eCol Opt ByNane (
[abl eRef erenceHandl e I N | NTEGER,
Col urmNane IN CHARACTER(L) ,
NamreLengt h I N SMALLI NT,
Dot i onNane IN CHARACTER(L1) ,
Buf f er Lengt hl I N SMALLI NT,
Dpt i onVal ue aut CHARACTER( L2) ,
Buf f er Lengt h2 I'N SMVALLI NT,
5t ri ngLengt h2 aut SMALLI NT )
RETURNS SMALLI NT
where each of L, L1, and L2 has a maximum value equal to the implementation-defined (IL006) leng

a varg

Gen

1)
2)

3)
4)

iable-length character string.

eral Rules

Let TRH be the value of TableReferenceHandle,

raised: FDW-specific condition — invalid-handle (HVOOB).
Let NL be the value of NameLength,
Case:

a) If NLis not positive, then an exception condition is raised: FDW-specific condition — inv|
string length or buffer'length (HV090).

b)  Otherwise, let L bé NL, let N be the number of whole characters in the first L octets of Cq
nName, and\éet 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 — invalid co
name (HV007).

ii) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value o

If TRH does not identify an allocated table xéference description, then an exception condition|i

th of

nlid

lum-

lumn

5)

310

TRIM( BOTH' ' FROM'CN )

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).

b)  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) IfBNO= 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 letyFON ble the
value of
TRIM( BOTH' ' FROM'ON )

iii)  Case:

A)

B)

Conformance Rules

1) | Without Feature M030, “SQL:server foreign data support”, a conforming foreign-data wrapper
not contain an invocation.dfa <foreign-data wrapper interface routine> that contains a <fore
data wrapper interface routine name> that contains GetTableColOptByName.

1) If TONisnotequivalent to the name of a generic optionassociated with TRH
an exception condition is raised: FDW-specific condition — option name not f
(HV00j).

2)  Otherwise:

Let VALUE be the value of the generic option associated with TRH wh
name is TON.

The General Rules of Subclatse 22.7, “Character string retrieval for ext
data”, are applied with OptionValue as TARGET, VALUE as VALUE, Buft
Length2 as TARGET OCTET LENGTH, and StringLength?2 as RETURNED O
LENGTH.

then
bund

pSe

brnal
er-
CTET

shall
jgn-
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23.70 GetTableOpt()

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.

Defjnition

Get Tabl eOpt  (

[abl eRef erenceHandl e I N | NTEGER,

Dpt i onNunber I N | NTEGER,

Dpt i onNane out CHARACTER( L1),
Buf f er Lengt hl I'N SMVALLI NT,

5t ri ngLengt hl aut SMALLI NT,

Dpt i onVal ue aut CHARACTER( L2) ,
Buf f er Lengt h2 I'N SMVALLI NT,

5t ri ngLengt h2 aut SMALLI NT )

RETURNS SMALLI NT

whefle each of L1 and L2 has a maximum value equal to the implemehtation-defined (IL006) length of a
varigble-length character string.

General Rules

1) |Let TRH be the value of TableReferenceHandle,

2) |If TRH does not identify an allocated table réference description, then an exception condition|is
raised: FDW-specific condition — invalid-handle (HVOOB).

3) |Let ON be the value of OptionNumber;
4) |[Let N be the number of generic eptions associated with TRH.

5) |[IfONislessthan 1 (one), theman exception condition is raised: FDW-specific condition — invalid
option index (HV00C).

6) |If ON is greater than(N)then a completion condition is raised: no data (02000) and no further fules
of this Subclause are'applied.

7) |Let NAME be-the name of the ON-th generic option associated with TRH.

8) | The Generdl 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
Stringtength1 as RETURNED OCTET LENGTH.

9) Let VALUE be the value of the ON-th gpnprir option associated with TRH

10) 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)  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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23.71 GetTableOptByName()

Function

Get the value of a generic option associated with the foreign table identified by the specified table reference
handle, given the option name.

Defjnition
CGet Tabl eOpt ByNane (
[abl eRef erenceHandl e I N | NTECER,
Dpt i onNane IN CHARACTER( L1),
Buf f er Lengt hl I'N SMALLI NT,
Dpt i onVal ue ouT CHARACTER( L2) ,
Buf f er Lengt h2 I N SMALLI NT,
Bt ri ngLengt h2 ot SMVALLI NT )
RETURNS SMALLI NT
whete each of L1 and L2 has a maximum value equal to the implementation-defined (IL006) length of a

varia

Gen
1)
2)

3)
4)

ble-length character string.

eral Rules

Let TRH be the value of TableReferenceHandle.

raised: FDW-specific condition — invalid handle' (HV00B).
Let NL be the value of BufferLength1.
Case:

a) If NLis not positive, then anexception condition is raised: FDW-specific condition — invj
string length or buffer length (HV090).

b)  Otherwise, let L be-NL, let N be the number of whole characters in the first L octets of
OptionName, and let NO be the number of octets occupied by those N characters.

Case:

i) If WO + L, then an exception condition is raised: FDW-specific condition — invalid o
name (HV00D).

i) Otherwise, let ON be the first L octets of OptionName and let TON be the value of

TRIM( BOTH' ' FROM'ON )

If TRH does not identify an allocated table referénce description, then an exception condition|i

nlid

btion

5)

Case:

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

© ISO/IEC 2023 - All rights reserved
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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.

Defjnition

Get Tabl eRef El em (
Request Handl e I'N | NTECGER,
[abl eRef er enceEl enent Nunber I N | NTEGER,
[abl eRef er enceHandl e out | NTEGER )

RETURNS SMVALLI NT

General Rules

1) |Let RH be the value of RequestHandle.

2) |If RH does notidentify an allocated request description, thenan exception condition is raised: ¥DW-
specific condition — invalid handle (HVOO0B).

3) |Let TREN be the value of TableReferenceElementNumber.

4) |If TREN is less than 1 (one), then an exception condition is raised: FDW-specific condition — irvalid
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-¢empletion condition is raised: no data (02000), and no further
rules of this Subclause are applied.

8) |TableReferenceHandle issetto the table reference handle associated with the TREN-th <tablg¢ ref-
erence> associated with @:

Conformance Rules

1) | WithoutFeature M030, “SQL-server foreign data support”, a conforming foreign-data wrapperi|shall

data wrapper interface routine name> that contains GetTableRefElem.

© ISO/IEC 2023 - All rights reserved
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23.

73 GetTableRefElemType()

Function

Get the type of a <table reference>, given its table reference handle.

Definition

Get Tabl eRef El enflype (

RETURNS SMALLI NT

General Rules

1)
2)

3)
4)

Conformance Rules

1)

316

[abl eRef er enceHandl e I N | NTECER,
[abl eRef erenceType ouT SMVALLI NT )

Let TRH be the value of TableReferenceHandle.

raised: FDW-specific condition — invalid handle (HV00B).
Let TRT be the type of the <table reference> associated with/TRH.

TableReferenceType is set to TRT.

Without Feature M030, “SQL-server foreigndata support”, a conforming foreign-data wrapper
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper interface routine names-that contains GetTableRefElemType.

If TRH does not identify an allocated table reference descriptionsthén an exception condition|i

shall
jgn-
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Function

Get the table name of a TABLE_NAME <table reference> identified by the given table reference handle.

Definition
Get Tabl eRef Tabl eNane (
[abl eRef er enceHandl e I N | NTECER,
[abl eName ouT CHARACTER( L),
Buf f er Lengt h I N SMALLI NT,
5t ri ngLengt h ot SMVALLI NT )
RETURNS SMALLI NT
wheffe L has a maximum value of equal to the implementation-defined (IL006)dength of a variable-lq

char

Gen
1)
2)

3)

4)
5)
6)

Con

1)

cter string.

eral Rules

Let TRH be the value of TableReferenceHandle.

raised: FDW-specific condition — invalid handle (HV00B).

If TRH does not identify a <table reference> with atype of TABLE_NAME, then an exception cond
is raised: FDW-specific condition — invalid handle (HV0O0B).

Let NAME be the value of the table name-of the <table reference> identified by TRH.
Let BL be the value of BufferLength.

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied
TableName as TARGET, NAME. as VALUE, BL as TARGET OCTET LENGTH, and StringLength as
RETURNED OCTET LENGTH,

formance Rules

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
not contain dn'invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper interface routine name> that contains GetTableRefTableName.

If TRH does not identify an allocated table reference,deseription, then an exception condition|i

© ISO/IEC 2023 - All rights reserved
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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.
Defjnition
Get Tabl eServer Nane (
[abl eRef erenceHandl e I N | NTEGER,
Ser ver Nanme aut CHARACTER( L),
Buf f er Lengt h I'N SMALLI NT,
Bt ri ngLengt h ouT SMVALLI NT )
RETURNS SMALLI NT

where L has a maximum value equal to the implementation-defined (IL005)\length of an <identifig

General Rules

1)
2)

3)
4)
5)

Con

1)

Let TRH be the value of TableReferenceHandle.

raised: FDW-specific condition — invalid handle (HV00B).
Let SN be the server name associated with the foreign table identified by TRH.
Let BL be the value of BufferLength.

The General Rules of Subclause 22.7, “Gharacter string retrieval for external data”, are applied
ServerName as TARGET, SN as VALUE;BL as TARGET OCTET LENGTH, and StringLength as RETUH
OCTET LENGTH.

formance Rules

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper jintérface routine name> that contains GetTableServerName.

If TRH does not identify an allocated table reference,deseription, then an exception condition|i

with
YNED

shall
jgn-
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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 TRDHandl e (

RETURNS SMALLI NT

General Rules

1)
2)

3)

Conformance Rules

1)

[abl eRef erenceHandle |IN | NTECGER,
[RDHandl e auTt | NTEGER )

Let TRH be the value of TableReferenceHandle.

raised: FDW-specific condition — invalid handle (HV00B).

TRDHandle is set to the descriptor handle of the table reference descriptor associated with T]

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
not contain an invocation of a <foreign-data@vrapper interface routine> that contains a <fore
data wrapper interface routine name> that'‘contains GetTRDHandle.

If TRH does not identify an allocated table reference descriptionsthén an exception condition|i

© ISO/IEC 2023 - All rights reserved
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23.77 GetUserOpt()

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.

Defjnition
Get User Opt  (
ser Handl e I'N | NTEGER,
Dpt i onNunber I N | NTEGER,
Dpt i onNane ouT CHARACTER( L1),
Buf f er Lengt hl I'N SMVALLI NT,
5t ri ngLengt hl aut SMALLI NT,
Dpt i onVal ue out CHARACTER( L2) ,
Buf f er Lengt h2 I'N SMVALLI NT,
5t ri ngLengt h2 aut SMALLI NT )
RETURNS SMALLI NT
whefle each of L1 and L2 has a maximum value equal to the implemehtation-defined (IL006) length of a

varid

Gen

1)
2)

3)
4)
5)

6)

7)

ble-length character string.

eral Rules

Let UH be the value of UserHandle.

If UH does not identify an allocated user mapping description, then an exception condition is ra
FDW-specific condition — invalid handle (HV00B).

Let ON be the value of OptionNumber;

Let N be the number of generic eptions associated with UH.

option index (HV00C).

If ON is greater than(N)then a completion condition is raised: no data (02000) and no further
of this Subclause are'applied.

Informationfrom the ON-th generic option associated with UH is retrieved.

a) LetNAME be the name of the generic option.

ised:

If ON is less than 1 (one), then an exception condition is raised: FDW-specific condition — invqlid

rules

and eringl pngfh1 as RETURNED OCTET LENGTH.

b) , 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 LENGTFI,

320

c) Let OPTIONVALUE be the value of the generic option.

d) 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.

Defjnition

Get User Opt ByNane (

User Handl e
Dpt i onNanme
Buf f er Lengt h
Dpt i onVal ue
Buf f er Lengt h
5t ri ngLengt h

RETURNS SMALLI NT

I N | NTEGER,

I N CHARACTER( L1),
1 I N SMALLI NT,

ouT CHARACTER( L2),
2 I N SMALLI NT,
2 ouT SMALLI NT )

whete each of L1 and L2 has a maximum value equal to the implementation-defined (IL006) length of a

varigble-length character string.

General Rules

1) |Let UHDbeth

e value of UserHandle.

2) |If UH does notidentify an allocated user mapping-description, then an exception condition is rdised:

4) [Case:

FDW-specific condition — invalid handle (HV00B).
3) |Let NL be the value of BufferLength1.

b)  Otherwise, let L be-NL, let N be the number of whole characters in the first L octets of

a) If NLis not positive, then anexception condition is raised: FDW-specific condition — invplid
string length or buffer length (HV090).

OptionName, and let NO be the number of octets occupied by those N characters.

Case:

i) If WO + L, then an exception condition is raised: FDW-specific condition — invalid option
name (HV00D).

i) Otherwise, let ON be the first L octets of OptionName and let TON be the value of
TRIM( BOTH' ' FROM'ON )

5) Case:
a) If TON is equivalent to the name of a generic option associated with UH, then:

i) Let OPTIONVALUE be the value of the generic option associated with UH whose name
is equivalent to TON.

ii) The General Rules of Subclause 22.7, “Character string retrieval for external data”, are

322

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 Nane (
Val ueExpr essi onHandl e I N | NTECER,
Col urmName ouT CHARACTER( L),
Buf f er Lengt h I N SMALLI NT,
5t ri ngLengt h ot SMVALLI NT )
RETURNS SMALLI NT
where L has a maximum value equal to the implementation-defined (IL006) length of a variable-le

char

Gen
1)
2)

3)

4)
5)
6)

Con

1)

cter string.

eral Rules

Let VEH be the value of ValueExpressionHandle.

raised: FDW-specific condition — invalid handle (HV00B).

If VEH does not identify a <value expression> with a type of COLUMN_NAME, then an excepti
condition is raised: FDW-specific condition —=invalid handle (HV0OB).

Let NAME be the value of the column name of the <value expression>.
Let BL be the value of BufferLength.

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied
ColumnName as TARGET, NAME as VALUE, BL as TARGET OCTET LENGTH, and StringLength a
RETURNED OCTET LENGTH,

formance Rules

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
not contain dn'invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper interface routine name> that contains GetValExprColName.

hgth

If VEH does not identify an allocated value expression-description, then an exception conditidn is

with

1°2]

shall
jgn-
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23.80 GetValueExpDesc()

Function

Get the handle for a value expression descriptor describing a <value expression>, given its value
expression handle.

Defjnition

Get Val ueExpDesc (

Val ueExpr essi onHandl e I'N | NTECGER,
/al ueExpDescri pt or Handl e OQUT | NTEGER )
RETURNS SMALLI NT

General Rules

1) |Let VEH be the value of ValueExpressionHandle.

2) |If VEH does not identify an allocated <value expression> description, then an exception cond{tion
is raised: FDW-specific condition — invalid handle (HV0OO0B):

3) |Let VEDH be the value expression descriptor handle associated with the value expression descrjiptor
that describes the <value expression> identified by VEH.

4) |ValueExpDescriptorHandle is set to VEDH.

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 <forejgn-
data wrapper interface routine name> that contains GetValueExpDesc.
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23.

81 GetValueExpKind()

Function

Get the kind of a <value expression>, given its value expression handle.

Definition

Get Val ueExpKi nd (

Val ueExpr essi onHandl e | N | NTECGER,
Val ueExpr essi onKi nd ouT SMVALLI NT )

RETURNS SMALLI NT

General Rules

1)
2)

3)

4)

Let VEH be the value of ValueExpressionHandle.
is raised: FDW-specific condition — invalid handle (HV0O0B).
Let VEK be the kind of the <value expression> associated-with VEH.

expression> kinds”.

ValueExpressionKind is set to VEK.

Conformance Rules

1)

326

data wrapper interface routine name> that contains GetValueExpKind.

If VEH does not identify an allocated <value expression> description, then an exception condjtion

NOTE 77 — The permissible values of the kind of a <value expression> are listed in Table 29, “Codes used for fvalue

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper|shall
not contain an invocation of a <fereign-data wrapper interface routine> that contains a <forejgn-
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Function

Get the name associated with a <value expression>.

Definition

Get Val ueExpNanme (

RETURNS SMALLI NT

whel

char

General Rules

1)
2)

3)
4)

Conformance Rules

1)

Repl yHandl e IN | NTEGER,
Val ueExpr essi onHandl e I'N | NTECGER,
Buf f er Lengt h I N | NTEGER,

Val ueExpr essi onNaneLengt h OQUT | NTECGER,
Val ueExpr essi onNane QUT CHARACTER(L) )

hcter string.

Let VEH be the value of ValueExpressionHandle.

If VEH does not identify an allocated <value expressten> description, then an exception cond
is raised: FDW-specific condition — invalid handle(HV00B).

Let VEN be the name associated with VEH.

ValueExpressionNameLength as RETURNED OCTET LENGTH.

data wrapper interface routine name> that contains GetValueExpName.

e L has a maximum value equal to the implementation-defined (ILO06)\length of a variable-length

tion

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied|with
ValueExpressionName as TARGET, VEN-as VALUE, BuffefLength as TARGET OCTET LENGTH, and

Without Feature M030,!SQL-server foreign data support”, a conforming foreign-data wrapperi|shall
not contain an invodation of a <foreign-data wrapper interface routine> that contains a <forejgn-
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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.

Defjnition

Get Val ueExpTabl e (

/al ueExpr essi onHandl e | N | NTECGER,
[abl eRef erenceHandl e QOUT | NTEGER )
RETURNS SMALLI NT

General Rules

1) |Let VEH be the value of ValueExpressionHandle.

2) |If VEH does not identify an allocated <value expression> description, then an exception cond{tion
is raised: FDW-specific condition — invalid handle (HV0OO0B):

3) |Let TBL be the table associated with the allocated <value expression> identified by VEH.
TableReferenceHandle is set to the table reference handle that identifies the table reference
descriptor that describes T.

Conformance Rules

1) | Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapperjshall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <forejgn-
data wrapper interface routine manie> that contains GetValueExpTable.
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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.

Defjnition

Get VEChi | d (
Val ueExpr essi onHandl e I'N | NTECGER,
ndex I N SMALLI NT,
Chi | dVal ueExpr essi onHandl e OUT | NTEGER )

RETURNS SMVALLI NT

General Rules

1) |Let VEH be the value of ValueExpressionHandle.

2) |If VEH does not identify an allocated <value expression> desetiption, then an exception cond
is raised: FDW-specific condition — invalid handle (HV00B):

3) |Let NOC be the number of <value expression>s immediately contained in the <value expressi
to which VEH refers.

4) |[LetIbe the value of Index.

5) |[Iflislessthan 1 (one),then an exception condition is raised: FDW-specific condition — invalid o
index (HV00C).

6) |Iflis greater than NOC, then a completion condition is raised: no data (02000), and no further
of this Subclause are applied.

7) |ChildValueExpressionHandlgis set to the value expression handle associated with the I-th siy
contained <value expression>.

Conformance Rules

1) [WithoutFeature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper

not contain,an invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper interface routine name> that contains GetVEChild.

tion

Dn>

ption

rules

nply

shall
jgn-
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Function

Get the library name associated with the foreign-data wrapper identified by the specified wrapper handle.

Definition

Get W apper Li braryNane (

RETU

IV apper Handl e I'N | NTECGER,

IV apper Li br ar yNarme ouT CHARACTER(L) ,
Buf f er Lengt h I N SMALLI NT,

5t ri ngLengt h ot SMVALLI NT )
RNS SMVALLI NT

whete L has a maximum value equal to the implementation-defined (IL006) maximum length of a variable-

length character string.

General Rules

1)
2)

3)

4)

Con

1)

Let WH be the value of WrapperHandle.

is raised: FDW-specific condition — invalid handle (HV0O0B).

Let WL be the name of the library included in the-foreign-data wrapper descriptor of the fore
data wrapper associated with WH.

The General Rules of Subclause 22.7, “Character string retrieval for external data”, are applied
WrapperLibraryName as TARGET, WL as VALUE, BufferLength as TARGET OCTET LENGTH, an
StringLength as RETURNED OCTET LENGTH.

formance Rules

Without Feature M030,“SQL-server foreign data support”, a conforming foreign-data wrapper
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper intérface routine name> that contains GetWrapperLibraryName.

If WH does not identify an allocated foreign-data wrapper description, then an exception condition

ign-

with
)|

shall
jgn-
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Function

Get the name of the foreign-data wrapper identified by a specified wrapper handle.

Definition

Gen
1)
2)

3)

4)

Con

1)

apper Handl e I'N | NTECGER,
apper Nane ouT CHARACTER(L) ,
uf ferLengt h I N SMALLI NT,
t ri ngLength ot SMVALLI NT )
SVALLI NT
e L has a maximum value equal to (2n+1), where n is the implementationfdefined (IL005) leng
identifier>.
OTE 78 — The length (2n+1) supports the syntax of <foreign server name>, which-s)“<identifier><period><ident
eral Rules
Let WH be the value of WrapperHandle.

apper Name (

If WH does not identify an allocated foreign-data wrapper description, then an exception cond
is raised: FDW-specific condition — invalid handle.(HV0O0B).

Let WN be the foreign-data wrapper name-included in the foreign-data wrapper descriptor o
foreign-data wrapper associated with WH:

The General Rules of Subclause 22.7;{Character string retrieval for external data”, are applied
WrapperName as TARGET, WN as VALUE, BufferLength as TARGET OCTET LENGTH, and StringLe
as RETURNED OCTET LENGTH.

formance Rules

Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <fore
data wrapper‘interface routine name> that contains GetWrapperName.

th of

fier>",

ition

F the

with
ngth

shall
jgn-
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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.

Def

inition

Get W apper Opt  (

RETU

whel
varid

Gen

1)
2)

3)
4)
5)

6)

7)

ble-length character string.

eral Rules

Let WH be the value of WrapperHandle.

is raised: FDW-specific condition — invalid handle (HV0OO0B).
Let ON be the value of OptionNumber;

Let N be the number of generic eptions associated with WH.

option index (HV00C).

If ON is greater than(N)then a completion condition is raised: no data (02000) and no further
of this Subclause are'applied.

Informationfrom the ON-th generic option associated with WH is retrieved.

a) LetNAME be the name of the generic option.

and eringl pngfh1 as RETURNED OCTET LENGTH.

IV apper Handl e I'N | NTECGER,

Dpt i onNunber I N | NTEGER,

Dpt i onNane ouT CHARACTER( L1),

Buf f er Lengt hl I'N SMVALLI NT,

5t ri ngLengt hl aut SMALLI NT,

Dpt i onVal ue auT CHARACTER( L2) ,

Buf f er Lengt h2 I'N SMVALLI NT,

5t ri ngLengt h2 aut SMALLI NT )

RNS SIVALLI NT

e each of L1 and L2 has a maximum value equal to the implementation-defined (IL006) length of a

If WH does not identify an allocated foreign-data wrapper description, then an exception condition

If ON is less than 1 (one), then an exception condition is raised: FDW-specific condition — invqlid

rules

b) , 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,

332

c) Let OPTIONVALUE be the value of the generic option.

d) 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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23.88 GetWrapperOptByName()

Function

Get the value of a generic option associated with the foreign-data wrapper identified by the specified
wrapper handle, given the option name.

Def

Get W

RETU

whet
varia

inition

apper Opt ByNane (

ble-length character string.

IV apper Handl e I'N | NTECGER,

Dpt i onNane IN CHARACTER( L1),

Buf f er Lengt hl I'N SMALLI NT,

Dpt i onVal ue ouT CHARACTER( L2) ,

Buf f er Lengt h2 I N SMALLI NT,

Bt ri ngLengt h2 ot SMVALLI NT )

RNS SIVALLI NT

e each of L1 and L2 has a maximum value equal to the implementation-defined (IL006) length of a

General Rules
1) |Let WH be the value of WrapperHandle.
2) |If WH does not identify an allocated foreign-dataswrapper description, then an exception condition
is raised: FDW-specific condition — invalid handle (HV0O0B).
3) |Let NL be the value of BufferLength1.
4) [Case:
a) If NLis not positive, then anexception condition is raised: FDW-specific condition — invplid
string length or buffer length (HV090).
b)  Otherwise, let L be-NL, let N be the number of whole characters in the first L octets of
OptionName, and let NO be the number of octets occupied by those N characters.
Case:
i) If WO + L, then an exception condition is raised: FDW-specific condition — invalid option
name (HV00D).
i) Otherwise, let ON be the first L octets of OptionName and let TON be the value 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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23.89 SetDescriptor()

Function

Set a field in the foreign-data wrapper descriptor area identified by the specified descriptor handle.

Definition

Set D

RETU

Gen

1)
2)
3)
4)
5)
6)
7)
8)

9)

10)

bscri ptor (

Descri pt or Handl e I N | NTECER,
Recor dNumber I'N SMALLI NT,
i el dl dentifier I N SMALLI NT,
Val ue I N ANY,
Buf f er Lengt h I'N | NTEGER )
RNS SMALLI NT

eral Rules

N be the value of the COUNT field of D.

Let HL1 be the host language in which the SQL-server is written and let HLZ be the host langt
in which the foreign-data wrapper is written.

Let FI be the value of Fieldldentifier.

If F1is not one of the code values in Table 31,-“Godes used for foreign-data wrapper descriptq
fields”, then an exception condition is raised*’FDW-specific condition — invalid descriptor fielg
identifier (HV091).

Let RN be the value of RecordNumbheRr
Let TYPE be the value of the Type‘column in the row of Table 31, “Codes used for foreign-dats
wrapper descriptor fields”, that contains FI.

error — invalid descriptor index (07009).

Let IDA be the item-descriptor area of D specified by RN.

If an exception condition is raised in any of the following General Rules, then all fields of IDA

dependent (UV049) values and the value of COUNT for D is unchanged.

Inférmation is set in D.

Let D be the allocated foreign-data wrapper descriptor area identified by DescriptorHandle and let

jage

I

If TYPE is 'ITEM' and RN is”less than 1 (one), then an exception condition is raised: dynamic QL

or

which spe¢ific values were provided in the invocation of Set DescFi el d() are settoimplementdtion-

NQOTE 79 — let MRS he the value of the May Re Set column in the row of Tahle 34 _“Ahility to set foreign-data

336

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.
Case:
a) IfFlindicates COUNT, then
Case:

i) If the memory requirements to manage the foreign-data wrapper descriptor area ca

nnot

be satisfied, then an exception condition is raised: FDW-specific condition — memory

allocation error (HV001).
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ii) Otherwise, the count of the number of foreign-data wrapper item descriptor areas is
set to the value of Value.

b) IfFlindicates OCTET_LENGTH, then the value of the OCTET_LENGTH field of IDA is set to the
value of Value.

c) IfFlindicates 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).

e) If Flindicates INDICATOR, then the value of the INDICATOR field of IDA is set to the'valjie of
Value.

f) If FI indicates RETURNED_CARDINALITY, then the value of the RETURNED_CARDINALITY
field of IDA is set to the value of Value.

g) IfFlindicates CHARACTER_SET_CATALOG, CHARACTER _SET_SCHEMA, er CHARAC-
TER_SET_NAME, then:

i) Let BL be the value of BufferLength.
ii) Case:

1) IfBLis not positive, then an exception condition is raised: FDW-specific condition
— invalid string length or buffer length (HV090).

2)  Otherwise, let L be BL, let FV be the fiyst L octets of Value, and let TFV be the yalue
of

TRIM( BOTH' ' FROM'FV)

iii)  Let ML be the maximum length in characters allowed for an <identifier> as specified
in the Syntax Rules of Subelause 5.4, “Names and identifiers”, in ISO/IEC 9075-2fand
let TFVL be the length in'eharacters of TFV.

iv) Case:

1) If TFVL isgreater than ML, then FV is set to the first ML characters of TFV apd a
completion condition is raised: warning — string data, right truncation (01004).

2)  Otherwise, FVis setto TFV.
V) Cage:

1) IfFlindicates CHARACTER_SET_CATALOG and FV does not conform to the Fgrmat
and Syntax Rules of an <identifier>, then an exception condition is raised: invalid

catalog name (3D000).

2) IfFlindicates CHARACTER_SET_SCHEMA and FV does not conform to the Format
and Qynfnv Rules of an <jdentifier> then an exception conditionisraised:invalid
schema name (3F000).

3) If Flindicates 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).

vi) The value of the field of IDA identified by FI is set to the value of FV.
h)  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 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).

c)

If TYPE is 'ITEM' and RN is greater than N, then:sthe COUNT field of D is set to RN.

Case:

a)

b)

EFLindicates DATA orif FLindicates nATA_Dﬂ”\TTFQ’ and Value isnot anull pninfpr} and IDA i

ii) If Value is greater than K+1, then an exception condition is raised: dynamic SQL-¢
— invalid LEVEL value (0700E).

iii)  Ifvalueislessthan K+1, thenlet OIDA; be the i-th foreign-data wrapper item'descr
area to which PIDA is subordinate and whose TYPE field indicates ROW. Let NS; b
number of immediately subordinate descriptor areas of OIDA; betiveen OIDA; ang
and let D; be the value of DEGREE of OIDA;.

1)  For each OIDA; whose LEVEL value is greater than J5if D; is not equal to NS;,
an exception condition is raised: dynamic SQL errot~=invalid LEVEL value (07|

2) IfKisnot0 (zero), then let OIDA; be the OIDAjwhose LEVEL value is K. If th
exists no such OIDA; or D; is not greater than NSj, then an exception conditi
raised: dynamic SQL error — invalid LEVEL value (0700E).

The value of LEVEL in IDA is set to Value.

If HL1 and HLZ are both pointer-supporting languages, and if FI indicates TYPE, LENGT
OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL |
CISION, PARAMETER_MODE; PARAMETER_ORDINAL_POSITION, PARAMETER_SPECIFIC_(
LOG, PARAMETER_SPECIFIC.SCHEMA, PARAMETER_SPECIFIC_NAME, CHARACTER _SET _(
LOG, CHARACTER_SET+«SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATA
USER_DEFINED_TYPE-SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,

SCOPE_SCHEMA, or)SCOPE_NAME, then the DATA_POINTER field of IDA is set to 0 (zerd)).

Otherwise, if/ElMndicates TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATE-
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, PARAMETER_MODE, PARA-
METER<ORDINAL_POSITION, PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPE-
CIFICSCHEMA, PARAMETER_SPECIFIC_NAME, 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, or SCOPE_NAME, then the value of the DATA field of IDA is set to 0 (ze

r'ror

iptor
e the
IDA,

then
DOE).

ere
b1 iS

PRE-
ATA-
ATA-
LOG,

[0).

S

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.

vi)

vii)

viii)

xi)

A 75 0.4 4+ dotais 4 £l o DDODOCICTIANT £ 1]
IV IIIuIicdtit s d UdLULIITITC L_leC  LUITIT LT T INLUGIOTIVUIN TITIU'U

If Vindicates INTERVAL, then the DATETIME_INTERVAL_PRECISION field of DA |s set
to 2.

4 Lo N [
107115 SCL LU U LLCIU .

If Vindicates NUMERIC or DECIMAL, then the SCALE field of IDA is sétfo 0 (zero) and
the PRECISION field of IDA is set to the implementation-defined (ID015) default yalue
for the precision of the NUMERIC or the implementation-defined'@D016) default yalue
for the precision of the DECIMAL data types, respectively.

If Vindicates SMALLINT, INTEGER, or BIGINT, then the SCALE field of IDA is set fo 0
(zero) and the PRECISION field of IDA is set to the implementation-defined (1V128)
value for the precision of the SMALLINT, INTEGER, 6r BIGINT data types, respectfively.

If Vindicates FLOAT, then the PRECISION field-ofIDA is set to the implementatiop-
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 implementdtion-
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 (IM4:28) value for the precision of the REAL or DOUBLE
PRECISION data types, respectively.

If Vindicates an impleméntation-defined (IV128) data type, then an implementation-
defined (IV128) set of\fields of IDA are set to implementation-defined (IV128) dg¢fault
values.

Otherwise, an-&xception condition is raised: FDW-specific condition — invalid datd type
(HV004).

If Fl indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates a <datetime type>,
then:
a)  All thefields of IDA other than DATETIME_INTERVAL_CODE and TYPE are set to implenmen-
tation-dependent (UV050) values.
b) _€ase:
i) If Vindicates DATE, TIME, or TIME WITH TIME ZONE, then the PRECISION field of IDA
issetto-O-{zere):
ii) If Vindicates TIMESTAMP or TIMESTAMP WITH TIME ZONE, then the PRECISION field

of IDA is set to 6.

If FI 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)

If Vindicates 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 Df agnostics (
Handl eType IN SMALLI NT,
Handl e I'N | NTECER,
Recor dNunber I N SMALLI NT,
Di agl dentifier IN SMALLI NT,
Di agl nfo ouT ANY,
Buf f er Lengt h I N SMALLI NT,
5t ri nglength ~ OUT SMALLI NT )
RETURNS SMVALLI NT
General Rules
1) |Let HT be the value of HandleType.
2) |If HT is not one of the code values in Table 32, “Codes used for foreign-data wrapper handle tyjpes”,
then an exception condition is raised: FDW-specific condition — invalid handle (HV00B).
3) |[Case:
a) IfHT indicates EXECUTION HANDLE:-and Handle does not identify an allocated executiqn

b)

description, then an exception condition is raised: FDW-specific condition — invalid handle
(HVOOB).

If HT indicates FSCONNECTION'HANDLE and Handle does not identify an allocated FS-connec-
tion, then an exception condition is raised: FDW-specific condition — invalid handle (HV{OB).

If HT indicates REPLY.HANDLE and Handle does not identify an allocated reply description,
then an exceptionrcondition is raised: FDW-specific condition — invalid handle (HV00B)

If HT indicates\REQUEST HANDLE and Handle does not identify an allocated request
description,then an exception condition is raised: FDW-specific condition — invalid handle
(HVOOB).

If HT indicates SERVER HANDLE and Handle does not identify an allocated foreign-server
description, then an exception condition is raised: FDW-specific condition — invalid hanidle
(HV00B).

If HT indicates TABLEREFERENCE HANDLE and Handle does not identify an allocated thble

g)

h)

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
(HV0O0B).

If HT indicates VALUEEXPRESSION HANDLE and Handle does not identify an allocated value
expression description, then an exception condition is raised: FDW-specific condition — invalid
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).

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 diagnost]c
fields”, then an exception condition is raised: FDW-specific condition — invalid attribute~valug
(HV024).

Let TYPE be the value of the Type column in the row that contains DI in Table 30,&€odes used for

foreign-data wrapper diagnostic fields”
Let RN be the value of RecordNumber.

Let R be the most recently executed foreign-data wrapper interface routine, other than Get Difa-

gnosti cs(), for which Handle was passed as the value of an input handle and let N be the nupnber

of status records generated by the execution of R.

If TYPE is 'STATUS', then:

a)

b)

NOTE 80 — The Get Di agnost i cs() routine can cause exception or completion conditions to be raised, but ifdoes
not cause diagnostic information to be generated.

3

If RN is less than 1 (one), then an exception cendition is raised: invalid condition numbe
(35000).

If RN is greater than N, then a completion condition is raised: no data (02000), and no fufther
rules of this Subclause are applied.

If TYPE is 'HEADER', then header information from the diagnostics area associated with the resgurce

identified by Handle is retrieved.

a)
b)

If DI indicates NUMBER, thén the value retrieved is N.

If DI indicates RETURNCODE, then the value retrieved is the code indicating the basic re¢sult
of the execution of R. Subclause 4.19.5, “Return codes”, specifies the code values and th¢ir
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.

If DIindicates MORE, then the value retrieved is

Case:

i) If more conditions were raised during execution of R than have been stored in thle

d)

di:\gnnch'r‘c area, then 1 (nnp)

ii) If all the conditions that were raised during execution of R have been stored in the
diagnostics area, then 0 (zero).

If DI indicates 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.
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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) If DIindicates MESSAGE_LENGTH, then the value retrieved is the length in characterso
character string value of MESSAGE_TEXT corresponding to the status condition.

e) If Dlindicates MESSAGE_OCTET_LENGTH, then the value retrieved is the lefigth in octet
the character string value of MESSAGE_TEXT corresponding to the statuseondition.

Fthe

s of

authority that defined the class code of the SQLSTATE value corresponding to the statu

f)  If DI indicates CLASS_ORIGIN, then the value retrieved is the identifi¢ation of the namirzf
1

condition. That value shall be 'ISO 9075' if the class code is fully defined in Subclause 26.

“SQLSTATE”, and shall be an implementation-defined (IV025)‘character string other thar
9075' for any implementation-defined (IV025) class code,

g) IfDlindicates SUBCLASS_ORIGIN, then the value retrieved is the identification of the na
authority that defined the subclass code of the SQLSTATE value corresponding to the st

1'I’SO

ming
htus

condition. That value shall be 'ISO 9075' if the class code is fully defined in Subclause 26.1,

“SQLSTATE”, and shall be an implementation-défined (IV026) character string other thar
9075’ for any implementation-defined (IV026) subclass code.

h) If DIindicates an implementation-definéd (IV014) diagnostics status field, then the valy
retrieved is the value of the implementation-defined (IV014) diagnostics status field.

Let V be the value retrieved.

If DI indicates a diagnostics field-whose row in Table 3, “Fields used in foreign-data wrapper
gnostics areas”, contains a Data Type that is neither CHARACTER nor CHARACTER VARYING,
Diaglnfo is set to VV and no further rules of this Subclause are applied.

Let BL be the value of BufferLength.

If BL is not greater than zero, then an exception condition is raised: FDW-specific condition — in
string length or buffer length (HV090).

Let L be thedength in octets of V.
If StringLength is not a null pointer, then StringLength is set to L.

Cage:

1 'ISO

IS

Hia-
then

valid

a)” IfLisnot greater than BL, then the first . octets of DiagInfo are set to VVand the values d

f 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 con
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
. HHOFHAH Y EHe - algitdidittHd e

This Subclause modifies Subclause 6.1, “Information Schema digital artifact”, in ISO/IEC 9075-11

‘Inse It after the 1st paragraph:| These schema definition and manipulation statements aré-also available
from|the ISO website as a “digital artifact”. See ht t ps: / / st andar ds. i so. or g/ i s0-1 ec/ 9015/ -

9/ edl- 5/ en/ to download digital artifacts for this document. To download the schéma definition
manipulation statements, select the file named | SO | EC 9075- 9( E) _MED- schéna- defi ni -
tion.sql.

24.2 ATTRIBUTES view

This Subclause modifies Subclause 6.12, ATTRIBUTES view”, in ISO/IEC9075-11.

Furiction

hnd

Identify the attributes of user-defined types defined in this catalog that are accessible to a given user.

Defjnition

‘Inse It into the Definition| after

MAXI MUM_CARDI NALI TY, A. DTBM.DENTI FI ER, | S_DERI VED REFERENCE_ATTRI BUTE,
DECLARED DATA TYPE, DECLARED NUVERI C_PRECI SI ON,
DECLARED _NUMERI C_SCALE

the cpde:

, D1. DATALI NK_LI NK\CONTROL, D1. DATALI NK_I NTEGRI TY, D1. DATALI NK_READ_PERM SSI ON,
D1. DATALI NK_WRI TE-PERM SSI ON, D1. DATALI NK_RECOVERY, D1. DATALI NK_UNLI NK

ConformanceRules

1) ‘Insert after the last CR:‘ Without Feature M001, “Datalinks”, conforming SQL language shall
refefence the following columns in the view INFORMATION_SCHEMA.ATTRIBUTES:

a)) DATALINK_INTEGRITY.

not

b)  DATALINK_LINK_CONTROL.

c) DATALINK READ_PERMISSION.
d) DATALINK_RECOVERY.

e) DATALINK_UNLINK.

f) 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 VI EW COLUMN_OPTI ONS AS

SELECT TABLE _CATALOG, TABLE_SCHEMA, TABLE_NANME,

COLUMN_NAME, OPTI ON_NAME, OPTI ON_VALUE

FROM DEFI NI TI ON_SCHENMA. COLUMN_OPTI ONS CO

\HERE ( CO. TABLE_CATALOG, CO TABLE_SCHEMA, CO TABLE_NAME, CO COLUMN_NAME\)

IN ( SELECT CP. TABLE_CATALOG, CP. TABLE _SCHEMA, CP. TABLE_NAME,
CP. COLUVN_NANME
FROM DEFI NI TI ON_SCHEMA. COLUVN_PRI VI LEGES AS CP
WHERE ( CP. GRANTEE | N

( 'PUBLIC , CURRENT USER )
R

CP. GRANTEE | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
AND

CO TABLE_CATALOG
= ( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHEMA CATALOGCNAME )

GRANJ SELECT ON TABLE COLUMN_OPTI ONS
[O PUBLI C W TH GRANT OPTI Q\;

Conformance Rules

1) [Without Feature M004, “Foreign datd support”, conforming SQL language shall not reference|the
view 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.

Defjnition

‘Inse

't into the Definition‘ after

the ¢

Con

1)

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_PRECI SLON)
AS DECLARED NUVERI C_PRECI SI ON,

COALESCE (DL. DECLARED NUMERI C_SCALE, D2. DECLARED NUMERI C_SCALEJ
AS DECLARED NUMVERI C_SCALE

pde:

, DATALI NK_LI NK_CONTRCL, DATALI NK_ | NTEGRI TY, DATALI NK_READ PERM SSI ON,
DATALI NK_VWRI TE_PERM SSI ON, DATALI NK_RECOVERY, DATALANK UNLI NK

formance Rules

‘Insert after the last CR:‘ Without Feature M001;“Datalinks”, conforming SQL language shall
reference 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.

not
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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 VI EW FOREI GN_DATA WRAPPER OPTI ONS AS
SELECT FOREI GN_DATA WRAPPER CATALOG, FOREI GN_DATA WRAPPER NANME,
OPTI ON_NAME, OPTI ON_VALUE
FROM DEFI NI TI ON_SCHEMA. FOREI GN_DATA WRAPPER OPTI ONS
HERE ( FOREI GN_DATA WRAPPER CATALOG, FOREI GN_DATA WRAPPER NAME )
IN ( SELECT FOREl GN_DATA WRAPPER CATALOG, FOREl GN_DATA WRAPPER NAVE
FROM | NFORMATI ON_SCHEMA. FOREI GN_DATA WRAPPERS ) ;

GRANJ SELECT ON TABLE FOREI GN_DATA WRAPPER_OPTI ONS
[O PUBLI C W TH GRANT OPTI ON;

Conformance Rules

1) | Without Feature F391, “Long identifiers”, conforming SQL/ language shall not reference the view
INFORMATION_SCHEMA . FOREIGN_DATA_WRAPPER:-OPTIONS.

2) | Without Feature M004, “Foreign data support”, conforming SQL language shall not reference|the
view 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 VI EW FOREI GN_DATA_WRAPPERS AS
SELECT FOREI GN_DATA WRAPPER_CATALCG, FORElI GN_DATA WRAPPER NAME,

AUTHORI ZATI ON_| DENTI FI ER, LI BRARY_NAME, FORElI GN_DATA WRAPPER LANGUAGE
FROM DEFI NI TI ON_SCHENMA. FOREI GN_DATA_WRAPPERS W

HERE ( W FOREI GN_DATA WRAPPER CATALOG, '', W FOREI GN DATA WRAPPER NAME. )
IN ( 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 ) ;

GRANJ SELECT ON TABLE FOREI GN_DATA WRAPPERS
O PUBLI C W TH GRANT OPTI ON;

Conformance Rules

1) | Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.FOREIGN:DATA_WRAPPERS.

2) | Without Feature M004, “Foreign data support”, conforming SQL language shall not reference|the
view 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 VI EW FOREI GN_SERVER_OPTI ONS AS
SELECT FOREI GN_SERVER CATALOG, FOREI GN_SERVER NANME,
OPTI ON_NAME, OPTI ON_VALUE
FROM DEFI NI TI ON_SCHENMA. FOREI GN_SERVER_OPTI ONS
\HERE ( FOREI GN_SERVER CATALOG, FORElI GN_SERVER_NAME )
IN ( SELECT FOREI GN_SERVER CATALOG, FORElI GN_SERVER _NAME
FROM | NFORVATI ON_SCHEMA. FOREI GN_SERVERS ) ;

GRANJ SELECT ON TABLE FOREI GN_SERVER_OPTI ONS
[O PUBLI C W TH GRANT OPTI ON;

Conformance 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 reference|the
view INFORMATION_SCHEMA.FOREIGN_SERVER:OPTIONS.
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24.8 FOREIGN_SERVERS view

Function

Identify the foreign servers defined in this catalog.

Definition

CREATE VI 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_SCHEMA. FOREI GN_SERVERS FS
\MERE ( FS. FOREI GN_SERVER CATALOG, '', FS. FOREI GN_SERVER NAME )
IN ( SELECT UP. OBJECT CATALOG, UP. OBJECT SCHEMA, UP. OBJECT NANE
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 NAME )7;;

GRANJ SELECT ON TABLE FOREI GN_SERVERS
[O PUBLI C W TH GRANT OPTI O\;

Conformance 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 reference|the
view 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 VI EW FOREI GN_TABLE_COPTI ONS AS
SELECT FOREI GN_TABLE_CATALOG, FOREI GN_TABLE_SCHEMA, FOREI GN_TABLE_NAME,
OPTI ON_NAME, OPTI ON_VALUE
EROM DEFI NI TI ON_SCHEMA. FOREI GN_TABLE_OPTI ONS
HERE ( FOREI GN_TABLE CATALOG, FOREI GN TABLE SCHEMA, FOREI GN TABLE NAME ) 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

FOREl GN_TABLE_CATALOG
= ( SELECT CATALOG NANE
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) §

GRANIN SELECT ON TABLE FOREI GN_TABLE_OPTI ONS
[O PUBLI C W TH GRANT OPTI Q\;

Conformance 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 reference|the
view 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 VI EW FOREI GN_TABLES AS

SELECT FOREI GN_TABLE_CATALOG, FOREl GN_TABLE_SCHEMA, FOREI GN_TABLE_NAME,
FOREI GN_SERVER CATALOG, FOREI GN_SERVER NAVE
FROM DEFI NI TI ON_SCHEMA. FOREI GN_TABLES
HERE ( FOREI GN_TABLE CATALOG, FOREI GN TABLE SCHEMA, FOREI GN TABLE NAME ) 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 NANE
FROM | NFORMATI ON_SCHEMA CATALOG NAME )

GRANIN SELECT ON TABLE FOREI GN_TABLES
[O PUBLI C W TH GRANT OPTI Q\;

Conformance 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 reference|the
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 VI EW ROUTI NE_MAPPI NG_OPTI ONS AS
SELECT RMO. ROUTI NE_VAPPI NG_NAME, RMO. OPTI ON_NAME, RMO. OPTI ON_VALUE
FROM DEFI NI TI ON_SCHEMA. ROUTI NE_MAPPI NG_CPTI ONS AS RMO
NHERE RMO. ROUTI NE_MAPPI NG_NAME | N
( SELECT RM ROUTI NE_NAPPI NG_NAME
FROM | NFORVATI ON_SCHENMA. ROUTI NE_VAPPI NGS AS RM ) ;

GRANTT SELECT ON TABLE ROUTI NE_MAPPI NG_OPTI ONS
[O PUBLI C W TH GRANT OPTI Q\;

Conformance Rules

1) [Without Feature F391, “Long identifiers”, conforming SQLdanguage shall not reference the view
INFORMATION_SCHEMA.ROUTINE_MAPPING_OPTIONS:

2) | Without Feature M004, “Foreign data support”, conforming SQL language shall not reference|the
view INFORMATION_SCHEMA.ROUTINE_MAPPINGZOPTIONS.
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24.12 ROUTINE_MAPPINGS view

Function

Identify the routine mappings that are defined in this catalog.

Definition

CREATE VI EW ROUTI NE_MAPPI 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
\HERE ( RM FOREI GN_SERVER CATALOG, RM FOREI GN_SERVER NAME ) I N
( SELECT FS. FOREl GN_SERVER CATALOG, FS. FOREl GN_SERVER NANE
FROM | NFORVATI ON_SCHEMA. FOREI GN_SERVERS AS FS ) ;

GRANI SELECT ON TABLE RCUTI NE_MAPPI NGS
O PUBLI C W TH GRANT OPTI ON;

Conformance 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”,’cenforming SQL language shall not reference|the
view INFORMATION_SCHEMA.ROUTINE_MAPPINGS.
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