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Foreword

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

Commission) form the spemahzed system for worldw1de standardization. National bodles that are members

estab 1shed by the respectlve organlzatlon to deal W1th partlcular ﬁelds of technlcal act1v1ty ISO and IE(
techrfical committees collaborate in fields of mutual interest. Other international organizations, governm
and rjon-governmental, in liaison with ISO and IEC, also take part in the work. In the field of informatig
techrjology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintenance are descril]
the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the different types
document should be noted. This document was drafted in accordance with the editorial rules of the ISO
Diregtives, Part 2 (see www.iso.org/directives).

Attenjtion is drawn to the possibility that some of the elements of this docunieit may be the subject of p4
rights. ISO and IEC shall not be held responsible for identifying any or all’such patent rights. Details of]
patent rights identified during the development of the document will be in the Introduction and/or on thg
list of patent declarations received (see www.iso.org/patents).

Any frade name used in this document is information given for:the convenience of users and does not
consa[':ute an endorsement.

For an explanation on the meaning of ISO specific termsiand expressions related to conformity assessmg
well s information about ISO's adherence to the World* Trade Organization (WTO) principles in the
Techhpical Barriers to Trade (TBT) see the following™URL: www.iso.org/iso/foreword.html.

The ¢gommittee responsible for this document 18ISO/IEC JTC 1, Information technology, SC 32, Data
mandgement and interchange.

This [fourth edition of ISO/IEC 9075-9"¢ancels and replaces the third edition (ISO/IEC 9075-9:2008),
has been technically revised. It alsg ‘incorporates Technical Corrigendum ISO/IEC 9075-9:2008/Cor.1:2

A list of all parts in the ISO/IEC 9075 series, published under the general title Information technology —

Datapase languages — SQL;¢an be found on the ISO website.

NOTHE The individual\parts of multi-part standards are not necessarily published together. New editions of one or more parts
publighed without publiCation of new editions of other parts.
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I ntroduction

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

1)
2)

3)

4)
5)

6)
7)
8)
9)

10)

11)

12)

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

20)
21)

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

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

Clause 3, “Definitions, notations, and conventions”, defines the notations and conventions used in thi
of ISO/IEC 9075.

Clause 4, “Concepts”, presents concepts related to this part of ISO/IEC 9075.

Clause 5, “Lexical elements”, defines the lexical elements of the language specified in this part of ISQ
D075.

Clause 6, “Scalar expressions”, defines the elements of the language that produce scalar values.
Clause 7, “Query expressions”, defines the elements of the language that produce rows and tables of
Clause 8, “URLs”, specifies the format of URLS used in this part of ISO/IEC 9075.

Clause 9, “Additional common rules”, specifies the rulesfor assignments that retrieve data from or 4
dlata into SQL-data, and formation rules for set operations.

Clause 10, “Additional common elements”, defings*additional common elements used in the definiti
foreign tables, foreign servers, and foreign-data-wrappers.

Clause 11, “Schema definition and maniptlation”, defines facilities related to foreign tables and dat
tiype support for creating and managing-aschema.

Clause 12, “Catalog manipulation”,-defines facilities for creating, altering, and dropping foreign ser
qnd foreign-data wrappers.

Clause 13, “Access contral”;-defines facilities for controlling access to SQL-data.

Clause 14, “SQL-client.modules”, defines SQL-client modules and externally-invoked procedures.
Clause 15, “Additional data manipulation rules”, defines additional rules for data manipulation.
Clause 16, “Session management”, defines the SQL-session management statements.

Clause 17,¥Dynamic SQL”, defines the dynamic SQL statements.

Clatse'18, “Embedded SQL”, defines the embedded SQL statements.

part

/IEC

data.

tore

bn of

alink

Vers

lause 19, "Call-Level Interface specifications”, defines facilities for using SQL through a Call-Level

Interface.
Clause 20, “SQL/CLI routines”, defines each of the routines that comprise the Call-Level Interface.

Clause 21, “SQL/MED common specifications”, specifies common facilities used by SQL/MED.

22) Clause 22, “Foreign-data wrapper interface routines”, specifies the interaction between an SQL-server and

Xiv

a foreign-data wrapper.
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23) Clause 23, “Diagnostics management”, defines the diagnostics management facilities.

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

25) Clause 25, “Definition Schema”, defines base tables on which the viewed tables containing schema infor-
mation depend.

26) Cla ' identi atu Iti atements and
he mechanrsms by which those values are returned

27) Clause 27, “Conformance”, specifies the way in which conformance to this part of ISO/IEC 9075 mpy be
laimed.

28) Annex A, “SQL Conformance Summary”, is an informative Annex. It summarizes the ‘conformance
fequirements of the SQL language.

29) Annex B, “Implementation-defined elements”, is an informative Annex. It lists those features for which
he body of this part of ISO/IEC 9075 states that the syntax, the meaning, the réturned results, the effect
n SQL-data and/or schemas, or any other behavior is partly or wholly implementation-defined.

30) Annex C, “Implementation-dependent elements”, is an informative Anpex. It lists those features for which
he body of this part of ISO/IEC 9075 states that the syntax, the meaning, the returned results, the effect
n SQL-data and/or schemas, or any other behavior is partly of\wholly implementation-dependent.

31) Annex D, “Deprecated features”, is an informative Annex.-ltists features that the responsible Technical
Committee intend will not appear in a future revised version of this part of ISO/IEC 9075.

32) Annex E, “Incompatibilities with ISO/IEC 9075:2008”, is an informative Annex. It lists incompatib|lities
vith the previous version of this part of ISO/IEC;9075.

33) Annex F, “SQL feature taxonomy”, is an informative Annex. It identifies features of the SQL langugge
gpecified in this part of ISO/IEC 9075 by an-identifier and a short descriptive name. This taxonomy is|used
tio specify conformance.

34) Annex G, “Defect reports not addressed in this edition of this part of ISO/IEC 9075, is an informatiive
Annex. It describes the Defect.Reports that were known at the time of publication of this part of this
International Standard. Each of these problems is a problem carried forward from the previous editipn of
SO/IEC 9075. No new preblems have been created in the drafting of this edition of this Internationgl
$tandard.

35) Annex H, “Typicalheader files”, is an informative Annex. It provides examples of typical definition|files
for application-pragrams using the SQL Call-Level Interface.

36) Annex I, ¥SQL/MED model”, is an informative Annex. It uses annotated diagrams to illustrate the more
(Ii portantconcepts of the model of SQL/MED, including the relationships between the SQL-server, fofeign-
atawrappers, and foreign servers.

In thétexdt-ofthispa -
“Lexical elements”, through Clause 27 “Conformance Subclauses begrn new pages Any resultrng blank
space is not significant.
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INTERNATIONAL STANDARD ISO 9075-9:2016(E)

| nfor mation technology — Database languages — SQL —

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

1 $cope

This part of ISO/IEC 9075 defines extensions to Database Language SQL to suppdrt-management of external
data through the use of foreign-data wrappers and datalink types.
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2.1 1SO and |EC standards

2 Normativereferences

The IBIIowmg referenced documents are mdlspensable forthe appllcatlon Of ThiS document. For dated referg

only
any g

2.1

[19
Fr

[1S
=

[19

[1S

In

2.2

the edition cited applies. For undated references, the latest edition of the referenced document (inel
mendments) applies.

| SO and | EC standards

amework (SQL/FrameworKk).

undation (SQL/Foundation).

609075-11] ISO/IEC 9075-11:2016, Information techrnology — Database languages — SQL — Par
ormation and Definition Schemas (SQL/Schemata):

Other international standar ds

[

http://www.ietf.org/rfc/rfc2368. txt

[RIFC3986] RFC 3986, Uniform Resource Identifier (URI): Generic Syntax, T. Berners-Lee, R. Fieldir
Masinter.
http://www. 1etfCarg/rfc/rfc3986.txt

[XML] is used toaeference either [ XML 1.0] or [XML 1.1] when there is no significant difference bet
the two for the purposes of a given citation.

[XML 1.0} (Recommendation) Extensible Markup Language (XML) Version 1.0.
http: A/www.w3.org/TR/xml

[XMb 1.1] (Recommendation) Extensible Markup Language (XML) Version 1.1.

FC2368] RFC 2368, The mailto URL scheme, R. Hoffman, L. Masinter, J. Zawinski.

09075-1] ISO/IEC 9075-1:2016, Information technology — Database languages — QL — Part 1:

b09075-2] ISO/IEC 9075-2:2016, Information technology — Database languages — SQL — Part 2

609075-3] ISO/IEC 9075-3:2016, Information technology —< Database languages — SQL — Part 3:
Call-Level Interface (SQL/CLI).

nces,
iding

t11:

g, L.

Wween

http:/7/www.w3.0org/TR/xmI11
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3 Definitions, notations, and conventions

3.1| Definitions

This Bubclause modifies Subclause 3.1, “Definitions’™, in | SO/IEC 9075-2.

3.1.1 Definitionstaken from XML

For the purposes of this document, the definitions of the following terms givenyin [ XML] apply:
31141 Valid XML document
3112 XML document

31143 XML document type declaration =" (also known asa DTD)

3.1.3 Definitions provided in Part 9

For the purposes of this document, in addition‘to-those definitions taken from other sources, the following
definjtions apply:

3.1.211 accesstoken
encrypted value returnedwnder certain conditions by an SQL-server in combination with the File
Reference of a datalink-value

NOTE 2 — An access token is either a read token or a write token.

3122 datalink
value, of datastype DATALINK, referencing some file that is not part of the SQL-environmen

NOTE-3'— The file is assumed to be managed by some external file manager.

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

3124 =xtama data
data that is not managed by an SQL-server involved in an SQL-session, but that is nevertheless
accessible to that SQL-session

3.1.25 foreign-data wrapper
named collection of routines, invocable by the SQL-server, supporting the programming interface
specified for such routines in this part of ISO/IEC 9075

3.1.2.6 foreign server

©ISO/IEC 2016 — All rights reserved Definitions, notations, and conventions 5
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3.1 Definitions

3.1.2.

312

named server, external to the SQL-environment, but known to the SQL-server, that manages external
data

312

312

312

3.1.2

312

3.1.2

312

312

3.1.2

7  foreign server request
statement that an SQL-server submits to a foreign-data wrapper
8 foreigntable
pararad-talblaaida EOAAL " iarhiadardban—ia dadl s raa-faralcra -
TAITitu tduIvc VWiTUoU TUVVO dI'T OUHPIICU VVTICTT TICTUTU IJ_y QUITICT TUIT Clyll SUTVUI
NOTE 4 — The mechanism by which these rows are supplied is provided by a foreign-data wrapper. The\datg con-
stituting a foreign table is not part of the SQL-environment.
9 integrity control option
link control option specifying the level of integrity of the link between a datalink and the file that it
references
10 link control
property of a column of data type DATALINK, specifying the extent to-which the links between
datalinks in that column and the files they reference are to be monitored'(in various specific manpners)
11 read permission option
link control option specifying how permission to read externalfiles referenced by certain datglinks
is determined
12 recovery option
link control option specifying whether or not point ifitime recovery is required for the files refergnced
by certain datalinks
13 routine mapping
implementation-defined mapping of an SQL-invoked routine to an equivalent concept mainta|ned
by a foreign server
14 SQL/MED-implementation
SQL-implementation that processes SQL-statements that are possibly extended by the language
defined in this part of ISO/IEC 9075
NOTE 5 — A conformimg.SQL/MED-implementation is an SQL/MED-implementation that satisfied the requirgments
for SQL/MED-implementations as defined in Clause 27, “Conformance”.
15 unlink option
link control option specifying the action to be taken when certain sites occupied by datalinks pre
updated or-deleted
16 user mapping
implementation-defined mapping of an authorization identifier to an equivalent concept maintained
by.a foreign server
17 "write permission option

finkcontrotoption specifying fow permission to write fites referenced by certaim datatimks 1S
determined
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4.1 Data

4 Concepts

types

This

4.1

This

4.1.1]

This

lause modities Clause 4, ~Concepts, I 130/MTEC YUo-Z.

Data types

Subclause modifies Subclause 4.1, “Data types”, in ISO/IEC 9075-2.

Naming of predefined types

Rubclause modifies Subclause 4.1.2, ““Naming of predefined types”, in ISO/IEC 9075-2.

[Inse

t after 1st paragraph| SQL defines a predefined data type nameddby the following <key word>: DATAL

[Inse

type.

4.1.2

This

Data type ter minology

Subclause modifies Subclause 4.1.4; “‘Data type terminology”, in ISO/IEC 9075-2.

|Aug

ment the list in the 11th paragraph|

4.2

A for|
exter

wrap

\ type T is DATALINK-ordered if T is S-ordered, where Sis the set of datalink types.

Foreign sexvers

Eign server is a named server, external to the SQL-environment but known to the SQL-server, that mal
hal data..Such external data is manifested as SQL-data by use of a mechanism called a foreign-datd
per{sée Subclause 4.3, “Foreign-data wrappers”).

INK.

t after 3rd paragraph| For reference purposes, the data type DATALINK is referred to as a (or the) dafalink

Nages

A for
a <fo

g server descriptorisa catatogetement;identified-by a forergnmserver mameand created by -invo
reign server definition>. A foreign server descriptor consists of:

— 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.

— A generic options descriptor.

©ISO/IEC 2016 — All rights reserved
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4.2 Foreign servers

— 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.

A foreign server descriptor is said to be owned by or to have been created by the current authorization identifier
for t X <forei iR .

ability to process SQL language, then the effect is that the foreign server can betreated as though it is an FQL-
awarg foreign server.

NOTE 6 — Some SQL-aware foreign servers may be, in fact, SQL-servers. Howeverybecause they are not in the same SQL-
epvironment as the SQL-server responding to an SQL-client, they are managed oaly through foreign-data wrappers and are freated
ap foreign servers. Such foreign servers may concurrently respond to SQL-clients oftheir own; this does not change the relatignships
specified in this part of ISO/IEC 9075.

Somg¢ foreign servers, especially SQL-aware foreign servers,@dmit the concept of a schema and the congept

of a table that are similar to SQL-schemas and to base tables; respectively. Such servers may (and SQL-3ware
foreign servers do) maintain schema information about those entities, such as the Information Schema and
Definition Schema specified in [ISO9075-11].

If a fpreign server maintains schema information_about entities analogous to SQL-schemas and base tables,
then pxecution of an <import foreign schema statement> retrieves information about the tables (either al| or
only pome, as specified in the <import foreignschema statement>) associated with the named SQL-schefma
analdg and effectively performs one or mare <foreign table definition> statement executions.

If a fpreign server does not maintairisuch information or does not admit the concept of a schema, then fgreign
tableg managed by that server shall be specified by means of explicit <foreign table definition>s.

This International Standarddees not specify the manner in which the SQL-server and the foreign-data wrapper
intergct to cause information-about foreign tables to be retrieved by execution of an <import foreign sch¢ma

statement>. In particular, no foreign-data wrapper interface routines are specified to support such interagtion.
Suchlinteraction isimplementation-dependent.

4.3| Foreign-datawrappers

A foreign-data wrapper is the mechanism by which the SQL-server accesses external data managed by foreign
servers. Every foreign server is accessed through exactly one foreign-data wrapper, but one foreign-data
wrapper can be used to access several different foreign servers. A foreign-data wrapper is made up of foreign-
data wrapper interface routines and a set of routines written in a programming language. Foreign-data wrapper
interface routines are used to access every foreign server whose descriptor includes the name of that foreign-
data wrapper. It is possible for a foreign-data wrapper to exist that is not used to access any foreign server.
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4.3 Foreign-data wrappers

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 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:

A _fFovaroun doto oo o
rurtiygrmruala wrapgpv

— 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.

— A library name.

A foreign-data wrapper descriptor can be modified by an <alter foreign-data wrapperstatement> and destfoyed
by a gdrop foreign-data wrapper statement>.

44| User mappings

A us¢r mapping is an SQL-environment element, pairing an authorization identifier U or the special idertifier
PUBLIC, denoting all <authorization identifier>s in the SQL=environment, with a foreign server FS It ddfines
how {o map U to an equivalent concept known to FSwhen'a foreign table whose source is FSis to be accssed
during an SQL-session when the current authorization-identifier is U. The mapping is specified by generjc
options defined by the foreign-data wrapper.

A usér mapping is defined by invoking a <user mapping definition>. Invocation of a <user mapping definifion>
resulfs in the creation of a user mapping descriptor in the SQL-environment. A user mapping descriptor copsists
of:

— An authorization identifier.
— A foreign server name, idéntifying a foreign server descriptor.
— A\ generic options descriptor.

A usg¢r mapping descriptor can be modified by an <alter user mapping statement> and destroyed by a <drop
user mapping statement>.

4.5| -Routine mappings

A routine mapping is an SQL-environment element, pairing an SQL-invoked routine SR with a foreign server
FS It defines how to map SR to an equivalent concept known to FSwhen a foreign table FT whose source is
FSis to be accessed and the foreign server request that includes FT also includes a reference to SR. The mapping
is specified by generic options defined by the foreign-data wrapper.

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

©ISO/IEC 2016 — Al rights reserved Concepts 9


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)

4.5 Routine mappings

— 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 ro(itine mapping descriptor can be modified by an <alter routine mapping statement> and destroyed-b
<drop routine mapping statement>.

4.6| Genericoptions

Several of the objects used in connection with external data support the specification of generic options. |
objeqts are foreign-data wrappers, foreign servers, foreign tables, columns of forgign tables, user mappir
and rputine mappings. A generic option is an option name paired with an optienal'option value. Both the 0
namg and the permissible ranges of option values of a generic option are defined by the foreign-data wrag
A sef of generic options is described by a generic options descriptor. A generic options descriptor is incl
in the descriptor of the object to which it pertains. The generic optionSre stored in the SQL-server for t
foreign-data wrapper to retrieve when the foreign-data wrapper needs‘this information.

Gendric options may be specified in either <foreign-data wrapper definition>, <foreign server definition]
<forgign table definition>, <user mapping definition>, <routine mapping definition>, <alter foreign-data
wrapper statement>, <alter foreign server statement>, <alter foreign table statement>, <alter user mappi
ent>, or <alter routine mapping statement>.

Sincg an SQL-server canfat anticipate the different kinds of foreign-data wrappers with which it is likel
deal,[no generic optior-can ever be determined by the SQL-server or by this part of ISO/IEC 9075. Onlyj
foreign-data wrappercan specify generic options for that foreign-data wrapper, or for a foreign server, a fg
table| a column of.a foreign table, a user mapping, or a routine mapping for which it is used.

A generic optrens descriptor is either an empty list or a list consisting of one or more option names, each g
namg being/paired with at most one option value.

[hese
gs,
ption
pers.
ided

\4

g

ra
and
d to

Apper

Anges

to
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reign
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4.7 Capabilities and optionsinformation

The SQL-server needs information from the foreign-data wrapper about the capabilities of the foreign-data

wrapper itself, about the foreign server accessed through the foreign-data wrapper, and about certain sch

ema

elements (foreign tables and their columns, user mappings) managed by the foreign server. The SQL-server
also needs information about options supported by the foreign-data wrapper, the foreign server, and certain
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4.7 Capabilities and optionsinformation

schema elements. The SQL-server invokes the GetOpts () routine to request the capabilities and other infor-
mation from a foreign-data wrapper.

The specific capabilities and other information of a foreign-data wrapper, a foreign server, or any schema element
managed by a foreign server that are reported to the SQL-server in response to an invocation of GetOpts()

are partly specified in this part of ISO/IEC 9075 and partly implementation-defined. In general, each capability
or other piece of information that is reported corresponds to a generic option associated with the object being
queried by the invocation.

The gapabilities and other information is returned in a buffer whose contents may comprise an XML docyment
or that may be returned in a format defined by the foreign-data wrapper. If the contents comprise an XM|L
document, then it shall be a valid XML document, the format of which is specified by a Document Type|Dec-
laratipn (DTD) that is either internal to the XML document or external (requiring that it bé'available to the
SQLjserver in an implementation-defined manner).

NOTE 7 — This edition of this part of ISO/IEC 9075 specifies the use of a DTD. Future editions may specify the use of anf XML
Schema, either as an alternative to a DTD or instead of a DTD.

48| Datalinks

A datalink is a value of the DATALINK data type. A datalink references some file that is not part of the $QL-
envirpnment. The file is assumed to be managed by some external file manager. A datalink is conceptually
represented by:

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

— $0QL-Mediated Read Access Indication: A boalean value, where True, in datalink DL indicates that the
eferenced file, being linked to the SQL-environment, is accessible to be read only by use of the spegially
provided operations (see below) on DL;

PQL-Mediated Write Access Indication: A boolean value, where True, in datalink DL indicates that the
eferenced file, being linked to the SQL-environment, is accessible to be modified only by use of the spegially
provided operations (see belew)*on DL.

rite Token: An implementation-dependent value that represents an access token that is used to reafl or
odify the File Reference. This value can be the null value.

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

The
char

The
cont A ateev . 3 anda ,
that an SQL-server is made aware of datalink values and how applications retrieve information about the files
identified by datalink values. The mechanisms that enable integrity control, recovery, and access control for
the files represented by the datalink values are implementation-dependent. These mechanisms are collectively
called the datalinker.

File Reference of a datalink is accessible by invoking operators defined in this part of ISO/IEC 9075, The
cter setof the File Reference, referred to as the datalink character set is implementation-defined.

purpose of datalinks is to provide a mechanism to synchronize the integrity control, recovery, and ag¢cess

o106 v ol o - oot O C At v, O - v v v sla.y

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

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

A linked file cannot be renamed or deleted by any agency outside of the SQL-environment. A datalink value
always references just one file. A file is unlinked from the SQL-environment whenever execution of an JQL-
data ¢hange statement causes a datalink that references that file to be removed from some:datalink colunn
whogse descriptor includes the link control FILE LINK CONTROL. The actions that occurwhen a datalipk is
remoped from a column depend on the link control options that are specified in the ¢olumn descriptor offthat
column. The file might be deleted, or the datalinker might return control of the file tothe external data marjager.

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 arn] SQL-server, any request to access a file shall operate on an SQL-mediated datalink to obtain a chafacter
string with which to reference the file, using one of the operators provided for that purpose. This character

is constructed by combining the File Reference of a datalinkvalue with an encrypted value called fan
token. An access token is either a read token or a write teken, depending on the function that is uded to
ruct the character string. The generation of the access token and the method of combining it with the File
Refefence is implementation-dependent. When the application uses the returned character string value to access
a file| the datalinker checks to see if the access token isvalid. If it is valid, then the application is alloweg to
acceqs the file pointed to by the File Reference. Every:attempt by an application to access, without a vali
acceqs token, a file referenced by an SQL-mediated, datalink is unsuccessful. The time at which a valid afcess
toker) ceases to be valid is implementation-defingd.

The ¢ontent of an SQL-mediated file cannot be modified, unless the SQL-Mediated Write Access Indication
of the datalink value DL referencing thisfile'is True. After an application has modified the file, it uses a <datplink
valug constructor> that specifies either DLNEWCOPY or DLPREVIOUSCOPY to construct a new datajink
valug. This new datalink value isthien used to update the site that contains DL.

NOTE 8 — Updating the site that contains a datalink in the manner described here is called “update-in-place”.
Datalinks are not comparable: A datalink is assignable only to sites of type DATALINK.

A datalink data typeds\described by a datalink data type descriptor. A datalink data type descriptor consigts of
the name DATALKNK and the set of link control options:

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

Tharaad narmiccinn o
T TCat oo TOT O
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— The write permission option (FS, ADMIN, or BLOCKED). If the write permission option is ADMIN, then
additionally the access token indication (either NOT REQUIRING TOKEN FOR UPDATE or REQUIRING
TOKEN FOR UPDATE).

— The recovery option (NO or YES).
— The unlink option (RESTORE, DELETE, or NONE).
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The meanings of the various link control options are:

NO LINK CONTROL.: Although every File Reference shall conform to the Format and Syntax Rules of

Subclause 8.1, “URL format”, it is permitted for there to be no file referenced by that File Reference. This
option implies that the integrity control option is NONE, the read permission option is FS, the write per-

mission option is FS, the recovery option is NO and the unlink option is NONE, and no explicit syntax to
specify these options is permitted.

iILE LINK CONTROL: Every File Reference shall reference an existing file. Further file control.degends
n the link control options.

NTEGRITY ALL: Files referenced by File References cannot be deleted or renamed, except possitply
through the use of operations on the column in question, invoked as part of some SQL4session.

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

NTEGRITY NONE: Files referenced by File References can only be deleted or renamed using opefators
rovided by the file manager. This option is not available if FILE LINKEONTROL is specified.

EAD PERMISSION FS: Permission to read files referenced by datalinks is determined by the file marfager.

EAD PERMISSION DB: Datalinks of this type are SQL-Mediated. That is to say, permission to r¢ad
iles 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 refergnced
y datalinks is determined by the SQL-implementation and the datalinker. This option is only availaple if
H;EAD PERMISSION DB is also specified, {fia site that was declared with this write permission is updated,
hen the access token used to open and modify the file is required to be contained in the file referenge

gpecified in the invocation of the functiens DLNEWCOPY or DLPREVIOUSCOPY that yield the ialue
vith which the site is updated.

(VRITE PERMISSION ADMIN NOT REQUIRING TOKEN FOR UPDATE: Permission to write files
eferenced by datalinks isdetermined 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 permijssion
Is updated, then an access token is not required to be contained in the file reference specified in the [nvo-
¢ation of the functions DLNEWCOPY or DLPREVIOUSCOPY that yield the value with which the|site

RITE PERMISSION BLOCKED: Write access to files referenced by datalinks is not available. Upgdates

between the SQL-server and the files of external file manager referenced by datalinks.

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

dinated

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

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

Table 1, “Valid datalink file control options”, specifies what combinations of datalink file control options are

allowed.
I Table 1 — Valid datalink file control options
Inltegrity Read' _ Writg _ Recovery Unlink
permission permission
ALL FS FS NO NONE
ALL FS BLOCKED NO RESTORE
ALL FS BLOCKED YES RESTORE
ALL DB BLOCKED NO RESTORE
ALL DB BLOCKED NO DELETE
ALL DB BLOCKED YES RESTORE
ALL DB BLOCKED YES DELETE
ALL DB ADMIN NO RESTORE
ALL DB ADMIN NO DELETE
ALL DB ADMIN YES RESTORE
ALL DB ADMIN YES DELETE
SELECTIVE | FS FS NO NONE
NOTE 10 — In Table 1, “\Valid/datalink file control options”, the write permission option ADMIN is an abbreviation for bpth
ADMIN REQUIRING TOKEN FOR UPDATE and ADMIN NOT REQUIRING TOKEN FOR UPDATE.

The default value of @ site whose declared type is DATALINK is the null value. Datalinks are subject to c¢rtain
restrictions. As a.cansequence of these restrictions, neither datalinks nor expressions whose declared type is

DATALINK-ordered can appear in (among other places):

14

¥comparison predicate>.

£géneral 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.
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— <select list> of an operand of UNION, INTERSECT, and EXCEPT.

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

The implementation-defined maximum datalink length determines the amount of space, in octets, that is allocated

for:

— A host variable of data type DATALINK

The maximum datalink length constrains the values of expressions whose declared type isDATALINK g

that 4
retur

4.8.1

4.8.1

<url

<url
write

<url
<url

<url
datal

<url path only expression> retutns the path, excluding any access token, of the File Reference of a given dat

<url

<url
N

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

A\n argument of declared type DATALINK to an invocation of an external routine.

very such value can be assigned to a host variable, substituted for a parameter to an\external routin
hed by an invocation of an external function.

Operationsinvolving datalinks

.1 Operatorsthat operate on datalinks

complete expression> returns the File Reference of a given datalink, possibly combined with a read t

complete for write expression> returns the File Reference of a given datalink, possibly combined wj
token.

complete only expression> returns the FileReference, excluding any access token, of a given datali
path expression> returns the path, including any read token, of the File Reference of a given datalin

path for write expression> returns the path, including any write token, of the File Reference of a giV
nk.

scheme expression>@eturns the scheme of the File Reference of a given datalink.

berver expressian>-returns the host of the File Reference of a given datalink.

OTE 11 — “hest?, “scheme”, and “path” are defined in Subclause 6.6, “<datalink value function>".

4.8.1

.2, Other operatorsinvolving datalinks

uch
P, Oor

bken.

tha

hlink.

A<d

atalink value constructor> specifies either DLVALUE, DLNEWCOPY, or DLPREVIOUSCOPY.

DLVALUE returns a datalink value, given only a File Reference, returns the corresponding datalink.
DLNEWCOPY and DLPREVIOUSCOPY return a datalink value, given a File Reference and an indication of
whether the File Reference includes a write token.

The datalink value returned by DLNEWCOPY indicates to the SQL-server that the content of the file, referenced
by that datalink, is different (i.e., the content has changed, but not the URL) from what was previously referenced
by the datalink.

©ISO/IEC 2016 — All rights reserved
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The datalink value returned by DLPREVIOUSCOPY indicates to the SQL-server that the content of the file
might have changed, but the application is not interested in maintaining the changed file. The original file is
restored in an implementation-dependent fashion.

49 Columns, fields, and attributes

This Bubclause modifies Subclause 4.13, ““Columns, fields, and attributes’, in 1SO/IEC 9075-2.

|App end this paragraph | The term constituent is defined for values such that a value V2 either is-or is not|a
constituent of a value V1.

NOTE 12 — For example, the integer 2 and the character string 'one’ are both constituents of the row value‘denoted by ROW| (2,
fone™). By contrast, the integer 3 is not a constituent of that row value.

V2 is|an immediate constituent of V1 if any of the following are true:

— VY1lisavalue of some predefined data type or of some distinct type whosesource type is some predefined
dlata type and V2 is identical to V1.

— V1 is avalue of some structured type ST and, for some attribute’A'ef ST, V2 is identical to V1.A().
— VY1 is avalue of some row type RT and, for some field F of\RT, V2 is identical to V1.F.
— V1 is avalue of some collection type CT and V2 is an element of V1.

V2 isla 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.

4.10 Tables

This Bubclause modifies Subclause4.15, “Tables™, in | SO/IEC 9075-2.

4.10|1 Introduction totables

This Bubclause modifies Subclause 4.15.1, “Introduction to tables”, in | SO/IEC 9075-2.

|Add|the following table type to the list of table types 3rd paragraph|

— 1oreign table,

4.10.2 Basetables

This Subclause modifies Subclause 4.15.2, ““Base tables”, in |SO/IEC 9075-2.
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4.10.2.1 Foreign tables

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

ares

4.10|3 Uniqueidentification of tables

This

upplied is provided by a foreign-data wrapper (see Subclause 4.3, “Foreign-data wrappers™).

Subclause modifies Subclause 4.15.5, ““Unique identification of tables, in 1SO/IEC 9075<2.

Append after 4th list item| The <table name> of an external table uniquely identifiesa multiset of n

4.10{4 Tabledescriptors

This

Subclause modifies Subclause 4.15.7, ““Table descriptors”, in 1SO/IEC 9075-2.

[Rep

lace 1st paragraph|A table is described by a table descriptor. A'table descriptor is either a base table

desc
desc

:liptor, a view descriptor, a derived table descriptor (for a derived table that is not a view), or a foreign
iptor.

[Inse

t this paragraph| A foreign table descriptor describes( foreign table. In addition to the components

every table descriptor, a foreign table descriptor includes:

4.10[5 Syntactic-analysis of derived tablesand cursors

This

907512

The name of the foreign table.

table.
\ generic options descriptor.

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

NOTE 13 — This part of.ISO/IEC 9075 currently restricts foreign tables such that they are neither insertable-into no
updatable. Future versiens of this part of ISO/IEC 9075 may relax these restrictions.

Subclause modifies Subclause 4.15.8, ““Syntactic analysis of derived tables and cursors”, in ISO/IE

A\ foreign server name, identifying the descriptor of the foreign server that is the source of the foreign

DWS.

table

C

— [Replace 1st list item||of the 7th paragraph| If TORQN identifies a base table or a foreign table, or if

TORON is a <transition table name>, then TORQN has no generally underlying table specifications.

4.11 Functional dependencies

This Subclause maodifies Subclause 4.24, “Functional dependencies’”, in 1SO/IEC 9075-2.
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4.11.1 Overview of functional dependency rules and notations

This Subclause modifies Subclause 4.24.1, ““Overview of functional dependency rulesand notations”, in ISO/IEC
9075-2.

|Replace 1st paragraph| This Subclause defines functional dependency and specifies a minimal set of rules that
aco fnrming implpmpnfafinn shall fallow to determine functional dppnndpnripc and candidate kpyq in bhase

tables, foreign tables, and <query expression>s.

4.11{2 Known functional dependenciesin aforeign table

Therg are no rules in this part of ISO/IEC 9075 to determine known functional dependencies in a foreign fable.
Howegver, implementation-defined rules may determine known functional dependencies, if any, in a foreign
table

4.12 SQL-schemas

This Bubclause modifies Subclause 4.26, “SQL-schemas”, in | SO/IEC 9075-2.

|Rep|ace 5th paragraph| Base tables, foreign tables, and views'are identified by <table name>s. A <table ngme>
consists of a <schema name> and an <identifier>. The <schema name> identifies the schema in which a pers|stent
base fable, foreign table, or view identified by the <table name> is defined. Base tables, foreign tables, ahd
views defined in different schemas can have <identifier>s that are equal according to the General Rules ¢f
Subcjause 8.2, “<comparison predicate>”, in [1S®9075-2].

4.13 SQL-statements

This Bubclause modifies Subclause 4.39, “SQL-statements”, in I SO/IEC 9075-2.

4.13[1 SQL-statements classified by function

This Bubclause'maodifies Subclause 4.39.2, “SQL-statements classified by function™, in ISO/IEC 9075-2.

4.13.1.1 SQL -schema statements

This Subclause modifies Subclause 4.39.2.1, “SQL-schema statements”, in I SO/IEC 9075-2.

|Insert this paragraph\ The following are additional SQL-schema statements:

— <import foreign schema statement>

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

— <foreign-data wrapper definition>

— falter foreign-data wrapper statement>

— <drop foreign-data wrapper statement>

— fuser mapping definition>

— falter user mapping statement>
— <drop user mapping statement>
— <routine mapping definition>

— <alter routine mapping statement>

— fdrop routine mapping statement>

4.13]1.2 SQL -session statements

This Bubclause modifies Subclause 4.39.2.7, *SJL-session statements”, in ISO/IEC 9075-2.

| Inseft this paragraph| The following are-additional SQL-session statements:

— {set passthrough statement>

4.14 Basic security;model

This Rubclause madifies Subclause 4.40, “Basic security model”, in | SO/IEC 9075-2.

4.1411 Privileges

This Subclause modifies Subclause 4.40.2, “Privileges™, in ISO/IEC 9075-2.

|Augment the list in the 1st paragraph|

— foreign table
— foreign-data wrapper

— foreign server

©ISO/IEC 2016 — All rights reserved

Concepts 19


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
414 Basic security model

NOTE 14 — Privileges granted on foreign tables are not privileges to use the data constituting foreign tables, but privileges to use
the definitions of the foreign tables. The privileges to access the data constituting the foreign tables are enforced by the foreign
server, based on the user mapping. Consequently, a request by an SQL-client to access external data may raise exceptions.

|Augment the list in the 11th paragraph|

— foreign-data wrapper

— foreigmserver

4.13 SQL-transactions

This Bubclause modifies Subclause 4.41, “SQL-transactions”, in | SO/IEC 9075-2.

4.15]1 Propertiesof SQL-transactions

This Bubclause maodifies Subclause 4.41.3, “Properties of SQL-transactions”, in 1 SO/IEC 9075-2.

g

|Auginent the 2nd paragraph|Add foreign tables to the list of objegts for which the term read-only applis

4.1 SQL-sessions

This Bubclause modifies Subclause 4.43, “SQL-sessions”, in |SO/IEC 9075-2.

4.16[1 SQL-session properties

This Rubclause modifies Subclause 4.43.3, ““SQL-session properties”, in ISO/IEC 9075-2.

|Inse t this paragraph\At any_time during an SQL-session, the SQL-server may obtain a WrapperEnvHandle
for afforeign-data wrapper-and an FSConnectionHandle for a foreign server.

[Inseft this paragraph}1he SQL-session context also comprises:

— ZXero or morg {foreign-data wrapper name : WrapperEnvHandle} pairs.

— ZXero-opmore {foreign server name : FSConnectionHandle} pairs.

— A pass-through flag

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

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

|Insert this paragraph| At the end of every SQL-session, every FSConnection handle that is contained in the
SQL-session context is freed.
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| Insert this paragraph |At the end of every SQL-session, every WrapperEnv handle that is contained in the SQL-
session context is freed.

| Insert this paragraph |An SQL-session has a pass-through flag that is initially set to False when the SQL-session
is started. The successful execution of a <set passthrough statement> that contains a <foreign server name>
changes the pass-through flag to True. An SQL-session whose pass-through flag is True additionally has a
pass-through foreign server name. Every time a <set passthrough statement> is executed, all {<SQL statement
namd> . ExecutionHandle} pairs are removed from the current SQL-session context. Every time a <set
passtprough statement> that contains a <foreign server name> FSN is successfully executed, the pass-thifough
foreign server name included the current SQL-session context is set to FSN. Every time a <prepare, statement>
is exgcuted after a <set passthrough statement> that contains a <foreign server name> has beemexecuted suc-
cessfully, an {<SQL statement name> : ExecutionHandle} pair is made part of the current SQL=Session coptext.
Every time a <deallocate prepared statement> is successfully executed after a <set passthrough statementy that
identjfies a <foreign server name> has been executed, the corresponding {<SQL statement name> : Execytion-
Handle} pair is removed from the current SQL-session context. Every time a <set passthrough statement} that
specifies 'OFF" is executed, the pass-through flag is set to False and the pass-throtghforeign server name is
deletgd from the current SQL-session context.

4.17 Foreign-data wrapper interface

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

— Allocate and deallocate resources.
— Control connections to foreign servers.
— Receive data from the SQL-server aboutthé foreign server request to be executed at the foreign seryer.

— $end data from the foreign server ta'the SQL-server about the foreign server request that the foreign gerver
is willing to execute.

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

4.17|1 Handles

A haphdle s a value of INTEGER data type that identifies an allocated resource that provides session stafe
information.about a foreign server, a foreign-data wrapper, or a foreign server session of interest to conngcted
components-of that session. Handles presented as arguments to invocations of foreign-data wrapper intefface
routines.enable the invoker to give or obtain the information they reference. The handle of a particular respurce

a g-p\~the a a aYa) '..'.." 1 Refo ' data\WaBo a na O arva 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.

isa” eeo eepero a ala aHha aVdalTalallla nnar N a

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”.
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— Wrapper Env 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 locWrapperEnv() 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
FreeWrapperEnv(\WH), where WH is the handle in question.

— Server handle: This handle is allocated by the SQL-server to reference a foreign server. A foreign-data
rapper uses this handle to obtain information about a foreign server to which 1t needs to connect. Rogtines
associated with a server handle allow information to be obtained about such things as the servertname,
gerver type, server version, etc. This handle is allocated implicitly and presented by the SQLsserver to a
oreign-data wrapper by invoking ConnectServer().

— FSConnection handle: This handle is allocated by a foreign-data wrapper to referencé\information gbout
a foreign server session. It is allocated via a call to the ConnectServer () routing)This handle shall be
allocated before any foreign server requests to be executed during that foreign sefver session are presgnted
l0 a foreign-data wrapper.

— Query Context handle: This handle is allocated by the foreign-data wrapper to reference informatiop that
4pans multiple foreign server requests. The SQL-server uses it to indicateto the foreign-data wrapper that
identical value expression handles in the same query context (denoted by the same Query Context hgndle)
put in different foreign server requests (represented by different Request handles) represent identical palue
g@xpressions. It is foreign-data wrapper implementation-dependent whether the foreign-data wrapper uses
this information to re-use the previously evaluated value expression or whether the foreign-data wrapper

e-evaluates the value expression. The handle remains validdntil the SQL-server invokes FreeQueryfCon-
ext().

— [Request handle: This handle is allocated by the SQL-server to reference a foreign server request that is
j0 be executed by a foreign server. A request hanidle may reference a simple foreign server request, such
as SELECT * FROM T, or it may reference a-complex foreign server request that includes predicates, joins,
ordering, etc. A request handle is used by the foreign-data wrapper to retrieve (for example) the nanjes of

oreign tables referenced in the from.clause, the names of column references in the select list, etc., Using
oreign-data wrapper interface SQIC-server routines. This handle is allocated implicitly.

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

— Yalue Expression handle: This handle is allocated by the SQL-server to reference a <value expresgion>
¢ontained 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 foreign gerver
equests it is.capable of executing. This handle is allocated via a call during a foreign server session {o the
nitReguest() routine and remains valid in that foreign server session until it is the argument to pn

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 InitRequest() 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 TransmitRequest() routine, which sets the
associated PASSTHROUGH flag to True.

NOTE 15 — “decomposition mode” and “pass-through mode™ are defined in Subclause 4.17.3.5, “Decomposition and pass-
through modes”.
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— 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.

— Descr_i ptor handle: This hangile is allocated by either the SQL-server or a foreign-data wrapper to refe

outine M apping handle: This handle is implicitly allocated by the SQL-server to reference an.allg
outine mapping description.

4.17[2 Foreign server sessions

A foneign server session is the sequence of operations performed by a foreign-data-wrapper on a particu
FSCagnnection handle during the existence of that handle.

A forleign server session on FSConnection handle FSCH begins with the dqvocation of ConnectServer
that rings FSCH into existence and ends with the invocation of FregFSConnection(FSCH).

4.17[3 Foreign-data wrapper interfaceroutines

The terms foreign-data wrapper interface SQL-server-routine and foreign-data wrapper interface wrapg
routipe are used to distinguish routines provided by the SQL-server from routines provided by a foreign:
wrapper, respectively. A foreign-data wrapper interface routine that is both an SQL-server routine and a
wrapper routine is referred to as a foreign-data Wrapper interface general routine.

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

4.17|3.1 Handlesoutines

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

— GetServer Type: This routine returns the type of a foreign server given a server handle.
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— GetServerVersion: This routine returns the version of a foreign server given a server handle.

— GetNumServer Opts: This routine returns the number of generic options associated with a foreign s
given a server handle.

erver

— GetServer Opt: This routine returns the generic option name and its value given a server handle and the

position of the option in the options list.
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GetServer OptByName: 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.

GetTableRefElem: This routine returns the table reference handle of a <table reference> in the <from
atSe o1&t reR-arete Fraftre—ant G‘G Liv aoretereferice Hthe om-erayse>.

¢rad I memviv VOtV o gueSsthant artG

GGetTableRefElemType: This routine returns the “type” of a <table reference> given the table-refergnce
andle. The only possible return value is TABLE_NAME.

SetTableRef TableName: This routine returns the table name given a table reference handle.

SetNumSelectElems: This routine returns the number of <value expression>s in the-<select list> of a
fquery specification> given a request handle.

et SelectElem: This routine returns the value expression handle of a <valug expression> in the <sglect
list> of a <query specification> given a request handle and the position pf'the <value expression> in the
£select list>.

SetSelectElemType: This routine returns the kind of a <value expression> given the value expression
handle. Possible return values are COLUMN_NAME, OPERATOR, PARAMETER, and CONSTAINT.

@

5etVValExpr ColName: This routine returns the name of the-column, given a value expression hand

SetNumReplyTableRefs: This routine returns the nutiber of table references from the original forg
gerver request that the foreign-data wrapper is capable of accessing, given a reply handle.

gn

SetReplyTableRef: This routine returns the number of the table reference in the original request that the
oreign-data wrapper is capable of accessing, given a reply handle and a number that ranges from 1 (one)
the value returned by the GetNumReplyTableRefs() routine.

SetNumReplySelectElems: This routine returns the number of select list elements from the original fgreign
gerver request that the foreign-data Wrapper is capable of accessing, given a reply handle.

SetReplySelectElem: Thisroutine returns the number of the select list element in the original foreign
gerver request that the foré€ign-data wrapper is capable of accessing, given a reply handle and a numper
that ranges from 1 (one)to the value returned by the GetNumReplySelectElems() routine.

5etNumReplyBaolVE: This routine returns the number of <boolean value expression>s simply contpined
:I‘n the <where clause> of the original foreign server request that the foreign-data wrapper is capable|of
andling, given a reply handle.

SetReplyBoolVE: This routine returns the number of a <boolean value expression> element from the
fwhere-elause> in the original foreign server request that the foreign-data wrapper is capable of hanglling,
iven'a reply handle and a number that ranges from 1 (one) to the value returned by the GetNumReply-

oo lMVEO-routine
S0 E(Touthie:

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

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

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

GetNumReplyOrder By: This routine returns the number of columns that are used to order the result that

5etReplyOrder Elem: This routine returns the number of a <value expression> from the <select.Jist> used

order the result in the original foreign server request that the foreign-data wrapper is capabl¢ ofhanglling,
Ezven a reply handle and a number that ranges from 1 (one) to the value returned by the GetNumRepgly-
DrderBy () routine.

SetNextReply: This routine returns a new reply handle and execution handle for the-griginal foreign gerver
flequest, given a reply handle.

5etNumBool VE: This routine returns the number of <boolean value expression>s simply contained in
he <where clause> of a <query specification>, given a request handle.

etBool VE: This routine returns a handle for a <boolean value expression> from the <where claus¢> of
<query specification>, given a request handle and a number that-tanges from 1 (one) to the value retdirned
y the GetNumBooIVE() routine.

SetDistinct: This routine returns information whether the.query specifies DISTINCT or ALL, given a
flequest handle.

5etNumOrder ByElems: This routine returns the.number of columns that are used to order the result,
@iven a request handle.

5etOrder ByElem: This routine returns a,handle for a <value expression> used to order the result gf a
query, given a request handle and a number that ranges from 1 (one) to the value returned by the GegNu-
n0rderByElems() routine.

5etVValueExpKind: This routing returns the kind of a <value expression>, given a value expression hgndle.
Possible return values are COEUMN_NAME, OPERATOR, PARAMETER, CONSTANT.

5etNumChildren: This reutine returns the number of <value expression>s immediately contained |n the
¢ontaining <value expression>, given a value expression handle.

S5etVVEChild: Thistoutine returns a handle for a <value expression> immediately contained in the contgining
fvalue expression>, given a value expression handle and a number that ranges from 1 (one) to the vhlue
feturned by the:GetNumChi ldren() routine.

SetValueExpName: This routine returns the name associated with a <value expression>, given a value
gxpression handle.

L at\/aluaEynTahla Thic rautine raturn tahla rafaraneca handlawiath which tha tahla accaciatad a ith
S aroCEXPaorE— S HoutHeEtaH = S vty eHtHE e eaoSoGite oyl

[«
the <value expression> is associated.

GetValueExpDesc: This routine returns a handle for a value expression descriptor describing a <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

etTableOptByName: This routine returns the generic option value, given a table reference handle
he name of the option.

et TableServer Name: This routine returns the name of the foreign server associated with'a foreign
given a table reference handle.

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

S5etNumTableOpts: This routine returns the number of generic options-associated with a foreign ta
given a table reference handle.

SetNumUser Opts: This routine returns the number of generic options associated with a user mapp
given a user handle.

5etNumWr apper Opts: This routine returns the number, of.generic options associated with a foreign
vrapper, given a wrapper handle.

SetUser Opt: This routine returns the generic optionshame and its value, given a user handle and th
position of the option in the options list.

the option.

vrapper, given a wrapper handle.
Set\Wrapper Name: This routine returns the name of a foreign-data wrapper, given a wrapper hand

SetWrapper Opt: This-routine returns the generic option name and its value, given a wrapper handl
the position of the option in the options list.

SetWrapper OptByName: This routine returns the generic option value, given a wrapper handle ar
mame of the option.

SetDescriptor: This routine, given a descriptor handle and the identification of a descriptor area fie
letrieves-the value of the specified field from a descriptor area.

and

able,

n of

ble,

ng,

-data

SetUser OptByName: This routine returns.the generic option value, given a user handle and the name of

SetWrapper LibraryName: This routine returns the name of the library associated with a foreign-glata

®

E and

d the

Id,

nd a

betDescriptor: This routine, given a descriptor handle, the identification of a descriptor area field, g

NEW ValUe 10 De assigned to that Tield, Sets the value of the specified Tield of a descriptor area.
GetSPDHandle: This routine returns the SPDHandle given an ExecutionHandle.
GetSRDHandle: This routine returns the SRDHandle given an ExecutionHandle.
GetTRDHandle: This routine returns the TRDHandle given an TableReferenceHandle.
GetWPDHandle: This routine returns the WPDHandle given an ExecutionHandle.
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— GetWRDHandle: This routine returns the WRDHandle given an ExecutionHandle.

— GetSQL String: This routine returns a character string representation of the query that is associated with
the request handle.

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

— GetRoutM apOptName: This routine returns the generic option value, given the routine mapping-hpndle
nd the name of the option.

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

— GetNumRoutM apOpts: This routine returns the number of generic options associated with a routine
Mmapping, given a routine mapping handle.

4.1713.2 Initialization routines

— AMdvancel nitRequest: This routine is used by the SQL-server t0 cause a foreign server request to be pre-
pared. The routine has three input parameters: a previously allocated FSConnection handle, a previqusly
allocated QueryContext handle, and a request handle that describes the foreign server request. The rqutine
as two output parameters: a reply handle that describes how much of the foreign server request the forfeign-
data wrapper is willing to handle, and an execution haridle to the state information the foreign-data wrapper
eeds to process the foreign server request and the data rows that will be returned. This routine uses|the
nitRequest() routine multiple times to generate multiple reply handle/execution handle pairs. Additional
eply handle/execution handle pairs can be retrieved by the SQL-server using the GetNextReply () rolitine.

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

— AllocQueryContext: This reutine is used by the SQL-server to retrieve a Query Context handle that the
$QL-server will use to indicate to the foreign-data wrapper that identical Value Expression handles jn
different foreign serverrequests refer to identical value expressions.

—  AllocWrapper EnvizFhis routine is used by the SQL-server to allow the foreign-data wrapper to pefform
any initializationsteps and allocate and initialize any necessary global data structures. It has a singlefinput
parameter, a \WrapperHandle, that describes the information about the foreign-data wrapper maintaiped
by the SQL=<8erver, and a single output parameter, a WrapperEnv handle, which is a handle to the foreign-
data wrapper's newly initialized global data structures.

— CornectServer: This routine |s used by the SQL- server to request accesstoa forelgn server, and al|ows

setup any requwed state mformatlon ConnectServer has three mput parameters a previously aIIocated
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 FSConnection handle for the foreign server.

— GetOpts: This routine is used by the SQL-server to request that the foreign-data wrapper return information
about the capabilities and other aspects of the foreign-data wrapper, the foreign server, some foreign table
at the foreign server, or some foreign column of some foreign table at the foreign server. This routine is
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invoked by the SQL-server, and executed by the foreign-data wrapper, whenever the SQL-server requires
information about options supported by the foreign-data wrapper and the foreign server. It is thus invoked
under implementation-dependent circumstances.

— InitRequest: This routine is used to generate a reply handle and an execution handle for a given foreign
server request. The routine has two input parameters: a previously allocated FSConnection handle, and a
request handle that describes the foreign server request. The routine has two output parameters: a reply
fhandTe that describes how much of the foreign server request the Toreign-data wrapper 1s willing to-hgndle,

dnd an execution handle to the state information the foreign-data wrapper needs to process the foreign

gerver request and the data rows that will be returned.

4.17|3.3 Accessroutines

— Open: This routine is used by the SQL-server to allow the foreign-data wrapper to allocate any resources

ecessary to perform the operations represented by the ExecutionHandle (and described by a ReplyHpndle
a;reviously returned by an invocation of either Advance InitRequest()-or GetNextReply()). The
outine has one input parameter: a previously allocated ExecutionHandle.

— |terate: 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
oreign-data wrapper will associate the row with the ExecutionHandle. The SQL-server may invoke|this
outine 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
esources necessary to re-execute the operationsfepresented by the ExecutionHandle (and described by a
ReplyHandle previously returned by either the Advance InitRequest() routine or the GetNextRepfly)
outine). This routine allows an SQL-servertQre-execute the operations associated with an ExecutionHgndle

ultiple times, for example, if the work-to be done by the foreign-data wrapper represents the inner{node
of a join being processed by the SQL-sefver. The routine has one input parameter: a previously allog¢ated
FxecutionHandle.

— Close: This routine is used by.the SQL-server to allow a foreign-data wrapper to free any resources|that
ad been allocated to perferm-the operations represented by the ExecutionHandle. The SQL-server inyokes

this routine after it is dene-processing a foreign server request that initiated the communication with the
oreign-data wrapper_The routine has one input parameter: a previously allocated ExecutionHandle

— GetStatistics: Thisroutine is used by the SQL-server to request statistics, if any, related to the foreign
gerver requestipréviously sent to the foreign-data wrapper. Such statistics are entirely implementatign-
defined in-nature. This routine is invoked by the SQL-server, and executed by the foreign-data wrapper,

heneverthe SQL-server requires statistics that may be provided by the foreign-data wrapper and the
oreigryserver. It is thus invoked under implementation-dependent circumstances.

) lest: 2 3 ative
language of the foreign server to the foreign server in pass-through mode. The foreign server analyzes the
transmitted foreign server request and returns information about that foreign server request to the SQL-
server. This information includes: Whether the foreign server request 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 that is 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.
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4.17.3.4 Termination routines

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

ocate

a foreign-data wrapper descriptor area and to free the memory and other resources used by that descriptor.

FreeExecutlonHandIe ThIS routlne is used by the SQL-server to aIIow the forelgn -data wrapper to free

eeds the mformatlon encapsulated by the ExecutlonHandIe This routine has one input parameter,g
iously allocated ExecutionHandle.

FreeFSConnection: This routine is used by the SQL-server to terminate a connection to aforeign s
t allows the foreign-data wrapper to disconnect from the foreign server and to free any resources asso(

ith the connection, such as the FSConnection handle. It has one input parameter: ajpreviously allo
FSConnection handle.

FreeQueryContext: This routine is used by the SQL-server to allow the forgign-data wrapper to fre
esources it may have associated with a Query Context handle. This routine“has one input parametel
previously allocated Query Context handle.

FreeReplyHandle: This routine is used by the SQL-server to allow the foreign-data wrapper to free
esources associated with a ReplyHandle after the SQL-server hasdetermined that it no longer need
information encapsulated by the ReplyHandle. This routine haS'ore input parameter, a previously allo
ReplyHandle.

FreeWrapper Env: This routine is used by the SQL-sepver to terminate communication with a fore
data wrapper. It allows the foreign-data wrapper to free any global resources it had allocated, such 4
(VrapperEnv handle. The routine has one input parameter, a previously allocated WrapperEnv handl

3.5 Decomposition and pass-through modes

nding on whether the pass-through flag in the current SQL-session context is set to True or False, t
server is said to be either in-pass-through mode or decomposition mode. When the SQL-server is ir

decomposition mode, the SQL-server analyzes the SQL-client request and invokes the Advance InitReque

routi
throu
routi

4.17

ne to communicate forgign server request to the foreign-data wrapper. When the SQL-server is in p3
gh mode, the SQL-sérver does not analyze the SQL-client request and invokes the TransmitReque
ne to communicaté-foreign server request to the foreign-data wrapper.

3.6 Seguence of actions during the execution of foreign server requests
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ecomposition mode, Table 2, “Sequence of actions during the execution of foreign server requests”,

hows

the sequence of actions as described by the General Rules of Subclause 7.1, “<table reference>", when a foreign

table

is identified by the <table name> simply contained in the <table reference>.

For pass-through mode, Table 2, “Sequence of actions during the execution of foreign server requests”, shows
the sequence of actions that is likely to occur when an SQL-client requests the preparation and execution of
statements using dynamic SQL.
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Table 2 — Sequence of actions during the execution of foreign server requests

Step SQL -server Flow Foreign-data wr apper
Decomposition Pass-through Decomposition Pass-through
1 Receives a query Receives from the
from SQL-client that | SQL-client a state-
involves data from a | ment to be executed
foreign table in a in pass-through
<table reference>. mode that involves
Determines relation- | one foreign server.
ship of foreign table | Determines relation-
- foreign server -» [ ship of the foreign
foreign-data wrap- | server to the foreign-
per. data wrapper.
2 Creates a Wrapper Handle and associates
information about the foreign-data wrapper
with that handle.
3 Invokes the AllocWrapper Env (Wrapper- | >
Handle, Wrapper EnvHandle) routine to
initialize the foreign data wrapper.

4 < Invokes the Get... (WrapperHandle, |..)
routines in the SQL-server to retrieve ipfor-
mation about the foreign-data wrapper that
the SQL-server has stored in its Informption
Schema.

NOTE 16 — 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 global data structures associpted
with the wrapper and associates them with
the Wrapper EnvHandle and performg any
initialization required.

7 Freesthe- WapperHandle

NOTE 17 — If the current SQL-session context already includes a {foreign-data wrapper name : WrapperEnvHandle} pair that
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.
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Step

SQL -server

Flow

Foreign-data wrapper

Decomposition Pass-through

Decomposition Pass-through

Creates a User Handle and associates infor-
mation about the current user with that han-

ol

UIC.

10

Invokes the ConnectServer (Wrapper En-
vHandle, ServerHandle, User Handle,
FSConnectionHandle) routine in the for-
eign-data wrapper to establish a connection
to the foreign server that contains some of
the data required to process the SQL-server
client's query.

11

Invokes theGét... (ServerHandle, ...)|rou-
tines in the:SQL-Server to retrieve all infor-
mationabout the foreign server that the
SQL=server has stored in its Informatipn
Schema.

NOTE 18 — This information is provided in the <foreign server definition>.

12 Executes the Get... (ServerHandle, ...) rou- | =

tines as requested from the foreign data
wrapper.

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

NOTE 19 — This information is-provided in the <user mapping definition>.

14 Executes the Get...(UserHandle, ...) rou- | =

tines as requested from the foreign data
wrapper.

15 Allocates global data structures associgted
with the foreign server and associates them
with a FSConnectionHandle, establishes a
connection to the foreign server, and per-
faorme anv initializatinn reciiirad
forms-any-nitializationreguired-

16 Frees the ServerHandle.

17 Frees the UserHandle.

NOTE 20 — If the current SQL-session context already includes a {foreign server name : FSConnectionHandle} pair that could
be used, then Step 8 Step 17 are optional.
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Step SQL -server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
18 Invokes the Alloc- >
QueryContext()

eign-data wrapper to
obtain a QueryCon-
textHandle.

19 Allocates data struc-
tures to utilize the
information about
the query context
and associates\them
with the QuUeryCon-
textHandle.

20 Creates a
RequestHandleand
associates with it the
information about
the part of query that
could be handled by
the foreign-data
wrapper.

21 Creates as many
TableReferenceHan-
dles as are needed
and associates with
each of them the
information about a
particular <table ref-
erence>.

22 Creates ayTableRef-
erencebDescriptor

(TRD) for the result
of the <query specifi-
cation> described by
the RequestHandle,
and sets all the fields
with details about

each of the columns.
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Step

SQL -server

Flow

Foreign-data wrapper

Decomposition

Pass-through

Decomposition

Pass-through

23

Creates a Wrapper-
Par ameter Descrip-

AV .Vie]m\ WY

LUl \VV L IJ} wJ
describe the
<dynamic parameter
specification>s in the
<query specifica-
tion> described by
the RequestHandle,
abd sets all the fields
with details about
each of the
<dynamic parameter
specification>s.

24

Creates as many
ValueExpression-
Handles as are
needed and asso-
ciates with each of
them the information
about a particular
<value expression>
in the <select list>
and <where clause>,
respectively.

25

Invokes the Advan-
cel nitRequest
(FSConnectionHan-*
dle,
RequestHandlg,
ReplyHandle/Exe-
cutionHandle,
QueryContex-
tHandle) routine in
theforeign-data

wrapper to find out
how much of the

Invokes the Trans-
mitRequest
(FSConnectionHan-
dle, RequestString,
StringL ength, Exe-
cutionHandle) rou-
tine to allow the for-
eign-data wrapper
and the foreign
server to analyze the

foreign server
reg lest

request the foreign
server can actually
process.
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Step SQL -server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
26 = Invokes the Get... Executes the Trans-

(RequestHandIe

CatThhDllandl

mitRequest () rou-

l, UL T T\UJT TAriure

(TabIeReference-
Handle), GetDe-
scriptor (TRD),
Get... (TableRefer-
enceHandlg, ...), and
Get... (ValueExpres-
sonHandle, ...) ro0-
tines in the SQL-
server to examine
the SQL-sérver's
request and to deter-
mine how much of
the request the for-
elgh-data wrapper
can handle.

1o
Uric,

L r— —

|.), Get... (ValueExpressionHandle, ...

NOTE 21 — The foreign-data wrapper could invoke the GetSQLString (RequestHandle, StringFormat, SQL String,
ength, StringL ength) routine in the SQL-server to examine thesforeign server request and to determine how much of the fpreign
erver request the foreign-data wrapper can handle, instead ofithe Get... (RequestHandle, ...
), GetTRDHandle{TableReferenceHandle), and GetDescriptor (TRD) routines.

Blffer-

), Get... (TableReferenceHahdle,

27

Executes the Get...
(RequestHandle,
...), GetTRDHandle
(TableReference-
Handle), GetDe-
scriptor (TRD),
Get... (TableRefer-
enceHandlg, ...); and
Get... (ValueExpres
sionHandlg)y:7) rou-
tines as fequested by
the forgign-data
wirapper.

=

N

) Get A (ValueExpronHandIe

NOTE 22— Ifthe forelgn datawrapper |nvoked the GetSQLStrlng (RequestHandIe StrlngFormat SQLStrlng, BufferL angth

) GetTRDHandIe(TabIeReferenceHandIe) and GetDescrlptor (TRD) routlnes

34 Management of External Data (SQL/MED)
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Step SQL -server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through

28 Creates a ReplyHan-
dle and associates
with-H-the-trforme
tion about the part of
query that could
actually be handled
by the foreign-data
wrapper.

29 < Creates an ExecutionHandleand assogiates
with it the information about the actual exe-
cution plan.

30 < Invokessthe Invokes the
AllocDescriptor () | AllocDescriptar ()
routine to create two | routine to creatg two
descriptors (SRD descriptors (WRD
and SPD) and asso- | and SRD) to
ciates both of them | describe the colimns
with the Execution- | of the result tabjle
Handle. Initializes | and associates fpoth
the descriptors with | of them with the
default values wher- | ExecutionHanflle.
ever applicable. Initializes both the

descriptors with
default values Wher-
ever applicable] Sets
the fields in the
WRD to correspond
to the result coliimns
associated with|the
ExecutionHanfle.
31 Executesgthe AllocDescriptor () routine as | =

requested by the foreign-data wrapper.
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Step SQL -server Flow Foreign-data wrapper

Decomposition Pass-through Decomposition Pass-through

32 = Invokes the
AllocDescriptor ()

rettine-to-ereate two
descriptors, WHD
and SPD, to,desgribe
<dynamic’parameter
specification>s
Associates both of

them with the Execu-
tionHandle. Injtial-
izes both the
descriptors wit
default values Wher-
ever applicable] Sets
the fields in the
WPD to correspond
to the dynamic
parameters assqci-

ated with the Execu-
tionHandle.

33 Executes the >
AllocDescriptor-()
routine as requested
by the foreign-data
wrappet.

34 Repeats steps Step
25 through Step 33
to create multiple
ReplyHandle/ Exe-
cutionHandle pairs
for the same foreign
server request.

NOTE 23 <=Step 34 is optional.

35 Invokes the >
Get...(ReplyHandle,
...) routines in the
foreign-data wrapper
to incorporate the
work that a wrapper
can do into the execu-
tion plan for the
SQL-server client's

query.
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Step SQL -server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
36 = Executes the
Get...(ReplyHandle,
) rottinesas
requested by the
SQL-server.
37 Invokes the GetNex- >
tReply() routine to
retrieve another
ReplyHandlefor the
same foreign server
request
38 < Executesthe GetNex-
tReply() routine and
returns a ReplyHan-
die’and Execution-
Handle.
39 Repeats Step 35
through Step 38.
NOTE 24 — Step 37 through Step 38 39 are optional.
40 Invokes the FreeRe- >
plyHandle (Reply-
Handle) routine in
the foreign-data
wrapper to indicate
that the ReplyHan-
dleis no longer
required.
41 Frees resources asso-
ciated with Reply-
Handle.
42 Répeats steps Step
20 through Step 41.

NOTE 25 — Step 42 is optional.
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Step SQL -server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
43 Invokes the GetSRD- | Invokes the >
Handle (Execution- | GetWRDHandle
Hanreterrottine-to—(Executiontandie)
get the SRD. and GetSRDHandle
(ExecutionHandle)
routines to get the
WRD and the SRD,
respectively.

44 < Executes the Get- Executes the
SRDHandle(Execu- | GetWRDHandle
tionHandle)yrgutine | (ExecutionHandle)
as requestedhby the | and GetSRDHandle
SQL-sefver. (ExecutionHandle)

routines as requpsted
by the SQL-seryer.

45 Invokes the GetDe-

scriptor (WRD)
routine multiple
times to get all the
information associ-
ated with WRD.

46 Invokes the SetDescriptor (SRD)-\foutine

multiple times to populate appropriate fields

in SRD.

N

NOTE 26 — In pass-through mode;"SetDescriptor (SRD) wi

Il only be invoked if results are returned by the foreign-data

erver.

Invokes the Get\W-

47 Invokes the Get- >
SPDHandle (Execu- | PDHandle (Execu-
tionHandle)¥routine | tionHandle) and
to get the.SPD. GetSPDHandle
(ExecutionHandle)
routines to get the
WPD and SPD,
respectively.
48 > EXecutes the Get- EXecutes the GetW-

SPDHandle (Execu-
tionHandle) routine
as requested by the
SQL-server.

PDHandle (Execu-
tionHandle) and
GetSPDHandle
(ExecutionHandle)
routines as requested
by the SQL-server.

38 Management of External Data (SQL/MED)
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Step SQL -server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
49 Invokes GetDescrip-
tor (WPD) multiple
information associ-
ated with WPD.
50 If there are any dynamic parameters present, | =
invokes SetDescriptor (SPD) multiple times
to populate appropriate fields in SPD.
51 Frees the
RequestHandle.
52 Frees each of the
TableReferenceHan-
dles.
53 Frees each of the
ValueExpression-
Handles.

54 Invokes the Open (ExecutionHandle) rou=+4=

tine in the foreign-data wrapper to initiaté
the execution of the foreign server request
in the foreign-data wrappetr.

55 = Executes the Open (ExecutionHandl§)
routine as requested by the SQL-servey.

56 Invokes the Iterate (ExecutionHandle) >

routine in the foreign-data wrapper to
retrieve a row,

57 = Performs the work needed to retrieve the
next row from the foreign server and agso-
ciates it with the ExecutionHandle.

58 Repeats Step 56 through Step 57 until all =N

data is retrieved.

NOTE 27 — In pass-through mode, Step 56 through Step 58 steps 56 through 58 are executed only if the foreign-data wrapper
returns a set of rows.
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Step SQL -server Flow Foreign-data wrapper

Decomposition Pass-through Decomposition Pass-through
59 Optional: If the work >

performed by the

Wapper Reedstobe

repeated, the SQL-

server may choose to

invoke ReOpen

(ExecutionHandle)

routine in the for-

eign-data wrapper to

allow the wrapper to

prepare to re-execute

the query.

60 Optional; Executes
the ReOpen (Execu-
tionHandle) routine
as requested by the
SQL-server to per-
forms the steps neces-
sary to reuse the
resources allocated
in the Open () call in
order to re-execute.
In the worst case, it
may need to redo
everything done in
the Open () call. In
the average case, it
may only need to
reset counters, cur-
Sors, etc.

61 Completes-the/work | Completes the work | =

necessary.to’answer | necessary to answer
the SQL=client's the SQL-client's
guety/As a result, statement in pass-
invokes Close (Exe- | through mode. Possi-
cutionHandle) rou- | bly invokes the
tine in the fnmign- Close (Fynm tion-
data wrapper. Handle) routine in
the foreign-data
wrapper.

62 Executes the Close (ExecutionHandle)

routine as requested by the SQL-server.
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Step SQL -server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
63 Invokes FreeExecutionHandle (Execution- | =
Handle) routine in the foreign-data wrapper.

64 Frees resources associated with Execulion-
Handle.

65 = Invokes the Invokes the
FreeDescriptor () FrieeDescriptof ()
routine with the routine four tirmes
SRDHandleas the- | |“with the SRDHfan-
input argument, dle, SPDHandle,

WRDHandle, §nd
WPDHandle,
respectively, as|the
input arguments.

66 Executes the FreeDescriptor () routine as
requested by the foreign-data wrapper.
67 Invokes the FreeFSConnection (FSConnec- | =
tionHandle) routine in the foreign-data
wrapper.
68 Frees resources associated with FSCorjnec-

tionHandle.

NOTE 28 — Step 67 and Step 68 are optional, 'if the SQL-server wants to reuse the FSConnectionHandle.

69 Invokes FreeWrapper Env:(WrapperEn- | >
vHandle) routine in the-foreign-data wrap-
per.
70 Frees resources associated with Wrapper En-

vHandle.

NOTE 29 —.-Step"69 and Step 70\ are optional, if the SQL-server wants to reuse the WrapperEnvHandle.

4.17.4 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.
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NOTE 30 — Foreign-data wrapper functions and foreign-data wrapper procedures are defined in Subclause 22.1, “<foreign-data
wrapper interface routine>".

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

— Avalue of 1 (one) indicates Successwith infor mation. The foreign-data wrapper interface routine executed
successfully but a completion condition was raised: warning.

— @value ot 100 Iindicates No datatound. I'ne Toreign-data wrapper Interrace routine executed SUCCes
u

If the
are i

Inad
tics
raise
being

t a completion condition was raised: no data.

A\n exception condition other than FDW-specific condition — invalid handle was raised:

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

hplementation-dependent unless explicitly defined by this part of ISO/IEC 9075.

lition to providing the return code, for all foreign-data wrapper interface routines other than GetDiag
Q, the implementation records information about completion conditions and about exception cond
I other than FDW-specific condition — invalid handle in the diagnostics area associated with the res
utilized.

The rlesource being utilized by a routine is the resource identified by its input handle. In case of routines

have
come
are re
fully

multiple input handles, the resource being utilized is,deéemed to be the one identified by the handle

turned on the output parameter, WrapperEnvHandle, provided an allocated FDW-environment is sug
created; otherwise, no diagnostics are returned:

5 Foreign-data wrapper diagnostics areas

diagnostics area consists of‘header fields that contain general information relating to the routine tha
ted and zero or more status records containing information about individual conditions that occurrg

\ value of —1 indicates Error. The foreign-data wrapper interface routine did not execute suceessful

fully

V.

bLIC-

foreign-data wrapper interface routine did not execute successfully, then the values of all output arguments

nos-
tions
hurce

that
that

s first in the parameter list, with one exception: in the'case of Al locWrapperEnv() routine, diagnostics

Cess-

t was
d
] to

sO,
result

— If the routine's return code indicates Success with information or Error, then one or more status records
are generated.

— If the routine's return code indicates No data found, then no status record is generated corresponding to
SQLSTATE value '02000' but there may be status records generated corresponding to SQLSTATE value
'02nnn’, where 'nnn’ is an implementation-defined subclass code.

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

42 Management of External Data (SQL/MED)
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— For the purpose of choosing the first status record, status records corresponding to transaction rollback
have precedence over status records corresponding to other exceptions, which in turn have precedence
over status records corresponding to the completion condition no data, which in turn have precedence over

status records corresponding to the completion condition warning.

— Apart from any status records corresponding to an implementation-specified no data, any status record
corresponding to an implementation-specified condition that duplicates, in whole or in part, a condition

dlefined in this part of ISO/TEC 9075 shall not be the Tirst status record.

The ¢etDiagnostics() routine retrieves information from a diagnostics area. The SQL-server.orforejgn-
data yrapper identifies which diagnostics area is to be accessed by providing the handle of the relevant respurce
as anlinput argument. The GetDiagnostics() routine returns a result code but does not modifythe idenified

diagrostics area.

A foreign-data wrapper diagnostics area consists of the fields specified in Table 3, “Fields’'used in foreignrdata

wrapper diagnostics areas”.

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

Figld Datatype
MPORE INTEGER
NUMBER INTEGER
RETURNCODE SMALLINT

Implementation-defined header
fidld

Implementation=defined

MES-
SAGE_OCTET_LENGTH

CELASS_ORIGIN CHARACTER VARYING (L1)
MESSAGE_LENGTH INTEGER
INTEGER

MESSAGE_TEXT

CHARACTER VARYING (L1)

NATIVE_CODE

INTEGER

SQLSTATE

CHARACTER (5)

SYBCLASS _ORIGIN

CHARACTER VARYING (l 1)T

Implementation-defined status
field

Implementation-defined

T WhereL1isan implementation-defined integer not less than 254.
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All diagnostics area fields in other parts of ISO/IEC 9075 that are not included in this table are not applicable

to foreign-data wrapper interface routines.

4.17.6 Null pointers

If thg programming language of the caller of a routine supports pointers, then the caller may provide a:z¢
valugd pointer, referred to as a null pointer, in the following circumstances:

ro-

— In lieu of an output argument that is to receive the length of a returned character string. This\ndicates that

he caller wishes to prohibit the return of this information.

— In lieu of other output arguments where specifically allowed by this part of ISO/IEC;9075. This indicates

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

— Inlieu of input arguments where specifically allowed by this part of ISO/IE€ 9075. The semantics of
specification depend on the context.

such

If thg caller provides a null pointer in any other circumstances, then an exception condition is raised: FDOW-

specific condition — invalid use of null pointer.

4.17(7 Foreign-data wrapper descriptor areas

A forpign-data wrapper descriptor area provides an interface for a description of values required for the exeqution
of a floreign server request in either decompositionniode or in pass-through mode by a foreign-data wrapper

and fpr a description of values resulting from such an execution.

Each|foreign-data wrapper descriptor area.comprises header fields and zero or more foreign-data wrappef
desciliptor areas. The header and item descriptor area fields are specified in Table 4, “Fields in foreign-dz
wrapper descriptor areas”. The header-fields include a COUNT field that indicates the number of item
desciliptor areas.

item
ta

Somé¢ host languages are able toaccess host variables whose addresses are stored in an item descriptor field
namdd DATA_POINTER in(a foreign-data wrapper descriptor area. Such languages are called pointer-suppgrting
languiages and include Ada; C, Pascal, and PL/I. Languages that cannot access variables whose addressep are

storefl in the DATA_POINTER field of a foreign-data wrapper descriptor are called non-pointer-support
languiages. Such languages include COBOL, Fortran, and M.

ng

The ¢etDesct iptor() routine enables information to be retrieved from any foreign-data wrapper descfiptor
area.|The SétDescriptor() routine enables information to be set in any foreign-data wrapper descriptor

area.

h L H £ : oot ol HY +lo H | Y | Lozl L 4ol al ol 1l
T el MOWITTY TUTTIyIT=Udta Wiappel UTSUTTPLUT dltds dit TIUTCT THTPIUILY UT'TAPTIVIUY dlfutdltU dariiua utdituu

— Table Reference Descriptor (TRD): This descriptor is allocated automatically by the SQL-server to des

ated:

cribe

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 a TRD by invoking the GetTRDHan-

dle() routine. It can then retrieve the information in the associated TRD descriptor by invoking the
GetDescriptor() routine.
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—  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 ExecutionHandle. The foreign-data
wrapper uses the SetDescriptor() routine to set information in the WRD. The SQL-server can obtain
the handle to a WRD by invoking the GetWRDHandle() routine. It can then retrieve the information in
that WRD by invoking the GetDescriptor () routine.

— $erver Row Descriptor (SRD): This descriptor is allocated by the SQL-server 1T a foreign-data wrapper
equests its allocation. It is used by the SQL-server to specify the type and location of data to bepreyided
y the foreign-data wrapper. SRD is also associated with an ExecutionHandle. The SQL-servercan gbtain
he handle to a SRD by invoking the GetSRDHandle () routine. It can then set the information in that
RD by invoking the SetDescriptor() routine.

— Wrapper Parameter Descriptor (WPD): This descriptor is allocated by the SQL-server if a foreign-data
rapper requests its allocation. It is used to describe the input values required forhe execution of a fgreign
erver request by that foreign-data wrapper, and is associated with an ExecutienHandle. The foreigr-data
rapper uses the SetDescriptor () routine to set information in the WRPD,»The SQL-server can optain

he handle to a WPD by invoking the GetwPDHandle () routine. It canthen retrieve the information in
hat WPD by invoking the GetDescriptor() routine.

— $erver Parameter Descriptor (SPD): This descriptor is allocated-hy. the SQL-server if a foreign-data
rapper requests its allocation. It is used by the SQL-server toSpecify the type and location of input vialues

be provided by the SQL-server. The SPD is also associated with an ExecutionHandle. The SQL-server
an obtain the handle to an SPD by invoking the GetSPDHand e () routine. It can then set the infornfation
in that SPD by invoking the SetDescriptor() routine.

— VYalue expression descriptor: This descriptor is implicitly allocated by the SQL-server for each value
gxpression contained in a foreign server request<t is used to describe the most specific type and vaolre of

gach value expression in the foreign server request. The foreign-data wrapper can obtain a handle tq this
(Iiescriptor by invoking the GetVvalueExpDesc() routine. It can retrieve information in that descriptor by
invoking the GetDescriptor () routine.

Table 4 — Rieldsin foreign-data wrapper descriptor areas

Figld Data Type

COUNT SMALLINT
DYNAMIC_FUNCTION CHARACTER VARYING(LY)
DYNAMIG_EUNCTION_CODE INTEGER

KEYATYPE SMALLINT
TOP_LEVEL_COUNT SMALLINT

Implementation-defined foreign-data | Implementation-defined
wrapper descriptor header field

CARDINALITY INTEGER

CHARACTER_SET_CATALOG CHARACTER VARYI NG(Ll)
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Field

Data Type

CHARACTER_SET_NAME

CHARACTER VARYING(LY)

CHARACTER_SET_SCHEMA

CHARACTER VARYING(LY)

C

DLLATION_CATALOG

CHARACTER VARYING(LY)

C(

DLLATION_NAME

CHARACTER VARYING(LY)

DLLATION_SCHEMA

CHARACTER VARYING(LY)

CURRENT_TRANSFORM_GROUP | cH{ARACTER VARYING(L1Y)
DATA ANY

DATA_POINTER host variable address
DATETIME_INTERVAL_CODE SMALLINT
DATETIME_INTERVAL_PRECI- | SMALLINT

SION

DEGREE INTEGER

INDICATOR INTEGER

KEY_MEMBER SMALLINT

LENGTH INTEGER

LEVEL INTEGER

NAME CHARACTER VARYING(LY)
NULLABLE SMALLINT
OCTET_LENGTH INTEGER
PARAMETER_MODE SMALLINT
PARAMETER_ORDINAL POSITION [ SMALLINT

PARAMETER_SPECIFIC_CATALOG

CHARACTER VARYING(LY)

PARAMETER_SPECIFIC_NAME

CHARACTER VARYING(LY)

PARAMETER_SPECIFIC_SCHEMA

CHARACTER VARYING(LY)
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Field Data Type
PRECISION SMALLINT
RETURNED_CARDINALITY INTEGER
REFURNEBD—OCTFEFLENGTH INFEGER
SCALE SMALLINT

SCOPE_CATALOG

CHARACTER VARYING(LY)

SCOPE_NAME

CHARACTER VARYING(LY)

SCOPE_SCHEMA

CHARACTER VARYING(LY)

SRECIFIC_TYPE_CATALOG

CHARACTER VARYING(LY

SRECIFIC_TYPE_NAME

CHARACTER VARYING(LY)

SRECIFIC_TYPE_SCHEMA

CHARACTER VARYING(LY)

TYPE

SMALLINT

UNNAMED

SMALLINT

U$SER_DEFINED_TYPE_CATALOG

CHARACTER VARYING(LY)

USER_DEFINED_TYPE_NAME

CHARACTER VARYING(LY)

USER_DEFINED_TYPE_SCHEMA

CHARACTER VARYING(LY)

Implementation-defined foreign-data
wiapper descriptor itern-field

Implementation-defined

YWhereLisan implementation-defined integer not less than 128, and L1 is the implementation-defined maximum length f

thg <general value_ specification> CURRENT_TRANSFORM_GROUP_FOR_TYPE.

=

4.16—nt

-

This Subclause modifies Subclause 4.1, “Introduction to SQL/CLI™, in ISO/IEC 9075-3.

|Insert this paragraph\ The Bui ldDataL ink() routine can be used to build a datalink value. The Get-
DataLinkAttr() routine can be used to extract the attributes of a datalink value.
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5.1 <token> and <separator>

This Clause modifies Clause b, - Lexical elements , in 190/TEC 9075-2.

5.1

This Bubclause modifies Subclause 5.2, “<token> and <separator>"’, in |SO/IEC 9075-2.

Fun

Spec

<token> and <separator >

ction

fy lexical units (tokens and separators) that participate in SQL language.

Format

<nonfreserved word> ::=

I All alternatives from|SQO |EC 9075-2

| BLOCKED

| FONTROL

| pB

| FILE | FS

INTEGRITY

L IBRARY | LIMIT | LINK

MAPP ING

DFF

PASSTHROUGH.] PERMISSION
RECOVERY.Y] REQUIRING | RESTORE

SELECTIVE | SERVER

TOKEN

| UNLINK

| VERSION

| WRAPPER

| YES
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<reserved word> ::=
Il Al alternatives from|SQ|EC 9075-2
| DATALINK | DLNEWCOPY | DLPREVIOUSCOPY | DLURLCOMPLETE | DLURLCOMPLETEWRITE
| DLURLCOMPLETEONLY | DLURLPATH | DLURLPATHWRITE | DLURLPATHONLY
| DLURLSCHEME | DLURLSERVER | DLVALUE

| IMPORT

%/nltax Rules

INo additional Syntax Rules.

Acaess Rules

[No additional Access Rules.

Gernjeral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance Rules.
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5.2 Namesand identifiers

This Subclause modifies Subclause 5.4, “Names and identifiers”, in 1SO/IEC 9075-2.

Function

Spec|fy names.

Format

<forgign server name> ::=
[ gcatalog name> <period> ] <unqualified foreign server name>

<forgign-data wrapper name> ::=
[ gcatalog name> <period> ] <unqualified foreign-data wrapper (hame>

<unqgpalified foreign server name> ::=
<gpalified identifier>

<ungpalified foreign-data wrapper name> ::=
<qpalified identifier>

<optfon name> ::=
<iflentifier body>

<roufgine mapping name> ::=
<iflentifier>

Syntax Rules

1) [ nsert this SR | If a <foreign server name> does not contain a <catalog name>, then
Case:

q) If the <foreign servername> is contained in a <preparable statement> that is prepared in the cufrent
SQL-session by an-<execute immediate statement> or a <prepare statement> or in a <direct SQL
statement> that'is“invoked directly, then the default catalog name for the SQL-session is implicit.

—

) Otherwise)the <catalog name> that is specified or implicit for the SQL-client module is implic
2) [ nsert this SR | If a <foreign-data wrapper name> does not contain a <catalog name>, then

Case’

;) If the <fnrpign-dam wrapper name> is contained in a <prppamhlp statement> that is prpparpd in the
current SQL-session by an <execute immediate statement> or a <prepare statement> or in a <direct
SQL statement> that is invoked directly, then the default catalog name for the SQL-session is implicit.

b) Otherwise, the <catalog name> that is specified or implicit for the SQL-client module is implicit.
3) |Insert this SR|In an <option name>, the number of <identifier part>s shall be less than 128.
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4) |Insert this SR| The case-normal form of the <identifier body> of an <option name> is used for purposes
such as and including determination of option name equivalence, representation in the Definition and
Information Schemas, and representation in the diagnostics areas.

5) 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

flules in Subclause 8.2, "<comparison predicate>", in [TISO9075-2].

Acoess Rules

INo additional Access Rules.

Gernleral Rules

1) [ nsert this GR|A <foreign server name> identifies a foreign server.
2) [ nsert this GR| A <foreign-data wrapper name> identifies a foreign-data wrapper.
3) [ nsert this GR| A <routine mapping name> identifies a routine<mapping.

Conformance Rules

INo additional Conformance Rules.
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6 Scalar expressions

This [Clause modifieS Clause b, <calar expressions , In TSO/MTEC 9075-2.

6.1| <datatype>

This Bubclause modifies Subclause 6.1, “<data type>’, in 1SO/IEC 9075-2.

Function

Spec|fy a data type.

Format

<preflefined type> ::=
I Al alternatives fromI|SQ |EC 9075-2
| rdatalink type>

<datplink type> ::=
DAJTALINK [ <datalink control definition> ]

<datplink control definition> ::=
NO LINK CONTROL
| FILE LINK CONTROL <datalink file control option>

<datplink Ffile control optioh>"::=
<iptegrity control option>/<read permission option> <write permission option>
<recovery option>_[“<unlink option> ]

<intggrity control option>
INTEGRITY ALL
| INTEGRITY SELECTIVE

<reafl permission option> ::
READ PERMISSION FS
| READ SBERMISSION DB

<wrige’permission option> ::=
WRITE PERMISSION FS
| WRITE PERMISSION ADMIN <access token indication>
| WRITE PERMISSION BLOCKED

<access token indication> ::=
REQUIRING TOKEN FOR UPDATE
| NOT REQUIRING TOKEN FOR UPDATE

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

<unlink option> ::=

Q/n ax Rules

1)
2)

3)

4)

Acaess Rules

Gereral Rules

1)

54 Management of External Data (SQL/MED)

ON UNLINK RESTORE

| ON UNLINK DELETE

[ nsert this SR| DATALINK specifies the datalink type.

[ nsert this SR | If <data type> specifies DATALINK and <datalink control definition> is not\specifie)
then NO LINK CONTROL is implicit.

[ nsert this SR| If FILE LINK CONTROL is specified, then:

3) IfINTEGRITY SELECTIVE is specified, then READ PERMISSION FS,WWRITE PERMISSIO
and RECOVERY NO shall be specified.

) If READ PERMISSION DB is specified, then either WRITE PERMISSION BLOCKED or Wi
PERMISSION ADMIN shall be specified.

) If either WRITE PERMISSION BLOCKED or WRITE PERMISSION ADMIN is specified, th
INTEGRITY ALL and <unlink option> shall be specified;

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

¢) IfRECOVERY YES is specified, then either WRITE PERMISSION BLOCKED or WRITE PER
SION ADMIN shall be specified.

1) [If UNLINK DELETE is specified, then-READ PERMISSION DB shall be specified.

NOTE 31 — Valid combinations of <datalinK file control option> resulting from this Syntax Rule are shown in Tableg
“Valid datalink file control options”.

[ nsert this SR | If <datalink control definition> is specified, then <data type> shall not be contained
£SQL variable declaration>(

INo additional Access Rules.

[N

N FS,

RITE

shall

MIS-

nan

'he

nsert this GR| If <data type> is a <datalink type>, then a datalink type descriptor DTD is created. 1
inmkcomtrot options of DTDare:

a) The link control, according to whether NO LINK CONTROL or FILE LINK CONTROL is spec
b) If FILE LINK CONTROL is specified, then:

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

ified.

©ISO/IEC 2016 — All rights reserved


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
6.1 <datatype>

i) The read permission option, according to whether READ PERMISSION FS or READ PER-
MISSION DB is specified.

iii)  The write permission option, according to whether WRITE PERMISSION FS, WRITE PER-
MISSION ADMIN, or WRITE PERMISSION BLOCKED is specified. If WRITE PERMISSION
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.js spedified.

V) The unlink option, according to whether ON UNLINK RESTORE or ON UNLINK DEWLETE
is specified.

) 1f NO LINK CONTROL is specified, then:
i) The integrity control option is NONE.
i) 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) Without Feature M0O01, “Datalinks”, conforming-SQL language shall not contain a <datalink type>.
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6.2 <cast specification>

This Subclause maodifies Subclause 6.13, “<cast specification>, in 1SO/IEC 9075-2.

Function

Spec|fy a data conversion.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Insert before SR 2)| TD shall not contain a <datalink control definitions:

2) |Insert after SR 7)| Add a new rightmost column to the table in the 7th’paragraph:

SD D
DL
EN
AN
C
D
T
TS
YM
DT
BO
ubT
B
RT
CT
RW

=2

2222222222222

3) [Insert after SR 7)}Add new rows at the end of the table in the 7th paragraph:

DL N N N N N N N N N N N N N N Y
here:
DkN/= Datalink

AcCa Rules

No additional Access Rules.

General Rules

1) [Insert after GR 21)|If TD and SD are datalink types, then TV is SV.
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Confor mance Rules

No additional Conformance Rules.
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6.3 <valueexpression>

This Subclause modifies Subclause 6.28, “<value expression>"", in |SO/IEC 9075-2.

Function

Spec|fy a value.

Format

<common value expression> ::=
I All alternatives froml|SQO |EC 9075-2
| gdatalink value expression>

Syntax Rules

1) [Replace SR 2)| The declared type of a <common value expression> is the declared type of the <numeric
alue expression>, <string value expression>, <datetime value €xpression>, <interval value expression>,
fuser-defined type value expression>, <collection value expression>, <reference value expression>or

fdatalink value expression>, respectively.

Acaoess Rules

[No additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance Rules.
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6.4 <string valuefunction>

This Subclause modifies Subclause 6.32, “<string value function>", in 1SO/IEC 9075-2.

Function

Spec|fy a function yielding a value of type character string or binary string.

Format

<strjng value function> ::=

I Al alternatives fromI|SQ |EC 9075-2
<url complete expression>

<url complete for write expression>
<url complete only expression>

<url path expression>

<url path for write expression>

<url path only expression>

<url scheme expression>

<url server expression>

<url| complete expression> ::=
DLURLCOMPLETE <left paren> <datalink value expression> <right paren>

<url| complete for write expression> ::=
DLURLCOMPLETEWRITE <left paren> <datalinksvalue expression> <right paren>

<url| complete only expression> ::=
DLURLCOMPLETEONLY <left paren> <datalMnk value expression> <right paren>

<url| path expression> ::=
DLURLPATH <left paren> <datalink value expression> <right paren>

<url| path for write expression> :I:=
DLURLPATHWRITE <left paren> <datalink value expression> <right paren>

<url| path only expression> ::=
DLURLPATHONLY <left-paren> <datalink value expression> <right paren>

<url| scheme expression> :I:=
DLPRLSCHEME (<keft paren> <datalink value expression> <right paren>

<url| server expression> :I:=
DLURLSERVER <left paren> <datalink value expression> <right paren>

Syntax Rules

1) |Replace SR 1)| The declared type of <string value function> is the declared type of the immediately con-
tained <character value function>, <binary value function>, <JSON value constructor>, <JSON query>,

<url complete expression>, <url complete for write expression>, <url complete only expression>, <url
path expression>, <url path for write expression>, <url path only expression>, <url scheme expression>,
or <url server expression>.

2) |Insert this SR|Let DLCSbe the <character set name> of the datalink character set.
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3)
4)

5)

6)

7)

8)

9)

10) [ nsert this SR| The declared type of <url scheme expression> is-variable-length character string wit

Acaoess Rules

General Rules

1)

2)

3)

4)

60

NOTE 32 — “datalink character set” is defined in Subclause 4.8, “Datalinks”.

Insert this SR | Let DVE be the <datalink value expression>.

Insert this SR| The declared type of <url complete expression> is variable-length character string with

character set DLCSand an implementation-defined maximum length.

Insert this SR| The declared type of <url complete for write expression> is variable-length character string

vith character set DLCSand an implementation-defined maximum length.

[ nsert this SR| The declared type of <url complete only expression> is variable-length charaeteb stri
vith character set DLCSand an implementation-defined maximum length.

[ nsert this SR | The declared type of <url path expression> is variable-length character string with cha
get DLCSand an implementation-defined maximum length.
haracter set DLCSand an implementation-defined maximum length.

haracter set DLCSand an implementation-defined maximum length.

¢haracter set DLCSand an implementation-defined maximunlength.

oy ——1

nsert this SR| The declared type of <url server expression>'is variable-length character string with
icter set DLCSand an implementation-defined maximum length.

[No additional Access Rules.

[Replace GR 1)| The result of <string value function> is the result of the immediately contained <cha
alue function>, <binary value function>, <JSON value constructor>, <JSON query>, <url complet
gxpression>, <url completé for write expression>, <url complete only expression>, <url path express

gxpression>.

[ nsert this GR}Let DVE be the <datalink value expression> simply contained in <string value funct
et DV bg.the result of DVE. If DV is the null value, then the result of the <string value function> is
mull value.

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

[ nsert this SR| The declared type of <url path only expression> is variabte-length character string wjith

furl path for write expression>, <url path only expression>, <url scheme expression>, or <url servef

ng

acter

[ nsert this SR| The declared type of <url path for write expression> is variable-length character string with

=

char-

acter

al

v

jon>,

on>.
the

Case:

a) If DVis SQL-mediated, then the result is the File Reference of DV combined with a read token
implementation-dependent manner.

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

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

in an
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Case:

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

b) Otherwise, the result is the File Reference of DV.
5) |Insert this GR|If <url complete only expression> is specified, then the result is the File Reference of DV.
6) [ nsert this GR| If <url path expression> is specified, then the result is

Case:

q) 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 athitaplementation-dependent
manner.

i) Otherwise, HP.
) 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
manner.

i) Otherwise, FP.

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

¢) Otherwise, a zero-length charactéer:string.

7) [ nsert this GR| If <url path for write expression> is specified, then the result is

Case:

3) If the File Reference of DV contains an <http url> that contains an <hpath> HP, then
Case:

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

i) Otherwise, HP.

lP) It the File Reference of DV contains a <file url> that contains an <fpath> FP, then

Case:

)] 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 manner.

i) Otherwise, FP.

¢) If the File Reference of DV conforms to an implementation-defined format, then an implementation-
defined value.
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ding

d) Otherwise, a zero-length character string.
8) If <url path only expression> is specified, then the result is
Case:
a) If the File Reference of DV contains an <http url> that contains an <hpath> HP, then HP, exclu
any access token
ll)) If the File Reference of DV contains a <file url>, then the <fpath> contained in that <file urk>:
) If the File Reference of DV conforms to an implementation-defined format, then an implementa
defined value.
¢) Otherwise, a zero-length character string.
9) [Insert this GR] If <url scheme expression> is specified, then the result is
Case:
3) If the File Reference of DV contains an <http url>, then the <http>‘eontained in that <http url>.
) If the File Reference of DV contains a <file url>, then the <file> contained in that <file url>.
) If the File Reference of DV conforms to an implementation-defined format, then an implementd
defined value.
¢) Otherwise, a zero-length character string.
10) [Insert this GR] If <url server expression> is specified, then the result is
Case:
3) If the File Reference of DV contains.an <http url>, then the <host> contained in that <http url>
) If the File Reference of DV contains a <file url>, then the <host> contained in that <file url>.
) If the File Reference of DV\conforms to an implementation-defined format, then an implementd
defined value.
¢) Otherwise, a zero-length character string.

Conformance Rules

INo additional Conformance Rules.

tion-

tion-

tion-
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6.5 <datalink value expression>

Function

Specify a datalink value.

Format

<datplink value expression> ::=
cKdatalink value function>
| gvalue expression primary>

Syntax Rules

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

Acoess Rules

[None.

Gernleral Rules

1) Case:

q) If <datalink value function> DVF is specified, then the result of the <datalink value expression¥ is
the result of DVF.

b) If <value expression primary>\VEP is specified, then the result of the <datalink value expression> is
the result of VEP.

Conformance Rules

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

Function

Specify a function yielding a datalink value.

For

mat

<datplink value function> ::=
<dptalink value constructor>

<datplink value constructor> ::=

DLVALUE <left paren> <data location> <right paren>
DLNEWCOPY <left paren> <data location> <comma> <token indication>-<right paren>
DLPREVIOUSCOPY <left paren> <data location> <comma> <token indication> <right par]

<dath location> ::=
<character value expression>

<token indication> ::=
<uphsigned integer>

Syntax Rules
1) The declared type of a <datalink value constructor= DVC is DATALINK.
2) The declared type of a <datalink value function> is the declared type of its <datalink value construc
3) The character set name of the declared type 0f <data location> shall be equivalent to the character set
of the datalink character set.
NOTE 33 — “datalink character set” iSdefined in Subclause 4.8, “Datalinks”.
Accgess Rules

[None.

Gerneral Rules

1)
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et DLOE be the result of evaluating <data location>.
3).If DLVALUE is specified and DLOC is the null value, then the result of DVC is the null value.

en>

for>.

name

b) If either DLNEWCOPY or DLPREVIOUSCOPY is specified, then:

i) Let TIV the result of evaluating <token indication>.

i) If TIV is neither equal to 0 (zero) nor 1 (one), then an exception condition is raised: data

exception — invalid parameter value.

iii)  IfDLOC is the null value, then an exception condition is raised: data exception — null argument

passed to datalink constructor.
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iv)  If TIVisequal to 1 (one) and if the write token included in DLOC does not conform to imple-
mentation-defined requirements, then an exception condition is raised: datalink exception —
invalid write token.

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

i) Otherwise:
1) If TIVis equal to O (zero), then let DLOCWOT be DLOC.

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

¢) If DLOCWOT conforms neither to the Format of Subclause 8.1, “URL format™;’nor to an implemen-
tation-defined format, then an exception condition is raised: data exception = invalid data spedgified
for datalink.

@) If the number of octets occupied by the implementation-defined representation of the results of[DVC
exceeds the maximum datalink length, then an exception conditioniis raised: data exception — datalink
val ue exceeds maximum length.

NOTE 34 — The term “maximum datalink length” is defined incSubclause 4.8, “Datalinks”.
1) Otherwise, the result of DVC is the datalink value DL.5uch that:
i) The File Reference of DL is DLOCWOT.
Case:
1) If DLOCWQOT conforms to the Format of Subclause 8.1, “URL format™, then
Case:

A) If DLOCWOT eohtains an <http url>, then the <http>, <host>, and <hpath> contpined
in the <httpwurl> are the scheme of DL, the host of DL, and the path of DL, respectively.

B) If DLOEWOT contains a <file url>, then the <file>, <host>, and <fpath> contaiped
in the <file url> are the scheme of DL, the host of DL, and the path of DL, respectjvely.

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

i)  The SQL-Mediated Read Access Indication of DL is False.
iii)<="The SQL-Mediated Write Access Indication of DL is False.
iv)  Case:

1) If either 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 DLNEWCORPY is specified, then the Construction Indication of DL is NEWCOPY.
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2) If DLPREVIOUSCOPY is specified, then the Construction Indication of DL is PREVI-
OUSCOPY.

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

2) The result of a <datalink value function> DVF is the result of the <datalink value constructor> contained
in DVF.

Conformance Rules

1) ithout Feature M0O1, “Datalinks”, conforming SQL language shall not contain a <datalink value function>.
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7 Query expressions

This [Clrause modifieS Clause 7, - QUeTy eXxpressions -, InTSOMTEC 9075-2

71| <tablereference>

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

Function

Reference a table.

Format

No aflditional Format itens.

Syntax Rules

INo additional Syntax Rules.

Acaess Rules

[No additional Access Rules.

Gerneral Rules

1) [Replace GR 2)c){Otherwise, let T be the table specified by the <table name> simply contained in TP.

Case:
q) If Risdforeign table with <table name> FTN, then the result of TP is effectively determined as follows:

i) Let FSN be the name of the forelgn server |ncluded in the table descrlptor of the forelgn table

server descrlptor of the forelgn server |dent|f|edby 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.

i) Case:

1) If the current SQL-session context includes a {foreign-data wrapper name : WrapperEn-
vHandle} pair whose foreign-data wrapper name is equivalent to WN, then let WEH be the
WrapperEnvHandle associated with WN.
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2)

Otherwise:

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

B) Let WEH be the WrapperEnvHandle returned by invocation of Al locWrapperEnv()

(WAY.Y =]

i)

Case:

1)

2)

-tk [HENP WP PACC L 19~ =X MNoantlk \AALL +ha reu-Haa-anah)
mruic IIIJIGI_y TUTTIUNTIcyu Uy VVINLTN, VVILIT VVIT do UIC GIUUIIICIIL).
C) The {WN: WEH} pair is included in the current SQL-session context.

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

If the current SQL-session context includes a {foreign server name-; FSConnectionHapdle}
pair whose foreign server name is equivalent to FS\, then let FSCH be the FSConnegtion-
Handle associated with FSN.

Otherwise:

A) Let SH be the ServerHandle allocated for theforeign server identified by FSN. [The
resource identified by SH is referred to as amallocated foreign server descriptign.

B) If there is a user mapping identified by-the current authorization identifier, then|let
UH be the UserHandle allocated forthat user mapping; otherwise, let UH be th
UserHandle allocated for the user.imapping identified by PUBLIC. The resourcs
identified by UH is referred to,as'an allocated user mapping description.

D

C) Let FSCH be the FSConnectionHandle returned by invocation of the Connectt
Server() in the library-identified by WRLN with WEH, SH, and UH as the argunpents.

D) The {FSN: FSCH}pair is included in the current SQL-session context.
E) SH is deallocated and all its resources are freed.

F) UH is dealfocated and all its resources are freed.

Let QCH be the.QueryContextHandle returned by invocation of the Al locQueryContekt()

in the library identified by WRLN with FSCH as input argument.

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

FFNy, ..., FTNy WHERE BVE; AND BVE, AND ... AND BVE,”, where all of the folloving

are true:

1)

DistinctOrAll is either “DISTINCT” or “ALL”.

2)
3)

4)

n, m, and p are implementation-dependent numeric values.

Forall i, 1 (one) <i < n, exp; is an implementation-dependent <value expression> that

does not generally contain a <query expression> or a <routine invocation> one of whose
subject routines possibly reads SQL-data.

Foralli, 1 (one) <i<m, FTN,; is a foreign table, and at least one of FTN;shall be equivalent
to FTN.
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5) Foralli, 1 (one) <i < m, the table descriptor of FTN; shall include a foreign server
descriptor that is equal to FSN.

6) 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.

vi)  Let RQH be the RequestHandle allocated for TEMP.

vii)  Let NTR be the number of <table reference>s in TEMP. Let TRH;, 1 (one) <i < NTR, be|the
TableReferenceHandle allocated for each <table reference> simply contained in\FEMP.

viii) Let N be the number of <value expression>s contained in the <select list>$imply contained in
TEMP. Let CN;, 1 (one) < i < N, be the i-th such <value expression>. LetVEH;, 1 (one) i <

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

iX)  Let M be the number of <value expression>s contained in the <where clause> simply conthined
in TEMP. Let CNj, N+1 <i < N+M, be the i-th such <value.gxpression>. Let VEH;, N+1[<i <
N+M, be the i-th ValueExpressionHandle allocated for CN;:

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

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

xii)  For each CN;, 1 (one) < i-€IN+M, a value expression descriptor is allocated that describef the
most specific type and value of CN;. The value of the TOP_LEVEL_COUNT header field is
setto 1 (one). Theaalue of each remaining header field and the value of each field in the|con-

tained item descriptor area and subordinate item descriptor field, if any, are implementatjon-
dependent. Let.VEDH; be the ValueExpressionDescriptorHandle associated with the valye

expression descriptor allocated for CN;. VEDH,; is associated with VEH,;.

xiii) A tablereference descriptor TRD is automatically allocated. Each of the fields in TRD thafhave
nontblank entries in Table 34, “Foreign-data wrapper descriptor field default values”, is $et to
the-specified default value. All other fields in TRD are initially undefined.

X))\ The General Rules of Subclause 21.4, “Implicit DESCRIBE OUTPUT USING clause”, pre
applied with TEMP and TRD as SOURCE and DESCRIPTOR, respectively.

; PD
that have non-blank entries in Table 34, “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.

xvi)  The General Rules of Subclause 21.3, “Implicit DESCRIBE INPUT USING clause”, are applied
with TEMP and WPD as SOURCE and DESCRIPTOR, respectively.

xvii) Let TRDH be the TableReferenceDescriptorHandle allocated for TRD.
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xviii) Let RPH and EXH be the ReplyHandle and ExecutionHandle, respectively, returned by the
invocation of AdvancelnitRequest() in the library identified by WRLN with FSCH and

RQH, QCH as input arguments.

s the

nRe-

htion

xix) TRD and WPD are associated with EXH.

xx)  Let NRTRbe the NumberOfTableReferences that would be returned by an invocation of Get-
NumReptyTableRefs©O with-RPH-asthe P\Cp:y: tancte parameter:

xxi) Let TRN;, 1 (one) <i < NRTR, be the TableReferenceNumber that would be returned by
invocation of GetReplyTableRef() with RPH as the ReplyHandle parameter.and i as
Index parameter.

xxii) Let NSLE be the NumberOfSelectListElements that would be returned by an invocation
GetNumReplySelectElems() with RPH as the ReplyHandle parameter.

xxiii) Let SELN;, 1 (one) <i < NSLE, be the SelectListElementNumberthat would returned by| an
invocation of GetReplySelectElem() with RPH as the ReplyHandle parameter and i
Index parameter.

xxiv) Let NBVE be the NumberOfBoolVEs that would be returned by an invocation of GetNu
plyBoolVEQ) with RPH as the ReplyHandle parameter.

xxv) Let BVEN;, 1 (one) <i < NBVE, be the BoolVENumber that would returned by an invoc
of GetReplyBoolVE() with RPH as the ReplyHandle parameter and i as the Index parameter.

xxvi) Let RCA be the ReplyCardinality that wotld be returned by an invocation of GetReplyCafdi -

XXX)

XXXH)

nal ity () with RPH as the ReplyHandle parameter.

xxvii) Let REFC be the ReplyExecFirstCost that would be returned by an invocation of GetRe

FirstCost() with RPH as the-ReplyHandle parameter.

xxviii) Let RTEC be the ReplyTotalExecCost that would be returned by an invocation of GetRepll

ecCost() with RPH as'the ReplyHandle parameter.

plyReExecCdst() with RPH as the ReplyHandle parameter.
It is implementation-dependent whether the NextReply ) routine with RPH as the ReplyH

Dly-

VEX-

xxix) Let RREC be the'ReplyReExecutionCost that would be returned by an invocation of GetjRe-

andle

parameteris invoked. If the NextReply () routine is invoked, then let RPHN and EXHN be
the ReplyHandle and ExecutionHandle, respectively, returned by that invocation; GR 1)a)xx)
thraugh GR 1)a)xxx) of this Subclause are applied with RPHN and EXHN as RPH and BXH,

réspectively.

The FreeReplyHandle() routine in the library identified by WRLN is invoked with RFPH as

the argument.

xxxii) It is implementation-dependent whether GR 1)a)iv) through GR 1)a)xxxii) of this Subclause

are applied once again.

xxxiii) Let NC be the value of the COUNT descriptor field that would be returned by invocation of
GetDescriptor() with TRDH as the DescriptorHandle parameter, 0 (zero) as the Record-
Number parameter, and the code for COUNT from Table 30, “Codes used for foreign-data
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xxxiv) Let DTj be the effective data type of the j-th column, for 1 (one) < j < NC, as represented by
the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATE-
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET_CAT-
ALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and

for the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME, IN[TER-
VAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET_CATALOG,
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA;
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME from Table 30, “Codes used for foreign-data wrapper déscriptor fields”)as
the Fieldldentifier parameter.

xxxv) Let SRD be the SRDHandle that would be returned by an invegcation of GetSRDHandle{)
with EXH as the ExecutionHandle parameter.

xxxvi) Let TDTj be the effective data type of the j-th <target specification>, for 1 (one) <j = NG, as
represented 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, SCORPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME fields that would be s&t-by separate invocations of SetDescriptor() with
SRD as the DescriptorHandle parameéter, j as the RecordNumber parameter, and the codg for
the fields TYPE, LENGTH, OCFET _LENGTH, PRECISION, SCALE, DATETIME_INTER-
VAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG,
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYRE) CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME from Table 30, “Codes used for foreign-data wrapper descriptor fields” ) as
the Fieldldentifier-parameter. TYPE either indicates ROW or is one of the code values in
Table 15, “Codes used for application data types in SQL/CLI".

xxxvii) For every\DTj and TDTj, 1 (one) <j < NC:

1)<A¥DTj 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.

2) If DTjis amultiset data type and TDT; is not a multiset locator data type, then an exception
condition is raised: FDW-specific condition — invalid data type descriptors.

3) If DTjis arow data type, then

Case:

A) If TDT; is not a row data type, then an exception condition is raised: FDW-specific
condition — invalid data type descriptors.
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B) If TDT; is a row data type and DTj and TDT; do not conform to the Syntax Rules of

Subclause 9.24, “Data type identity”, in [ISO9075-2], then an exception condition is
raised: FDW-specific condition — invalid data type descriptors.

4) 1f DTjand TDT; 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 HI as specified in Subclause 19.5, “SQIL/CL |
data type correspondences”. Refer to the two columns of the operative data type corregpon-
dence table as the “SQL data type column” and the “host data type column”.

Case:

A) If the row that contains the SQL data type corresponding to DT; ifi\the SQL datq type

column of the operative data type correspondence table contains“None” in the |host
data type column, and TDT; is not a character string type, thervan exception condlition

is raised: FDW-specific condition — invalid data type descriptors.

B) Otherwise, if DTj and TDT; do not conform to the Syntax Rules of Subclause 9|24,

“Data type identity”, in [ISO9075-2], then an exception condition is raised: FDW-
specific condition — invalid data type descriptors.

5) If DTjisauser-defined type, then an exception.gondition is raised: FDW-specific condition
— invalid data type descriptors.

xowii) Let NP be the value of the COUNT descriptor field that would be returned by invocation of
GetDescriptor () with WPDH as the DescriptorHandle parameter, 0 (zero) as the Regord-
Number parameter, and the code for COUNT from Table 30, “Codes used for foreign-data
wrapper descriptor fields”, as the Fieldldentifier parameter.

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

the values of the TYPE, KENGTH, OCTET _LENGTH, PRECISION, SCALE, DATE-
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET [CAT-
ALOG, CHARACTER: SET_SCHEMA, CHARACTER_SET_NAME,
USER_DEFINEBD\TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED”_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAMIE fields that would be returned by separate invocations of GetDescriptor()
with WRDH as the DescriptorHandle parameter, j as the RecordNumber parameter, and the
code forthe fields TYPE, LENGTH, OCTET _LENGTH, PRECISION, SCALE, DATE-
TIME/INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET [CAT-
ALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
WSER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME from Table 30, “Codes used for foreign-data wrapper descriptor fields” ) as
the Fieldldentifier parameter.

xl)  Let SPD be the SPDHandle that would be returned by an invocation of GetSPDHand e () with
EXH as the ExecutionHandle parameter.

xIi)  Let SDT; be the effective data type of the j-th <target specification>, for 1 (one) <j < NP, as
represented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
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USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME fields that would be set by separate invocations of SetDescriptor() with
SPD as the DescriptorHandle parameter, j as the RecordNumber parameter, and the code for

the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTER-
VAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG,
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,

USFR_DEFEINED _TYPE_CATALQG, USER_DEFINED TYPE_SCHEMA

xlii)

USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and

SCOPE_NAME from Table 30, “Codes used for foreign-data wrapper descriptor fields”
the Fieldldentifier parameter. TYPE either indicates ROW or is one of the code values in
Table 15, “Codes used for application data types in SQL/CLI".

For every PDTj and SDTj, 1 (one) < j < NP:

1)

2)

3)

4)

If PDTj is an array data type and SDTj is not an array locator data type, then an exce
condition is raised: FDW-specific condition — invalid data type’descriptors.

If PDT; is a multiset data type and SDTj is not a multiset locator data type, then an exce
condition is raised: FDW-specific condition — invalid data type descriptors.

If PDTj is a row data type, then

Case:

A) If SDTj is not a row data type, thenvan exception condition is raised: FDW-spec
condition — invalid data type descriptors.

B) If SDT; is a row data type:and PDT; and SDT; do not conform to the Syntax Ru

Subclause 9.24, “Data type identity”, in [ISO9075-2], then an exception condit
raised: FDW-specific condition — invalid data type descriptors.

If PDT;j and SDT; are predefined data types, then let HL be the programming langua

which the invoking SQL-server is written. Let operative data type correspondence ta
be the data type‘Correspondence table for HL as specified in Subclause 19.5, “SQL/
data type correspondences”. Refer to the two columns of the operative data type corre
dence table-as the “SQL data type column” and the “host data type column”.

Case.
A) If the row that contains the SQL data type corresponding to PDTj in the SQL d

as

ption

ption

fic

es of
on is

De in
ble
CLI
5pon-

\ta

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

host data type column, and SDT; is not a character string type, then an exceptior|
dition is raised: FDW-specific condition — invalid data type descriptors.

con-

B) Otherwise, if PDT; and SDTj do not conform to the Syntax Rules of Subclause

P.24,

5)

“Data type identity”, in [ISO9075-2], then an exception condition is raised: FDW-

specific condition — invalid data type descriptors.

If DT; is a user-defined type, then an exception condition is raised: FDW-specific condition

— invalid data type descriptors.

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

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

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

xlix) The Close() routine in the library identified by WRLN is invoked with EXH.-as the arguinent.

1) The FreeExecutionHandle() routine in the library identified by WREN is invoked wjth
EXH as the argument.

) Otherwise,
Case:
i) If ONLY is specified, then the result of TP is a table that‘consists of every row in T, except

those rows that have a subrow in a proper subtable of\~
i) Otherwise,

Case:

1) If Tis a system-versioned table, then

A) Let SYShe the implicit orexplicit <query system time period specification>, le
SSTARTCOL be the system-time period start column of T and let SENDCOL bq the
system-time period.end column of T. Let DT be the declared type of SSTARTCOL.

B) If SVSspecifiessFOR SYSTEM_TIME AS OF, then let POTV1 be the value of <point
in time 1>, Let POT1 be the result of CAST (POTV1 AS DT).

C) If SVSspecifies FOR SYSTEM_TIME BETWEEN or FOR SYSTEM_TIME FROM,
then letPOTV1 be the value of <point in time 1> and let POTV2 be the value of <point
intime 2>.

Case:

1) If SYMMETRIC is specified and POTV1 > POTV2, then let POT1 be the fesult
of CAST (POTV2 AS DT) and let POT2 be the result of CAST (POTV1 AS

D).

I1)  Otherwise, let POTL1 be the result of CAST (POTV1 AS DT) and let POT2 be
the result of CAST (DOT\/? AS DT)

D) Case:

1) If SVSspecifies FOR SYSTEM_TIME AS OF, then the result of TP is a table
that consists of every row Rof T for which the result of (SSTARTCOL <= POT1
AND SENDCOL > PQOT1) is True.
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1)} If SVSspecifies FOR SYSTEM_TIME BETWEEN, then the result of TP is a
table that consists of every row R of T for which the result of (POT1 <= POT2
AND SENDCOL > POT1 AND SSTARTCOL <= PQOT2) is True.

1) If SYSspecifies FOR SYSTEM_TIME FROM, then the result of TP is a table
that consists of every row R of T for which the result of (POT1 < POT2 AND
SENDCOL > POT1 AND SSTARTCOL < POT2) is True.

2) Otherwise, the result of TP is a table that consists of every row of T.

Conformance Rules

[No additional Conformance Rules.
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8 URLSs

8.1 URL format

Function

Spec|fy the precise format of a URL within a datalink. The specification is a direct translation of the fornpat of
HTTP and FILE URLSs specified in [RFC3986], except that “localhost” has been omitted from the format of

FILHURL. [RFC3986] and [RFC2368] specify other URL schemes; URLs formatted according to those other
schernes are not supported within datalinks.

Format

<urlp ::=
<http url>
| gFile url>

<http url> :-:=
<hgtp> <colon> <solidus> <solidus> <host pert> [ <solidus> <hpath> ]

<http> ::=
{pIHy{e ] Tr{e]l T{p Il P}

<hosg port> ::=
<hpst> [ <colon> <port> ]

<hosg> ::=
<host name>
| ckhost number>

<hosg name> ::=
[ £ <domain label>'<period> }... ] <top label>

<dompin label> £r=
<letter orpdigit>
| cletterlor digit> <label tail>

<letfer or digit> ::=
<simple Latin letter>

L AN
I uryr

<label tail> ::=
[ { <letter or digit> | <minus sign> }... ] <letter or digit>

<top label> ::=
<simple Latin letter>
| <simple Latin letter> <label tail>

<host number> ::=
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<digits> <period> <digits> <period> <digits> <period> <digits>

<digits> ::=
<digit>...

<port> ::=
<digits>

<hpagh> ::=
<hgegment> [ { <solidus> <hsegment> }... ]

<hsepment> ::=
[ ghsegment character>._.. ]

<hsepment character> ::=
Kuchar>

<kcolon>

ccommercial at>
Kampersand>

Kequals operator>

<uchpr> ::=
Kunreserved>
| rescape>

<unrgserved> ::=

Ksimple Latin letter>
| gdigit>

| gsafe>

| rextra>

<safp> ::=
cdollar sign>
Kminus sign>
Kunderscore>
Kperiod>
<plus sign>

<extya> ::=
Kexclamation point>
Kasterisk>

Kquote>

<left paren>

<right paremn>
Kcomma>

<escppe> &=
<pgrcent> <hexit> <hexit>

<file url> :-:=
<file> <colon> <solidus> <solidus> <host> <solidus> <fpath>

<file> ::=

{fIr}{ipry{rirr{elkE}
<fpath> ::=

<fsegment> [ { <solidus> <fsegment> }... ]
<fsegment> ::=

[ <fsegment character>._.. ]

78 Management of External Data (SQL/MED) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
8.1 URL format

<fsegment character> ::=
<uchar>

<question mark>
<colon>

<commercial at>
<ampersand>

<equals operator>

<comhercial at> :-:=

@

<dolfar sign> ::=

$

<excfamation point> ::=

Syntax Rules

1) Inan SQL-environment, a <url> shall reference the same file, regardless of which component in the $QL-
gnvironment is interpreting the <url>.

Acoess Rules

[None.

Gernleral Rules

[None.

Conformance Rules

[None.
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9 Additional common rules

This Clause modifies Clause 9, - Additional common rates -, in 1S90/TEC 9075-2.

9.1| Retrieval assignment

This Bubclause maodifies Subclause 9.1, “Retrieval assignment™, in 1SO/IEC 9075-2.

Function

Spec|fy rules for assignments to targets that do not support null values or that support null values with indjcator
parameters (e.g., assigning SQL-data to host parameters or host variahles).

Syntax Rules

1) [ nsert this SR | If the declared type of T is DATALINK;then the declared type of V shall be DATALJNK.

Acaoess Rules

[No additional Access Rules.

Gernjeral Rules

1) [JAugment GR 7)] If the declared type of T is DATALINK, then the value of T is set to V.

Conformance Rules

INo additionalK@enformance Rules.
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9.2 Storeassignment

This Subclause modifies Subclause 9.2, “Sore assignment™, in 1SO/IEC 9075-2.

Function

Spec|fy rules for assignments where the target permits null without the use of indicator parameters or,indjcator
variaples, such as storing SQL-data or setting the value of SQL parameters.

Syntax Rules

1) [ nsert this SR| If the declared type of T is DATALINK, then the declared type of-V shall be DATAL|NK.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

1) [Augment GR 3)b)| If the declared type of T is DATALINK; then the value of Tis setto V.

Conformance Rules

[No additional Conformance Rules.
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9.3 Result of data type combinations

This Subclause modifies Subclause 9.5, “Result of data type combinations”, in 1SO/IEC 9075-2.

Function

Spec|fy the result data type of the result of certain combinations of values of compatible data types, stich as
<casg expression>s, <collection value expression>s, or a column in the result of a <query expression>.

Syntax Rules

1) [Insertafter SR 3)f)| If any data type in DTSis DATALINK, then each data type in BTSshall be DATAILINK
qnd the result data type is DATALINK.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

INo additional General Rules.

Conformance Rules

[No additional Conformance Rules.
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9.4 Typeprecedencelist determination

This Subclause modifies Subclause 9.7, “Type precedence list determination™, in |SO/IEC 9075-2.

Function

Detefmine the type precedence list of a given type.

Syntax Rules
1) [ nsert this SR | If DT specifies datalink, then TPL is

DATALINK

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

INo additional General Rules.

Conformance Rules

INo additional Conformance Rules.
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9.5 Determination of identical values

This Subclause modifies Subclause 9.10, ““Determination of identical values™, in | SO/IEC 9075-2.

Function

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

Syntax Rules

INo additional Syntax Rules.

Acaoess Rules

[No additional Access Rules.

Gernjeral Rules

1) ] nsert before GR 2)d) | If V1and V2 are datalinks, then V1 is\identical to V2 if and only if the File Refefence
f V1 is identical to the File Reference of V2 and the SQL-Mediated Access Indication of V1 is identical
the SQL-Mediated Access Indication of V2.

Conformance Rules

[No additional Conformance Rules.
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9.6 Equality operations

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

Function

Spec|fy the prohibitions and restrictions by data type on operations that involve testing for equality.

Syntax Rules

1) [ nsert this SR| The declared type of an operand of an equality operation shall not be.DATALINK-ordered.

Acaoess Rules

[No additional Access Rules.

Gernjeral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance Rules.
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9.7 Grouping operations

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

Function

Spec|fy the prohibitions and restrictions by data type on operations that involve grouping of data.

Syntax Rules

1) [ nsert this SR| The declared type of an operand of a grouping operation shall not be-DATALINK-ordered.

Acaoess Rules

[No additional Access Rules.

Gernjeral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance Rules.
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9.8 Multiset element grouping operations

This Subclause modifies Subclause 9.13, ““Multiset element grouping operations”, in 1SO/IEC 9075-2.

Function

Spec|fy the prohibitions and restrictions by data type on the declared element type of a multiset for opergtions
that ipvolve grouping the elements of a multiset.

Format

No afiditional Format itens.

Syntax Rules

1) [ nsert this SR| The declared element type of a multiset operand of asnultiset element grouping opetation
ghall not be DATALINK-ordered.

Acaoess Rules

INo additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

INo additional Conformance Rules.

88 Management of External Data (SQL/MED) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
9.9 Ordering operations

9.9 Ordering operations

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

Function

Spec|fy the prohibitions and restrictions by data type on operations that involve ordering of data.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [ nsert this SR| The declared type of an operand of an ordering operation.shall not be DATALINK-ordered.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

INo additional General Rules.

Conformance Rules

INo additional Conformance Rules.
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10 Additional common elements

This

10.1 <generic options>

Function

Spec|fy a list of options identified by keywords.

For

<gengric options> :I:=
OPTIONS <left paren> <generic option list> <right.paren>

<gengric option list> ::=
<generic option> [ { <comma> <generic option>"}-.. ]

<gengric option> ::=
<option name> [ <option value> ]

<optpon value> ::=
<character string literal>

Syntax Rules

1) lLet GOPL be the <generi¢ option list>.

2) INo two <generic option>s immediately contained in GOPL shall have the same <option name>.
NOTE 35 — Thepermissible values of <option name> and <option value> are defined by the foreign-data wrapper tha|
with the objeet\for which these generic options are being specified.

Acaess Rules

Clause modities Clause 10, ~Additional common elements™, 1n 130/MTEC YU/o-2.

mat

None.

t deals

General Rules

1)

©ISO/IEC 2016 — All rights reserved

A generic options descriptor GOPD is created as follows. Let nbe the number of <generic option>s contained
in <generic option list> GOPL. For i ranging from 1 (one) to n, the i-th <option name> included in GOPD
is the i-th <option name> contained in GOPL and the i-th option value included in GOPD is the i-th <option

value> contained in GOPL, if any.
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Confor mance Rules

None.
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10.2 <alter generic options>

Function

Change the contents of a generic options descriptor

Format

<altper generic options> ::=
OP[FIONS <left paren> <alter generic option list> <right paren>

<alter generic option list> ::=
<allter generic option> [ { <comma> <alter generic option> }... ]

<altper generic option> ::=
[ galter operation> ] <option name> [ <option value> ]

<alter operation> ::=
A\DD

| BET

| PrROP

Syntax Rules

1) Let GOPD be the applicable generic options descriptor. Let AGOPL be the <alter generic option lis{>.

2) et mbe the number of <alter generic option>s immediately contained in AGOPL. For j ranging from 1
one) to m:

3) Let AGOP; be the j-th <alter geneti¢ option> immediately contained in AGOPL.
i) For each AGORP;, if <alter gperation> is omitted, then ADD is implicit.
ied

¢) Let AOPj and OPN; be the <alter operation> and <option name>, respectively, specified or imp
by AGOP;.

Case:
i) If AOPJ- is ADD, then:

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

2) AGOPL shall not immediately contain any other <alter generic option> that immediptely
contains an <alter operation> that specifies or implies ADD, and an <option name> that
is equivalent to OPN;.

i) 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;.
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Access Rules

None.

General Rules

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

-

Case:

3) If AOP is ADD, then let n be the number of <option name>s included in GOPD::OPN is added &s the
n+1-th <option name> included in GOPD and OPV is added as the n+1-th <option value> inclyded
in GOPD.

b) 1f AOPis SET, then leti be the ordinal position of OPN in GOPD. TFhe-i-th <option value> in GOPD
is replaced by OPV.

¢) If AOP is DROP, then let i be the ordinal position of OPN in<GOPD. The i-th <option name> ar|d the
i-th <option value> are removed from GOPD. The ordinal jgesitions of all <option name>s and <dption
value>s having an ordinal position greater than i are reduced by 1 (one).

Conformance Rules

[None.
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11 Schema definition and manipulation

This [Clause modifies Clause L1, —schema definition and maniputation , iIn TSO/TEC 9075-2.

11.1 <schema definition>

This Bubclause modifies Subclause 11.1, ““<schema definition>"’, in | SO/IEC 9075-2.

Function

Define a schema.

Format

<schgma element> ::=
I All alternatives fromI|SQO|EC 9075-2
| gforeign table definition>

Syntax Rules

INo additional Syntax Rules.

Acaess Rules

[No additional Access Rules.

Gerneral Rules

[No additional-General Rules.

Conformance Rules

\o additional Conformance Rules.
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11.2

EC 9075-9:2016(E)
<drop schema statement>

11.2 <drop schema statement>

This Subclause modifies Subclause 11.2, “<drop schema statement>"", in |SO/IEC 9075-2.

Fun

ction

Destr|oy a schema.

For mat

No aflditional Format itens.

Syntax Rules

1) [Replace SR 4)|1If RESTRICT is specified, then Sshall not contain any-persistent base tables, global

[«

Acg

Gen
1) |

q

porary tables, created local temporary tables, foreign tables, views, demains, assertions, character se

temporary table included inS

q) If Tisabase tableor temporary table, then the following <drop table statement> is effectively exeq

) Otherwise, the following <drop foreign table statement> is effectively executed:

ollations, transliterations, triggers, user-defined types, SQL-invoked routines, roles, or sequence gener.
ind the <schema name> of Sshall not be contained in the SQL routine body of any routine descript

NOTE 36 — If CASCADE is specified, then such objects will be dropped by the effective execution of the SQL schq
manipulation statements specified in the General Rules of this Subclause.

ess Rules

No additional Access Rules.

eral Rules

Replace GR 1)| Let T be the <tablé name> included in the descriptor of any base table, foreign tabl

Case:

DROP TABKE T CASCADE

DROP FOREIGN TABLE T CASCADE

tem-
ts,
Ators,
DI,

ma

o
=

uted:

Confor mance Rules

No additional Conformance Rules.
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11.3 <tabledefinition>

This

Subclause modifies Subclause 11.3, ““<table definition>", in | SO/IEC 9075-2.

Function

Define a persistent base table, a created local temporary table, or a global temporary table.

For

<col
11

mat

mn option list> ::=
Al'l options from|SQ | EC 9075-2
[ <datalink control definition> ]

Syntax Rules

1) [Replace SR 11)g)iii)| A <column option list> shall immediately eontain either a <scope clause> or
fdefault clause>, or at least one <column constraint definition> or a <datalink control definition>.

2) [Insertafter SR 11)g)vi)|If CO specifies <datalink control definition> DCS then let COLN be the <cojumn
mame> contained in RCD followed in turn by the <data type> or <domain name> contained in RCD} the
fdefault clause> (if any) contained in RCD, every <celumn constraint definition> contained in RCO3, and
DCS RCD is replaced by COLN.

Acgess Rules
INo additional Access Rules.

Gerneral Rules

1) \ nsert after GR 2)\ For each’<column options> CO, if CO contains a <datalink control definition> PCD,

hen let CD be the column descriptor identified by the <column name> specified in CO. The link coptrol

ptions specified in. BCD are included in the datalink data type descriptor that is included in CD.

ConformanceRules
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11.4 <unique constraint definition>

This Subclause modifies Subclause 11.7, “<unique constraint definition>"’, in | SO/IEC 9075-2.

Function

Spec|fy a uniqueness constraint for a table.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Insertafter SR 1)| The declared type of no column identified by any <colurhin name> in the <unique cofumn
list> shall be DATALINK-ordered.

Acaoess Rules

[No additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance-Rulfes.
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11.5 <check constraint definition>

This Subclause modifies Subclause 11.9, ““<check constraint definition>", in | SO/IEC 9075-2.

Function

Spec

For

No a

fy a condition for the SQL-data.

mat

fidi ti onal Format itens.

Syntax Rules

1) |

Acaoess Rules

[No additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

©ISO/

No additional Confor mance-Rules.

nsert this SR| The <search condition> shall not generally contain a <taple reference> that referencg¢s a
foreign table.

IEC 2016 — All rights reserved

Schema definition and manipulation 99


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
11.6 <alter column data type clause>

11.6 <alter column datatype clause>

This Subclause maodifies Subclause 11.19, “<alter column data type clause>"’, in |SO/IEC 9075-2.

Function

Change the declared type of a column.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [ nsert this GR| D shall not specify DATALINK.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

INo additional General Rules.

Conformance Rules

INo additional Conformance Rules.
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11.7 <drop column definition>

This Subclause modifies Subclause 11.23, “<drop column definition>"’, in ISO/IEC 9075-2.

Function

Destr|oy a column of a base table.

Format

No aflditi onal Formmt itens.

Syntax Rules

INo additional Syntax Rules.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

1) [Insert after GR 2)| For each row Rof T, if the Value of C in Ris not null, then for every site DLC whose
alue is a constituent of the value of C and Whose declared type is either DATALINK or some distirjct
tiype whose source type is DATALINK let EF be the external file referenced by the value of DLC. If EF
is linked, then EF is unlinked.

NOTE 37 — The effect of unlinking-depends on the unlink control option, RESTORE or DELETE, included in the dafa type
descriptor of DLC, as specifieddn\Subclause 4.8, “Datalinks”.

NOTE 38 — “constituent” s ‘defined in Subclause 4.9, “Columns, fields, and attributes”.

Conformance Rules

INo additionalkConformance Rules.
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11.8 <domain definition>

This Subclause modifies Subclause 11.34, “<domain definition>"", in | SO/IEC 9075-2.

Function

Define a domain.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Insert before SR 1)| <data type> shall not contain a <datalink control definition>.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

INo additional General Rules.

Conformance Rules

INo additional Conformance Rules.
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11.9 <assertion definition>

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

Function

Spec

For

No a

fy an integrity constraint.

mat

Syntax Rules

1) |

Acaoess Rules

Gerneral Rules

Conformance Rules

©ISO/

fidi ti onal Format itens.

No additional Access Rules.

No additional General Rules.

No additional Confor mance-Rules.

nsert this SR| The <search condition> shall not generally contain a <taple reference> that referencg¢s a
foreign table.
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11.10 <user-defined type definition>

This Subclause modifies Subclause 11.51, “<user-defined type definition>", in 1SO/IEC 9075-2.

Function

Define a user-defined type.

Format

No aflditi onal Formmt itens.

Syntax Rules

INo additional Syntax Rules.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

1) [Replace GR 2)c)i)| If SDT is neither a large object type nor a datalink type, then the following SQL
gtatement is executed without further AccessS)Rule checking:

REATE ORDERING FOR UDTN

RDER FULL BY

MAP WITH FUNCTION FNSDT(CUDTN)
FOR UDTN

Conformance Rules

[No additional Conformance Rules.
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11.11 <SQL -invoked routine>

This Subclause modifies Subclause 11.60, ““<SQL-invoked routine>", in |SO/IEC 9075-2.

Function

Defirle an SQL-invoked routine.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Insert before SR 1)| Neither <returns type> nor <parameter type> shall\contain a <datalink control dgfini-
tion>.

Acaoess Rules

[No additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance-Rulfes.
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11.12 <drop routine statement>

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

Function

Destr|oy an SQL-invoked routine.

For

mat

No aflditi onal Formmt itens.

Syntax Rules

nsert after SR 4)d)ii)| A routine mapping descriptor.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

1) |

nsert after GR 2)| Let RM be any routine mapping descriptor that includes a specific routine name t

gquivalent to SN. Let RMN be the routine mapping name included in RM. The following <drop rout
Iwapping statement> is effectively executed without further Access Rule checking:

ROP ROUTINE MAPPING RWN

Conformance Rules

106

[No additional Confofmance Rules.

nat is
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11.13 <user-defined cast definition>

This Subclause modifies Subclause 11.63, “<user-defined cast definition>"’, in 1SO/IEC 9075-2.

Function

Defirne a user-defined cast.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Insert before SR 1)| Neither <source data type> nor <target data type>shall contain a <datalink corftrol
gefinition>.

Acaoess Rules

[No additional Access Rules.

Gerneral Rules

[No additional General Rules.

Conformance Rules

[No additional Conformance-Rulfes.
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<user-defined ordering definition>

This Subclause modifies Subclause 11.65, ““<user-defined ordering definition>"’, in ISO/IEC 9075-2.

Fun

ction

Defin

For

No a

e a user-defined ordering for a user-defined type.

mat

fidi ti onal Format itens.

Syntax Rules

Gen
1

Con
1

ess Rules

No additional Access Rules.

eral Rules

No additional General Rules.

formance Rules

No additional Conformance Rules.

nsert after SR 6)a)iii)| The declared type of each attribute of UDT shaill ot be DATALINK-ordered.
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I SO/IEC 9075-9:2016(E)

11.15 <foreign table defini

11.15 <foreign table definition>

Function

Define a foreign table.

For

tion>

mat

<forgign table definition> ::=
CREATE FOREIGN TABLE <table name>

[ <left paren> <basic column definition list> <right paren> ]
SERVER <foreign server name> [ <table generic options> ]

<tablle generic options> ::=
<ggeneric options>

<basfc column definition list> ::=
<bpsic column definition> [ { <comma> <basic column definition> }... ]

<basfc column definition> ::=
<cplumn name> <data type> [ <column generic options>)]

<col

mn generic options> ::=

<ggeneric options>

Syntax Rules

1)

2)

3)

4)
5)

6)

f <foreign table definition> is contained in‘@ <schema definition>, and if the <table name> contains
f¥schema name>, then that <schema namé> shall be equivalent to the specified or implicit <schema n
of the containing <schema definition>;

$shall not include a table descriptor whose table name is equivalent to TN.
list>. For all i, 1 (one) <4 < n:

q3) Forallj, 1 (eqe) <j < n, if the <column name> contained in the i-th <basic column definition>
equivalentitothe <column name> contained in the j-th <basic column definition>, then i=j.

a
me>

et TN be the <table name>. Let Sbe the schema identified by the explicit or implicit schema name gf TN.

f <basic column definition-ist> is specified, then let n be the cardinality of the <basic column defirfition

is

b) If thel<data type> contained in the i-th <basic column definition> specifies a <character string

oriimplicit in the <schema character set specification> of the <schema definition> that created
schema Sis implicit.

pe>

and-does not specify a <character set specification>, then the <character set specification> specjfied

e

Let FSN be the <foreign server name>.

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

If the <foreign table definition> is contained in a <schema definition> 9D, then let A be the explicit

or

implicit <authorization identifier> of SD. Otherwise, let A be the <authorization identifier> that owns the

schema identified by the implicit or explicit <schema name> of TN.
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Access Rules

1) If <foreign table definition> is contained in an SQL-client module, then the enabled 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-deilined.

Gerneral Rules

1) A foreign table descriptor FTD is created in S, FTD includes:

¢) Case:
i)

i)

qd) The table name TN.
) The foreign server name FSN.

) If <table generic options> TGO is specified, then the generic options descriptor created by TGC
otherwise, an empty generic options descriptor.

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

column definition> BCD;, 1 (one) < i < n, the corresponding i-th column descriptor incly

1)
2)
3)
4)
5)
6)
7)

The <column name> contained in.BCD;.

An indication that the column-hame is not an implementation-dependent name.
The data type descriptor.of the <data type> DT simply contained in BCD;.

The ordinal position, .

The implementation-defined nullability characteristic.

The implementation-defined <default option>.

If <column generic options> CGO is specified, then the generic options descriptor cr
byCEGO; otherwise, an empty generic options descriptor.

Otherwise, the column descriptors included in FTD are implementation-defined.

¢) An indication that the table is not referenceable.

1) ~An empty list of direct supertable names.

e

Dasic
des:

pated

AY A +; Lot of ol + YNNI |
U} M CIIIPLy Mot UnT Uncut SUULavitc TIAalTics.

h) An indication that the table is not insertable-into.

i) Anindication that the table is not updatable.

NOTE 39 — This part of ISO/IEC 9075 currently restricts foreign tables such that they are neither insertable-into nor
updatable. Future versions of this part of ISO/IEC 9075 may relax these restrictions.
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2)

3)

Conformance Rules

1)

| SO/IEC 9075-9:2016(E)
11.15 <foreign table definition>

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 mfields F; such that, for all i, 1 (one) <i < m, the field
name of F; is the column name included in CD; and the declared type of F; is the data type described by
the data type descriptor included in CD;.

A set of privilege descriptors is created that define the privilege SELECT on T and SELECT for every
L . . et {0

he special grantor value “_SYSTEM”. The grantee is A.

(Vithout Feature M004, “Foreign data support”, conforming SQL language shall net:contain a <forgign
tiable definition>.
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11.16 <alter foreign table statement>

Function

Change the definition of a foreign table.

Format

<alter foreign table statement> ::=
AL[TER FOREIGN TABLE <table name> <alter foreign table action>

<altpr foreign table action> ::=

Syntax Rules

<add basic column definition>
calter basic column definition>
<xdrop basic column definition>
<alter generic options>

The schema Sidentified by the explicit or implicit schema name of the <table name> TN shall inclu

de a

oreign table descriptor FTD whose table name is equivalentto TN. FTD is the descriptor of the forgign
ble being altered.

2) lLet Abe the <authorization identifier> that owns the schema identified by the <schema name> of the table

identified by TN.

3) If <alter generic options> AGO is specifiedsthen the Syntax Rules of Subclause 10.2, “<alter generigc
ptions>", are applied to AGO with the generic options descriptor included in FTD as the applicable ggneric
ptions descriptor.

Acaess Rules

1) The enabled authorization-identifiers shall include A.

Gernjeral Rules

1)
2)

3)

4)

112 Management of External Data (SQL/MED)

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

f <altergeneric options> AGO is specified, then the General Rules of Subclause 10.2, “<alter genel

ic
neric

ptions>", are applied to AGO with the generic options descriptor included in FTD as the applicable gg
iptions descriptor.

If <alter generic options> is specified, any effect on FTD, apart from that on its generic options descr
is implementation-defined.

Let T be the table described by FTD. Let m be the number of column descriptors CD;, 1 (one) <i <

iptor,

m,

included in FTD. The row type of T consists of mfields F; such that, for all i, 1 (one) <i < m, the field
name of F; is the column name included in CD; and the declared type of F; is the data type described by

the data type descriptor included in CD;.
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Confor mance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not contain an <alter
foreign table statement>.
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11.17 <add basic column definition>

Function

Add a column to a foreign table.

Format

<add| basic column definition> ::=
ADP [ COLUMN ] <basic column definition>

Syntax Rules

1) lLet FTD be the descriptor of the foreign table being altered.

2) FTD shall not include a column descriptor whose column name is equivalent to the <column name> CN
gpecified in the <basic column definition> BCD.

3) lLet Abe the <authorization identifier> that owns the schema that)includes FTD.

Acaoess Rules

INone.

Gerneral Rules

1) Let nbe the number of column descriptars included in FTD.

2) The degree of the table being altered by the containing <alter foreign table statement> is increased fy 1
one).

3) A column descriptor CD is.ddded to FTD. CD includes:

3) The <column ng@me> CN contained in BCD.

) An indicationthat the column name is not an implementation-dependent name.
¢) The data‘type descriptor of the <data type> DT simply contained in BCD.

¢) Theordinal position, n+1.

@)C~The implementation-defined nullability characteristic.

f)  The implementation-defined <default option>.

g) If <column generic options> CGO is specified, then the generic options descriptor created by 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.
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Confor mance Rules

None.
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11.18 <alter basic column definition>

Function

Change the definition of a column of a foreign table.

Format

<alter basic column definition> ::=
ALTER [ COLUMN ] <column name> <alter basic column action>

<altpr basic column action> ::=
<allter generic options>

Syntax Rules

1) Let FTD be the descriptor of the foreign table identified in the containing <alter table statement>.
2) FTD shall include a column descriptor CD whose column name is‘equivalent to <column name>.
3) et C be the column described by CD.

Acoess Rules

[None.

Gernleral Rules

1) €D 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 descrjptor,
is implementation-defined.

Confor mance Rules

[None.
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11.19 <drop basic column definition>

Function

Destroy a column of a foreign table.

Format

<drop basic column definition> ::=
DRPP [ COLUMN ] <column name> <drop behavior>

Syntax Rules

1)
2)
3)
4)
5)

Acaoess Rules

General Rules

1)

et FTD be the descriptor of the foreign table being altered.
IFTD shall include a column descriptor CD whose column name is equivatent to the <column name> CN.
FTD shall include at least two column descriptors.

et C be the column described by CD.

f RESTRICT is specified, then C shall not be referenced:itrany of the following:
d) The <query expression> of any view descriptor.

) The <search condition> of any constraint descriptor.

¢) The <SQL routine body> of any routineydescriptor.

@) Either an explicit trigger column.list-or a triggered action column set of any trigger descriptor.

NOTE 40 — A <drop basic column definition> that does not specify CASCADE will fail if there are any references fo that
column resulting from the use of CORRESPONDING, NATURAL, or SELECT * (except where contained in an exigts
predicate>).

NOTE 41 — If CASCADE is specified, then any such dependent object will be dropped by the execution of the <revpke
statement> specified inthe General Rules of this Subclause.

NOTE 42 — CN maybe contained in an implicit trigger column list of a trigger descriptor.

[None.

Let TR be the trigger name of any trigger descriptor having an explicit trigger column list or a triggered
action column set that contains CN. The following <drop trigger statement> is effectively executed without
further Access Rule checking:

DROP TRIGGER TR

©ISO/IEC 2016 — All rights reserved Schema definition and manipulation 117


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
11.19 <drop basic column definition>

2) Let Abe the <authorization identifier> that owns T. The following <revoke statement> is effectively executed
with a current authorization identifier of “_SYSTEM” and without further Access Rule checking:

REVOKE SELECT(CN) ON TABLE TN FROM A CASCADE
3) Let Rbe any SQL-invoked routine whose routine descriptor contains CN in the <SQL routine body>. Let

N be the <specific name> of R. The following <drop routine statement> is effectively executed for every
Iwithout further Access Rule checking:

ROP SPECIFIC ROUTINE SN CASCADE

4) CD is destroyed and the ordinal position of every column descriptor following CD in FFD is reduced by
1 (one).

5) The degree of the table described by FTD is reduced by 1 (one).

Conformance Rules

[None.
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11.20 <drop foreign table statement>

Function

Destroy a foreign table.

Format

<drop foreign table statement> ::=
DRPP FOREIGN TABLE <table name> <drop behavior>

Syntax Rules

1)

2) If RESTRICT is specified, then T shall not be referenced in any of the following:
qd) The <query expression> of any view descriptor.
) The <SQL routine body> of any SQL-invoked routine:descriptor.
) The trigger action of any trigger descriptor.
NOTE 43 — If CASCADE is specified, then such referenced objects will be dropped by the execution of the <revoke state
specified in the General Rules of this Subclause.
Accgess Rules
1) The enabled authorization identifiets shall include the <authorization identifier> that owns S

Gernjeral Rules

1)

2)

3)

4)

The schema Sidentified by the explicit or implicit schema name of the <table name> TN shall inclu
foreign table descriptor FTD whose table name is equivalent to TN. Let d-be the table described by

[Every row of T is effectively deleted at the end of the SQL-statement, prior to the checking of any ints
onstraints.

NOTE 44 —-This deletion 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 identifier of
T1_SYSTEM” and without further Access Rule checking:

REVOKE ALL PRIVILEGES ON TN FROM

e a
ETD.

ment>

bgrity

A_CASCADE

Let R be any SQL-invoked routine whose routine descriptor contains TN in the <SQL routine body>. Let
N be the <specific name> of R The following <drop routine statement> is effectively executed without

further Access Rule checking:
DROP SPECIFIC ROUTINE SN CASCADE

FTD is destroyed.
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Confor mance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a <drop foreign
table statement>.
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12 Catalog manipulation

12.1 <foreign server definition>

Function

Define a foreign server.

For

<forgign server definition> ::=
CREATE SERVER <foreign server name>

<seryer type> >:=

<seryer version> ::=

mat

[ TYPE <server type> ] [ VERSION <server version>, ]
FOREIGN DATA WRAPPER <foreign-data wrapper name>)[/<generic options> ]

See the Syntax Rul es

See the Syntax Rul es

Syntax Rules

1) lLet FSN be the <foreign server name>. Let C1 be the catalog identified by the explicit or implicit cgtalog
mame of FSN. C1 shall not include.a foreign server descriptor whose foreign server name is equival¢nt to
FSN.

2) et WN be the <foreign-data wrapper name>. Let C2 be the catalog identified by the explicit or implflicit

atalog name of WN. C2 shall include a foreign-data wrapper descriptor whose foreign-data wrapper pame

is WN.

3) The permissible‘zormat and values for <server type> and <server version> are implementation-defiped.

Acaess Rutes

1) Theapplicable privileges shall include the USAGE privilege on the foreign-data wrapper identified py

<foreign-data wrapper names.

2) Additional privileges, if any, necessary to execute <foreign server definition> are implementation-defined.

General Rules

1)

©ISO/IEC 2016 — All rights reserved
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a) The foreign server name FSN.
b) The foreign-data wrapper name WN.
c) The <server type>, if specified.

d) The <server version>, if specified.

¢) The current authorization identifier.

1) If <generic options> GO is specified, then the generic options descriptor created by GO;.6therwise,

an empty generic options descriptor.

2) A privilege descriptor is created that defines the USAGE privilege on this foreign serverto the currgdnt
quthorization identifier>. The grantor of the privilege descriptor is set to the special- grantor value “_BYS-
TEM?”. This privilege is grantable.

Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a <fordign
gerver definition>.
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12.2 <alter foreign server statement>

Function

Change the definition of a foreign server.

Format

<alter foreign server statement> :-:=
ALTER SERVER <foreign server name> [ <new version> ] [ <alter generic options> ]

<new| version> ::=
VERSION <server version>

Syntax Rules

1) If <new version> is not specified, then <alter generic options> shall be specified.

2) If <alter generic options> is not specified, then <new version>shall be specified.

3) et FSN be the <foreign server name>. Let C be the catalog:identified by the explicit or implicit catplog
ame of FSN. C shall include a foreign server descriptor'£SD whose foreign server name is equivalgnt to
SN

4) If <alter generic options> AGO is specified, then-the Syntax Rules of Subclause 10.2, “<alter generic
ptions>”, are applied to AGO with the generic options descriptor included in FSD as the applicable ggneric
ptions descriptor.

5) Let A be the authorization identifier that;owns the foreign server descriptor identified by FSN.

Acoess Rules

1) The enabled authorization.identifiers shall include A.

Gernleral Rules

1) If <new versioh> NV is specified, then the <server version> included in FSD is the <server version>
gpecified in'NV.

2) If <alter-generic options> AGO is specified, then the General Rules of Subclause 10.2, “<alter genefic
ptions>", are applied to AGO with the generic options descriptor included in FSD as the applicable ggneric
optionsdescriptor:

Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not contain an <alter
foreign server statement>.
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12.3 <drop foreign server statement>

Function

Destroy a foreign server descriptor.

Format

<drop foreign server statement> ::=

DRPP SERVER <foreign server name> <drop behavior>

Syntax Rules

1)

et FSN be the <foreign server name>. Let C be the catalog identified by the.eéxplicit or implicit cat
mame of FSN. Cshall include a foreign server descriptor Swhose foreign@erver name is equivalent to

2) If <drop behavior> specifies RESTRICT, then Sshall not be referenced by any of the following:
3) A foreign table descriptor.
) A routine mapping descriptor.
) A user mapping descriptor.
3) Let Abe the authorization identifier that owns theforeign server descriptor identified by FSN.
Acagess Rules
1) The enabled authorization identifiers'shall include A.

Gerneral Rules

1)

2)

3)

4)

124 Management of External Data (SQL/MED)

et UM be any user mapping descriptor that includes a foreign server name that is equivalent to FS)
A\l be the authorizatiomidentifier included in UM. The following <drop user mapping statement> is ¢
Ively executed without further Access Rule checking:

ROP USER MAPPING FOR Al SERVER FSN

Let.RMN be the routine mapping name included in RM. The following <drop routine mapping staten

et RMbe any routine mapping descriptor that includes a foreign server name that is equivalent to

hlog
FSN.

. Let
ffec-

SN.
ent>

is‘effectively executed without further Access Rule checking:

DROP ROUTINE MAPPING RWN

The following <revoke statement> is effectively executed with a current authorization identifier of
“ SYSTEM” and without further Access Rule checking:

REVOKE ALL PRIVILEGES ON FSN FROM A CASCADE

The descriptor Sis destroyed.
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Confor mance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a <drop foreign
server statement>.

©ISO/IEC 2016 — All rights reserved Catalog manipulation 125


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
12.4 <foreign-data wrapper definition>

12.4 <foreign-data wrapper definition>

Function

Define a foreign-data wrapper

Format

<forgign-data wrapper definition> ::=
CREATE FOREIGN DATA WRAPPER <foreign-data wrapper name>
[ <library name specification> ] <language clause> [ <generic optionhs> ]

<libfary name specification> ::=
LIBRARY <library name>

<libfary name> ::=
<character string literal>

Syntax Rules

1) et WN be the <foreign-data wrapper name>. Let C be the'catalog identified by the explicit or implicit

atalog name of WN. C shall not include a foreign-data wrapper descriptor whose foreign-data wrapper
mame is equivalent to VWN.

2) If <library name specification> is not specified, thefia <library name specification> with an implementgtion-

Acaoess Rules

1) The privileges necessary to execute <foreign-data wrapper definition> are implementation-defined.

Gernleral Rules

1) A foreign-data wrapper descriptor WD is created. WD includes:

3)
)
)
)]

glependent <library name> is implicit.

The foreign-data wrapper name WN.
The current authorization identifier.
Theimplicit or explicit <library name>.

The name of the language specified in <language clause>.

e)

If <generic options> GO is specified, then the generic options descriptor created by GO; otherwise,
an empty generic options descriptor.

2) A privilege descriptor is created that defines the USAGE privilege on this foreign-data wrapper to the
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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Confor mance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a <foreign-
data wrapper definition>.
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12,5 <alter foreign-data wrapper statement>

Function

Change the definition of a foreign-data wrapper.

Format

<alter foreign-data wrapper statement> ::=
AL[TER FOREIGN DATA WRAPPER <foreign-data wrapper name>

Syntax Rules

1)

[ <library name specification> ] [ <alter generic options> ]

atalog name of FAN. C shall include a foreign-data wrapper descriptor W whose foreign-data wrap
mame is equivalent to VWN.

et WN be the <foreign-data wrapper name>. Let C be the catalog identified by the explicit or implicit

per

2) If <library name specification> is not specified, then <alter generic options> shall be specified.

3) If <alter generic options> is not specified, then <library name specification> shall be specified.

4) If <alter generic options> AGO is specified, then the. Syntax Rules of Subclause 10.2, “<alter generigc
$ptions>”, are applied to AGO with the generic options descriptor included in W as the applicable ggneric

ptions descriptor.

5) et Abe the authorization identifier that owns the foreign-data wrapper descriptor identified by WN

Acaess Rules

1) The enabled authorization identifiers shall include A.

Gernjeral Rules

1)

2)

f <library name-specification> is specified, then the <library name> is included in W, replacing any
gxisting <librapy/-name>.

f <alter generic options> AGO is specified, then the General Rules of Subclause 10.2, “<alter genet

ptions descriptor.

ic
neric

¥ptions>”, are applied to AGO with the generic options descriptor included in W as the applicable ge

Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not contain an <alter
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foreign-data wrapper statement>.
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12.6 <drop foreign-data wrapper statement>

Function

Destroy a foreign-data wrapper.

Format

<drop foreign-data wrapper statement> ::=

DRPP FOREIGN DATA WRAPPER <foreign-data wrapper name> <drop behavior>

Syntax Rules

1)

atalog name of FSN. C shall include a foreign-data wrapper descriptor 8¢ whose foreign-data wrap
mame is equivalent to VWN.

2) If <drop behavior> specifies RESTRICT, then Wshall not be referenced by the foreign server name inc
in any foreign server descriptor.

3) et Abe the authorization identifier that owns the foreign-Oata wrapper descriptor identified by WN

Acaess Rules

1) The enabled authorization identifiers shall include A.

Gerneral Rules

1)

2)

The following <revoke statement>-is effectively executed with a current authorization identifier of
T_SYSTEM” and without further Access Rule checking:

REVOKE ALL PRIVILEGES-ON WN FROM A CASCADE

The descriptor of Wiis destroyed.

Conformance Rules

1)

©ISO/IEC 2016 — All rights reserved
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et WN be the <foreign-data wrapper name>. Let C be the catalog identified by the explicit or implicit

per

uded

(VithoutFeature M004, “Foreign data support”, conforming SQL language shall not contain a <drop fofeign-
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12.7 <import foreign schema statement>

Function

Acquire information about some or all foreign tables associated with a schema managed by a foreign server.

Format

<impprt foreign schema statement> ::=
IMPORT FOREIGN SCHEMA <foreign schema name> [ <import qualifications> ]
FROM SERVER <foreign server name> INTO <local schema name>
<impprt qualifications> ::=
| IMIT TO <left paren> <table name list> <right paren>
| EXCEPT <left paren> <table name list> <right paren>

<tabfle name list> ::=
<tpble name> [ { <comma> <table name> }... ]

<forgign schema name> ::=
<sghema name>

<locpl schema name> ::=
<sthema name>

Syntax Rules

1) et FSN be <foreign schema name>.

2) [or every <table name> TN contained.in <table name list>:

3) If TN specifies a <schema name> SN, then SN shall be equivalent to FSN.
) Otherwise, a <schema mame> that is equivalent to FSN is implicit.

3) There shall be an SQLseheéma identified by <local schema name> LSN.

Acaoess Rules

[None.

Gerneral 'Rules

1) If the foreign server FSVR identified by <foreign server name> FSVRN does not maintain information
analogous to schemas, or if the foreign-data wrapper by which the SQL-server accesses FSVR does not
support schema importation, then an exception condition is raised: FDW-specific condition — no schemas.

2) If FSVRdoes not maintain information about a schema FSwhose name is equivalent to FSN, then an
exception condition is raised: FDW-specific condition — schema not found.

3) Case:
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a) If <import qualifications> is not specified, then let ITNL be a <table name list> that contains the <table
name> of every table associated with FS

b) If <import qualifications> specifies LIMIT TO, then let ITNL be the explicit <table name list>.

c) If <import qualifications> specifies EXCEPT, then let ITNL be a <table name list> that contains the
<table name> of every table associated with FSexcept the tables whose names are specified in the

scrliart <tabla naonag Liot:
CANMNITIUTL WauIC T1AIic mot—.

4) Forevery <table name> FTN contained in ITNL, if FSdoes not include a descriptor of a table whqse qtable
ame> is equivalent to FTN, then an exception condition is raised: FDW-specific condition - table hot
und.

5) FKor every <table name> FTN contained in ITNL:
) Let nbe the number of columns whose descriptors are included in the table/identified by FTN.

) Let BCD;j, 1 (one) <i < n, be a <basic column definition> that contains.a <column name> equijalent

to the name of the i-th column COL of the table identified by FTN, @<data type> corresponding to
the data type of COL, and implementation-defined <column genéric options>.

¢) Let FTD be a <foreign table definition> that contains FTN,.every BCD;, 1 (one) <i < n, in sequence,
separated by <comma>s, FSVRN, and implementation-défined <table generic options>.

¢) FTD is effectively executed.

Conformance Rules

1) Without Feature M004, “Foreign data support™, conforming SQL language shall not contain an <import
oreign schema statement>.

2) ithout Feature M0O05, “Foreign schema support”, conforming SQL language shall not specify <import
oreign schema statement>.
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12.8 <routine mapping definition>

Function

Define a routine mapping.

Format

<rougine mapping definition> ::=
CREATE ROUTINE MAPPING <routine mapping name> FOR <specific routine desighator>

Syntax Rules

1) et FSN be the <foreign server name>. Let RMN be the <routine mapping name>.

2) The catalog identified by the explicit or implicit catalog name of FSNyshall include a foreign server
dlescriptor whose foreign server name is equivalent to FSN.

3) The SQL-environment shall not include a routine mapping deéscriptor whose routine mapping name|i
RMN.

4) Let Rbe the SQL-invoked routine identified by the <spécific routine designator>. Rshall identify an §
invoked regular function.

5) Let SRN be the <specific name> of R

6) The SQL-environment shall not include a routine mapping descriptor whose specific routine name ig
and whose foreign server name is FSN;

Acagess Rules

1) The applicable privileges shall include the USAGE privilege on the foreign server identified by FSN.

2) Additional privilegesif-any, necessary to execute <routine mapping definition> are implementation
glefined.

General Rules

1) A routine mapping descriptor RMD is created. RMD includes:
a) ~The routine mapping name RMN

132 Management of External Data (SQL/MED)

SERVER <foreign server name> [ <generic options> ]

5QL -

SRN

b) The specific routine name SRN.

¢) The foreign server name FSN.

d) If <generic options> GO is specified, then the generic options descriptor created by GO; otherwise,

an empty generic options descriptor.
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Confor mance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a <routine
mapping definition>.
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12.9 <alter routine mapping statement>

Function

Change the definition of a routine mapping.

For

mat

<alter routine mapping statement> ::=

ALTER ROUTINE MAPPING <routine mapping name> <alter generic options>

Syntax Rules

1) et RMN be the <routine mapping name> and let AGO be the <alter generie,options>.

2) The SQL-environment shall include a routine mapping descriptor RMD-whose routine mapping name is
MN.

3) The Syntax Rules of Subclause 10.2, “<alter generic options>”,areapplied to AGO with the generic ogtions
escriptor included in RMD as the applicable generic options‘descriptor.

Acagess Rules

1) The privileges necessary to execute <alter routine mapping statement> are implementation-defined.

Gernjeral Rules

1)

The General Rules of Subclause 10.2) “<alter generic options>", are applied to AGO with the gener
options descriptor included in RMD as the applicable generic options descriptor.

Conformance Rules

1)
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(Vithout Feature M0OOD4, “Foreign data support”, conforming SQL language shall not contain an <alt
floutine mapping.statement>.
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12.10 <drop routine mapping statement>

Function

Destroy a routine mapping.

Format

<drop routine mapping statement> ::=
DRPP ROUTINE MAPPING <routine mapping nhame>

Syntax Rules

1) et RMN be the <routine mapping name>.

2) The SQL-environment shall include a routine mapping descriptor RMD-whose routine mapping name is
RMN.

Acoess Rules

1) The privileges necessary to execute <drop routine mapping statement> are implementation-defined.

Gernleral Rules

1) RRMD is destroyed.

Conformance Rules

1) Wvithout Feature M0O04, “Foreign data support”, conforming SQL language shall not contain a <drop rqutine
iMmapping statement>.
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13 Access control

This [Clause modifies Clause 12, —ACCesS control, in 190/TEC 9075-2.

13.1 <privileges>

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

Function

Spec|fy privileges.

Format

<objgect name> ::=

I All alternatives froml|SQO |EC 9075-2

| FOREIGN DATA WRAPPER <foreign-data wrappeyr ‘name>
| FOREIGN SERVER <foreign server name>

Syntax Rules

—r

1) ]Augment SR 2)|Add <foreign server;name> and <foreign-data wrapper name> to the list of <objeg
mame>s that shall require the specification of USAGE.

Acoess Rules

INo additional AccessRules.

Gerneral Rules

INo additional General Rules.

Conformance Rules

No additional Conformance Rules.
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13.2 <revoke statement>

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

Function

Destr|oy privileges and role authorizations.

For

No aflditi onal Formmt itens.

Syntax Rules

Acoess Rules

Gerneral Rules

1)

2)

3)

4)

mat

INo additional Syntax Rules.

INo additional Access Rules.

Insert after GR 16)| Let T be any foreign table\descriptor included in SL. T is said to be abandoned
flevoke destruction action would result in ATno longer having USAGE privilege on the foreign serv
dssociated with the foreign table describéd by T.

Insert after GR 30)| Let FShe any foreign server descriptor. FSis said to be abandoned if the revok
dlestruction action would resultin’Al no longer having USAGE privilege on the foreign-data wrappg
dssociated with the foreign server described by FS

\ Augment GR 31) \Add abandoned foreign server descriptor and abandoned foreign table descriptor
ist of objects whose existence would cause an exception condition to be raised: dependent privilege
lescriptors still exist.

[ nsert this GRpFor every abandoned foreign server descriptor FS let FSN be the <foreign server nal
of FS The foHowing <drop foreign server statement> is effectively executed without further Access
hecking:

f the
by

o]

o the

me>
Rule

TROP SERVER FSN CASCADE

5) |Insert this GR|For every abandoned foreign table descriptor FT, let FTN be the <table name> of FT. The

following <drop foreign table statement> is effectively executed without further Access Rule checki

DROP FOREIGN TABLE S1.FTN CASCADE

Conformance Rules

138

No additional Conformance Rules.
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13.3 <user mapping definition>

Function

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

For

<use
CR

<spe

Syn
1)

[«

2)

3)

Acg
1)
2)

Ger

1)

tion>

mat

' mapping definition> ::=
EATE USER MAPPING FOR <specific or generic authorization identifier>
SERVER <foreign server name> [ <generic options> ]

Cific or generic authorization identifier> ::=
cauthorization identifier>

SER

CURRENT_USER

PUBLIC

tax Rules

et FSN be the <foreign server name>. If <authorization identifier> is specified, then let U be the
cauthorization identifier>; if PUBLIC is specified, then_let' U be PUBLIC; otherwise, let U be the cU
luthorization identifier.

The SQL-environment shall not include a user mapping descriptor whose authorization identifier is |

vhose foreign server name is equivalent to FS\:

The catalog identified by the explicit or_.implicit catalog name of FSN shall include a foreign server
glescriptor whose foreign server name.iS equivalent to FSN.

ess Rules

The applicable privileges shall include the USAGE privilege on the foreign server identified by FS\.

eral Rules

A\ user mapping descriptor UMD is created. UMD includes:

)-Case:

rrent

J and

Additional privileges;if any, necessary to execute <user mapping definition> are implementation-deflined.

i) If <specific or generic authorization identifier> specifies PUBLIC, then PUBLIC.

i) Otherwise, the authorization identifier U.

b) The foreign server name FSN.

©ISO/

an empty generic options descriptor.
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Confor mance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not contain a <user
mapping definition>.
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13.4 <alter user mapping statement>

Fun

Chan

ction

ge the definition of a user mapping.

For

<alt
AL

Syntax Rules

1)

mat

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

et FSN be the <foreign server name> and let AGO be the <alter genericoptions>. If <authorization

2)

3)

Acg

1)

Gen

1)

Cor

1)

The privileges necessary to execute <altér-user mapping statement> are implementation-defined.

The General Rules of Subclause 10.2, “<alter generic options>", are applied to AGO with the gener
options descriptor included in UMD as the applicable generic options descriptor.

Mmapping-statement>.

entifier> is specified, then let U be the <authorization identifier>; iftPUBLIC is specified, then let
UBLIC; otherwise, let U be the current authorization identifier.

he SQL-environment shall include a user mapping descriptor,JMD whose authorization identifier
nd whose foreign server name is equivalent to FSN.

he Syntax Rules of Subclause 10.2, “<alter generic options>", are applied to AGO with the generic of
escriptor included in UMD as the applicable generigioptions descriptor.

ess Rules

eral Rules

formance Rules

(Vithout Featlre M004, “Foreign data support”, conforming SQL language shall not contain an <alte

U be

isU

tions

[ USEr

©ISO/
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13.5 <drop user mapping statement>

Function

Destroy a user mapping.

Format

<drop user mapping statement> ::=
DRPP USER MAPPING FOR <specific or generic authorization identifier>
SERVER <foreign server name>

Syntax Rules

1) et FSN be the <foreign server name>. If <authorization identifier> is specified, then let U be the
fauthorization identifier>; if PUBLIC is specified, then let U be PUBLIE; otherwise, let U be the cyrrent
quthorization identifier.

2) The SQL-environment shall include a user mapping descriptor,bJMD whose authorization identifier|is U
dnd whose foreign server name is equivalent to FSN.

Acaoess Rules

1) The privileges necessary to execute <drop user.fapping statement> are implementation-defined.

Gerneral Rules

1) WMD is destroyed.

Conformance Rules

1) Without Feature MQO4; “Foreign data support”, conforming SQL language shall not contain a <drop user
fmapping statemerit>
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14 SQL -client modules

This [Clause modifies Clause 13, ~SJL-client modules , in ISO/TEC 9075-2.

14.1 <SQL-client module definition>

This Bubclause modifies Subclause 13.1, “< SQL-client module definition>"’, in |SO/IEC9075-2.

Function

Define an SQL-client module.

Format

No aflditional Format itens.

Syntax Rules

INo additional Syntax Rules.

Acaess Rules

[No additional Access Rules.

Gerneral Rules

1) [Insertafter GR 4)a){If the SQL-session context of any of the SQL-sessions associated with the SQL-pgent
include {foreigh-server name : FSConnectionHandle} pairs, then for each such pair:

3) Let CH)be the FSConnectionHandle.

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

2) ‘ nsert after GR N 1f the SOL -sessian context of anv of the SOL -sessions assaciated with the SOI gent
RseH-aHel-saja+H-h Q= 1oR-coRtext-oany-otn Q= 1OAS-& lateG\AHR-tR Q=

include {foreign-data wrapper name : WrapperEnvHandle} pairs, then for each such pair:
a) Let EH be the WrapperEnvHandle.

b) The FreeWrapperEnv() routine is invoked with EH as the argument.
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Confor mance Rules

No additional Conformance Rules.
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14.2 <externally-invoked procedure>

This Subclause modifies Subclause 13.3, “<externally-invoked procedure>, in 1SO/IEC 9075-2.

Function

Define an externally-invoked procedure.

Format

No aflditi onal Formmt itens.

Syntax Rules

1) [Insert before SR 1)| <host parameter data type> shall not contain a <datalink control definition>.

2) [Insert into SR 10)e)|

DATA_EXCEPTION_DATALINK_VALUE_EXCEEDS_MAXIMUM LENGTH:

constant SQLSTATE_TYPE := "2201D";
DATA_EXCEPTION_INVALID_DATA_SPECIFIED_FOR_BATALINK:

constant SQLSTATE_TYPE := "22017";
DATA_EXCEPTION_NULL_ARGUMENT_PASSED_TO*DATAL INK_CONSTRUCTOR:

constant SQLSTATE_TYPE := "2201A";
DATALINK_EXCEPTION_NO_SUBCLASS:

constant SQLSTATE_TYPE := "HWQOO";
DATALINK_EXCEPTION_EXTERNAL_FIEEZNOT_LINKED:

constant SQLSTATE_TYPE := ~*HWOO1";
DATALINK_EXCEPTION_EXTERNALNFILE_ALREADY_LINKED:

constant SQLSTATE_TYPE “+= "HWO002";
DATALINK_EXCEPTION_INVALID_WRITE_TOKEN:

const ant SQLSTATE~TYPE := "HWO04";
DATALINK_EXCEPT ION_NVALID_DATALINK_CONSTRUCTION:

constant SQLSTATE_TYPE := "HWOO05";
DATALINK_EXCEPTHON_INVALID_WRITE_PERMISSION_FOR_UPDATE:

const ant SQLSTATE_TYPE := "HWOO06";
DATALINK_EXGCEPTION_REFERENCED_FILE_DOES_NOT_EXIST:

const antvSQLSTATE_TYPE := "HWOO03";
DATALINK: EXCEPTION_REFERENCED_FILE_NOT_VALID:

constant SQLSTATE_TYPE := "HWOO7";
FDW.SPECIFIC_CONDITION_NO_SUBCLASS:

constant SQLSTATE_TYPE := "HV000";
FDW_SPECIFIC_CONDITION_COLUMN_NAME_NOT_FOUND:

constant SQLSTATE_TYPE -= HVOO5™;
FDW_SPECIFIC_CONDITION_DYNAMIC_PARAMETER_VALUE_NEEDED:

constant SQLSTATE_TYPE := "HV002";
FDW_SPECIFIC_CONDITION_FUNCTION_SEQUENCE_ERROR:

constant SQLSTATE_TYPE := "HV010";
FDW_SPECIFIC_CONDITION_INCONSISTENT_DESCRIPTOR_INFORMATION:

constant SQLSTATE_TYPE := "HV021";
FDW_SPECIFIC_CONDITION_INVALID_ATTRIBUTE_VALUE:

constant SQLSTATE_TYPE := "HV024";

FDW_SPECIFIC_CONDITION_INVALID_COLUMN_NAME:
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constant SQLSTATE_TYPE := "HVO007';
FDW_SPECIFIC_CONDITION_INVALID_COLUMN_NUMBER:

constant SQLSTATE_TYPE := "HVvV008";
FDW_SPECIFIC_CONDITION_INVALID_DATA_TYPE:

constant SQLSTATE_TYPE := "HV004';
FDW_SPECIFIC_CONDITION_INVALID_DATA_TYPE_DESCRIPTORS:

constant SQLSTATE_TYPE := "HV006';
EDW _SDECILIELC CONDLTION _INVALLD DESCRIDTOR CI1EL D IhEr\ITIEIED:

constant SQLSTATE_TYPE := "HV091";
FDW_SPECIFIC_CONDITION_INVALID_HANDLE:

constant SQLSTATE_TYPE := "HVOOB';
FDW_SPECIFIC_CONDITION_INVALID_OPTION_INDEX:

constant SQLSTATE_TYPE := "HVOOC";
FDW_SPECIFIC_CONDITION_INVALID_OPTION_NAME:

constant SQLSTATE_TYPE := "HVOOD";
FDW_SPECIFIC_CONDITION_INVALID_STRING_FORMAT:

constant SQLSTATE_TYPE := "HVOOA™;
FDW_SPECIFIC_CONDITION_INVALID_STRING_LENGTH_OR_BUFFER_LENGTH:

constant SQLSTATE_TYPE := "HV090";
FDW_SPECIFIC_CONDITION_INVALID_USE_OF _NULL_POINTER:

constant SQLSTATE_TYPE := "HV009";
FDW_SPECIFIC_CONDITION_LIMIT_ON_NUMBER_OF_ HANDLES\EXCEEDED:

constant SQLSTATE_TYPE := "HvV014';
FDW_SPECIFIC_CONDITION_MEMORY_ALLOCATION_ERROQR'

constant SQLSTATE_TYPE := "HV001";
FDW_SPECIFIC_CONDITION_NO_SCHEMAS:

constant SQLSTATE_TYPE := "HVOOP';
FDW_SPECIFIC_CONDITION_OPTION_NAME_NOT_ 'FOUND:

constant SQLSTATE_TYPE := "HV00J";
FDW_SPECIFIC_CONDITION_REPLY_HANDLE:

constant SQLSTATE_TYPE := "HYGOK";
FDW_SPECIFIC_CONDITION_SCHEMA, NOT_FOUND:

constant SQLSTATE_TYPE :=("HV00Q";
FDW_SPECIFIC_CONDITION_TABLE_NOT_FOUND:

constant SQLSTATE_TYPE == "HVOOR";
FDW_SPECIFIC_CONDITIQNMNUNABLE_TO_CREATE_EXECUTION:

constant SQLSTATE_TYPE := "HVOOL";
FDW_SPECIFIC_CONDITHION_UNABLE_TO_CREATE_REPLY:

constant SQLSTATE_TYPE := "HVOOM";
FDW_SPECIFIC_CONDITION_UNABLE_TO_ESTABLISH_CONNECTION:

const ant (SQLSTATE_TYPE := "HVOON'";
INVALID_FORE1GN_SERVER_SPECIFICATION_NO_SUBCLASS:

const ant SQLSTATE_TYPE := "0X000";
PASSTFHROUGH_SPECIFIC_CONDITION_NO_SUBCLASS:

constant SQLSTATE_TYPE := "0Y000";
PASSTHROUGH_SPECIFIC_CONDITION_INVALID_CURSOR_OPTION:

const ant SQLSTATE_TYPE := "0Y001";
PASSTHROUGH SPECIFIC _CONDITION INVALID CURSOR_ALLOCATION:

constant SQLSTATE_TYPE := "0Y002";

Access Rules

No additional Access Rules.
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General Rules

No additional General Rules.

Confor mance Rules

INo additional Conformance Rules.
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14.3 <SQL procedure statement>

This Subclause modifies Subclause 13.4, ““<SQL procedure statement>", in 1SO/IEC 9075-2.

Function

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

Format

<SQL| schema definition statement> ::=

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

<foreign server definition>
<foreign-data wrapper definition>

cuser mapping definition>

Kroutine mapping definition>

<SQL| schema manipulation statement> ::=

I All alternatives froml|SQO |EC 9075-2
calter foreign table statement>

kdrop foreign table statement>

calter foreign server statement>

cdrop foreign server statement>

calter foreign-data wrapper statement>
cdrop foreign-data wrapper statement>
calter user mapping statement>

<drop user mapping statement>

calter routine mapping statement>
<drop routine mapping statement>

<SQL| session statement> ::=
I All alternatives fromJ\SQ | EC 9075-2
| kset passthrough statement>

Syntax Rules

INo additional Syntax Rules.

Acoess Rules

IN6-additional Access Rules.

General Rules

No additional General Rules.
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Confor mance Rules

No additional Conformance Rules.
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14.4 Data type correspondences

This Subclause modifies Subclause 13.5, “Data type correspondences”, in | SO/IEC 9075-2.

Function
Spec|fy the data type correspondences for SQL data types and host language types.
Tables
Tablg 5, ““Data type correspondences for Ada”, modifies Table 19, “Data type correspordences for AdaT, in
[1SOp075-2].
Table 5 — Datatype correspondences for Ada
SQL DataType Ada Data Type

Al
9

alternatives from 1SO/IEC
75-2

D.

ATALINK

SQL_STANDARD.CHAR, with P'LENGTH of LD?

the
co

L he length LD of the Ada character type corresponding with SQL data type DATALINK is the smallest integer not less thg
quotient of the division N/B, where N is the maximum datalink length and B is the implementation-defined number of octets
tained in a character of the host language. (The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks|’.)

=}

Table 6, ““Data type correspondences for €2, modifies Table 20, ““Data type correspondences for C”, in
[1S0P075-2].
Table 6 — Data type cor respondences for C
SOQL DataType C DataType
All alternatives from4+SO/IEC
9(75-2
DATALINK

char, with length LD®

5 The length LD of the C character type corresponding with SQL data type DATALINK is the smallest integer not less than the
qugtient of the division N/B, where N is the maximum datalink length and B is the implementation-defined number of octets

contained in a character of the host language. (The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.)

Table 7, “Data type correspondences for COBOL”, modifies Table 21, “Data type cor respondences for
COBOL”, in[1S09075-2] .
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Table 7 — Datatype cor respondences for COBOL

SQL DataType COBOL DataType

All alternatives from |SO/IEC

9075-2

DATALINK alphanumeric, with length LD*

4 1lhe length LD of the COBOL character type corresponding with SQL data type DATALINK is the smallest integer not lesp
thgn the quotient of the division N/B, where N is the maximum datalink length and B is the implementatior-defined number jof
ocfets contained in a character of the host language. (The term “maximum datalink length” is defined in Subelause 4.8, “Datalinkg”.)

Table 8, “Data type correspondencesfor Fortran®, modifies Table 22, ““Data type cotrespondences for Fortran™,
in[1$09075-2].

Table 8 — Data type cor respondences for ortran

SQL DataType Fortran Data Type

All alternatives from |SO/IEC

9(75-2

DATALINK CHARACTER With length LD*

4 1lhe length LD of the Fortran character type corresponding with SQL data type DATALINK is the smallest integer not less
thgn the quotient of the division N/B, where N is the.maximum datalink length and B is the implementation-defined number jof
ocfets contained in a character of the host language.(The term “maximum datalink length” is defined in Subclause 4.8, “Datalinkg”.)

Tabl¢ 9, ““Data type correspondenees-for M, modifies Table 23, ““Data type correspondences for M, in
[1SOp075-2].

Table 9 — Datatype cor respondences for M

SQL DataType MUMPS Data Type
All alternatives from |SO/IEC

9(75-2

DATALINK character

Table 10, “Data type correspondences for Pascal””, modifies Table 24, ““Data type correspondences for Pascal ™,
in[1S09075-2].

©ISO/IEC 2016 — All rights reserved SQL -client modules 151


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
14.4 Datatype correspondences

Table 10 — Data type correspondences for Pascal

SQL DataType

Pascal Data Type

All alternatives from |SO/IEC

0075-2

DATALINK

PACKED ARRAY[l..LDZ] OF CHAR

2 1he length LD of the Pascal character type corresponding with SQL data type DATALINK is the smallest integer'not less tfan
thg quotient of the division N/B, where N is the maximum datalink length and B is the implementation-defined number of octets
contained in a character of the host language. (The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks|’.)

Tablg 11, “Data type correspondences for PL/I””, modifies Table 25, “Data type ¢orrespondences for PLJ

in [1$09075-2].

Table 11 — Data type correspondences fon PL/I

SQL DataType

PL/I Data Type

All alternatives from |SO/IEC
9(75-2

DATALINK

CHARACTERVARYING(LD?)

21fhe length LD of the PL/I character type correspondifg with SQL data type DATALINK is the smallest integer not less than
thg quotient of the division N/B, where N is the maximum datalink length and B is the implementation-defined number of octets
contained in a character of the host language. (The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks]’.)

Conformance Rules

[No additional Conformance Rules.
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15 Additional data manipulation rules

This

15.1 Effect of deleting rowsfrom basetables

This

Function
Spec|fy the effect of deleting rows from one or more base tables.
Syntax Rules

Acaoess Rules

Gerneral Rules

1)

©ISO/IEC 2016 — All rights reserved

_lause modities Clause 15, ~Additional data manipulation rules™, 1n 1S0MeC Y075-2.

Subclause modifies Qubclause 15.7, ““Effect of deleting rows from base tables”, in tSO/IEC 9075-2.

INo additional Syntax Rules.

[No additional Access Rules.

Insert after GR 7)] For each row: R that is marked for deletion from T, for each site DLC whose valu
onstituent of the value of R'such that the declared type of DLC is DATALINK or some distinct type
jource data type is DAFALINK, and such that the data type descriptor of the declared type of DLC
includes a datalink data-type descriptor with link control option FILE LINK CONTROL, let DLCV |
alue of DLC.

NOTE 45 —*%censtituent” is defined in Subclause 4.9, “Columns, fields, and attributes”.

Insert after GR 7)]| If DLCV is not the null value, then let EF be the external file referenced by DLC

Case:

eisa
hose
S or

e the

4) 2If EF is not linked and the integrity control option included in the descriptor of DLC specifies

INTEGRITY ALL, then an exception condition is raised: datalink exception — external file not linked.

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

NOTE 46 — The effect of unlinking depends on the unlink control option, RESTORE or DELETE, included in
column descriptor of C, as specified in Subclause 4.8, “Datalinks”.

the
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Confor mance Rules

No additional Conformance Rules.
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15.2 Effect of inserting tablesinto base tables

This Subclause modifies Subclause 15.10, “Effect of inserting tables into base tables™, in ISO/IEC 9075-2.

Function

Spec|fy the effect of inserting each of one or more given tables into its associated base table.

Syntax Rules

INo additional Syntax Rules.

Acaoess Rules

[No additional Access Rules.

Gernjeral Rules

1)

©ISO/IEC 2016 — All rights reserved

Insert after GR 5)c)| For each row R inserted into T, for each'site DLC whose value is a constituent

DATALINK, and such that the data type descriptor of the declared type of DLC is or includes a dat
dlata type descriptor with link control options FILE\LINK CONTROL and either INTEGRITY ALL
NTEGRITY SELECTIVE, let DLCV be the value of DLC.

NOTE 47 — “constituent” is defined in Subclause 4.9, “Columns, fields, and attributes”.
q4) If DLCV is not the null value, then
Case:

i) If DLCV does not-reference a file, then an exception condition is raised: datalink excepti
referenced filedoes not exist.

i) Otherwiseg; let EF be the external file referenced by DLCV.
) Case:

)] If.the Construction Indication of DLCV is not the null value, then an exception conditior
raised: datalink exception — invalid datalink construction.

ii) If EF is linked, then an exception condition is raised: datalink exception — external file al
linked.

alue of R such that the declared type of DLC is DATALINK or some distinct type whose source tyj)e is

f the

link
or

S

eady

iii)  IFINTEGRITY ALL is specified, then EF is linked according to the <datalink file control

option> READ PERMISSION and WRITE PERMISSION of DLC.

iv)  ITINTEGRITY SELECTIVE is specified, then EF may be linked in an implementation-defined

manner according to the <datalink file control option> READ PERMISSION and WRIT
PERMISSION of DLC.

c) Case:

E
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)] 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.

i) Otherwise, the SQL-Mediated Read Access Indication of DLCV is set to False.

d) Case:

i) If the write permission option included in the descriptor of DL C is either ADMIN REQUIRING

SQL-Mediated Write Access Indication of DLCV is set to True.

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

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

Conformance Rules

INo additional Conformance Rules.

TOKEN FOR UPDATE or ADMIN NOT REQUIRING TOKEN FOR UPDATE, thenttle

i) Otherwise, the SQL-Mediated Write Access Indication of DLCV is set to False:
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15.3 Effect of replacing rowsin base tables

This Subclause modifies Subclause 15.13, ““Effect of replacing rows in base tables”, in ISO/IEC 9075-2.

Function

Spec|fy the effect of replacing some of the rows in one or more base tables.

Syntax Rules

INo additional Syntax Rules.

Acaoess Rules

[No additional Access Rules.

Gernjeral Rules

1) [Insert after GR 9)| For each replaced row R, for each site BEC whose value is a constituent of the vilue
%f R such that the declared type of DLC is DATALINK or'some distinct type source type is DATAL|NK,

nd such that the data type descriptor of the declaredtype of DLC is or includes a datalink data type
escriptor with link control options FILE LINK CONTROL and either INTEGRITY ALL or INTEGRITY
$ELECTIVE, let DLCV1 be the value of DLCafd let DLCV2 be the value of the site in the new transition
ariable that corresponds to DLC.

NOTE 48 — “constituent” is defined in Suhglause 4.9, “Columns, fields, and attributes”.
3) If DLCV1is not the null valuesthen let EF1 be the external file referenced by DLCV1.
Case:

i) If EF1is not linked and the integrity control option included in the descriptor of DLC spefifies
INTEGRITY-~ALL, then an exception condition is raised: datalink exception — external [file
not linked.

i) If EF1yis linked, EF1 is unlinked.

NOTE 49 — The effect of unlinking depends on the unlink control option, RESTORE or DELETE, indluded
in the column descriptor of C, as specified in Subclause 4.8, “Datalinks”.

b) JFPLCV2 is not the null value, then

i) Case:

1) If DLCV2does not reference a file, then an exception condition is raised: datalink exception
— referenced file does not exist.

2) Otherwise, let EF2 be the external file referenced by DLCV2.
i) Case:

1) If EF2is linked, then an exception condition is raised: datalink exception — external file
already linked.
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2)

If the Construction Indication of DLCV2 is either NEWCOPY or PREVIOUSCOPY,

A) If the write permission option included in the descriptor of DLC is ADMIN
REQUIRING TOKEN FOR UPDATE, then

Case:

1) If the Write Token of DL CV? js the null value, then an exception conditi

then:

nis

i)

3)

4)

Case:

1)

2)

Case:

1)

2)

The Write Token of DLCV?2 is set to the null value.

Tha Canctructinn lndicatian af DI C\/2 ic cat ta tho null valua
HEe-ORSHUEHO GG HO -6 V-EH1S-SetotHeHdH-a

raised: datalink exception — invalid write token.

1)) If the Write Token of DLCV2 is not valid according to implementation-de
rules, then an exception condition is raised: datalink exception s invalid
token.

B) If the write permission option included in the descriptor of D& BLOCKED
an exception condition is raised: datalink exception — invalid write permission
update.

C) If the File Reference of DLCV1 and the File Reference-0f DLCV2 are not ident
then an exception condition is raised: datalink exception — referenced file not v

D) EF2is linked according to the read permission option and write permission opt
included in the descriptor of DLC.

If INTEGRITY ALL is specified, then EF2:islinked according to the <datalink file cq
option> of READ PERMISSION and WRITE PERMISSION of DLC.

If INTEGRITY SELECTIVE is specified, then EF2 may be linked in an implementg
defined manner according to the-<datalink file control option> of READ PERMISS
and WRITE PERMISSION of\DLC.

If the read permission-option included in the descriptor of DLC is DB, then the SQL
Mediated Read Access Indication of DLCV2 is set to True.

Otherwise, the'SQL-Mediated Read Access Indication of DLCV2 is set to False.

If the write permission option included in the descriptor of DLC is either ADMIN
REQUIRING TOKEN FOR UPDATE or ADMIN NOT REQUIRING TOKEN FOFf
UPDATE, then the SQL-Mediated Write Access Indication of DLCV2 is set to True

Otherwise, the SQL-Mediated Write Access Indication of DLCV2 is set to False.

fined
Wwrite

then
for

cal,
alid.
on

ntrol

tion-
ON

1
TOTT

Confor mance Rules

No additional Conformance Rules.
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16 Session management

This [Clause modifies Clause 19, —Session management -, I TSO/ITEC 9075-2

16.1 <set passthrough statement>

Function

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

Format

<set| passthrough statement> ::=
SE[l PASSTHROUGH <passthrough specification>

<paspthrough specification> ::=
<value specification>
| DFF

Syntax Rules

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

Acoess Rules

[None.

Gerneral Rules

1) |If there is a.pass-through foreign server name included in the current SQL-session context, then let FSN
e that pass-through foreign server name, let WN be the name of the foreign-data wrapper included [n the
oreigryserver descriptor of the foreign server identified by FSN, let WR be the foreign-data wrappe

identified by WN, and let WRLN be the name of the library identified in the foreign-data wrapper desctiptor
FWR.

2) For each execution handle EXH; that is part of an {<SQL statement name> : ExecutionHandle} pair that

is present in the current SQL-session context, the FreeExecutionHandle() routine in the library iden-
tified 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:
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a) If <value specification> is specified, then:

i) Let Sbe <value specification> and let V be the character string that is the value of
TRIM ( BOTH = * FROM S )

i) If V does not conform to the Format and Syntax Rules of a <foreign server name>, then an
EXCEPHOTT COMTtioN 15 Taised - mvattd-forergmserver specifreatior.

iii)  If aforeign server descriptor that includes V as the foreign server name exists, thenlet FSbe
that foreign server. Otherwise, an exception condition is raised: invalid foreign seryver specifi-
cation.

iv)  Ifthe current privileges do not include USAGE privilege on FS then an exception condifion
is raised: invalid foreign server specification.

V) The pass-through flag of the current SQL-session context is set to.Jrue.

vi)  The pass-through foreign server name included in the current’SQL-session context is set fo the
foreign server name of FS

) Otherwise:
i) The pass-through flag of the current SQL-session eontext is set to False.

i)  The pass-through foreign server name includéd-in the current SQL-session context is deleted.

Conformance Rules

1) Without Feature M004, “Foreign data suppert”, conforming SQL language shall not contain a <set
passthrough statement>.
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17 Dynamic SQL

This [Clause modifies Clause 20, ~Dynamic SJL -, in TSO/TEC 9075-Z.

17.1 Description of SQL descriptor areas
This Bubclause modifies Subclause 20.1, “Description of SQL descriptor areas”, in LSOAEC 9075-2.

Function

Spec|fy the identifiers, data types, and codes used in SQL item descriptor-areas.

Syntax Rules

1) [Insert before SR 6)r)| TYPE indicates DATALINK.
2) |Insert before SR 7)y)| TYPE indicates DATALINK and T is specified by DATALINK.

Acaess Rules

[No additional Access Rules.

Gernleral Rules

1) [Replace GR 1)|Table 12, “Codes used for SQL data types in Dynamic SQL”, specifies the codes assogiated
vith the SQL data types.

Table 12, “Codes'ysed for QL data types in Dynamic SQL™’, modifies Table 28, “Codes used for SPL
dlata types in Dynamic SQL”, in [1S09075-2].

Table 12 — Codes used for SQL datatypesin Dynamic SQL

DataType Code

All alternatives from All alternatives from |SO/IEC 9075-2
| SO/IEC 9075-2

DATALINK 70

©ISO/IEC 2016 — Al rights reserved Dynamic SQL 161


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
17.1 Description of SQL descriptor areas

Confor mance Rules

No additional Conformance Rules.
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17.2 <prepare statement>

This

Subclause modifies Subclause 20.7, ““< prepare statement>"", in |SO/IEC 9075-2.

Function

Prep

For

No aflditi onal Formmt itens.

Syntax Rules

Acoess Rules

Gerneral Rules

1)

dre a statement for execution.

mat

INo additional Syntax Rules.

INo additional Access Rules.

gtatement variable> conforms to the Formatiand Syntax Rules of a <preparable statement> other thar
passthrough statement>, then:

3) Let FSN be the pass-through foreign server name included in the current SQL-session context.
WN be the name of the foreign-data wrapper included in the foreign server descriptor of the for

name of the library identified in the foreign-data wrapper descriptor of WR.
) Case:

i) If the-cuprent SQL-session context includes a {foreign-data wrapper name : Wrapper-
EnvHandle} pair whose foreign-data wrapper name is equivalent to WN, then let WEH b
WrapperEnvHandle associated with WN.

i) Otherwise:

1) Let WH be the WrapperHandIe allocated for the foreign-data wrapper identified by

Insert before GR 1)] If the pass-through flag of the current SQL-session context is True and if <SQL

<set

| et
Bign

server identified by F\-Lket WR be the foreign-data wrapper identified by WN. Let WRLN be the

e the

/VN.

ad-hyv afay Allanatrad far

Tha 1dantifi VN H rad tn AN P=y Aata
LILILAYS |\.auu|\;\. IULIILIII\,U U_y VVI IIJ I\-I\(II\.,U v MJ arr aaruvaltcu 1ul L,Iull \v[eiyey V\II (A*JH\,I

description.

2) Let WEH be the WrapperEnvHandle returned by the invocation of Al locWrapperEnv()

in the library identified by WRLN, with WH as the argument.
3) The { WN : WEH} pair is included in the current SQL-session context.

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

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.

i) Otherwise:

1

Con
1

¢

)

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

formance Rules

No.additional Conformance Rules.

1) Let SH be the ServerHandle allocated for the foreign server identified by FSN. The res
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 U

the UserHandle allocated for that user mapping; otherwise, let UH be theyUserHandlle

allocated for the user mapping identified by PUBLIC. The resource identified by UH
referred to as an allocated user mapping description.

3) Let FSCH be the FSConnectionHandle returned by the invocation of ConnectServ
in the library identified by WRLN with WEH, SH, and UHcas'the arguments.

4) The {FSN: FSCH} pair is included in the current SQL-s&ssion context.
5) SHis deallocated and all its resources are freed.
6) UH is deallocated and all its resources are freed.

Let STV be the contents of <SQL statement variable=-Let STVL be the length of STV. Let EXH
the ExecutionHandle returned by the invocation. of @ransmitRequest() in the library identifi
WRLN with FSCH, STV, and STVL as arguments:

If the current SQL-session context includesian {SQL statement name : ExecutionHandle} pair
SQL statement name is equivalent to <SQL statement name>, then let OEXH be the ExecutionH
associated with <SQL statement names.

i) The FreeExecutionHandle) routine in the library identified by WRLN is invoked w
OEXH as the argument.

i) The {SQL statement name : ExecutionHandle} pair whose SQL statement name is equiy
to <SQL statement name> is removed from the current SQL-session context.

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

purce
H be
i is

er ()

be
bd by

hose
andle

th

alent
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17.3 <deallocate prepared statement>

This Subclause maodifies Subclause 20.9, “<deallocate prepared statement>"’, in | SO/IEC 9075-2.

Function

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

For mat
No afiditional Format itemns.
Syntax Rules

Acoess Rules

Gerneral Rules

INo additional Syntax Rules.

INo additional Access Rules.

1) [Insert before GR 1)|If the pass-through flag of the current SQL-session context is True, and the cur

3)

)

T)

$OL-session context includes an {SQL statement name : ExecutionHandle} pair whose SQL staten]
mame is equivalent to <SQL statement name>, then:

Let FSN be the pass-through foreign server name included in the current SQL-session context.
WN be the name of the foreign-data wrapper included in the foreign server descriptor of the for

Fent
ent

| et
Bign

server identified by F\-Lket 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 Execl
Handle associated with'<SQL statement name>.

The FreeExecutionHandle() routine in the library identified by WRLN is invoked with EX}
the argument:

The {SQLstatement name : ExecutionHandle} pair whose SQL statement name is equivalent to 4
statefent name> is removed from the current SQL-session context.

INo further General Rules of this Subclause are applied.

tion-

H as

SQL

Conformance Rules

No additional Conformance Rules.
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17.4 <describe statement>

This Subclause modifies Subclause 20.10, “<describe statement>"", in | SO/IEC 9075-2.

Function

Obtarl'r: 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 afiditional Format itens.

Syntax Rules

INo additional Syntax Rules.

Acaoess Rules

[No additional Access Rules.

Gerneral Rules

1) \ nsert before GR 1)| If the pass-through flaghof the current SQL-session context is True, and the curfent
$QL-session context includes an {SQL statement name : ExecutionHandle} pair whose SQL statenfent
mame is equivalent to <SQL statementname>, then:

q) Let EXH be the ExecutionHandle associated with <SQL statement name>. Let WPD and WRD lpe the
wrapper parameter descriptor and wrapper row descriptor, respectively, associated with the
WPDHandle and WRDHandle, respectively, that would be returned by the invocation of GetWPDHan-
dle() and GetWRbHandle() with EXH as the ExecutionHandle parameter.

B) An SQL systemndescriptor area shall have been allocated and not yet deallocated whose name ig the
value of the=descriptor name>'s <simple value specification> and whose scope is that specified by
the <scopeoption>. Otherwise, an exception condition is raised: invalid SQL descriptor name.

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

d)~-DA is set as follows:

i) If the statement being executed is a <describe output statement>, then:
1) Let TD be the value of the COUNT field in WRD.

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

3) All header fields are set to the values of the header fields of WRD with the same name.
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4) If TDis 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 corresponding item
descriptor areas and, optionally, subordinate descriptors from WRD.

i) 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 — insufficient item
descriptor areas.

3) All header fields are set to the values of the header fields of WPD with the’same name.

4) If TD is O (zero) or TD is greater than N, then no item descriptor areas are set. Othernwise,
the first TD item descriptor areas are set with values from the correspending item
descriptor areas and, optionally, subordinate descriptors from WPD.

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 pet to

Conformance Rules

the maximum datalink length.

[No additional Conformance Rules.

NOTE 50 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.
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17.5 <input using clause>

This Subclause modifies Subclause 20.11, “<input using clause>"", in ISO/IEC 9075-2.

Function

Supplly input values for an <SQL dynamic statement>.

For mat
No afiditional Format itemns.
Syntax Rules

Acoess Rules

Gerneral Rules

INo additional Syntax Rules.

INo additional Access Rules.

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

3)

)

Let HL1 be the host language in which-the SQL-server is written and let HL2 be the host langug
which the foreign-data wrapper isWritten.

Case:

i) If an <input usingclause> is used in a <dynamic open statement>, then let SN be the <statg
name> of the dssociated <dynamic declare cursor>.

i) Otherwise-let SN be the <SQL statement name> of the <execute statement>.

Let EXH bethe’ExecutionHandle associated with SN. Let WPD and SPD be the wrapper paran
descriptof.and server parameter descriptor, respectively, associated with the WPDHandle and
SPDHandle, respectively, that would be returned be the invocation of GetWPDHandle() and G
SPDHand e () with EXH as the ExecutionHandle parameter.

ket D be the value of COUNT in WPD.

gein

ment

eter
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[T <USing arguments> IS specified and the number of <using argument>s 1S Not D, then an exception
condition is raised: dynamic SQL error — using clause does not match dynamic parameter specifica-

tions.

If <using input descriptor> is specified, then:

i) Let DA be the descriptor area identified by <descriptor name>.
i) Let N be the value of COUNT in DA.
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iii)  IfNis 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.

iv)  If the first N item descriptor areas in DA are not valid as specified in Subclause 17.1,
“Description of SQL descriptor areas”, then an exception condition is raised: dynamic SQL
error — using clause does not match dynamic parameter specifications.

¢g) Forl(one)<i<D:

i) Case:

Case:
)
1)

V) In the first N item descriptor areas in DA:

i) Let TDT be the effective declared type of the i-thrinput <dynamic parameter specification>
defined by the type representation of the correspending item descriptor area and its subordinate
descriptor areas in WPD.

1) If <using input descriptor> isspecified, then:
A) Let IDA be the i-th:item descriptor area in DA whose LEVEL value is 0 (zero).
B) Let SDT be thé effective declared type represented by IDA.
C) Let SV beithe associated value of IDA, which is defined to be

1) If the number of item descriptor areas in which the value of LEVEL is 0 (zefo)is nqt D,
then an exception condition is raised: dynamic SQL error — using clause does not match
dynamic parameter specifications.

2) If the value of INDICATOR is not negative, TYPE does not indicate:' ROW, and the jtem
descriptor area is not subordinate to an item descriptor area whose INDICATOR value is
negative or whose TYPE field indicates ARRAY, ARRAY LOECATOR, MULTISET], or
MULTISET LOCATOR, and if the value of DATA is not.a valid value of the data type
represented by the item descriptor area, then an exception/condition is raised: dynaric
QL error — using clause does not match dynamic parameter specifications.

If the value of INDICATOR is negative, then SV is the null value.
Otherwise,

Case:

1) If TYPE indicates ROW, then SV is a row whose type is SDT and whose
field values are the associated values of the immediately subordinatg
descriptor areas of IDA.

2) Otherwise, SV is the value of DATA with data type SDT.

2) If <using arguments> is specified, then let SDT and SV be the declared type and value,
respectively, of the i-th <using argument>.

iii)  Case:

1) If SDTis a locator type, then
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2\

Case:

A) If SVis not the null value, then let the value TV; of the i-th dynamic parameter be the
value of SV.

B) Otherwise, let the value TV; of the i-th dynamic parameter be the null value.

£10
1

iv)

Case:

L T and T
rToJT artia i Al

araal a daota o o
< PICUC micu uawa L_yPCO, LIcCT!
Case:

A) If the <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specification>’|, in
[1ISO9075-2], and there is an implementation-defined conversion from type SDT to
type TDT, then that implementation-defined conversionis effectively performed
converting SV to type TDT, and the result is the valae,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 Subclause 6.13, “<cast specificatipn>”,
in [1ISO9075-2], thenzan exception condition is raised: dynamic SQL errqr —
restricted data typeattribute violation.

1)) If the <cast specification>

cAST ((sv As TDT )

does:not conform to the General Rules of Subclause 6.13, “<cast specificatipn>",
in JISO9075-2], then an exception condition is raised in accordance with the
General Rules of Subclause 6.13, “<cast specification>", in [ISO9075-2].

HI)  The <cast specification>

CAST ( SV AS TDT )

is effectively performed and the result is the value TV, of the i-th input dyramic
parameter.

1)

2)

If <using input descriptor> is specified, then all fields, except DATA and DATA_POINTER,
in the i-th item descriptor area of SPD, that can be set according to Table 33, “Ability to
set foreign-data wrapper descriptor fields”, are set with values from the corresponding
fields of the item descriptor area and, optionally, subordinate descriptors of DA.

If <using arguments> is specified, then all fields, except DATA and DATA_POINTER,
in the i-th item descriptor area of SPD, that can be set according to Table 33, “Ability to
set foreign-data wrapper descriptor fields”, are set to implementation-dependent values.

170 Management of External Data (SQL/MED) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
17.5 <input using clause>

V) Case:
1) If HL1 and HL2 are both pointer-supporting languages, then the DATA_POINTER field
in the i-th item descriptor area of SPD is set to the address of the buffer that contains the
value TV;.

2) Otherwise, the DATA field in the i-th item descriptor area of SPD is set to TV;.

llu) All header fields in SPD, that can be set according to Table 33, “Ability to set foreign-data wra;l)per
descriptor fields”, are set to the values of the header fields of WPD with equivalent names,

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

Conformance Rules

[No additional Conformance Rules.
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17.6 <output using clause>

This Subclause modifies Subclause 20.12, “<output using clause>", in 1SO/IEC 9075-2.

Function

Supplly output variables for an <SQL dynamic statement>.

For mat
No afiditional Format itemns.
Syntax Rules

Acoess Rules

Gerneral Rules

INo additional Syntax Rules.

INo additional Access Rules.

1) [Insert before GR 1)|If the pass-through flag of the current SQL-session context is True, then:

3)

)

Let HL1 be the host language in which-the SQL-server is written and let HL2 be the host langug
which the foreign-data wrapper isWritten.

Case:

i) If an <output using-clause> is used in a <dynamic fetch statement>, then let SN be the <statq
name> of the dssociated <dynamic declare cursor>.

i) Otherwise-let SN be the <SQL statement name> of the <execute statement>.

Let EXH bethe’ExecutionHandle associated with SN. Let WRD and SRD be the wrapper row
descriptof.and server row descriptor, respectively, associated with the WRDHandle and SRDHa
respectively, that would be returned by the invocation of GetWRDHandle() and GetSRDHand |
with®EXH as the ExecutionHandle parameter.

ket D be the value of COUNT in WRD.

gein
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e
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[T <INto arguments> IS Specified and the number of <INto argument>s 1S Not D, then an exceptio
condition is raised: dynamic SQL error — using clause does not match target specifications.

If <into descriptor> is specified, then:
)] Let DA be the descriptor area identified by <descriptor name>.

i) Let N be the value of COUNT in DA.

>
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If N is 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.

If the first N item descriptor areas in DA are not valid as specified in Subclause 17.1,

“Description of SQL descriptor areas”, then an exception condition is raised: dynamic SQL

error — using clause does not match target specifications.

1)

For1 (one) <i<D:

i)

i)

In the first N item descriptor areas in DA, if the number of item descriptor areas in which

the

value of LEVEL is 0 (zero) is not D, then an exception condition is raised: dynami€ SQL |error

— using clause does not match target specifications.

Let SDT be the effective declared type of i-th descriptor area whose LEVEL value is 0 (2
and its subordinate descriptor areas in WRD.

Case:

1) If HL1 and HL2 are both pointer-supporting languages, then let SV be the value of t
buffer addressed by the DATA_POINTER field in,the)corresponding item descriptof
of SRD, with data type SDT.

2) Otherwise, let SV be the value of the DATAfield in the corresponding item descripto
of SRD, with data type SDT.

Case:

1) If <into descriptor> is specified,then:
A) Let IDA be the i-th itemdescriptor area in DA whose LEVEL value is 0 (zero).
B) Let TDT be the declared type represented by IDA.

2) If <into arguments>.s specified, then let TDT be the data type of the i-th <into argum|

If the <output usingiclause> is used in a <dynamic fetch statement>, then let CRbe the dyn
cursor identified py the <dynamic fetch statement>, and let LTDT be the most specific tyj]
the i-th <target.specification> or <into argument> on the most recently executed <dynan
fetch statement> prior to the current execution, if any, for CR. It is implementation-defin
whether-0r not an exception condition is raised: dynamic SQL error — restricted data ty
attribute violation if any of the following are true:

1Y~ LTDT and TDT both identify a binary large object type and only one of LTDT and T
a binary large object locator.

2) LTDTand TDT both identify a character large object type and only one of LTDT and

ero)

e
area

area

ent>.

amic
pe of
ic
ed
De

DT is

DT

is a character large object locator.

3) LTDT and TDT both identify an array type and only one of LTDT and TDT is an array

locator.

4) LTDT and TDT both identify a multiset type and only one of LTDT and TDT is a multiset

locator.

5) LTDTand TDT both identify a user-defined type and only one of LTDT and TDT is a
defined type locator.
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iv)  Case:
1) If TDTis a locator type, then
Case:

A) If SVisnot 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) If the <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6713, “<cast specification>], in
[ISO9075-2], and there is an implementation-defined conversion from type SDT to
type TDT, then that implementation-defined conversion is effectively performed
converting SV to type TDT, and the result is.the value TV; of the i-th <target specifica-

tion>.

B) Otherwise:

1) If the <cast specification>

CAST ( SV AS TDTY)

does not conformto the Syntax Rules of Subclause 6.13, “<cast specificatipn>",
in [1ISO9075-2], then an exception condition is raised: dynamic SQL errqr —
restricted data type attribute violation.

1) If the-<cast specification>

OAST ( SV AS TDT )

does not conform to the General Rules of Subclause 6.13, “<cast specificatipn>",
in [ISO9075-2], then an exception condition is raised in accordance with the
General Rules of Subclause 6.13, “<cast specification>", in [ISO9075-2].

II)  The <cast specification>

CAST ( SV AS TDT )

is effectively performed and the result is the value TV; of the i-th <target spec-
ification>.

V) Case:

1) If <into descriptor> is specified, then all fields in IDA are set with values from the corre-
sponding fields of the item descriptor area and, optionally, subordinate descriptors of SRD.

2) If <into arguments> is specified, then the Rules in Subclause 9.1, “Retrieval assignment”,
are applied to TV; and the i-th <into argument> as VALUE and TARGET, respectively.
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h) No further General Rules of this Subclause are applied.

Conformance Rules

No additional Conformance Rules.
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17.7 <execute statement>

This Subclause modifies Subclause 20.13, “< execute statement>"’, in |SO/IEC 9075-2.

Function

Assofiate input SQL parameters and output targets with a prepared statement and execute the statement.

For mat
No afiditional Format itemns.
Syntax Rules

Acoess Rules

Gerneral Rules

INo additional Syntax Rules.

INo additional Access Rules.

1) [Insert before GR 1)|If the pass-through flag of the current SQL-session context is True, and the cur

3)

)

$OL-session context includes an {SQL statement name : ExecutionHandle} pair whose SQL staten]
mame is equivalent to <SQL statement name>, then:

Let FSN be the pass-through foreign server name included in the current SQL-session context.
WN be the name of the foreign-data wrapper included in the foreign server descriptor of the for

server identified by F\-Lket 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 Execl
Handle associated with'<SQL statement name>.

If a <parameterusing clause> is specified, then the General Rules specified in Subclause 17.5, “<
using clause>"/for a <parameter using clause> in an <execute statement> are applied.

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

If as<result using clause> is specified, then the General Rules specified in Subclause 17.6, “<ou
using clause>”, for a <result using clause> in an <execute statement> are applied.

Fent
ent

| et
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tion-

nput

tput

Conformance Rules

No additional Conformance Rules.

176 Management of External Data (SQL/MED)

©ISO/IEC 2016 — All rights reserved


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
17.8 <dynamic declare cursor>

17.8 <dynamic declare cursor>

This Subclause modifies Subclause 20.15, “<dynamic declare cursor>"’, in | SO/IEC 9075-2.

Function

Declare a declared dynamic cursor to be associated with a <statement name>, which may in turn be assogiated
with p <cursor specification>.

Format

No afiditional Format itens.

Syntax Rules

INo additional Syntax Rules.

Acaoess Rules

[No additional Access Rules.

Gerneral Rules

1) \ nsert before GR 1)| If the pass-through flaghof the current SQL-session context is True, then:

3) If <cursor sensitivity> is specified;.then an exception condition is raised: pass-through specific condglition
— invalid cursor option.

)

) If <cursor scrollability> is-Specified, then an exception condition is raised: pass-through specifi
condition — invalid cursor option.

) If <cursor holdability> is specified, then an exception condition is raised: pass-through specific|con-
dition — invalid-cursor option.

¢) If <cursor.returnability> is specified, then an exception condition is raised: pass-through specific
condition< invalid cursor option.

¢) Nofurther General Rules of this Subclause are applied.

Confarmance Rules

No additional Conformance Rules.
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17.9 <allocate extended dynamic cursor statement>

This Subclause modifies Subclause 20.17, ““<allocate extended dynamic cursor statement>"’, in | SO/IEC 9075-2.

Function

Define a cursor based on a prepared statement for a <cursor specification>.

Format

No aflditi onal Formmt itens.

Syntax Rules

INo additional Syntax Rules.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

1) [Insert before GR 1)]If the pass-through flag ofithe current SQL-session context is True, then an excepption

Conformance Rules

[No additional Conformance-Rulfes.

ondition is raised: pass-through specific condition — invalid cursor allocation.
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17.10 <allocate received cursor statement>

This Subclause modifies Subclause 20.18, “<allocate received cursor statement>"’, in |SO/IEC 9075-2.

Function

Assign a cursor to the ordered set of result sets returned from an SQL-invoked procedure.

Format

No aflditi onal Formmt itens.

Syntax Rules

INo additional Syntax Rules.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

1) [Insert before GR 1)]If the pass-through flag ofithe current SQL-session context is True, then an excepption

ondition is raised: pass-through specific condition — invalid cursor allocation.

Conformance Rules

[No additional Conformance-Rulfes.
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17.11 <dynamic open statement>

This

Subclause modifies Subclause 20.19, ““<dynamic open statement>"’, in | SO/IEC 9075-2.

Function

Assofiate input dynamic parameters with a <cursor specification> and open the dynamic cursor.

For

No aflditi onal Formmt itens.

Syntax Rules

Acoess Rules

Gerneral Rules

1)

Cor farmanca DulAac
TUTTTICUTOUUO T\NUTCO

180

mat

INo additional Syntax Rules.

INo additional Access Rules.

Insert before GR 1)a)| If the pass-through flag'of the current SQL-session context is True, and the ct
$OL-session context includes an {SQL statement name : ExecutionHandle} pair whose SQL staten]
mame is equivalent to <SQL statement name>, then:

3) Let FSN be the name of the paSssthrough foreign server included in the current SQL-session co
Let WN be the name of the foreign-data wrapper included in the foreign server descriptor of the fg

name of the library identified in the foreign-data wrapper descriptor of WR. Let EXH be the Execl
Handle associated with'<SQL statement name>.

b) If an <input using-clause> is specified, then the General Rules specified in Subclause 17.5, “<in
using clause>"/for <dynamic open statement> are applied.

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

¢) Nosfurther General Rules of this Subclause are applied.

server identified by F\-Lket WR be the foreign-data wrapper identified by WN. Let WRLN be the

rrent
ent

ntext.
reign

tion-

put

No additional Conformance Rules.
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17.12 <dynamic fetch statement>

This Subclause modifies Subclause 20.20, “<dynamic fetch statement>, in 1SO/IEC 9075-2.

Function

Fetch a row for a dynamic cursor.

Format

No aflditi onal Formmt itens.

Syntax Rules

INo additional Syntax Rules.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

1) [Insert before GR 1)]If the pass-through flag of the current SQL-session context is True, and the curyent
$OL-session context includes a {SQL statement name : ExecutionHandle} pair whose SQL statement
mame is equivalent to <SQL statement name>, then:

3) Let FSN be the pass-through foreign server name included in the current SQL-session context. | et

WN be the name of the foreign-data wrapper included in the foreign server descriptor of the forgign
server identified by F\-Lket 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 ExecUtion-
Handle associated with'<SQL statement name>.

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

) The GeneralRules of Subclause 17.6, “<output using clause>", are applied to the <dynamic fetch
statement> and the current row of CR as the retrieved row.

¢) Nosfurther General Rules of this Subclause are applied.

Cor farmanca DulAac
TUTTTICUTOUUO T\NUTCO

No additional Conformance Rules.
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17.13 <dynamic close statement>

This Subclause modifies Subclause 20.22, “<dynamic close statement>"", in | SO/IEC 9075-2.

Function

Closg¢ a dynamic cursor.

Format

No aflditi onal Formmt itens.

Syntax Rules

INo additional Syntax Rules.

Acoess Rules

INo additional Access Rules.

Gerneral Rules

1) [Insert before GR 3)|If the pass-through flag of the current SQL-session context is True, and the curyent
$OL-session context includes an {SQL statement name : ExecutionHandle} pair whose SQL statenfent
mame is equivalent to <SQL statement name>, then:

3) Let FSN be the pass-through foreign server name included in the current SQL-session context. | et

WN be the name of the foreign-data wrapper included in the foreign server descriptor of the forgign
server identified by F\-Lket 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 ExecUtion-
Handle associated with'<SQL statement name>.

b) The Close()-fautine in the library identified by WRLN is invoked with EXH as argument.

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

Confor mance Rules

IN6-additional Conformance Rules.
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18 Embedded SQL

This [Clause modifies Clause 21, ~Embedded SO, In TSO/TEC 9075-2.

18.1 <embedded SQL Ada program>

This Rubclause modifies Subclause 21.3, “<embedded SQL Ada program>"’, in | SO/LE€9075-2.

Function

Spec|fy an <embedded SQL Ada program>.

Format

<Ada| derived type specification> >:=
I All alternatives froml|SQO |EC 9075-2
| fAda DATALINK variable>

<Ada| DATALINK variable> ::=
SQL TYPE IS <datalink type>

Syntax Rules

1) [Insert after SR 5)n)| The syntax

$QL TYPE 1S
fdatalink type>

ghall be replaced by

nterfaces SQL.CHAR(1..MDL)

vhere:MDL is the maximum datalink length, in any <Ada DATALINK variable>.
NOTE 51 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.

Access Rules

No additional Access Rules.
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General Rules

No additional General Rules.

Confor mance Rules

1) Without Feature M003, “Datalinks via Embedded SQL”, conforming SQL language shall not contafn an
¥Ada DATALINK variable>.

2) Without Feature M011, “Datalinks via Ada”, conforming SQL language shall not contain@i <Ada
DATALINK variable>.
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18.2 <embedded SQL C program>

This Subclause modifies Subclause 21.4, “<embedded SQL C program>"’, in ISO/IEC 9075-2.

Function

Spec|fy an <embedded SQL C program>.

Format

<C dfrived variable> ::=
I All alternatives from|SQO |EC 9075-2
| gRC DATALINK variable>

<C DATALINK variable> ::=

SQL TYPE IS <datalink type> <C host identifier> [ <C initialCvalue> ]
[ { <comma> <C host identifier> [ <C initial value> ] }.>. ]

Syntax Rules

1) [Jnsert after SR 5)p)| The syntax

$QL TYPE 1S <datalink type>

ghall be replaced by

har[MDL]

vhere MDL is the maximum datalinkdength, in any <C DATALINK variable>.
NOTE 52 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.
Accgess Rules

[No additional Access-Rules.

Gerneral Rules

[No additional General Rules.

Cor formanca Riiloc
TUTTTTCANTOUOC T \NUT VLY

1) Without Feature M003, “Datalinks via Embedded SQL”, conforming SQL language shall not contain a
<C DATALINK variable>.

2) Without Feature M012, “Datalinks via C”, conforming SQL language shall not contain a <C DATALINK
variable>.
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18.3 <embedded SQL COBOL program>

This Subclause modifies Subclause 21.5, “<embedded SQL COBOL program>"’, in | SO/IEC 9075-2.

Function

Spec|fy an <embedded SQL COBOL program>.

Format

<COBpPL derived type specification> ::=
I Al alternatives fromI|SQ |EC 9075-2
| KCOBOL DATALINK variable>

<COBpL DATALINK variable> ::=
[ PSAGE [ IS ] ] SQL TYPE IS <datalink type>

Syntax Rules

1) [Insert after SR 5)m)| The syntax

$QL TYPE 1S <datalink type>

ghall be replaced by

BPIC X(MDL).
vhere MDL is the maximum datalink length, in any <COBOL DATALINK variable>.
NOTE 53 — The term “maximum datalihk length” is defined in Subclause 4.8, “Datalinks”.

Acaess Rules

[No additional Access Rules.

Gernjeral Rules

[No additional General Rules.

Conformance Rules

1) Without Feature M003, “Datalinks via Embedded SQL”, conforming SQL language shall not contain a
<COBOL DATALINK variable>.

2) Without Feature M013, “Datalinks via COBOL ”, conforming SQL language shall not contain a <COBOL
DATALINK variable>.
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18.4 <embedded SQL Fortran program>

This Subclause modifies Subclause 21.6, “<embedded SQL Fortran program>"", in |SO/IEC 9075-2.

Function

Spec|fy an <embedded SQL Fortran program>.

Format

<Forgran derived type specification> ::=
I Al alternatives fromI|SQ |EC 9075-2
| gFortran DATALINK variable>

<Forgkran DATALINK variable> ::=
SQL TYPE IS <datalink type>

Syntax Rules

1) [Jnsert after SR 6)n)| The syntax

$QL TYPE 1S <datalink type>

for a given <Fortran host identifier> fhi shall be replaced by

HARACTER fhi * NMDL

vhere MDL is the maximum datalink length, in any <Fortran DATALINK variable>.
NOTE 54 — The term “maximum datalihk length” is defined in Subclause 4.8, “Datalinks”.

Acaess Rules

[No additional Access Rules.

Gernjeral Rules

[No additional General Rules.

Conformance Rules

1) Without Feature M003, “Datalinks via Embedded SQL”, conforming SQL language shall not contain a
<Fortran DATALINK variable>.

2) Without Feature M014, “Datalinks via Fortran”, conforming SQL language shall not contain a <Fortran
DATALINK variable>.

©ISO/IEC 2016 — Al rights reserved Embedded SQL 187


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
18,5 <embedded SQL MUMPS program>

18.5 <embedded SQL M UM PS program>

This Subclause modifies Subclause 21.7, “<embedded SQL MUMPS program>, in |SO/IEC 9075-2.

Function

Spec|fy an <embedded SQL MUMPS program>.

Format

<MUMPS derived type specification> ::=
I Al alternatives fromI|SQ |EC 9075-2
| KMUMPS DATALINK variable>

<MUMPS DATALINK variable> ::=
SQL TYPE IS <datalink type>

Syntax Rules

INo additional Syntax Rules.

Acaess Rules

[No additional Access Rules.

Gernjeral Rules

[No additional General Rules.

Conformance Rules

1) Without Feature M0O3; “Datalinks via Embedded SQL”, conforming SQL language shall not contajn a
+MUMPS DATALINK variable>.

U)

2) Without Feature M015, “Datalinks via M ”, conforming SQL language shall not contain a <MUMP
DATALINK variable>.
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18.6 <embedded SQL Pascal program>

This Subclause modifies Subclause 21.8, “<embedded SQL Pascal program>’, in ISO/IEC 9075-2.

Function

Spec|fy an <embedded SQL Pascal program>.

Format

<Pastal derived type specification> ::=
I Al alternatives fromI|SQ |EC 9075-2
| gPascal DATALINK variable>

<Pasfal DATALINK variable> ::=
SQL TYPE IS <datalink type>

Syntax Rules

1) [Jnsert after SR 5)n)| The syntax

$QL TYPE 1S <datalink type>

ghall be replaced by

PACKED ARRAY [1..MDL] OF CHAR

vhere MDL is the maximum datalink length, in any <Pascal DATALINK variable>.
NOTE 55 — The term “maximum datalihk length” is defined in Subclause 4.8, “Datalinks”.

Acaess Rules

[No additional Access Rules.

Gernjeral Rules

[No additional General Rules.

Conformance Rules

1) Without Feature M003, “Datalinks via Embedded SQL”, conforming SQL language shall not contain a
<Pascal DATALINK variable>.

2) Without Feature M016, “Datalinks via Pascal”, conforming SQL language shall not contain a <Pascal
DATALINK variable>.
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18.7 <embedded SQL PL/I program>

This Subclause modifies Subclause 21.9, “<embedded SQL PL/I program>"’, in ISO/IEC 9075-2.

Function

Spec|fy an <embedded SQL PL/I program>.

Format

<PL/Jl derived type specification> ::=
I Al alternatives fromI|SQ |EC 9075-2
| KPL/1 DATALINK variable>

<PL/fl DATALINK variable> ::=
SQL TYPE IS <datalink type>

Syntax Rules

1) [Jnsert after SR 5)n)| The syntax

$QL TYPE 1S <datalink type>

ghall be replaced by

HARACTER(MDL)

vhere MDL is the maximum datalink length, in any <PL/lI DATALINK variable>.
NOTE 56 — The term “maximum datalihk length” is defined in Subclause 4.8, “Datalinks”.

Acaess Rules

[No additional Access Rules.

Gernjeral Rules

[No additional General Rules.

Conformance Rules

1) Without Feature M003, “Datalinks via Embedded SQL”, conforming SQL language shall not contain a
<PL/I DATALINK variable>.

2) Without Feature M017, “Datalinks via PL/I”, conforming SQL language shall not contain a <PL/I
DATALINK variable>.
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19 Call-Level Interface specifications

This Crause modifisS Crause 5, ~Call-Level Thterface Specifications , in TSO/TEC 9075-3.

19.1 <CLI routine>

This Bubclause modifies Subclause 5.1, “<CLI routine>"", in ISO/IEC 9075-3.

Function

Describe a generic SQL/CLI routine.

Format
<CLI| routine> ::=
I All alternatives fromI|SQO|EC 9075-3

| BuildDatalLink
| BetDatalLinkAttr

Syntax Rules

1) Table 13, “Abbreviated SQL/CLI generic names”, modifies Table 4, *““Abbreviated SQL/CLI generic
mames”, in ISO/IEC 9075-3.

Table 13 — Abbreviated SQL/CLI generic names

Generic Name Abbreviation

All alternatives from |1SO/IEC 9075-3

BuildDatalkink BDL
GetDataLinkAttr GDL
Access Rules

No additional Access Rules.
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General Rules

No additional General Rules.

19.2_lmplicit DESCRIBE USING clause

This Bubclause maodifies Subclause 5.9, “Implicit DESCRIBE USING clause”, in | SO/IEC 9075-3,

Function

Spec|fy the rules for an implicit DESCRIBE USING clause.

Gerneral Rules

1) [Insert after GR 5)c)iv)10)| If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH gre
qet to the maximum possible length in octets of the datalink.

2) [Insert after GR 8)d)vi)10)| If TYPE indicates DATALINK,.thén LENGTH and OCTET_LENGTH gre
et to the maximum possible length in octets of the datalink.

19.3 Description of CLI item descriptor areas

This Bubclause maodifies Subclause 5.18, “Description of CLI item descriptor areas”, in 1SO/IEC 9075-3.

Function

Spec|fy the identifiers, data types.and codes for fields used in CLI item descriptor areas.

Syntax Rules

1) [Insert after SR5)C)xiv)| TYPE indicates DATALINK.

2) [Replace SR 7)c)iv)| TYPE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJECT
CHARACTER LARGE OBJECT LOCATOR, BINARY, BINARY VARYING, BINARY LARGE

DBIECT, BINARY LARGE OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT, REAL, DOUBLE
PRECISION, USER-DEFINED TYPE LOCATOR, REF, or DATALINK.

3) \Insert after SR 12)c)ix) \ TYPE indicates DATALINK and one of the following is true:
a) NULL is true.
b) DEFERRED is true.

4) [Replace SR 13)c)iv)| TYPE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJECT,
CHARACTER LARGE OBJECT LOCATOR, BINARY, BINARY VARYING, BINARY LARGE
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OBJECT, BINARY LARGE OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT, REAL, DOUBLE
PRECISION, USER-DEFINED TYPE LOCATOR, REF, or DATALINK.

General Rules

1) Table 14, “Codes used for implementation data typesin SQL/CLI"’, modifies Table 7, ““Codes used for
iimplementation data types in SQL/CLI”’, in ISO/IEC 9075-3.

Table 14 — Codes used for implementation data typesin SQL/CLI

Data Type Code

All alternatives from |SO/IEC 9075-3

DATALINK 70

2) Table 15, “Codes used for application data typesin SQL/CLI”’, modifies Table 8, ““Codes used for gppli-
fation data typesin SQL/CLI™, in ISO/IEC 9075-3.

Table 15 — Codes used for application data typesin SQL/CLI

Data Type Code

All alternatives from |SOAEC 9075-3

DATALINK 70

19.4 Other tables associated with CLI

This Bubclause modifies Subelatse 5.19, ““Other tables associated with CLI”, in |SO/IEC 9075-3.

Table 16, “Codes usedto.identify SQL/CLI routines™, modifies Table 28, “Codes used to identify SQL/CLI
routipes”, in ISO/IEC9075-3.

Table 16 — Codes used to identify SQL/CLI routines

GenericiName Code

Atatermatives frommt SOHEC9675-3

BuildDataLink 1029

GetDataLinkAttr 1034

Table 17, *“Codes and data types for implementation information’”, modifies Table 29, “Codes and data types
for implementation information”, in 1SO/IEC 9075-3.
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19.4 Other tables associated with CLI

Table 17 — Codes and data types for implementation infor mation

Information Type Code Data Type
All alternatives from | SO/IEC 9075-
|
MlAXIMUM DATALINK LENGTH | 20004 INTEGER
Table 18 — Codes used for datalink attributes
Aftribute Code
URL COMPLETE 3
URL PATH 4
URL PATH ONLY 5
URL SCHEME 6
URL SERVER 7
Implementation- <0
deffined datalink
atfribute
Tablg 19, “Data types of attributes’”, modifies Table 20, “Data types of attributes”, in |SO/IEC 9075-3.

Table 19 — Data types of attributes

Aftribute bPatatype Values

All alternatives from ISO/IEC

9075-3
URL COMPLETE CHARACTERVARYING(L)l Datalink complete URL
URL.RPATH

CHARACTERVARYING(L)! | Datalink URL path

URL PATH ONLY

CHARACTERVARYING(L)! | Datalink URL path only

URL SCHEME

CHARACTERVARYING(L)! | Datalink URL scheme

URL SERVER

CHARACTERVARYING(L)! | Datalink URL server

194 Management of External Data (SQL/MED) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
19.4 Other tables associated with CLI

Attribute Datatype Values

Implementation- Implementation-defined data | Implementation-defined value

defined datalink type

attribute

1v ray ga T o BTTTEN =g 70 .hn
is glefined in Subclause 4.8, “Datalinks”.)

Conformance Rules

[No additional Conformance Rules.
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19.5 SQL/CLI datatype correspondences

This Subclause modifies Subclause 5.20, “SQL/CLI data type correspondences”, in | SO/IEC 9075-3.

Function

[
[Replpce first paragraph| Specify the SQL/CLI data type correspondences for SQL data types and host language
typed associated with the required parameter mechanisms, as shown in Table 3, “Supported calling.convertions
of SQL/CLI routines by language”, in [ISO9075-3].

Tablles

Table 20, “SQL/CLI data type correspondences for Ada”, modifies Table 40, ““SQK/CLI data type corregpon-
dencgs for Ada™, in ISO/IEC 9075-3.

Table 20 — SQL/CL1 data type correspondencesftor Ada

SQL DataType AdaDataType

Al] alternatives from ISO/IEC 9075-3 | All alternatives from}SO/IEC 9075-3

DATALINK SQL_STANDARD.CHAR, with P'Length of LD*

e length LD of the Ada character type corresponding with’SQL data type DATALINK is implementation-defined.

Table 21, “SQL/CLI data type correspondencesfor C”, modifies Table 41, “SQL/CLI data type correspondences
for @7, in ISO/IEC 9075-3.

Table 21—~ SQL/CL | data type correspondencesfor C

SOL DataType C DataType

Al] alternatives from +SO/IEC 9075-3 | All alternatives from | SO/IEC 9075-3

DATALINK char, with length LD®

3 1lne length-LLD’of the C character type corresponding with SQL data type DATALINK is implementation-defined.

Table 22/ “SOL/CL data type correspondences for COBOL”’, modifies Table 42, ““SQL/CLI data type carre-
spondences for COBOL”, in I SO/IEC 9075-3.

Table 22 — SQL/CLI data type correspondences for COBOL

SQL Data Type COBOL DataType

All alternatives from ISO/IEC 9075-3 | All alternatives from | SO/IEC 9075-3
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SQL DataType COBOL DataType

DATALINK alphanumeric, with length LD®

3 The length LD of the COBOL character type corresponding with SQL data type DATALINK is implementation-defined.

Tabl eLZS, “*SQL/CLI data type correspondences for Fortran, modifies Table 43, “*SQL/CLI data type'cofre-

sponglences for Fortran™, in ISO/IEC 9075-3.
Table 23 — SQL/CL1 datatype correspondences for Fortran
SQL DataType Fortran Data Type

All alternatives from ISO/IEC 9075-3 | All alternatives from |SO/IEC 9075-3

DATALINK CHARACTER with length LD?

2 1fhe length LD of the Fortran character type corresponding with SQL data type DATALINK is implementation-defined.

Table 24, “*SQL/CLI data type correspondencesfor M”’, modifies-Table 44, ““SQL/CLI data type correspondgnces
for M”’, in ISO/IEC 9075-3.

Table24 — SQL/CLI datatype correspondences for M

SQL DataType MUMPS Data Type

All alternatives from 1SO/IEC 9075-3 .| Al alternatives from | SO/IEC 9075-3

DATALINK character

Table 25, ““SQL/CLI data type correspondencesfor Pascal””, modifies Table 45, ““SQL/CLI data type corregpon-
dencgs for Pascal”, in ISO/EC 9075-3.

TFable 25 — SQL/CL I datatype correspondences for Pascal

SQL Data Fype Pascal Data Type

All alternatives from ISO/IEC 9075-3 | All alternatives from | SO/IEC 9075-3

DATAIL INK DA

2 The length LD of the Pascal character type corresponding with SQL data type DATALINK is implementation-defined.

Table 26, “SQL/CLI data type correspondences for PL/I”’, modifies Table 46, ““SQL/CLI data type correspon-
dences for PL/I”, in ISO/IEC 9075-3.
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Table 26 — SQL/CL1 data type correspondences for PL/I

SQL DataType

PL/I Data Type

All alternatives from | SO/IEC 9075-3

All alternatives from | SO/IEC 9075-3

DATALINK

CHARACTER VARYING(LD), where LD is implementatiovll-

defined
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20.1 BuildDatalLink

20 SQL/CLI routines

This

20.]

Fun

Build

Def

Buil

RETU

wher
chard

Ger

1)

2)

3)

_lause modities Clause o, ~ IYL/CLI routines™, 1N 130/MeC YU/o5-o.

BuildDataL ink

ction

a datalink value.

nition
HDatalLink (
StatementHandle IN INTEGER,
Datalocation IN CHARACTER(L1),
DatalocationLength IN INTEGER,
Datal ink OUT CHARACTER(L2),
BufferLength IN INTEGER,
StringlLength OUT INTEGER )
RNS  SMALLINT
b L1 has a maximum value equal to the implementation-defined maximum length of a variable-leng
cter string and L2 has a maximum valye equal to the implementation-defined maximum length of a dat
eral Rules
et SH be the value of 'StatementHandle.

NOTE 57 — SH s-used only if BuildDataLink issues a completion or exception condition.

et DL be the{datalink value whose File Reference is Datalocation.
NOTE®H8—— File Reference is defined in Subclause 4.8, “Datalinks”.

et DLLI-be the length in octets of DL.

th
link.

4)

fDLL is greater than the maximum datalink length, then an exception condition is raised: CLI-sped

ific

condition — invalid datalink value.

NOTE 59 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.

5) Apply the General Rules of Subclause 5.14, “Character string retrieval”, in [1ISO9075-3] with DataL.ink,
DL, BufferLength, and StringLength as TARGET, VALUE, OCTET LENGTH, and RETURNED OCTET
LENGTH, respectively.
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Confor mance Rules

1) Without Feature M002, “Datalinks via SQL/CLI”, conforming SQL language shall not contain Bui Id-
DataLink().
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20.2 GetDataLinkAttr

Function

Retrieve the value of a datalink attribute.

Definition

GetDatalLinkAttr (
StatementHandle IN INTEGER,
\ttribute IN SMALLINT,
Datalink IN CHARACTER(L),
Datal inkLength IN INTEGER,
Value OUT ANY,
BufferLength IN INTEGER,
StringlLength OUT INTEGER )

RETURNS SMALLINT

wherg L has a maximum value equal to the implementation-definedémaximum length of a datalink.

Gerneral Rules

1)

2)
3)

4)
5)

6)
7)

8)
9)
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| et SH be the value of StatementHandle.

NOTE 60 — SH is used only if GetDataLinkAttr issues a completion or exception condition.
et A be the value of Attribute.

f A is not one of the code values in Table 18, “Codes used for datalink attributes”, then an exceptio
ondition is raised: CLI-specific condition — invalid attribute identifier.

et DLL be the value of DatalkinkLength.
Case:
q) If DLL is not negative, then let DL be the first DLL octets of Datalink.

) Otherwise,.an exception condition is raised: CLI-specific condition — invalid string length or b
length.

et ML bgé.the implementation-defined maximum length in characters of a datalink value.

f DL is not a valid datalink value, then an exception condition is raised: CLI-specific condition — ir
qiatal ink value.

Liffer

valid

Let BL be the value of BufferLength.
If A specifies an implementation-defined datalink attribute, then

Case:

a) Ifthe data type for the datalink attribute is specified as INTEGER in Table 19, “Data types of attributes”,
then Value is set to the value of the implementation-defined datalink attribute and no further General

Rules of this Subclause are applied.
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b) Otherwise:
i) Let AV be the value of the implementation-defined datalink attribute.

i) The General Rules of Subclause 5.14, “Character string retrieval”, in [ISO9075-3] are applied
with Value, AV, BL, and StringLength as TARGET, VALUE, OCTET LENGTH, and RETURNED

OCTET LENGTH, respectively.

10) Case:
) If Aindicates URL COMPLETE, then AV is set to the value of the File Reference of DL«

) If Alindicates 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>”"

¢) If Aindicates URL PATH ONLY, then AV is set to the value of the path of DL.
¢) If Aindicates URL SCHEME, then AV is set to the value of the schemeofDL.
¢) If Aindicates URL SERVER, then AV is set to the value of the hostéef DL.

NOTE 61 — “host”, “scheme”, and “path” are defined in Subclause 6.6, ¢‘<datalink value function>".

11) The General Rules of Subclause 5.14, “Character string retrieval™in [ISO9075-3] are applied with Value,
AV, BL, and StringLength as TARGET, VALUE, OCTET LENGTH, and RETURNED OCTET LENJTH,

flespectively.

Conformance Rules

1) Without Feature M002, “Datalinks via SQL/CLI”, conforming SQL language shall not contain Get
DPataLinkAttr().
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20.3 Getlnfo

This Subclause modifies Subclause 6.38, “GetInfo”, in ISO/IEC 9075-3.

Function

Get ipformation about the implementation.

Definition

No afditi onal Definition.

Gernjeral Rules

1) [Insert into the dashed list in GR 10)]
+— MAXIMUM DATALINK LENGTH

Conformance Rules

1) Without Feature M002, “Datalinks via SQL/CLI”, in conforming SQL language, the value of InfoType
ghall not indicate MAXIMUM DATALINK-LENGTH.
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21.1 Description of foreign-data wrapper item descriptor

21 SQL/MED common specifications

areas

21.1 Description of foreign-data wrapper item descriptor areas

Function

Spec|fy the identifiers, data types and codes for fields used in foreign-data wrapper iteridescriptor areas,

Syntax Rules

1)

2)

3)

4)

5)

6)

©ISO/IEC 2016 — All rights reserved

\ foreign-data wrapper item descriptor area consists of the fields spegified in Table 4, “Fields in for
glata wrapper descriptor areas”.

et HL1 be the host language in which the SQL-server is written'and let HL2 be the host language in \
the foreign-data wrapper is written.

Siven a foreign-data wrapper item descriptor area IDAin which the value of LEVEL is some value |
immediately subordinate descriptor areas of IDA are:those foreign-data wrapper item descriptor are

Pign-

vhich

N, the
sin

hich the value of LEVEL is N+1 and whose position in the foreign-data wrapper descriptor area folows

hat of IDA and precedes that of any foreign-datawWrapper item descriptor area in which the value of LE

is less than N+1. The subordinate descriptor-areas of IDA are those foreign-data wrapper item descr
reas that are immediately subordinate deseriptor areas of IDA or that are subordinate descriptor are
foreign-data wrapper item descriptor@rea that is immediately subordinate to IDA.

iven a data type DT and its descriptor DE, the immediately subordinate descriptors of DE are defir
e

Case:

3) If DT is ROW, then-the field descriptors of the fields of DT. The i-th immediately subordinate
descriptor is the descriptor of the i-th field of DT.

b) 1f DTis ARRAY or MULTISET, then the descriptor of the associated element type of DT. The s
dinate-descriptors of DE are those descriptors that are immediately subordinate descriptors of [
that are’subordinate descriptors of a descriptor that is immediately subordinate to DE.

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

VEL
ptor
as of

ed to

bor-
E or

plied

ardering of the subordinate descriptors of DE, such that:

a) SDE; is in the first ordinal position.

b) The ordinal position of SDEj. is K+NS+1, where K is the ordinal position of SDE; and NSis the
number of subordinate descriptors of SDE;. The implicitly ordered subordinate descriptors of SDE;

occupy contiguous ordinal positions starting at position K+1.

Let HL be the programming language of the invoking SQL-server. Let operative data type correspondence
table be the data type correspondence table for HL as specified in Subclause 19.5, “SQL/CLI data type
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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.

7) A foreign-data wrapper item descriptor area IDA in a foreign-data wrapper descriptor area that is a server
row descriptor or a server parameter descriptor is consistent if and only if all of the following are true:

a)

TYPE indicates ROW or is one of the code values in Table 15, “Codes used for application data types

HE S oYY BN /ol I ki

)

8) et IDA be a foreign-data wrapper-item descriptor area in a server parameter descriptor.

9) If the value of INDICATORis the appropriate ‘Code’ for SQL NULL DATA in Table 27, “Miscellar]
¢odes used in CLI”, in HSO9075-3], then NULL is true for IDA. Otherwise, NULL is false for IDA.

10) IDAis valid if and.-only if:

3)

)

LLILEES A4 = A =7 == N

Exactly one of the following is true:

vi)

vii)

viii)

TYPE is ene.of the code values in Table 15, “Codes used for application data types in SQL/CL
TYPE indicates ROW.

If kEVEL is O (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the serve
parameter descriptor associated with IDA. IDA shall be one of exactly TLC item descriptor area
the server parameter descriptor.

TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and-scale \
for the NUMERIC data type.

TYPE indicates DECIMAL, and PRECISION and SCALE are valid precision and scale \
for the DECIMAL data type.

TYPE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJECT, CHARA(
LARGE OBJECT LOCATOR, BINARY, BINARY VARYING;-BINARY LARGE OBJi
BINARY LARGE OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT, REAL, DOU
PRECISION, BOOLEAN, USER-DEFINED TYPE LOCATOR, REF, or DATALINK.

TYPE indicates FLOAT, and PRECISION is a validprecision value for the FLOAT data

TYPE indicates DECFLOAT, and PRECISION.is a valid precision value for the DECFL
data type.

TYPE indicates ROW and, where N is the-value of the DEGREE field, there are exactly
immediately subordinate descriptor areas of IDA, and those item descriptor areas are val

TYPE indicates ARRAY LOCATOR or MULTISET LOCATOR, there is exactly 1 (one
immediately subordinate descriptor area of IDA, and that item descriptor area is valid.

TYPE indicates an implementation-defined data type.

alues

alues

TER
ECT,
BLE

type.
OAT

eous

, or

c)

206 Management of External Data (SQL/MED)

One of the following is true:

Case:

i)

TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY
VARYING, or BINARY LARGE OBJECT, and the value V of OCTET_LENGTH is gre
than zero, and

Case:

ater
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1) If HL1 and HL2 are both pointer-supporting languages, then the number of characte

areas

rs

wholly contained in the first V octets of the host variable addressed by DATA_POINTER
is a valid length value fora CHARACTER, CHARACTER LARGE OBJECT, BINARY,
BINARY VARYING, or BINARY LARGE OBJECT data type, as indicated by TYPE.

2) Otherwise, the number of characters wholly contained in the first V octets of DATA

isa

valid length value for a CHARACTER, CHARACTER LARGE OBJECT, BINARY,

Xi)

Xii)
¢) Case:

if)

BINARY VARYING, or BINARY LARGE OBJECT data type, as indicated by [ Y

TYPE indicates CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE OBJH
LOCATOR, or USER-DEFINED TYPE LOCATOR.

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

TYPE indicates DECIMAL, and PRECISION and SCALE are valid précision and scale \
for the DECIMAL data type.

TYPE indicates SMALLINT, INTEGER, BIGINT, REAL,.6rDOUBLE PRECISION.
TYPE indicates FLOAT, and PRECISION is a valid precision value for the FLOAT data

TYPE indicates DECFLOAT, and PRECISION isdawalid precision value for the DECFL
data type.

TYPE indicates REF.
TYPE indicates DATALINK.

TYPE indicates ROW and, where N.is the value of the DEGREE field, there are exactly
immediately subordinate foreign-data wrapper descriptor areas of IDA, and those foreign
wrapper item descriptor areas are valid.

TYPE indicates ARRAY-LOCATOR or MULTISET LOCATOR, there is exactly 1 (one
immediately subordinate-descriptor area of IDA, and that subordinate descriptor area is \

TYPE indicates anjyimplementation-defined data type.

If HL1.and“HL2 are both pointer-supporting languages, then 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.

Otherwise, DATA is a valid value of the data type indicated by TYPE.

E.
CT

alues

alues

type.
OAT

N
-data

alid.

11) A foreign-data wrapper item descriptor area IDA in a server row descriptor is valid if and only if:

a) TYPE is one of the code values in Table 15, “Codes used for application data types in SQL/CLI”, or
TYPE indicates ROW.

b) If LEVEL is 0 (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the server row
descriptor associated with IDA. IDA shall be one of exactly TLC foreign-data wrapper item descriptor
areas in the server row descriptor.
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c)

One of the following is true:

Case:
)

ii)

TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and scale values

for the NUMERIC data type.

TYPE indicates DECIMAL., and PRECISION and SCAL E are valid precision and scale values

Gerneral Rules

Conformance Rules

vi)

vii)

viii)

INone.

[None.

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

TYPE indicates DECFLOAT, and PRECISION is a valid precision value for the’DECFL
data type.

TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, CHARACTER LAR
OBJECT LOCATOR, BINARY, BINARY VARYING, BINARY LARGE OBJECT, BIN
LARGE OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT;*REAL, DOUBLE PR
SION, BOOLEAN, USER-DEFINED TYPE LOCATOR, REF;-or DATALINK.

TYPE indicates ROW and, where N is the value of the DEGREE field, there are exactly
immediately subordinate descriptor areas of IDA, and<hose subordinate descriptor areas
valid.

TYPE indicates ARRAY LOCATOR or MULTISET LOCATOR, there is exactly 1 (one
immediately subordinate descriptor area of LDA, and that subordinate descriptor area is

TYPE indicates an implementation-defined data type.

type.
OAT

GE
ARY
ECI-

are

alid.
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21.2 Implicit foreign-data wrapper cur sor

Function

Declare and open a foreign-data wrapper cursor.

Gen

1)
2)
3)

q

4)

q

)

eral Rules

1)
2)
3)
4)

4) A copy CSof SSis effectively created in which:

et AE be an ALLOCATED FDW-EXECUTION specified in an application of this Subclause:
et SShe the SQL-statement that is effectively associated with AE.
f there is no cursor effectively associated with AE, then:
1) A cursor declaration descriptor CDD is created, as follows:
i) The kind of cursor is a foreign-data wrapper cursor.
i) The provenance of the cursor is the SQL-session identifiepof AE.
iii)  The name of the cursor is implementation-dependent,
iv)  The cursor's origin is SS

V) The cursor's declared properties are:

A cursor instance descriptorCID is created, as follows:

i) The cursor declaration descriptor is CDD.

i) The SQLesession identifier is the SQL-session identifier of AE.
iii)  The eursor's state is closed.

Cursor CID is-effectively opened in the following steps:

The cursor's declared scrollabilitysis 'NO SCROLL".

The cursor's declared sensitivity is 'ASENSITIVE'.

The cursor's declared heldability is ' WITHOUT HOLD'.
The cursor's declaréd,returnability is "' WITHOUT RETURN'.

1) Each <dynamic parameter specification> is replaced by the value of the corresponding dyrjamic

naramatar
patrartete

i) Each <value specification> generally contained in SSthat is CURRENT_USER, CUR-
RENT_ROLE, SESSION_USER, SYSTEM_USER, CURRENT_CATALOG, CUR-
RENT_SCHEMA, CURRENT_PATH, CURRENT_DEFAULT_TRANSFORM_GROUP, or
CURRENT_TRANSFORM_GROUP_FOR_TYPE <path-resolved user-defined type name>
is effectively replaced by the value resulting from evaluation of CURRENT_USER, CUR-
RENT_ROLE, SESSION_USER, SYSTEM_USER, CURRENT_CATALOG, CUR-
RENT_SCHEMA, CURRENT_PATH, CURRENT_DEFAULT_TRANSFORM_GROUP, or
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CURRENT_TRANSFORM_GROUP_FOR_TYPE <path-resolved user-defined type name>,
respectively, with all such evaluations effectively done at the same instant in time.

b) Let QE be the <query expression> simply contained in CS

c) Let T be the table specified by QE.

) A result set descriptor for RSD s effectively created as follows:

i) The <cursor specification> is CS

i) The sequence of rows is T.

iii)  The position is before the first row of T.

iv)  The operational properties are the same as the declared properties in CID.

¢) Cursor CN is effectively placed in the open state with RSD as its result seét/descriptor.

Conformance Rules

INone.
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21.3 Implicit DESCRIBE INPUT USING clause

Function

Populate a specified descriptor area with information about the input values required to execute a foreign server

requ

St

Gerneral Rules

1)
2)
3)

4)

©ISO/IEC 2016 — All rights reserved

| et Sand DESC be a SOURCE and a DESCRIPTOR specified in the rules of this Subclause.
et HL be the programming language of the invoking SQL-server.

The value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODEdn BDESC are respectiy
haracter string representation of the foreign server request and a numeric.eode that identifies the foj
gerver request, and are set to the value of the 'ldentifier' and 'Code' columns; respectively, of the row
Table 36, “SQL-statement codes”, that identifies in the 'SQL-statement' column the foreign server red

\ descriptor for the <dynamic parameter specification>s for the foreign server request is stored in O
3s follows:

3) Let D be the number of <dynamic parameter specification>s in S Let NG, 1 (one) <i <D, be t
number of subordinate descriptors of the descriptorfor the i-th input dynamic parameter.

) TOP_LEVEL COUNT issetto D. If D is 0 (zero), then let TD be 0 (zero); otherwise, let TD b
D (NS). COUNT is set to TD.
NOTE 62 — The KEY_TYPE field is not.relevant in this case.

) If TD is zero, then no item descriptor areas are set. Otherwise, the first TD item descriptor areas
set so that the i-th item descriptor area contains a descriptor of the j-th <dynamic parameter spec
tion> such that:

i) The descriptorfor-the first such <dynamic parameter specification> is assigned to the fir
descriptor area.

i) The descriptor for the j+1-th <dynamic parameter specification> is assigned to the i+NS
itemdcdescriptor area.

iii) __Theimplicitly ordered subordinate descriptors for the j-th <dynamic parameter specificat
if any, are assigned to contiguous item descriptor areas starting at the i+1-th item descrig
area.

ely a
reign
in

uest.

ESC

e

3%

D+

are
fica-

+1-th

on>,
tor

)~The descriptor of a <dynamic parameter specification> consists of values for LEVEL, TYPE, N
LABLE, NAME, UNNAMED, PARAMETER_MODE, PARAMETER_ORDINAL_POSITIO
PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, PARAMETER _

UL-
N,
SPE-

CIFIC_NAME, and other fields depending on the value of TYPE as described below. Those fields
and fields that are not applicable for a particular value of TYPE are set to implementation-dependent
values. The DATA, DATA_POINTER, INDICATOR, OCTET_LENGTH, RETURNED_CARDI-

NALITY, and KEY_MEMBER fields are not relevant in this case.

i) If the item descriptor area is set to a descriptor that is immediately subordinate to another whose
LEVEL value is some value k, then LEVEL is set to k+1; otherwise, LEVEL is set to 0 (zero).
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i) TYPE is set to a code as shown in Table 7, “Codes used for implementation data types in
SQL/CLI”, in [ISO9075-3], indicating the data type of the <dynamic parameter specification>
or subordinate descriptor.

iii)  NULLABLE is setto 1 (one).

NOTE 63 — This indicates that the <dynamic parameter specification> can have the null value.

1)

2)

3)

4)

5)

6)

7)

V) KEY_MEMBER 1S setto 0 (zero).
V) UNNAMED is set to 1 (one) and NAME is set to an implementation-dependent value.

vi)  Case:

If TYPE indicates a <character string type>, then: LENGTH is set to theJength or maxmum
length in characters of the character string and OCTET_LENGTH'is Set to the maximum
possible length in octets of the character string; CHARACTER \SET_CATALOG,
CHARACTER_SET_SCHEMA, and CHARACTER_SET NAME are set to the <chafacter
set name> of the character string's character set; COLLATION_CATALOG, COLLA-
TION_SCHEMA, and COLLATION_NAME are set to.the <collation name> of the(char-
acter string's collation.

If TYPE indicates a <binary string type>, then LENGTH and OCTET LENGTH arg both
set to the length or maximum length in octets\of the binary string.

If TYPE indicates an <exact numeric type>) then PRECISION and SCALE are set tp the
precision and scale of the exact numeric:

If TYPE indicates an <approximate:numeric type>, then PRECISION is set to the pregision
of the approximate numeric.

If TYPE indicates a <datetime type>, then LENGTH is set to the length in positions ¢f the
datetime type, DATETHME_INTERVAL_CODE is set to a code as specified in Tablg 9,

“Codes associated with datetime data types in SQL/CLI”, in [ISO9075-3], to indicafe the
specific datetime data type and PRECISION is set to the <time precision> or <timegtamp
precision> if either is applicable.

If TYPE indicates INTERVAL, then LENGTH is set to the length in positions of thg
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Table|10,

“Codes associated with <interval qualifier> in SQL/CLI”, in [ISO9075-3], to indicate the
specific <interval qualifier>, DATETIME_INTERVAL_PRECISION is set to the <inferval
leading field precision>, and PRECISION is set to the <interval fractional seconds greci-
sion>, if applicable.

If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the length
octets of the <reference type>, USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are se} to

n

8)

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 referenceable
base table.

If TYPE indicates USER-DEFINED TYPE, then USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to
the <user-defined type name> of the user-defined type. SPECIFIC_TYPE_CATALOG,
SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME are set to the <user-defined
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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.

11) If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH are set totth
maximum possible length in octets of the datalink.

13%

Conformance Rules

INone.
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Function

Populate a specified descriptor area with information about the values returned by an execution of a foreign

Serv

Ger

1)
2)
3)

4)

214 Management of External Data (SQL/MED)

request

q

q

[«

The value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODEdn BDESC are respectiy

gerver request, and are set to the value of the 'ldentifier' and 'Code' columns; respectively, of the row
Table 36, “SQL-statement codes”, that identifies in the 'SQL-statement' column the foreign server red

gtored in DESC as follows:

eral Rules

| et Sand DESC be a SOURCE and a DESCRIPTOR specified in the rules of this Subclause.

et HL be the programming language of the invoking SQL-server.

haracter string representation of the foreign server request and a numeric.eode that identifies the foj

\ representation of the column descriptors of the <select list> columns for the foreign server reques

) Case:

i) If there is a select source associated with. DESC, then:

D, be the number of subordinate descriptors of the descriptor for the i-th column of

2) TOP_LEVEL_COUNT is'setto D. If D is 0 (zero), then let TD be 0 (zero); otherwi
TD be D + 2, (NS)-COUNT is set to TD.

3) Case:
A) If some subset of S is the primary key of TBL, then KEY_TYPE is set to 1 (on
B) If some subset of 9L is the preferred key of TBL, then KEY_TYPE is set to 2.
C)~Otherwise, KEY_TYPE is set to 0 (zero).

i) Otherwise:
1) Let D be 0 (zero). Let TD be 0 (zero).
2) KEY_TYPE is set to 0 (zero).

1) Let TBL be the table defined by Sand let D be the degree of TBL. Let NS, 1 (one) i

ely a
reign
in

uest.

tis

- —
I\

e, let

)~ IT TD IS Zero, then no item Jescriptor areas are set. OtNerwise, the Tirst TD item descriptor area
set so that the i-th item descriptor area contains a descriptor of the j-th column such that:

i) The descriptor for the first such column is assigned to the first descriptor area.

i) The descriptor for the j+1-th column is assigned to the i+NS+1-th item descriptor area.

are

iii)  The implicitly ordered subordinate descriptors for the j-th column, if any, are assigned to con-

tiguous item descriptor areas starting at the i+1-th item descriptor area.
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¢) Thedescriptor of a column consists of values for LEVEL, TYPE, NULLABLE, NAME, UNNAMED,
KEY_MEMBER, and other fields depending on the value of TYPE as described below. Those fields
and fields that are not applicable for a particular value of TYPE are set to implementation-dependent
values. The DATA, DATA_POINTER, INDICATOR, and OCTET_LENGTH fields are not relevant

in this case.
i) If the item descriptor area is set to a descriptor that is immediately subordinate to another whose
LEVEL value is some value k, then LEVEL is set to k+1; otherwise, LEVEL is set to O.(Zero).
i) TYPE is set to a code as shown in Table 7, “Codes used for implementation data types i
SQL/CLI”, in [ISO9075-3], indicating the data type of the column or subordinate descriptor.
iii)  Case:
1) If the value of LEVEL is O (zero), then:
A) If the resulting column is possibly nullable, then NULLABLE is set to 1 (one); gther-
wise NULLABLE is set to O (zero).
B) If the column name is implementation-dependent;. then NAME is set to the implgmen-
tation-dependent name of the column and UNNAMED is set to 1 (one); otherwjse,
NAME is set to the <derived column> name-for the column and UNNAMED id set
to 0 (zero).
C) Case:
1) If a <select list> column €\is'a member of a primary or preferred key of [TBL,
then KEY_MEMBER s set to 1 (one).
I1)  Otherwise, KEY_MEMBER is set to 0 (zero).
2) Otherwise:
A) NULLABLE is-setto 1 (one).
B) Case:
)i [f-the item descriptor area describes a field of a row, then

Case:

1) If the name of the field is implementation-dependent, then NAME ig set
to the implementation-dependent name of the field and UNNAMED|is set
to 1 (one).

2) Otherwise, NAME is set to the name of the field and UNNAMED id set
to 0 (zero).

H)—Otheraise -UNNAMED-issetto-1{one)and-NAME-issetto-animplementation-
dependent value.
C) KEY_MEMBER is set to 0 (zero).
iv)  Case:

1) If TYPE indicates a <character string type>, then: LENGTH is set to the length or maximum
length in characters of the character string and OCTET_LENGTH is set to the maximum
possible length in octets of the character string; CHARACTER_SET_CATALOG,

©ISO/IEC 2016 — All rights reserved
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CHARACTER_SET_SCHEMA, and CHARACTER_SET NAME are set to the <character
set name> of the character string's character set; COLLATION_CATALOG, COLLA-
TION_SCHEMA, and COLLATION_NAME are set to the <collation name> of the char-
acter string's collation.

2) If TYPE indicates a <binary string type>, then LENGTH and OCTET LENGTH are both
set to the length or maximum length in octets of the binary string.

3) If TYPE indicates an <exact numeric type>, then PRECISION and SCALE are set'tp the
precision and scale of the exact numeric.

4) If TYPE indicates an <approximate numeric type>, then PRECISION is set'to the pregision
of the approximate numeric.

5) If TYPE indicates a <datetime type>, then LENGTH is set to the length in positions ¢f the
datetime type, DATETIME_INTERVAL_CODE is set to a code.as specified in Tablg 9,
“Codes associated with datetime data types in SQL/CLI”, in{fiSO9075-3], to indicafe the
specific datetime data type and PRECISION is set to the <time precision> or <timegtamp
precision> if either is applicable.

6) If TYPE indicates INTERVAL, then LENGTH issset'to the length in positions of thg
interval type, DATETIME_INTERVAL_CODAEs set to a code as specified in Table|10,
“Codes associated with <interval qualifier> in<SQL/CLI”, in [ISO9075-3], to indicate the
specific <interval qualifier>, DATETIME,_INTERVAL_PRECISION is set to the <inferval
leading field precision>, and PRECISION-is set to the <interval fractional seconds greci-
sion>, if applicable.

7) If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the length
octets of the <reference type>\USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE,SCHEMA, and USER_DEFINED_TYPE_NAME are se} 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 referencgable
base table.

8) If TYPE indicates USER-DEFINED TYPE, then USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are sef to
the <user-defined type name> of the user-defined type. SPECIFIC_TYPE_CATALQG,
SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME are set to the <user-dgfined
type,name> of the user-defined type and CURRENT_TRANSFORM_GROURP is se} to
the CURRENT_TRANSFORM_GROUP_FOR_TYPE <user-defined type hame>.

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.

n

TT) 1T TYPE indicates DATALINK, then CLENGTH and OCTET_LENGTH are Set to the
maximum possible length in octets of the datalink.

Confor mance Rules

None.
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21.5 Implicit EXECUTE USING and OPEN USING clauses

Function

Specify the rules for an implicit EXECUTE USING clause and an implicit OPEN USING clause.

Gernjeral Rules

1)
2)

3)

4)

©ISO/IEC 2016 — All rights reserved

the foreign-data wrapper is written.

AE.

(VPD and SPD describe the <dynamic parameter specification>s and <dynamic parameter specificaf

$PD and let NWPD be the value of COUNT for WPD.

q) If NSPD is less than zero, then an exception condition js*raised: dynamic SQL error — invalid
descriptor count.

) Let AD be the minimum of NSPD and NWPD.
) For each of the first 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, respectiv
for the corresponding item deseriptor area of WPD.

i) The data type, precision,.and scale of the described <dynamic parameter specification>
(or part thereof, if the item descriptor area is a subordinate descriptor) are setto TP, P, an
respectively, for the‘purposes of this invocation only.

@) If the first AD item descriptor areas of SPD are not valid as specified in Subclause 21.1, “Descri
of foreign-data wrapper item descriptor areas”, then an exception condition is raised: dynamic $
error — using clause does not match dynamic parameter specifications.

¢) For the firstAD’item descriptor areas in SPD:

i) Ifthe number of item descriptor areas in which the value of LEVEL is 0 (zero) is not NV
then an exception condition is raised: dynamic SQL error — using clause does not match
dynamic parameter specifications.

et T and AE be a TYPE and ALLOCATED FWD-EXECUTION specified in the rules of this Subclajse.
et HL1 be the host language in which the SQL-server is written and let HL2 be the host\language in which

et WPD and SPD be the wrapper parameter descriptor and server parameterdescriptor, respectively, for

ion>

alues, respectively, for the foreign server request being executed. Let NSPD be the value of COUN[T for

ely,

alue
0 SC,

btion

0L

VPD,

i) If all of the following are true, then an exception condition is raised: dynamic SQL error

USINg clause does not maich dynamiC parameter Specifications.
1) The value of INDICATOR is not negative.
2) Either of the following is true:

A) TYPE does not indicate ROW and the item descriptor area is not subordinate to an

item descriptor area for which the value of INDICATOR is not negative.
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B) TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET
LOCATOR.

C) Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the value of the
host variable addressed by DATA_POINTER is not a valid value of the data

E TN wiad-bartha-itaa-—al A tar—ak.
LyMNC TCPTTCOUTIICU Uy UTC TICTTT UTOoLTTYLUT dita.

I1)  Otherwise, the value of DATA is not a valid value of the data type represgnted
by the item descriptor area.

1) Let IDA 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.

i) If TYPE indicates ROW, then SV is a row whose type is SDT-and whose field values are|the
associated values of the immediately subordinate descriptor areas of IDA.
iii)  Otherwise:
1) Case:

A) If HL1 and HL2 are both pointer-supporting languages, then let V be the value ¢f the
host variable addressed by DATA."POINTER.

B) Otherwise, let V be the valug,of DATA.
2) Case:

A) If TYPE indicatesCHARACTER, then let Q be the value of OCTET_LENGTHl and
let L be the nutber of characters wholly contained in the first Q octets of V.

B) Otherwise, let L be zero.

3) Let SV be(Vwith effective data type SDT, as represented by the length value L and ky the
values ofithe TYPE, PRECISION, and SCALE fields.

@) Let TDT be the-effective data type of the i-th parameter as represented by the values of the TYRE,
LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRE-
CISION, €HARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC-
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 WPD for which the LEVEL value is 0 (zero), and all itq sub-
ordinate descriptor areas.

h) If SDTis an array locator data type or multiset locator data type, then let TV be the value Sv.
i) If SDTand TDT are predefined data types, then
Case:

i) If SDT and TDT are binary string types, then the <cast specification>

218 Management of External Data (SQL/MED) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

I SO/IEC 9075-9:2016(E)
215 Implicit EXECUTE USING and OPEN USING clauses

CAST ( SV AS TDT )
is effectively performed and the result is the value TV of the i-th parameter.

i) If SDT and TDT are numeric data types, then the <cast specification>

CAST ( SV AS TDT )

is effectively performed and the result is the value TV of the i-th parameter.

iii)  Otherwise, the <cast specification>

CAST ( SV AS TDT )

is effectively performed and the result is the value TV of the i-th parameter.

Conformance Rules

[None.
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21.6 Implicit FETCH USING clause

Function

Specify the rules for an implicit FETCH USING clause.

Gernjeral Rules

1)
2)

3)

4)
5)

220 Management of External Data (SQL/MED)

et OE be an OPENED FDW-EXECUTION specified in the rules of this Subclause.

et HL1 be the host language in which the SQL-server is written and let HL2 be the host\language in \
the foreign-data wrapper is written.

Case:

3) If the PASSTHROUGH flag associated with OE is True, then let RD. be)the wrapper row descri
associated with OE.

) Otherwise, let RD be the table reference descriptor associated with OE.
et SRD be the server row descriptor associated with OE.

IRD and SRD describe the <select list> columns and <targetSpecification>s, respectively, for the col
alues that are to be retrieved.

3) Let AD be the value of the COUNT field of SRD."If AD is less than zero, then an exception cong
is raised: dynamic SQL error — invalid desgriptor count.

b) Case:

i) If HL1 and HL2 are both painter-supporting languages, then for each item descriptor are
SRD whose LEVEL is 0 (zero) in the first AD item descriptor areas of SRD, and for all of
subordinate descriptor areas, refer to a <target specification> whose corresponding item

sponding <select\ist> column as a bound column.

i) Otherwise, for each item descriptor area in SRD whose LEVEL is 0 (zero) in the first AD
descriptorareas of SRD, and for all of their subordinate descriptor areas, refer to a <targ
specification> as a bound target and refer to the corresponding <select list> column as a b
column.

¢) If angnitem descriptor area corresponding to a bound target in the first AD item descriptor areas

vhich

Dtor

Limn

ition

B in
their

descriptor areas have a non-zero DATA_POINTER as a bound target and refer to the corre-

item
bt
ound

of

SRD.is not valid as specified in Subclause 21.1, “Description of foreign-data wrapper item desc

specifications.

iptor

areas”, then an exception condition is raised: dynamic SQL error — using clause does not match 1arget

d) Let SDT be the effective data type of the i-th bound column as represented by the values of the TYPE,

LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_|
CISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC-

PRE-

TER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_ SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME

fields in the i-th item descriptor area of RD whose LEVEL is 0 (zero) and all of its subordinate
descriptor areas.
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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 descri

ptor

area of SRD corresponding to the i-th bound target (or part thereof, if the item descriptor area is a

subordinate descriptor).

Let SV be the value of the <select list> column, with data type SDT.

)

i) If TYPE indicates CHARACTER, then:

1) Let UT be the code value corresponding to CHARACTER VARYING as specified i
Table 7, “Codes used for implementation data types in SQL/CLI”, in [IS©9075-3].

2) Let LV be the implementation-defined maximum length for a CHARACTER VARY
data type.

i) Otherwise, let UT be TYPE and let LV be 0 (zero).

Let TDT be the effective data type of the i-th bound target as represented by the type UT, the le
value LV, and the values of the PRECISION, SCALE, CHARACTER_SET CATALOG, CHAJ
TER_SET_SCHEMA, CHARACTER_SET_NAME, USER{DEFINED_TYPE_CATALOG,

USER_DEFINED_TYPE_SCHEMA, USER_DEFINED~TYPE_NAME, SCOPE_CATALOG

SCOPE_SCHEMA, and SCOPE_NAMIE fields in the item descriptor area of SRD whose LEVE

0 (zero) and all of its subordinate descriptor areas.

If TDT is an array locator data type or a multisetdocator data type, then

Case:

i) If SV is not the null value, then alocator L that uniquely identifies SV is generated and the
TV of the i-th bound target is set to an implementation-dependent four-octet value that reprg
L.

i) Otherwise, the value TV'of the i-th bound target is the null value.

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 )
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>

=

NG

ngth
RAC-

Lis

value
sents
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is effectively performed and the result is the value TV of the i-th parameter.

iii)  Otherwise, the <transcoding>
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CONVERT ( CAST ( SV AS
CHARACTER VARYING (M) ) USING UTF16 )

is effectively performed, where M is the implementation-defined maximum length of a variable-
length character string, and the result is the value TV of the i-th parameter.

K) et IDA be the top-level item descriptor area corresponding to the i-th bound column

) Case:

i)

If TYPE indicates ROW, then

Case:

1)

2) Otherwise, the i-th subordinate descriptor area 0f\IDA is set to reflect the value of th
field of TV by applying GR 5)I) to the i-th subordinate descriptor area of IDA as | D/
value of i-th field of TV as TV, the value ofthe i-th field of SV as SV, and the data ty
the i-th field of SV as SDT.

Otherwise,

Case:

1) If TVis the null value, thenthe value of IP is set to the appropriate 'Code' for SQL N
DATA in Table 27, “Miscellaneous codes used in CLI”, in [ISO9075-3], and the val
the host variable addressed by DP and the value of D and the value of LP are implemn
tion-dependent.

2) Otherwise:

If TV is the null value, then the value of IP for IDA and that in all subordinate descr
areas of |DA that are not subordinate to an item descriptor area whose TYPE indica

ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET\LOCATOR, is set to th¢

appropriate 'Code' for SQL NULL DATA in Table 27, “Miscellaneous codes used in
in [1ISO9075-3] and the value of the host variable addressed by DP and the values o}
and LP are implementation-dependent.

A) Thewalue of IP is set to 0 (zero).
B)-“Case:
) If TYPE indicates CHARACTER or CHARACTER LARGE OBJECT,

1) If TVis a zero-length character string, then it is implementation-def
whether or not an exception condition is raised: data exception — z¢
length character string.

ptor
es
CLI”,
D

e i-th
\, the
pe of

ULL
e of
enta-

hen:

ned

2\ _Caca-
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a) IfHL1and HL2 are both pointer-supporting languages, then the
General Rules of Subclause 21.7, “Character string retrieval”, are
applied with DP, TV, OL, and LP as TARGET, VALUE, TARGET

OCTET LENGTH, and RETURNED OCTET LENGTH, respect

ively.

b) Otherwise, the General Rules of Subclause 21.7, “Character string

retrieval”, are applied with D, TV, OL, and LP, as TARGET, VA

LUE,
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TARGET OCTET LENGTH, and RETURNED OCTET LENGTH,
respectively.

If TYPE indicates BINARY, BINARY VARYING, or BINARY LARGE
OBJECT, then

Case:

1)

V)

Conformance Rules

[None.

1) If HL1 and HL2 are both pointer-supporting languages, then the General
Rules of Subclause 21.8, “Binary string retrieval”, are applied-with PP,
TV, OL, and LP as TARGET, VALUE, TARGET OCTET LENGTH, and
RETURNED OCTET LENGTH, respectively.

2) Otherwise, the General Rules of Subclause 21.8, “Binary string retrigval”,
are applied with D, TV, OL, and LP as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH; respectively.

If TYPE indicates ARRAY, ARRAY LOCATOR,MULTISET, or MULT[ISET
LOCATOR, then the value of RETURNED. CARDINALITY is set to the car-
dinality of TV.

Otherwise,
Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the valjie of
the host variable addressed by DP is set to TV and the value of LP i
implementation-dependent.

2) Otherwise, the\value of D is set to TV and the value of LP is implementa-
tion-dependent.

©ISO/IEC 2016 — All rights reserved
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21.7 Character stringretrieval

Function

Specify the rules for retrieving character string values.

Gernjeral Rules

1) LetT,V,TL, and RL be a TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET
L ENGTH specified in an application of this Subclause.

2) If TL is not greater than zero, then an exception condition is raised: FDW-specific condition — invaljd
$tring length or buffer length.

3) lLet L be the length in octets of V.
4) If RL is not a null pointer, then RL is set to L.
5) Case:

q) IfLisnotgreater than TL, then the first L octets of T are sebto’V and the values of the remaining gctets
of T are implementation-dependent.

b) Otherwise, T is set to the first TL octets of V and acgompletion condition is raised: warning — gring
data, right truncation.

Conformance Rules

[None.
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21.8 Binary stringretrieval

Function

Specify the rules for retrieving binary string values.

Gernjeral Rules

1) LetT,V,TL, and RL be a TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET
L ENGTH specified in an application of this Subclause.

2) If TL is not greater than zero, then an exception condition is raised: FDW-specific condition — invaljd
$tring length or buffer length.

3) lLet L be the length in octets of V.
4) If RL is not a null pointer, then RL is set to L.
5) Case:

q) IfLisnotgreater than TL, then the first L octets of T are sebto’V and the values of the remaining gctets
of T are implementation-dependent.

b) Otherwise, T is set to the first TL octets of V and acgompletion condition is raised: warning — gring
data, right truncation.

Conformance Rules

[None.
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21.9 Tablesused with SQL/MED

The tables contained in this Subclause are used to specify the codes used by the various foreign-data wrapper

interface routines.

Table 27 — Codes used for <tablereference> types

<tpblereference> type Code

TABLE_NAME 1

Table 28 — Codes used for <value expression> kinds

<\Jalue expression> kind Code
COLUMN_NAME 1
CONSTANT 2
OPERATOR 3
PARAMETER 4

Table 29 — Codes used for foreign-data wrapper diagnostic fields

header field

Figld Code | Type
CLASS ORIGIN 1 Status
MFSSAGE_LENGTH 2 Status
MFSSAGE_OCTET_LENGTH 3 Status
M'ESSAGE_TEXT 4 | status
MORE 5 | Header
NATIVE_CODE 6 Status
NUMBER 7 Header
RETURNCODE 8 Header
SQLSTATE 9 Status
SUBCLASS_ORIGIN 10 Status
Implementation-defined diagnostics <0 Header

226 Management of External Data (SQL/MED)
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Field

Code

Type

Implementation-defined diagnostics
status field

<0

Status

Table 30 — Codes used for forergn-data Wrapper descriptor fields

Figld Code SQL Item Descriptor Name Type
CARDINALITY 1040 CARDINALITY Item
CHARACTER_SET_CATALOG 1018 CHARACTER_SET_CATALOG Item
CHARACTER_SET_NAME 1020 CHARACTER_SET_NAME Item
CHARACTER_SET_SCHEMA 1019 CHARACTER_SET-SCHEMA Item
COLLATION_CATALOG 1015 COLLATION_CATALOG Item
COLLATION_NAME 1017 COLLATION_NAME Item
COLLATION_SCHEMA 1016 COLLATION_SCHEMA Item
COUNT 1001 COUNT Header
CURRENT_TRANSFORM_GROUP 1039 (Not applicable) Item
DATA 1050 DATA Item
DATA_POINTER 1010 DATA Item
DATETIME_INTERVAL_CODE 1007 DATETIME_INTERVAL_CODE Item
DATETIME_INTERVAL_PRECISION | 26 DATETIME_INTERVAL_PRECISION | Item
DEGREE 1041 DEGREE Item
DYNAMIC_FUNCTION 1031 DYNAMIC_FUNCTION Header
DYNAMICAFUNCTION_CODE 1032 DYNAMIC_FUNCTION_CODE Header
INDICATOR 1051 INDICATOR Item
KEY_MEMBER 1030 KEY_MEMBER Item
KEY_TYPE 1029 KEY_TYPE Header
LENGTH 1003 LENGTH Item
LEVEL 1042 LEVEL Item

©ISO/IEC 2016 — All rights reserved
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Field Code SQL Item Descriptor Name Type
NAME 1011 NAME Item
NULLABLE 1008 NULLABLE Item
OGFET—ENGTH 1043 OGTETENGTH Hem
PARAMETER_MODE 1021 PARAMETER_MODE item
PARAMETER_ORDINAL_POSITION | 1022 PARAMETER_ORDINAL_POSITION ‘| Item
PARAMETER_SPECIFIC_CATALOG | 1023 PARAMETER_SPECIFIC_CATALOG | Item
PARAMETER_SPECIFIC_NAME 1025 PARAMETER_SPECIFIC "NAME Item
PARAMETER_SPECIFIC_SCHEMA | 1024 PARAMETER_SPECIFIC_SCHEMA | Item
PRECISION 1005 PRECISION Item
RETURNED_CARDINALITY 1052 RETURNED CARDINALITY Item
RETURNED OCTET_LENGTH 1053 Both OCTET_LENGTH (input) and Item
RETURNED_OCTET_LENGTH (out-
put)

SCALE 1006 SCALE Item
SCOPE_CATALOG 1033 SCOPE_CATALOG Item
SCOPE_NAME 1034 SCOPE_NAME Item
SCOPE_SCHEMA 1035 SCOPE_SCHEMA Item
SRECIFIC_TYPE_CATALOG 1036 (Not applicable) Item
SRECIFIC_TYPE_NAME 1038 (Not applicable) Item
SRECIFIC_TYPE.SCHEMA 1037 (Not applicable) Item
TOP_LEVEL) 'COUNT 1044 TOP_LEVEL_COUNT Header
TYPE 1002 TYPE Item
UNNAMED 1012 UNNAMED Ttem
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
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Field Code SQL Item Descriptor Name Type

Implementation-defined foreign-data 0 (zero) | Implementation-defined foreign-data Header
wrapper descriptor header field through | wrapper descriptor header field
999, or 2
1200,
exciud=
ing val-
ues
defined
in this
table

Implementation-defined foreign-data 0 (zero) | Implementation-defined foreign-data Item
wiapper descriptor item field through | wrapper descriptor item-fi€ld
999, or 2
1200,
exclud-
ing val-
ues
defined
in this
table

Table 31 — Codes used for foPeign-data wrapper handle types

Handletype Code
ExecutionHandle 1
F§ConnectionHandle 2
ReplyHandle 3
RequestHandle 4
SqrverHandle 6
TgbleReferenceHandle 7
UsgerHandle 8
ValueExpressionHandle 9
WrapperHandle 10
WrapperEnvHandle 11
DescriptorHandle 12
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Table 32 — Ability to retrieve foreign-data wrapper descriptor fields

May beretrieved

Field SRD WRD or SPD WPD
TRD

CARDINALITY No No

CHARACTER_SET_CATALOG

CHARACTER_SET_NAME

CHARACTER_SET_SCHEMA

COLLATION_CATALOG

COLLATION_NAME

DLLATION_SCHEMA

DUNT

URRENT_TRANSFORM_GROUP

ATA No No

\TA_POINTER No No

ATETIME_INTERVAL_CODE

NTETIME_INTERVAL_PRECH-
ON

WO |l O]l O] 0O O] Q] O

)

FGREE No No

DYNAMIC_FUNCTON No No

DYNAMIC_RUNCTION_CODE No No

INDICATOR No No

KEY-MEMBER No No No

KEY_TYPE No No No

LENGTH

LEVEL

NAME
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May beretrieved

Field SRD WRD or SPD WPD
TRD

NULLABLE

OCTET_LENGTH

PARAMETER_MODE No No
PARAMETER_ORDINAL_POSITION | No No
PARAMETER_SPECIFIC_CATALOG | No No
PARAMETER_SPECIFIC_NAME No No
PARAMETER_SPECIFIC_SCHEMA | No NO

PRECISION

RETURNED_CARDINALITY No No
RETURNED_OCTET_LENGTH No No
SCALE

SCOPE_CATALOG

SCOPE_NAME

SCOPE_SCHEMA

SRECIFIC_TYPE_CATALOG

SRECIFIC_TYPE_NAME

SRECIFIC_TYPE_SCHEMA

TOP_LEVEL-COUNT

TYPE

UNNAMED

USER_DEFINED_TYPE_CATALOG

USER_DEFINED_TYPE_NAME

USER_DEFINED_TYPE_SCHEMA
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May beretrieved

Field SRD WRD or SPD WPD
TRD
Implementation-defined foreign-data | ID ID ID ID
wrapper teset -ptuf headerfetd
Implementation-defined foreign-data | ID ID ID ID
wiapper descriptor item field
T Where “No” means that the descriptor field is not retrievable, PSmeans that the descriptor field is retrievabte from the IRP
only when a prepared or executed statement is associated with the IRD, the absence of any notation means_that the descriptdr
fie|d is retrievable, and “ID” means that it is implementation-defined whether or not the descriptor field’is retrievable.
Table 33 — Ability to set foreign-data wrapper descriptor fields
May be set
Figld SRD WRD or SPD WPD
TRD
CARDINALITY No No No
CHARACTER_SET_CATALOG No
CHARACTER_SET_NAME No
CHARACTER_SET _SCHEMA No
COLLATION_CATALOG No
COLLATION_NAME No
COLLATION_SCHEMA No
COUNT No
CURRENT -TRANSFORM_GROUP | No No No No
DATA No
DATA_POINTER No
DATETIME_INTERVAL_CODE No
DATETIME_INTERVAL_PRECI- No
SION
DEGREE No No No
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May be set

Field SRD WRD or SPD WPD
TRD

DYNAMIC_FUNCTION No No No No
DYNAMIC_FUNCTION_CODE No No No No
INDICATOR No No
KEY_MEMBER No No No No
KEY_TYPE No No No No
LENGTH No
LEVEL No
NAME No
NULLABLE No
OCTET_LENGTH No
PARAMETER_MODE No No No
PARAMETER_ORDINAL_POSITION | No No No
PARAMETER_SPECIFIC_CATALOG | No No No
PARAMETER_SPECIFIC_NAME No No No
PARAMETER_SPECIFIC_SCHEMA | No No No
PRECISION No
RETURNED_CARDINALITY No No
RETURNED :OCTET_LENGTH No No
SCALE No
SCOPE_CATALOG No
SCOPE_NAME No
SCOPE_SCHEMA No
SPECIFIC_TYPE_CATALOG No No No No
SPECIFIC_TYPE_NAME No No No No
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May be set

Field SRD WRD or SPD WPD
TRD

SPECIFIC_TYPE_SCHEMA No No No No
TOP_LEVEL_COUNT No
TYPE No
UNNAMED No
U$ER_DEFINED_TYPE_CATALOG No
U$ER_DEFINED_TYPE_NAME No
U$ER_DEFINED_TYPE_SCHEMA No
Implementation-defined foreign-data | ID ID ID ID
wirapper descriptor header field
Implementation-defined foreign-data | ID 1D ID ID
wiapper descriptor item field
T Where “No” means that the descriptor field is not settable, “ID” means that it is implementation-defined whether or not the
degcriptor field is settable, and the absence of any notation;means that the descriptor field is settable.

Table 34 — Foreign-data wrapper descriptor field default values

Default values

Figld SRD WRD or APD WPD
TRD

CARDINALITY

CHARACTERSSET_CATALOG

CHARACTER SET_NAME

CHARACTER_SET_SCHEMA

COLLATION_CATALOG

COLLATION_NAME

COLLATION_SCHEMA

COUNT 0 (zero) 0 (zero)
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Default values
Field SRD WRD or APD WPD
TRD
CURRENT_TRANSFORM_GROUP
DATA
DATA_POINTER Null Null
DATETIME_INTERVAL_CODE
DATETIME_INTERVAL_PRECI-
SION
DEGREE
DYNAMIC_FUNCTION
DYNAMIC_FUNCTION_CODE
INDICATOR
KEY_MEMBER
KEY_TYPE
LENGTH
LEVEL 0 (zero)
NAME
NULLABLE
OCTET_LENGTH
PARAMETER MODE
PARAMETER' ORDINAL_POSITION
PARAMETER_SPECIFIC_CATALOG
PARAMETER_SPECIFIC_NAME
PARAMETER_SPECIFIC_SCHEMA
PRECISION
RETURNED_CARDINALITY
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Default values

Field SRD WRD or APD WPD
TRD

RETURNED_OCTET_LENGTH

SCALE

SCOPE_CATALOG

SCOPE_NAME

SCOPE_SCHEMA

SRECIFIC_TYPE_CATALOG

SRECIFIC_TYPE_NAME

SRECIFIC_TYPE_SCHEMA

TOP_LEVEL_COUNT 0 (zero) 0 (zero)

TYPE

UNNAMED

U$SER_DEFINED_TYPE_CATALOG

USER_DEFINED_TYPE_NAME

USER_DEFINED_TYPE_SCHEMA

Implementation-defined foreign;data | ID ID ID ID
wiapper descriptor header field

Implementation-defingd foreign-data | ID ID ID ID
wiapper descriptor-item field

T Where “Null”tneans that the descriptor field's default value is a null pointer, the absence of any notation means that the
degcriptor field's default value is initially undefined, “ID” means that the descriptor field's default value is implementation-defingd,
andl any other-value specifies the descriptor field's default value.

Table 35 — Codes used for the format of the character string transmitted by GetSQL String()

Format Code

SQL-string format 1

Implementation-defined formats | 1
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Format

Code

L An implementation-defined negative number different from the value associated with any other format.
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22 Foreign-data wrapper interfaceroutines

22.1 <foreign-data wrapper interfaceroutine>

Function

Describe a generic foreign-data wrapper interface routine.

For mat

<forgign-data wrapper interface routine> ::=
<fpreign-data wrapper interface routine prefix>
<foreign-data wrapper interface routine generic>

<forgign-data wrapper interface routine prefix> ::=

MEp

<forgign-data wrapper interface routine generic><:=
<fpreign-data wrapper interface routine name>

<foreign-data wrapper parameter list>

[ <foreign-data wrapper returns clause> ]

<forgign-data wrapper interface routine:-hame> ::=
\dvancelnitRequest
A\l locDescriptor

A\l locQueryContext

A\l locWrapperEnv
Close

ConnectServer
~reeDescriptor
FreeExecutionHandle
-FreeFSConnection
FreeQueryContext
-reeReplyHabdle
FreeWrapperEnv
CetAuthorizationld
CetBaolVE
CetDescriptor
CetDiagnostics
GetDistinct
GetNextReply
GetNumBoolVE
GetNumChi ldren
GetNumOrderByElems
GetNumReplyBoolVE
GetNumReplyOrderBy
GetNumReplySelectElems
GetNumReplyTableRefs
GetNumRoutMapOpts
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240

GetNumSelectElems
GetNumServerOpts
GetNumTableColOpts
GetNumTableOpts
GetNumTableRefElems
GetNumUserOpts
GetNumWrapperOpts

CatlOnts
P

CetOrderByElem
CFetReplyBoolVE
CetReplyCardinality
CetReplyDistinct
CetReplyExecCost
CetReplyFirstCost
CetReplyOrderElem
CetReplyReExecCost
CetReplySelectElem
CetReplyTableRef
CetRoutineMapping
CetRoutMapOpt
CetRoutMapOptName
CetSelectElem
CetSelectElemType
CetServerName
CetServerOpt
FetServerOptByName
CetServerType
CetServerVersion
FetSPDHandle
CetSQLString
FetSRDHandle
CetStatistics
CetTableColOpt
CGetTableColOptByName
CetTableOpt
CetTableOptByName
CetTableRefElem
CetTableRefElemType
CetTableRefTableName
CetTableServerNane
CetTRDHandle
CetUserOpt
CetUserOptByName
CetValExprColName
CetValueExpDesc
CetVabueExpKind
CetValueExpName
CetValueExpTable

GetVEChild
GetWPDHandle
GetWrapperLibraryName
GetWrapperName
GetWrapperOpt
GetWrapperOptByName
GetWRDHandle
InitRequest

Iterate

Management of External Data (SQL/MED)
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Open
ReOpen
SetDescriptor

| TransmitRequest

<for
|

<for

<f

<for
Il

<for

<for
RE

1)

2)

3)

eign-data wrapper parameter list> ::=
eft paren> <foreign-data wrapper parameter declaration>

[{ " g acl s 3 1 <rigt

bign-data wrapper parameter declaration> ::=

breign-data wrapper parameter name>
<foreign-data wrapper parameter mode>
<foreign-data wrapper parameter data type>

pign-data wrapper parameter name> ::I=
See the individual foreign-data wapper interface routine definitions

bign-data wrapper parameter mode> ::=
IN

DUT

INOUT

pign-data wrapper parameter data type> ::=
INTEGER

SMALLINT

ANY

CHARACTER <left paren> <length> <right paren>

bign-data wrapper returns clause> ::=
TURNS SMALLINT

tax Rules

\ <foreign-data wrapper interface roufine> defines a predefined routine written in a programming lang
hat is invoked by a compilation unit of the same programming language. Let HL be that programm
nguage. HL shall be one of-Ada, C, COBOL, Fortran, M, Pascal, or PL/I.

<foreign-data wrapper intérface routine> that contains a <foreign-data wrapper returns clause> is g
foreign-data wrapper'interface function. A <foreign-data wrapper interface routine> that does not cg
<foreign-data wrapper returns clause> is called a foreign-data wrapper interface procedure.

or each foreign-data wrapper interface function WF, there is a corresponding foreign-data wrapper intg
rocedure WP, with the same <foreign-data wrapper interface routine name>. The <foreign-data wr
arameter\list> for WP is the same as the <foreign-data wrapper parameter list> for WF but with thg
wing.additional <foreign-data wrapper parameter declaration>:

uage
ng

alled
ntain

rface

hpper
fol-

eturnCode OUT SMALLINT

4) HL shall support either the invocation of WF or the invocation of WP. It is implementation-defined which
is supported.

5) Case:

a) If <foreign-data wrapper parameter mode> is IN, then the parameter is an input parameter.

b) If <foreign-data wrapper parameter mode> is OUT, then the parameter is an output parameter.
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6)

7)

8)

9)

c) If <foreign-data wrapper parameter mode> is INOUT, then the parameter is both an input parameter

and an output parameter.

NOTE 64 — An output parameter is either a non-pointer host variable passed by reference or a pointer host variable passed

by value.

There shall be no <separator> between the <foreign-data wrapper interface routine prefix>and the <foreign-

data wrapper interface routine generic> in a <foreign-data wrapper interface routine name>.

et WR be a <foreign-data wrapper interface routine> and let RN be its <foreign-data wrapper intéer
foutine name>. Let RNU be the value of UPPER(RN).

Case:
q) If HL supports case sensitive routine names, then the name used for the invocatign,of WR shall b

) If HL does not support <simple Latin lower case letter>s, then the name used,for the invocation
WR shall be RNU.

) If HL does not support case sensitive routine names, then the namedased for the invocation of W
shall be RN or RNU.

et operative data type correspondence table be the data type cofrespondence table for HL as speci
in Subclause 19.5, “SQL/CLI data type correspondences”. Refer.to the two columns of the operative
tiype correspondence table as the “SQL data type column” andthe “host data type column”.

Let TI, TS TC, and TV be the types listed in the host datatype column for the rows that contains INTE
$MALLINT, CHARACTER(L) and CHARACTER:WVARYING(L), respectively, in the SQL data ty
olumn.

3) If TSis “None”, then let TS=TI.
B) If TCis “None”, then let TC=TV.
) For each parameter P,

Case:

)] If the foreign-data-wrapper parameter data type is INTEGER, then the type of the correspo
argument shall-be TI.

ing argument shall be TS

iii) _Ifthe foreign-data wrapper parameter data type is CHARACTER(L), then the type of th¢
responding argument shall be TC.

iv)  If the foreign-data wrapper parameter data type is ANY, then

ace

D

RN.

of

/R

ied
data

GER,

nding

i) If the foreign-data wrapper parameter data type is SMALLINT, then the type of the correspond-

cor-

'
wdoc.

1) If HL is C, then the type of the corresponding argument shall be "void *".

2) Otherwise, the type of the corresponding argument shall be any type (other than 'None")

listed in the host data type column.

d) Ifthe foreign-data wrapper interface routine is a foreign-data wrapper interface function, then the type

of the returned value is TS
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Access Rules

None.

General Rules

1)

The rules for invocation of the <foreign-data wrapper interface routine> are specified in Subclause-2
‘<foreign-data wrapper interface routine> invocation”.

Conformance Rules

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

fVithout Feature MO018, “Foreign-data wrapper interface routines in Ada”, a conforming foreign-dat
vrapper shall not contain an invocation of a <foreign-data wrapper interface routine> written in Ad

(Vithout Feature M019, “Foreign-data wrapper interface routines in C”, a conforming foreign-data wr
ghall not contain an invocation of a <foreign-data wrapper interface routing> written in C.

(Vithout Feature M020, “Foreign-data wrapper interface routines in COBOL ”, a conforming foreigrn
vrapper shall not contain an invocation of a <foreign-data wrapper, interface routine> written in CO

(Vithout Feature M021, “Foreign-data wrapper interface routines in Fortran”, a conforming foreign-
vrapper shall not contain an invocation of a <foreign-data wrapper interface routine> written in For|

(Vithout Feature M022, “Foreign-data wrapper interface-routines in MUMPS ”, a conforming foreigr
vrapper shall not contain an invocation of a <foreign-data wrapper interface routine> written in M.

(Vithout Feature M023, “Foreign-data wrapper ifiterface routines in Pascal”, a conforming foreign-d
vrapper shall not contain an invocation of axforeign-data wrapper interface routine> written in Pag

Vithout Feature M024, “Foreign-data Wwrapper interface routines in PL/I””, a conforming foreign-dat

(Vithout Feature M018, “Foreign-data wrapper interface routines in Ada”, a conforming SQLserver
Mot contain an invocation of(a <foreign-data wrapper interface routine> written in Ada.

ontain an invocatiofrof a <foreign-data wrapper interface routine> written in C.

(Vithout Feature.M020, “Foreign-data wrapper interface routines in COBOL ”, a conforming SQL-S
ghall not contaifran invocation of a <foreign-data wrapper interface routine> written in COBOL.

(Vithout Feature M021, “Foreign-data wrapper interface routines in Fortran”, a conforming SQL-se
ghall not-contain an invocation of a <foreign-data wrapper interface routine> written in Fortran.

vrapper shall not contain an invocation of a <foreign-data wrapper interface routine> written in PL/

2.2,

o

.
hpper
-data
BOL.

data
tran.

-data

ata
cal.

-

shall

(Vithout Feature MO19(™“Foreign-data wrapper interface routines in C”, a conforming SQLserver shgll not

erver

ver

Without Feature M022, “Foreign-data wrapper interface routines in MUMPS ”. a conforming SQL-§

erver

shall not contain an invocation of a <foreign-data wrapper interface routine> written in M.

13) Without Feature M023, “Foreign-data wrapper interface routines in Pascal”, a conforming SQL-server

shall not contain an invocation of a <foreign-data wrapper interface routine> written in Pascal.

14) Without Feature M024, “Foreign-data wrapper interface routines in PL/I”, a conforming SQLserver shall
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22.2 <foreign-data wrapper interface routine> invocation

Function

Specify the rules for invocation of a <foreign-data wrapper interface routine>.

Syn|tax Rules

1)

2)
[

3 |
i

4)

et HL be the programming language of CP, the caller of a <foreign-data wrapper interfacg,routine

\ foreign-data wrapper interface function or foreign-data wrapper interface proceduré'issinvoked by
HL mechanism for invoking functions or procedures, respectively.

et RN be the <foreign-data wrapper interface routine name> of the <foreign-datawwrapper interface rod
nvoked by CP. The number of arguments provided in the invocation shall bg the same as the numbg
cforeign-data wrapper parameter declaration>s for RN.

et DA be the data type of the i-th argument in the invocation and let-DP be the <foreign-data wrap

5)

Acg

Gen

)

arameter data type> of the i-th <foreign-data wrapper parameterdeclaration> of RN. DA shall be th
quivalent of DP as specified by the rules of Subclause 22.1, *<foreign-data wrapper interface routi

ach argument to a <foreign-data wrapper interface routine>that is of type CHARACTER(n) shall
assed by reference, according to the mechanisms of HL.

Case:

1) OfHL is C, then each input argument to a‘'<foreign-data wrapper interface routine> that is not of
CHARACTER(n) shall be passed by value. Each output argument to a <foreign-data wrapper inte
routine> that is not of type CHARACTER(n) that identifies a non-pointer host variable shall be p
by reference; each output argumeni;to a <foreign-data wrapper interface routine> that is not of
CHARACTER(Nn) that identifi€s a pointer host variable shall be passed by value.

type CHARACTER(n) ‘shall be passed by reference.

ess Rules

None.

eral Rules

\'4

the

tine>
r of

her
e HL
ne>",

be

type
rface
hssed

[ype

Otherwise, each input or eutput argument to a <foreign-data wrapper interface routine> that is pot of

1)

fthe value of any input argument provided by CP falls outside the set of allowed values of the data

type

of the parameter, or It 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

s implementation-defined.

2) When the <foreign-data wrapper interface routine> is called by CP:

a) The values of all input arguments to RN are established.

b) RN is invoked.
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a) If the <foreign-data wrapper interface routine> is a foreign-data wrapper interface function, then:

i)
i)

The values of all output arguments are established.

Let RC be the return value.

i)

i)

4) Case:

i)

i)

iv)

Conformance Rules

) 1T the <toreign-data wrapper intertace routine> Is a tforeign-data wrapper interface procedure,.tf

3) If RN executed successfully, then:

) If RN did not execute successfully, then:

The values of all output arguments are established except for the argument associated wi
ReturnCode parameter.

Let RC be the argument associated with the ReturnCode parameter.

Either a completion condition is raised: successful completion,.er a completion conditior
raised: no data.

Case:
1) Ifacompletion condition is raised: successful cempletion, then RC is set to indicate Su

2) If a completion condition is raised: warning, then RC is set to indicate Success with
information.

3) If acompletion condition is raised:\no data, then RC is set to indicate No data found.

All changes made to SQL-data 0r schemas by the execution of RN are canceled.

One or more exception conditions are raised as determined by the General Rules of this
other Subclauses of this part of ISO/IEC 9075 or by implementation-defined rules.

Case:

1) If an exception condition is raised: FDW-specific condition — invalid handle, then R
set to-indicate Invalid handle.

2) _QOtherwise, RC is set to indicate Error.

ITRN is a foreign-data wrapper interface wrapper routine, then the actions of invoking the
server in response to the failed execution of RN are implementation-dependent.

en:
h the

LCESS.

[oX

hnd

C iS

5QL-

None.
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22.3 Foreign-data wrapper interface wrapper routines

22.3.1 Advancel nitRequest

Furction

Dete

FDW-replies and FDW-executions.

Def

nition

AdvahcelnitRequest (
-SConnectionHandle IN INTEGER,
RequestHandle IN INTEGER,
ReplyHandle ouT INTEGER,
FxecutionHandle ouT INTEGER,
PDueryContextHandle IN INTEGER )

RETURNS SMALLINT

Gernjeral Rules

1)
2)

3)
4)

5)
6)

7)

8)
9

246

mine whether a foreign-data wrapper can execute a foreign server request and gather multiple-diffe

| et FSCH be the value of FSConnectionHand g

f FSCH does not identify an allocated FScannection, then an exception condition is raised: FDW-sp
¢ondition — invalid handle.

et QCH be the value of QueryContextHandle.

¢ondition — invalid handle,
et RQH be the value of'‘RequestHandle.
\ set SRH of pairs:of-teply handles and corresponding execution handles is created as follows:

3) Let RPH{and EXH; be the ReplyHandle and ExecutionHandle, respectively, that would be retu
by an-invacation of InitRequest() with FSCH and RQH as input arguments.

b) RRH; and EXH; are the i-th pair included in SRH.

rent

ecific

f QCH does not identify an allogated query context, then an exception condition is raised: FDW-spgcific

ned

| ettRPH and EXH be a pair of reply handle and execution handle included in SRH, chosen in a fore

gn-

data wrapper implementation-dependent way.
ReplyHandle is set to RPH.

ExecutionHandle is set to EXH.
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Confor mance 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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22.3.2 AllocQueryContext

Function

Allocate a query context and assign a handle to it.

Definition

AllofQueryContext (
-SConnectionHandle IN INTEGER,
PDueryContextHandle ouT INTEGER )

RETURNS SMALLINT

Gereral Rules

1) et FSCH be the value of FSConnectionHandle.

2) If FSCH does not identify an allocated FSConnection, then an exception condition is raised: FDW-sp
ondition — invalid handle.

3) If the foreign-data wrapper implementation-dependent maximum number of query contexts that can
llocated at one time has already been reached, then an gxception condition is raised: FDW-specific conglition
1+ limit on number of handles exceeded. A skeleton query context is allocated and is assigned a unic
alue that is returned in QueryContextHandle.

4) Case:

cl)

)

ConfermanceRutes

If the memory requirements to manage a query context cannot be satisfied, then QueryContextH
is set to 0 (zero) and an exception.condition is raised: FDW-specific condition — memory alloc
error.

NOTE 65 — No diagnasticiinformation is generated in this case, as there is no valid QueryContextHandle that
used to obtain diagngsties/information.

If the resources to manage a query context cannot be allocated for foreign-data wrapper implement
defined reasons,.then an implementation-defined exception condition is raised. A skeleton quer
context is allocated and is assigned a unique value that is returned in QueryContextHandle.

Otherwise; the resources to manage a query context are allocated and are referred to as an allog
guery.context. The allocated query context is assigned a unique value that is returned in QueryCo
tHandle.

ecific

be

ue

hndle
htion

Can be

htion-

ated
ntex-

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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22.3.3 AllocWrapper Env

Function

Allocate a foreign-data wrapper environment and assign a handle to it.

Def{nition

AllopWrapperEnv (
rapperHandle IN INTEGER,
rapperEnvHandle ouT INTEGER )

RETURNS SMALLINT

Gereral Rules

1) et WH be the value of WrapperHandle.

2) If WH does not identify an allocated foreign-wrapper descriptiamn)then an exception condition is raiged:
IFDW-specific condition — invalid handle.

3) Ifthe implementation-defined maximum number of foreigh=data wrapper environments that can be allogated
4t one time has already been reached, then an exceptiofCcondition is raised: FDW-specific condition|—

limit on number of handles exceeded. A skeleton FDW-environment is allocated and is assigned a ufique
alue that is returned in WrapperEnvHandle.

4) Case:

3) If the memory requirements to manage an foreign-data wrapper environment cannot be satisfied] then
WrapperEnvHandle is set to zera-and an exception condition is raised: FDW-specific condition |—
memory allocation error.

NOTE 66 — No diagnasticiinformation is generated in this case, as there is no valid WrapperEnvHandle that cqn be
used to obtain diagngsties/information.

) If the resources to manage an foreign-data wrapper environment cannot be allocated for implementation-
defined reasons,.then an implementation-defined exception condition is raised. A skeleton FDW
environment-is_allocated and is assigned a unique value that is returned in WrapperEnvHandle.

¢) Otherwisg; the resources to manage an foreign-data wrapper environment are allocated and are referred
to as<an allocated FDW-environment. The allocated FDW-environment is assigned a unique vallie
thatis returned in WrapperEnvHandle.

5) If@n exception condition is raised in any of the routines invoked in any of the following General Rules,
tmmmmmmmmw i i i i i iated

with the WrapperEnvHandle and further processing of this routine is terminated as if the exception condition
had been raised in this routine.

6) Let WN be the WrapperName that would be returned by an invocation of GetWrapperName() with WH
as the WrapperHandle parameter.

7) Let WL be the WrapperLibraryName that would be returned by an invocation of GetWrapperLibrary-
Name () with WH as the WrapperHandle parameter.
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8) It is implementation-dependent what use the Al locWrappertEnv() routine makes of the values of WN
and WL.

Conformance Rules

1) Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contain an
:Invocatlon of a <foreign-data wrapper Interface routine> that contains a <foreign-data wrapper interface
outine name> that contains AllocWrapperEnv.
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22.3.4 Close

Function

Close an FDW-execution.

Definition

Closge (
FxecutionHandle IN INTEGER )
RETURNS SMALLINT

Gernjeral Rules

1) lLet EH be the value of ExecutionHandle.

2) If EH does not identify an opened FDW-execution, then an exception‘condition is raised: FDW-spedific
ondition — function sequence error.

3) lLet E be the opened FDW-execution identified by EH.
4) Case:

q) [Ifthere is no open cursor associated with E, thén an exception condition is raised: invalid cursor gtate.
b) Otherwise:

i) The open cursor associated with E is placed in the closed state and its result set descriptqr is
destroyed.

i) Any fetched row associated with E is removed from association with E.

5) [EH is reset to be an allocated FDW-execution.

Conformance Rules

1) Without Featuré\MO010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair] an
:Invocation of.d\<foreign-data wrapper interface routine> that contains a <foreign-data wrapper interfface
outine name> that contains Close.
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5 ConnectServer

Function

Establish a connection to a foreign server and assign a handle to it.

Def

Conn

RETU

Ger

1)
r

2)
3)

4)
5)

q

6)

q

7)

8)

9)

q

$erverHandle parameter.

$erverHandle parameter.

aised: FDW-specific condition — invalid handle.

| et SH be the value of ServerHandle.

| et UH be the value of UserHandle.

hen the diagnostics records rettirned by the invoked routines are transferred to the foreign-data wra|

et UN be the Authgrizationld that would be returned by an invocation of GetAuthorizationld()
JH as the UserHandle parameter.

et SN be therServerName that would be returned by an invocation of GetServerName () with SH

et/ ST'be the ServerType that would be returned by an invocation of GetServerType() with SH 3

f SH does not identify an allocated foreign server description, then an exception condition is raised: f
gpecific condition — invalid handle.

f UH does not identify an allocated userapping description, then an exception condition is raised: f
gpecific condition — invalid handle.

nition

bctServer (

rapperEnvHandle IN INTEGER,

ServerHandle IN INTEGER,

JserHandle IN INTEGER,

FSConnectionHandle ouT INTEGER )

RNS SMALLINT

eral Rules

f WrapperEnvHandle does not identify an allocated FDW-enyitonment, then an exception condition is

DW-

DW-

f an exception condition is raised in any of the routines invoked in any of the following General Rules,

bper

iagnostics area associated with the WrapperEnvHandle and further processing of this routine is termipated
as if the exception condition had been raised in this routine.

with

s the

s the

10) Let SV be the ServerVersion that would be returned by an invocation of GetServerVersion() with SH
as the ServerHandle parameter.

11) Let E be the FDW-environment identified by WrapperEnvHandle.

12) The foreign-data wrapper diagnostics area associated with E is emptied.
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13) If the implementation-defined maximum number of FS-connections that can be allocated at one time has
already been reached, then FSConnectionHandle is set to zero and an exception condition is raised: FDW-
specific condition — limit on number of handles exceeded.

14) Case:

a) Ifthe memory requirements to manage an FS-connection cannot be satisfied, then FSConnectionHandle

H tio oo Belar-aa Bian Baaitian-tetral A -I\AL i P HE TP rall Fi o o
10 OCLIU ZTTU AU dlT TALTULTUTT CUTTUTUIUTT 1O TATOTU. T DV OUJUUINTTL CUTNTUTLIUTT ITICITIUN y calmfouatiul gl ror.

) If the resources to manage an FS-connection cannot be allocated for implementation-defined reasons,
then FSConnectionHandle is set to zero and an implementation-defined exception condifiornis raised.

) Otherwise, the resources to manage an FS-connection are allocated and are referredite’as an allocated
FS-connection. The allocated FS-connection is assigned a unique value that is returned in FSCopnec-
tionHandle.

15) Case:

3) If aconnection to FScannot be made, then an exception condition is.raised: FDW-specific condition
— unable to establish connection.

T) Otherwise, the connection to FSis established.
16)

t is implementation-dependent what use the foreign-data wrdpper makes of the values of UN, SN, ST, and
$v.

Conformance Rules

1) Without Feature M010, “Foreign-data wrappensupport”, a conforming SQL-server shall not contair] an
:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interfface
outine name> that contains ConnectServer.
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22.3.6 FreeExecutionHandle

Function

Deallocate an FDW-execution.

Definition

FreegxecutionHandle (
FxecutionHandle IN INTEGER )
RETURNS SMALLINT

Gereral Rules

1) lLet EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exception condition is raised: FDW-spgcific
ondition — invalid handle.

3) lLet E be the FDW-execution identified by EH.

4) The foreign-data wrapper diagnostics area associated with E is emptied.

5) If there is a foreign-data wrapper cursor CR associated with E, then:

3) If CRis open, then:

i) CRis placed in the closed state and its result set descriptor is destroyed.

i) Any fetched row associated with E is removed from association with E.

) The cursor declaration desériptor and cursor instance descriptor of CR are destroyed.
6) Case:

3) If the PASSTHROUGH flag associated with EH is False, then:

i) Let SRDbe the server row descriptor associated with E and let SRDHandl e be the descrijptor
handle’'that identifies SRD. The FreeDescriptor() routine is invoked with SRDHandle as
the-DescriptorHandle parameter.

i) Let SPD be the server parameter descriptor associated with E and let SPDHandle be the
descriptor handle that identifies SPD. The FreeDescriptor() routine is invoked with
SPDHandle as the DescriptorHandle parameter.

b) Otherwise:

)] Let SRD be the server row descriptor associated with E and let SRDHandle be the descriptor
handle that identifies SRD. The FreeDescriptor() routine is invoked with SRDHandle as
the DescriptorHandle parameter.
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i) Let SPD be the server parameter descriptor associated with E and let SPDHandle be the
descriptor handle that identifies SPD. The FreeDescriptor() 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 FreeDescriptor() routine is invoked with WRDHandle as
the DescriptorHandle parameter.

H

IE is deallocated and all its resources are freed.

iv)  Let WPD be the wrapper parameter descriptor associated with E and let WPDHandle lae|the
descriptor handle that identifies WPD. The FreeDescriptor() routine is invokédywith
WPDHandle as the DescriptorHandle parameter.

formance Rules

[Vithout Feature M010, “Foreign-data wrapper support”, a conforming SQL*server shall not contair] an
nvocation of a <foreign-data wrapper interface routine> that contains a.<foreign-data wrapper interfface
outine name> that contains FreeExecutionHandle.
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22.3.7 FreeFSConnection

Function

Deallocate a FS-connection.

Def

Free

RETU

Ger
1)
2)

3)
4)
5)

6)

Cor

1)

nition

~SConnection (
FSConnectionHandle IN INTEGER )
RNS SMALLINT

eral Rules

| et FSCH be the value of FSConnectionHandle.

f FSCH does not identify an allocated FS-connection, then an excéption condition is raised: FDW-sp
ondition — invalid handle.

et C be the allocated FS-connection identified by FSCH.

The foreign-data wrapper diagnostics area associated with C is emptied.

f an allocated query context is associated with C,then an exception condition is raised: FDW-speci
ondition — function sequence error.

C is deallocated and all its resources are freed.

formance Rules

(Vithout Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair

:Invocation of a <foreign-data-Wwrapper interface routine> that contains a <foreign-data wrapper inter

outine name> that contains FreeFSConnection.

ecific

c
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22.3.8 FreeQueryContext

Function

Deallocate a query context.

Definition

FreePueryContext (
PDueryContextHandle IN INTEGER )
RETURNS SMALLINT

Gernjeral Rules

1) lLet QCH be the value of QueryContextHandle.

2) If QCH does not identify an allocated query context, then an exception condition is raised: FDW-specific
ondition — invalid handle.

3) Let Q be the allocated query context identified by QCH.
4) The foreign-data wrapper diagnostics area associated with Q is emptied.

5) If an allocated reply description or FDW-executioriis associated with Q, then an exception conditiof is
faised: FDW-specific condition — function sequence error.

6) @ is deallocated and all its resources are frged.

Conformance Rules

1) Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair] an
:Invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-data wrapper interface
outine name> that contains FreeQueryContext.
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22.3.9 FreeReplyHandle

Function

Deallocate an FDW-reply.

Def

Free

RETU

Ger
1)

2)

3)
4)
5) |
Con

1)

nition

ReplyHandle (
ReplyHandle IN INTEGER )
RNS SMALLINT

eral Rules

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an exception condition is raised: FDW-sp
ondition — invalid handle.

et R be the FDW-reply identified by RH.

The foreign-data wrapper diagnostics area associated with R is emptied.

R is deallocated and all its resources are freed.

formance Rules

(Vithout Feature M010, “Foreign-data:wrapper support”, a conforming SQL-server shall not contair

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper inter

outine name> that contains FréeReplyHandle.

bcific

an
face
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22.3.10FreeWrapper Env

Function

Deallocate a FDW-environment.

Definition

FreefllrapperEnv (
rapperEnvHandle IN INTEGER )
RETURNS SMALLINT

Gernjeral Rules

1) lLet WEH be the value of WrapperEnvHandle.

2) If WEH does not identify an allocated FDW-environment, then an’exception condition is raised: FDW\-
$pecific condition — invalid handle.

3) et E be the allocated FDW-environment identified by WEH:
4) The foreign-data wrapper diagnostics area associated with E is emptied.

5) If an allocated FS-connection is associated with E;then an exception condition is raised: FDW-specjfic
ondition — function sequence error.

6) [ is deallocated and all its resources are freed.

Conformance Rules

1) Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair] an
:Invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-data wrapper interface
outine name> that contains FreeWrapperEnv.
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11GetNextReply

Function

Get a new reply handle and execution handle for a foreign server request.

Def

GetN

RETU

Ger
1)
2)

3)

4)
5)
6) |
7)1

Con

1)

foutine during which RH was allocated.

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface

nition

extReply (

ReplyHandle IN INTEGER,
NextReplyHandle ouT INTEGER,
NextExecutionHandle ouT INTEGER )
RNS SMALLINT

eral Rules

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an‘exception condition is raised: FDW-spgcific
ondition — invalid handle.

et SRH be the set of reply handles that was allocated duriing the execution of the Advance InitRequest()

et NRH be a handle referencing an allocated reply description included in SRH.
et NEH be the handle referencing an FDW-éxecution that corresponds to NRH.
NextReplyHandle is set to NRH.

NextExecutionHandle is set to NEH.

formance Rules
[Vithout Feature M0O10; “Foreign-data wrapper support”, a conforming SQL-server shall not contair] an

outine namex that contains GetNextReply.
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22.3.12GetNumReplyBoolVE

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.

Deflnition

GetNpimReplyBoolVE (
ReplyHandle IN INTEGER,

umberOfBoolVEs ouT INTEGER )

RETURNS SMALLINT

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: FDW-sp
tondition — invalid handle.

3) Let Q be the query associated with RH.

4) Let N be the number of <boolean value expression> elements simply contained in the <where claus
D that the foreign-data wrapper is capable of handling.

5) INumberOfBoolVEs is set to N.

Cornformance Rules

1) Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contain

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper inter

outine name> that contajns GetNumReplyBoolVE.

cific
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22.3.13GetNumReplyOrder By

Function

Get the number of columns that are used to order the result that the foreign-data wrapper is capable of handling.

Def

GetN

RETU

Ger
1)
2)

3)

4) |

Con

1)

that the foreign-data wrapper is capable of handling.

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper inter

nition

LimReplyOrderBy (

ReplyHandle IN INTEGER,
NumberOfOrderByElems OUT SMALLINT )
RNS SMALLINT

eral Rules

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an exception condition is raised: FDW-sp
ondition — invalid handle.

L et NOE be the number of <value expression>s used to order the result of the query associated with
NumberOfOrderByElems is set to NOE.

formance Rules
(Vithout Feature M010, “Foreign-data\wrapper support”, a conforming SQL-server shall not contair]

outine name> that contains GetNumReplyOrderBy.

bcific
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22.3.14GetNumReplySelectElems

Function

Get the number of <value expression>s in the <select list> of a query that the foreign-data wrapper is capable
of handling.

Def

GetN

RETU

Gen

1)
2)

3)
4)

5) |

Con

1)

foreign-data wrapper is capable of handling.

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper inter

nition

imReplySelectElems (

ReplyHandle IN INTEGER,
umberOfSelectListElements ouT SMALLINT )
RNS SMALLINT

eral Rules

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an‘exception condition is raised: FDW-sp
tondition — invalid handle.

et Q be the query associated with RH.

et N be the number of <value expression> elements simply contained in the <select list> of Q that
NumberOfSelectListElements is set to N.

formance Rules
(Vithout Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair

outine name> that contains GetNumReplySelectElems.
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15GetNumReplyTableRefs

Function

Get the number of <table reference>s in the <from clause> of a query that can be processed by the foreign-data

wrap

per.

Def

GetN

RETU

Gen

1)
2)

3)
4)

5) |

Con

1)

nition

LimReplyTableRefs (

ReplyHandle IN INTEGER,
umberOfTableReferences ouT SMALLINT )
RNS SMALLINT

eral Rules

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an‘exception condition is raised: FDW-sp
tondition — invalid handle.

et Q be the query associated with RH.

et N be the number of <table reference> elements:simply contained in the <from clause> of Q that

foreign-data wrapper is capable of handling.

NumberOfTableReferences is set to N.

formance Rules

(Vithout Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper inter

outine name> that contains GetNumReplyTableRefs.

cific

the
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16GetOpts

Function

Requ

est the foreign-data wrapper to supply information about the capabilities of a given object, and other

information pertaining to that object.

Def

GetO

RETU

wher
defin

Gen

1)
2)

q

3)

q

4)

$pecific exception — invalid handle:

nition

hts (

I nputHandle IN INTEGER,

HandleType IN SMALLINT,

ReturnFormat ouT INTEGER,

Dptions ouT CHARACTER VARYING(L2),
BufferLength IN INTEGER,

StringlLength ouT INTEGER )

RNS SMALLINT

p: L2 is determined by the value of StringLength and has a maximum value equal to the implementgtion-
bd maximum length of a variable-length character string.

eral Rules

et IH be the value of InputHandle and let HT be-the value of HandleType.

f HT is not one of the code values in Table 31, “Codes used for foreign-data wrapper handle types”| then
in exception condition is raised: FDW-spegific exception — invalid handle.

f IH does not identify a handle of the.type indicated by HT, then an exception condition is raised: RDW-

Case:
) If HT indicates WRAPPER HANDLE, then
Case:

i) If the-foreign-data wrapper FDW described by IH cannot return a report of its capabilities and
other information, then a completion condition is raised: no data.

i) Otherwise, a description CD of the capabilities of FDW is created.

ll)) I¥ HT indicates SERVER HANDLE, then

©ISO/

Case:

i) If the foreign server FSdescribed by IH cannot return a report of its capabilities and other
information, then a completion condition is raised: no data.

i) Otherwise, a description CD of the capabilities of FSis created.

If CD is an XML document, then it shall be a valid XML document according to the following
DTD:

IEC 2016 — All rights reserved Foreign-data wrapper interfaceroutines 265


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
22.3 Foreign-data wrapper interface wrapper routines

<?xml version="1.0" encoding=""charencodi ng" ?>
<I—- SQL/MED GetOpts Document —>
<I- UTF-8 and UTF-16 are the only required encodings —>
<IELEMENT SQLMEDGenericOptions (SQLMEDGenericOption)+ >
<IELEMENT SQLMEDGenericOption (#PCDATA)>
<IATTLIST SQLMEDGenericOption SQLMEDOptionName CDATA #REQUIRED>

IATTLIST QQI Ml:l'\f‘nnnrit\nptinn

SQLMEDOptionType (INTEGER | CHARACTER) #REQUIRED>

where char encodi ng is either UTF-8 or UTF-16.

NOTE 67 — The CDATA value of the SQLMEDOptionName attribute and the PCDATA text of the
SQLMEDGenericOption tag are implementation-defined.

NOTE 68 — The DTD can be internal to the XML document or it can be an externalkDTD referenced fy a
URI as specified in the XML specification. The way in which the foreign-data wrapper knows the URI to
specify in the XML document is implementation-defined.

5) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to Options, CD, LO, @nd
$tringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETWRNED OCTET LENGTH
flespectively.

6) Case:
qd) If CD is an XML document, then the value of Returnkermat is set to one (1).

) If CD is in a format defined by the foreign-data wrapper, then the value of ReturnFormat is set {o a
value, defined by the foreign-data wrapper, that:corresponds to that format.

NOTE 69 — All negative values are reserved for.use by foreign-data wrappers. All non-negative values are resdrved
for use by this International Standard.

Conformance Rules

1) ithout Feature M009, “GetOpts and-GetStatistics routinesGetOpts and GetStatistics routines”, a confofming
$QL-server shall not contain aniinvocation of a <foreign-data wrapper interface routine> that contains a
fforeign-data wrapper interface routine name> that contains GetOpts.

266 Management of External Data (SQL/MED) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
22.3 Foreign-data wrapper interface wrapper routines

22.3.17GetReplyBoolVE

Function

Get the ordinal position, within the <where clause> of a query, of a <boolean value expression> element that
the foreign-data wrapper is capable of handling.

Definition

GetReplyBoolVE (
ReplyHandle IN INTEGER,
I ndex IN SMALLINT,
Boo 1 VENumber ouT SMALLINT )

RETURNS SMALLINT

Gerneral Rules

1)
2)

3)
4)

5)

6)

7)

8)

Confor mance Rules

1)

©ISO/IEC 2016 — All rights reserved

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an-exception condition is raised: FDW-sp
tondition — invalid handle.

et | be the value of Index.

f | is less than 1 (one), then an exception condition is raised: FDW-specific condition — invalid opt
iindex.

et Q be the query associated with RH, ket WCQ be the <where clause> of Q.

et N be the number of <boolean value expression> elements simply contained in WCQ that the for
dlata wrapper is capable of handling: Let BVEH be a list containing only those N <boolean value expres
glements, in the same relative-positions in which they appear in WCQ.

f | is greater than N, then a-Completion condition is raised: no data, and no further rules of this Subg
re applied.

BoolVENumber-isset to the ordinal position in WCQ of the <boolean value expression> element th
I-th within BVEH!

Without Feature M010, “Foreign-data wrapper support”, a conforming SOL-server shall not contair]

cific

on
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an

invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface

routine name> that contains GetReplyBoolVE.
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22.3.18GetReplyCardinality

Function

Get an estimate of the cardinality of the result set associated with a given reply.

Def

GetR

RETU

Ger
1)
2)

3)

4) |

Con

1)

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper inter

nition

pplyCardinality (

ReplyHandle IN INTEGER,
ReplyCardinality ouT INTEGER )
RNS SMALLINT

eral Rules

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an exception condition is raised: FDW-sp
ondition — invalid handle.

et C be the estimated cardinality of the result set associated with RH.

NOTE 70 — If the foreign-data wrapper has no means to estimate the cardinality of the result set associated with RH
C is a foreign-data wrapper implementation-dependent default value.

ReplyCardinality is set to C.

formance Rules
(Vithout Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair]

outine name> that contaips'GetReplyCardinality.
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19GetReplyDistinct

Function

Get information as to whether the foreign-data wrapper is capable of providing distinct rows in the result set.

Def

GetR

RETU

Ger
1)
2)

3)

[«

Cor

1)

) Otherwise, IsDistinct is set to O (zero).

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper inter

nition

bplyDistinct (

ReplyHandle IN INTEGER,
IsDistinct ouT SMALLINT )
RNS SMALLINT

eral Rules

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an exception condition is raised: FDW-sp
ondition — invalid handle.

Case:

) If the foreign-data wrapper is capable of providifg distinct rows in the result set, then IsDistinct
to 1 (one).

formance Rules
(Vithout Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair]

outine name> that contaifns)GetReplyDistinct.

bcific

is set

an
face
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22.3.20GetReplyExecCost

Function

Get a value that represents the estimated “cost” to retrieve the result set associated with the reply. Larger values
represent greater costs.

Def

GetR

RETU

Gen

1)
2)

3)

4) |

Cor

1)

:Invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-data wrapper inter|

nition

bplyExecCost (

ReplyHandle IN INTEGER,
ReplyTotalExecCost ouT INTEGER )
RNS SMALLINT

eral Rules

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an‘exception condition is raised: FDW-sp
tondition — invalid handle.

| et C be the estimated cost to retrieve the result set associated with RH.

NOTE 71 — If the foreign-data wrapper has no means te'estimate the cost to retrieve the result set associated with RH
C is a foreign-data wrapper implementation-dependent default value.

ReplyTotalExecCost is set to C.

formance Rules
(Vithout Feature M010, “Foreigh=data wrapper support”, a conforming SQL-server shall not contair]

outine name> that contains'GetReplyExecCost.

cific

H, then

an
face
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22.3.21GetReplyFirstCost

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.

Def

GetR

RETU

Gernjeral Rules

1)
2)

3)

4) |

Cor

1)

:Invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-data wrapper inter|

nition

bplyFirstCost (

ReplyHandle IN INTEGER,
ReplyExecFirstCost ouT INTEGER )
RNS SMALLINT

et RH be the value of ReplyHandle.

tondition — invalid handle.

et C be the estimated cost to retrieve the first row of the result set associated with RH.

NOTE 72 — If the foreign-data wrapper has no means ta.estimate the cost to retrieve the first row of the result set assq
with RH, then C is a foreign-data wrapper implementation-dependent default value.

ReplyExecFirstCost is set to C.

formance Rules
(Vithout Feature M010, “Foreigh=data wrapper support”, a conforming SQL-server shall not contair]

outine name> that contains'GetReplyFirstCost.

f RH does not identify an allocated reply description, then anexception condition is raised: FDW-spgcific

ciated

an
face
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22GetReplyOrderElem

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.

Def

GetR

RETU

Gen

1)
2)

3)
4) |
|
5)
6) |
|

7)

q

8)

Con

nition

bplyOrderElem (

ReplyHandle IN INTEGER,

I ndex IN SMALLINT,
DrderByNumber ouT SMALLINT )
RNS SMALLINT

eral Rules

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an-exception condition is raised: FDW-sp
tondition — invalid handle.

et | be the value of Index.

f | is less than 1 (one), then an exception condition is raised: FDW-specific condition — invalid opt
ndex.

et Q be the query associated with RH ket SLQ be the <select list> of Q.

et N be the number of <value expression> elements simply contained in SLQ that the foreign-data wr
s capable of handling. Let VEH:wbe a list containing only those N <value expression> elements, in the

felative positions in which they appear in SLQ.

f | is greater than N, then a-Completion condition is raised: no data, and no further rules of this Subg

are applied.

DrderByNumber-is-set to the ordinal position in SLQ of the <value expression> element that is I-th v
EH.

formance Rules

Without Feature M010, “Foreign-data wrapper support”, a conforming SOL-server shall not contair]

1)

cific

on

Bpper
Same

lause

ithin

an

invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
routine name> that contains GetReplyOrderElem.
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22.3.23GetReplyReExecCost

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.

Def

GetR

RETU

Gernjeral Rules

1)
2)

3)

4) |

Cor
1)

:Invocation of a <foreign-data-wrapper interface routine> that contains a <foreign-data wrapper inter|

nition

bplyReExecCost (

ReplyHandle IN INTEGER,
ReplyReExecutionCost OUT INTEGER )
RNS SMALLINT

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an‘exception condition is raised: FDW-sp
tondition — invalid handle.

et C be the estimated cost to re-execute the reply identified by RH.

NOTE 73 — If the foreign-data wrapper has no means teestimate the cost to re-execute RH, the C is a foreign-data wj
implementation-dependent default value.

ReExecutionCost is set to C.

formance Rules
(Vithout Feature M010, “Foreigh=data wrapper support”, a conforming SQL-server shall not contair]

outine name> that contains'GetReplyReExecCost.

cific

rapper
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22.3.24GetReplySelectElem

Function

Get the ordinal position, within the <select list> of a query, of a <value expression> element that the foreign-
data wrapper is capable of handling.

Def

GetR

RETU

Gen

1)
2)

3)
4)

5)

6)

7)

8)

(

q

q

Con

1)

274 Management of External Data (SQL/MED)

nition

bplySelectElem (

ReplyHandle IN INTEGER,

I ndex IN SMALLINT,
SelectListElementNumber ouT SMALLINT )
RNS SMALLINT

eral Rules

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an-exception condition is raised: FDW-sp
tondition — invalid handle.

et | be the value of Index.

f | is less than 1 (one), then an exception condition is raised: FDW-specific condition — invalid opt
ndex.

et Q be the query associated with RH ket SLQ be the <select list> of Q.

et N be the number of <value expression>s simply contained in S.Q that the foreign-data wrapper
apable of handling. Let VEH be a-list containing only those N <value expression> elements, in the

felative positions in which they appear in SLQ.

f | is greater than N, then a-Completion condition is raised: no data, and no further rules of this Subg

are applied.

$electListElementNumber is set to the ordinal position in SLQ of the <value expression> element tf

-th within VEH.

formance Rules

Without Feature M010, “Foreign-data wrapper support”, a conforming SOL-server shall not contair]

cific

on

S
Same

lause

atis

an

invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
routine name> that contains GetReplySelectElem.
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22 3.25GetReply TableRef

Function

Get the ordinal position, within the <from clause> of a query, of a <table reference> element that the foreign-
data wrapper is capable of handling.

Def

GetR

RETU

Gen

1)
2)

3)
4)

5)

6)

7)

8)

(

q

Con

1)
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nition

bplyTableRef (

ReplyHandle IN INTEGER,

I ndex IN SMALLINT,
fableReferenceNumber ouT SMALLINT )
RNS SMALLINT

eral Rules

et RH be the value of ReplyHandle.

f RH does not identify an allocated reply description, then an-exception condition is raised: FDW-sp
tondition — invalid handle.

et | be the value of Index.

f | is less than 1 (one), then an exception condition is raised: FDW-specific condition — invalid opt
ndex.

et Q be the query associated with RH ket FCQ be the <from clause> of Q.

et N be the number of <table refererice>s simply contained in FCQ that the foreign-data wrapper i
apable of handling. Let TRH be a‘list containing only those N <table reference>s, in the same relat

positions in which they appearin FCQ.

f | is greater than N, then a-Completion condition is raised: no data, and no further rules of this Subg

are applied.

TableReferenceNumber is set to the ordinal position in FCQ of the <table reference> element that i

vithin TRH.

formance Rules

Without Feature M010, “Foreign-data wrapper support”, a conforming SOL-server shall not contair]

cific

on

oY

ve

lause

[-th

an

invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
routine name> that contains GetReplyTableRef.
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26GetSPDHandle

Function

Get the descriptor handle of the server parameter descriptor associated with a given ExecutionHandle.

Def

GetS

RETU

Ger
1)
2)

3)

Cor

1)

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper inter

nition

PDHandle (

FxecutionHandle IN INTEGER,
SPDHandle ouT INTEGER )
RNS SMALLINT

eral Rules

| et EH be the value of ExecutionHandle.

f EH does not identify an allocated FDW-execution, then an exception condition is raised: FDW-sp
ondition — invalid handle.

bPDHandle is set to the descriptor handle of the server pardmeter descriptor associated with EH.

formance Rules
(Vithout Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair|

outine name> that contains GetSPDHandle.

bcific

an
face
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22.3.27GetSRDHandle

Function
Get the descriptor handle of the server row descriptor associated with a given execution handle.
Definition
GetSRDHandle (
FxecutionHandle IN INTEGER,
SRDHand le ouT INTEGER )
RETURNS SMALLINT
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-sp
ondition — invalid handle.
3) $RDHandle is set to the descriptor handle of the server rew descriptor associated with EH.
Corjformance Rules
1) Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper inter

outine name> that contains GetSRDHandle.

bcific

an
face
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22.3.28GetStatistics

Function

Retrieve implementation-defined statistics associated with a foreign server request.

Definition
GetSgatistics (
FxecutionHandle IN INTEGER,
ReturnFormat ouT INTEGER,
Statistics ouT CHARACTER VARYING(L),
BufferLength IN INTEGER,
StringlLength ouT INTEGER )

RETURNS SMALLINT

wherp: L is equal to the value of StringLength and has a maximum value équal to the implementation-defined

maximum length of a variable-length character string.

Gerneral Rules

1) lLet EH be the value of ExecutionHandle.

2) I|fFEHdo

3) Case:
q) Ifth
ated

<I—
<I—

<

rondition — invalid handle.

then it shall be a valid XML document according to the following DTD.

<?xml version="1.0",encoding=""char encodi ng" ?>

<IELEMENT SQLMEDStatisticsSet (SQLMEDStatistics)+ >

Wwhere char encodi ng is either UTF-8 or UTF-16.

es not identify an allocated FDW-executien, then an exception condition is raised: FDW-spgcific

e foreign-data wrapper is able to report statistics associated with the foreign server request agsoci-
with EH, then a report of these statistics is created. If the report is in the form of an XML document,

SQL/MED GetStatistics Document —>
UTF-8 and(UTF-16 are the only required encodings —>

1ELEMENT) SQLMEDStatistics (#PCDATA)>
<IATFEIST SQLMEDStatistics SQLMEDStatisticName CDATA #REQUIRED>
<IATTLIST SQLMEDStatistics

SQLMEDStatisticType (INTEGER | CHARACTER) #REQUIRED>

NOTE 74 — The CDATA values of the SQLMEDStatisticName attribute and the PCDATA, text of the SQLMEDStatistics

tag are implementation-defined.

NOTE 75 — The DTD can be internal to the XML document or it can be an external DTD referenced by a URI as
specified in the XML specification. The way in which the foreign-data wrapper knows the URI to specify in the XML
document is implementation-defined.

b) Otherwise, a completion condition is raised: no data.
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4) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to Statistics, 9, LOS and
StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET LENGTH,
respectively.

5) Case:

a) If 9 isan XML document, then the value of ReturnFormat is set to one (1).

ﬂ)) If 9 is in a format defined by the foreign-data wrapper, then the value of ReturnFormat is setitd a
value defined by the foreign-data wrapper that corresponds to that format.

NOTE 76 — All negative values are reserved for use by foreign-data wrappers. All non-negative values ‘are resgrved
for use by this part of ISO/IEC 9075.

Conformance Rules

1) ithout Feature M009, “GetOpts and GetStatistics routinesGetOpts and GetStatistics routines”, a confofming
$QL-server shall not contain an invocation of a <foreign-data wrapper ipterface routine> that contains a
fforeign-data wrapper interface routine name> that contains GetStatistics:
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29GetWPDHandle

Function

Get the descriptor handle of the wrapper parameter descriptor associated with a given execution handle.

Def

GetW

RETU

Ger
1)
2)

3)

Cor

1)

nition

PDHandle (

FxecutionHandle IN INTEGER,
PDHandle ouT INTEGER )
RNS SMALLINT

eral Rules

| et EH be the value of ExecutionHandle.

f EH does not identify an allocated FDW-execution, then an exception condition is raised: FDW-sp
ondition — invalid handle.

(WVPDHandle is set to the descriptor handle of the wrappér:parameter descriptor associated with EH.

formance Rules

(Vithout Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair|

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper inter

outine name> that contains GetWPDHandle.

bcific
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face
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.30GetWRDHandle

Function

Get the descriptor handle of the wrapper row descriptor associated with a given execution handle.

Def

GetW

RETU

Gerneral Rules

1)
2)

3)

Cor

1)

©ISO/IEC 2016 — All rights reserved

:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper inter

nition

RDHandle (

FxecutionHandle IN INTEGER,
RDHandle ouT INTEGER )
RNS SMALLINT

| et EH be the value of ExecutionHandle.

f EH does not identify an allocated FDW-execution, then an exception condition is raised: FDW-sp
ondition — invalid handle.

WRDHandle is set to the descriptor handle of the wrappet-row descriptor associated with EH.

formance Rules
(Vithout Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contair|

outine name> that contains GetWRDHKandle.

bcific

an
face
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22.3.311nitRequest

Function

Determine whether a foreign-data wrapper can execute a given foreign server request.

Defnition

InitRequest (
-SConnectionHandle IN INTEGER,
RequestHandle IN INTEGER,
ReplyHandle ouT INTEGER,
FxecutionHandle ouT INTEGER )

RETURNS SMALLINT

Gereral Rules

1)
2)

3)

4)
5)

6)

282 Management of External Data (SQL/MED)

| et FSCH be the value of FSConnectionHandle.

f FSCH does not identify an allocated FSconnection, then an.exception condition is raised: FDW-sp
ondition — invalid handle.

hen the diagnostics records returned by the invoked routines are transferred to the foreign-data wra|

3s if the exception condition had been raisechin this routine.
et RH be the value of RequestHandle;

et |G be the indication of whether-etSQLString() will be invoked or not. It is foreign-data wra
implementation-dependent whether |G is True or False.

NOTE 77 — The only possiblevalues for |G are True and False.
Case:

3) IfIGisTrue, then let SSbe the SQLString value returned by an invocation of GetSQLString()
RH as the RequestHandle parameter.

) Othepwise:

)] Let NTRE be the NumberOfTableReferenceElement values that would be returned by an
invocation of GetNumTableRefElems() with RH as the RequestHandle parameter.

ecific

f an exception condition is raised in any of the routines invoked in any of the following General Rules,

bper

iagnostics area associated with the FSConnectionhHandle and further processing of this routine is termipated

pper

with

i) For 1 (one) <1 < NTRE:

1) Let TRH; be the TableReferenceHandle that would be returned by invocation of Get-
TableRefElem() with RH as the RequestHandle parameter and i as the TableReferenceEle-

mentNumber parameter.

2) Let TRDH; be the TableReferenceDescriptorHandle that would be returned by invocation

of GetTRDHandle () with TRH; as the TableReferenceHandle parameter.
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©ISO/IEC 2016 — All rights reserved

| SO/IEC 9075-9:2016(E)
22.3 Foreign-data wrapper interface wrapper routines

3) Let NC; be the value of the COUNT descriptor field that would be returned by invocation
of GetDescriptor() with TRDH; as the DescriptorHandle parameter, O (zero) as the
RecordNumber parameter, and the code for COUNT from Table 30, “Codes used for for-

eign-data wrapper descriptor fields”, as the Fieldldentifier parameter.

4) For 1 (one) <j = NG;, let DTjj be the effective data type of the j-th column, as represented

i)

vi)

vii)

bvthavaluac aftha TVPE 1T ENGTH OCTET L ENGTH PRECISION _SCALE
Pyt Vet Ot ey O G Do T E T e E TN O T R E oot o TN OO Y e

DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET-\NAME,

USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME fields that would be returned by separate invocations’of-GetDescr

ip-

tor () with TRDH; as the DescriptorHandle parameter, j as the RecordNumber parameter,
and the code for the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVALLPRECISION, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,

USER_DEFINED_TYPE_CATALOG, USER_DEFINED) TYPE_SCHEMA,

USER_DEFINED_TYPE_NAME, SCOPE_CATALQG, SCOPE_SCHEMA, and
SCOPE_NAME from Table 30, “Codes used for foreign-data wrapper descriptor fie
as the Fieldldentifier parameter.

5) Let TRT; be the TableReferenceType that would be returned by an invocation of Ge¢

TableRefElemType () with TRH; as the TableReferenceHandle parameter.

6) Let TN; be the TableName that would-be returned by invocation of GetTableRefTa
Name () with TRH; as the TableReferenceHandle parameter.

Let NSLE be the NumberOfSelectListElements that would be returned by an invocation
GetNumSelectElems() with RH as the RequestHandle parameter.

For 1 (one) < k < NSLE; let VEH be the ValueExpressionHandle that would be returned

invocation of GetSelectElem() with RH as the RequestHandle parameter and k as the
SelectListElementNumber parameter.

Let NBVE be.the NumberOfBoolVE values that would be returned by invocation of Get
BoolVE(@-With RH as the RequestHandle parameter.

For (one) < k< NBVE, let VEH+Ng E be the ValueExpressionHandle that would be ret

hy*anr invocation of GetBoolVE() with RH as the RequestHandle parameter, and k as th
BoolVENumber parameter.

For 1 (one) < m< NSLE+NBVE, let VET,, be the ValueExpressionKind that would be ret
by an invocation of GetValueExpKind() with VEH,as the ValueExpressionHandle p4

dS”,

ble-

Df

by

Num-

irned
e

irned
\ram-

eter, and et CNy, bethe CotummiNa e that woutdbe Teturmed by invocation of Getvalex-

prColName () with VEH as the ValueExpressionHandle parameter.

If the implementation-defined maximum number of FDW-replies that can be allocated at one time has
already been reached, then ReplyHandle is set to zero and an exception condition is raised: FDW-specific
condition — limit on number of handles exceeded.

Case:
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9

10)

11)

12)

a)

b)

c)

If the 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.

If the resources to manage an FDW-reply cannot be allocated for implementation-defined reasons,
then ReplyHandle is set to zero and an implementation-defined exception condition is raised.

Other\lee the resources to manage an FDW—repIy are aIIocated and are referred to as an aIIocated

3)

)

)

3)

Case:

Case:

Tk Ll A A L +h A
IC}JIy UCJJI IlJLIUII TTIC GIIU\;G.LCU ICply UCO\:I IpLIUII 1S GOOIUI etattt IILIUC Yatrdetf IG.L 1S ICLUI Retih

ReplyHandle.

If IGis Falseand, 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), (DTJ-, for

1 (one) <i < NTREand 1 (one) £ j < NG;), NSLE, and (VEH,, VET, and CNy, for 1 (one) < k 3
NSLE+NBVE), then an exception condition is raised: FDW-specific condition — unable to create
reply.

NOTE 78 — One reason for raising this exception could be an Access Ruleviglation at the foreign server.

If IGis Trueand, for any reason, the foreign-data wrapper cannot create an FDW-reply that corre a?;onds
to RH as described by SS then an exception condition is raiséd: FDW-specific condition — unable to

create reply.
Otherwise, the FDW-reply corresponding to RH is created.

f the implementation-defined maximum number of FDW-executions that can be allocated at one time has
dlready been reached, then ExecutionHandle is setto zero and an exception condition is raised: FD\-
gpecific condition — limit on number of handles&xceeded.

If the memory requirements to manage an FDW-execution cannot be satisfied, then ExecutionHgandle
is set to zero and an exception condition is raised: FDW-specific condition— memory allocation grror.

) If the resources to manage:an-FDW-execution cannot be allocated for implementation-defined reasons,
then ExecutionHandle.is set to zero and an implementation-defined exception condition is raised.

¢) Otherwise, the resgurces to manage an FDW-execution are allocated and are referred to as an allocated
execution description. The allocated execution description is assigned a unique value that is retyirned
in Executioptandle.

Case:

q) If lGis’False and the foreign-data wrapper cannot create an FDW-execution that corresponds to RH
asdescribed by NTRE, (TRH;, TRDH;, NC;, TRT;, and TN;, for 1 (one) <i < NTRE), (DT; ji for 1|(one)
<i<NTREand 1 (one) £j < NG;), NSLE, and (VEH, VET, and CN, for 1 (one) < k< NSLE+NBVE),
then an exception condition is raised: FDW-specific condition — unable to create execution.

b) If IGis False and the foreign-data wrapper cannot create an FDW-execution that corresponds to RH
as described by SS then an exception condition is raised: FDW-specific condition — unable to create
execution.

c) Otherwise, the FDW-execution corresponding to RH is created.

13) The PASSTHROUGH flag associated with the allocated FDW-execution is set to False.
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14) 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 locDescriptor () 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 34, “Foreign-data wrapper descriptor field
default values”, are set to the specified default values by the invocation of the SetDescriptor () routine
ith SRDHandle as the DescriptorHandle parameter and r as the RecordNumber parameter, 1 (one)|s r <
IDA, and to the codes for the fields with non-blank entries in Table 34, “Foreign-data wrapper.descriptor
ield default values”, from Table 30, “Codes used for foreign-data wrapper descriptor fields” @s-the Rield-
dentifier parameter. All other fields in the item descriptor areas of SRD are initially undefined.

et NIDAP be the number of item descriptor areas that are set up for the server paranieter descriptol. Let
DHandle be the DescriptorHandle that is returned by an invocation of the Al locDescriptor () rqutine
ith NIDAP as the MaxDetail Areas parameter. Let SPD be the server parametet descriptor identifiefl by

DHandle. SPD is associated with the allocated FDW-execution.

15)

or this descriptor area, fields with non-blank entries in Table 34, “Foreign-data wrapper descriptor [field
efault values”, are set to the specified default values by the invocation of the SetDescriptor() rgqutine
ith SPDHandle as the DescriptorHandle parameter and r as the RecordNumber parameter, 1 (one)|S r <
IDAP, and to the codes for the fields with non-blank entries in-Table 34, “Foreign-data wrapper
escriptor field default values”, from Table 30, “Codes used for foreign-data wrapper descriptor fielfls”,

3s the Fieldldentifier parameter. All other fields in the item descriptor areas of SPD are initially undefjned.

Conformance Rules

1) Without Feature M010, “Foreign-data wrapper'support”, a conforming SQL-server shall not contair] an
:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
outine name> that contains InitRequest.
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22.3.32Iterate

Function

Retrieve the next row from an FDW-execution.

Definition

Iterpte (

RETURNS SMALLINT

Gereral Rules

1)
2)

3)

4)
5)

6)

7)

8)
9)

286 Management of External Data (SQL/MED)

FxecutionHandle IN INTEGER )

| et EH be the value of ExecutionHandle.

f EH does not identify an opened FDW-execution, then an exception‘condition is raised: FDW-speg
ondition — function sequence error.

L et HL1 be the host language in which the SQL-server is written and let HL2 be the host language in \
the foreign-data wrapper is written.

et Sbe the opened FDW-execution identified by ExecutionHandle.

et CR be the open foreign-data wrapper cursoréffectively associated with Sand let T be the sequer
flows included in the result set descriptor of CR.

$RD.
Case:

3) If HL1 and HL2 are hoth_pointer-supporting languages, then for each item descriptor area in SR
whose LEVEL is 0.(zer0) in the first AD item descriptor areas of SRD, and for all of their subord
descriptor areas,refer to a <target specification> whose corresponding item descriptor area has a

as a bound-column.

) Otherwise; for 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 specifica
as-a-bound target and refer to the corresponding <select list> column as a bound column.

ific

vhich

ce of

et SRD be the server row descriptor forlSand let N be the value of the TOP_LEVEL_COUNT field of

D
inate
non-

zero value of BATA_POINTER as a bound target and refer to the corresponding <select list> cqlumn

fion>

| & BC be the number of the bound targets.

Fori, 1 (one) <i <BC:

a) Let IDA be the item descriptor area of SRD corresponding to the i-th bound target and let TT be
value of the TYPE field of IDA.

b) If TT indicates DEFAULT, then:

i) Case:

the

©ISO/IEC 2016 — All rights reserved


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

10)

11)

12)
13)

Conformance Rules

1)
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1) If the PASSTHROUGH flag associated with EH is True, then let RD be the wrapper
descriptor associated with S

2) Otherwise, let RD be the table reference descriptor associated with S

row

i) Let CT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respectively,

for the item descriptor area of RD corresponding to the i-th bound column.

iii)  The data type, precision, and scale of the <target specification> described by IDA are effee
set to CT, P, and SC, respectively, for the purposes of this invocation of Iterate() only.

f T is empty, or if CRis positioned after the end of the result set, then:

3) CRis positioned after the last row of T.

) No values are assigned to bound targets.

) A completion condition is raised: no data and no further rules of this Subtlause are applied.
Case:

3) If the position of CRis before a row NR, then CRis positioned on row NR.

diately after OR. Let NR be the row immediately after OR
INR becomes the current row of CR.

Case:

then there is no fetched row associatedwith S but NR remains the current row of CR.
b) Otherwise:
i) NR becomes the fetched.row associated with S

i) Let SSbe the select:source associated with S

OPENED-FDW-EXECUTION.

iv)  Ifanexception condition is raised during the derivation of any target value, then the valy
all.thebound targets are implementation-dependent and CR remains positioned on the cu
rOW:

ively

) If the position of CRis on a row OR other than the last rovs.then CR is positioned on the row imme-

3) If an exception condition is raised during derivation of any <derived column> associated with NIR,

iii)  The General Rulés of Subclause 21.6, “Implicit FETCH USING clause”, are applied with Sas

es of
rrent

Without Feature IVIULU, "Foreign-data wrapper support™, a conforming SQL-server shall hot contain

an

invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface

routine name> that contains lterate.
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22.3.330pen

Function

Open an FDW-execution.

Definition

Open| (
FxecutionHandle IN INTEGER )
RETURNS SMALLINT

Gernjeral Rules

1) lLet EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exception condition is raised: FDW-spgcific

ondition — invalid handle.

3) If EH identifies an opened FDW-execution, then an exception.condition is raised: FDW-specific condition

4) et Sbe the allocated FDW-execution identified by ExéecutionHandle.
5) If the PASSTHROUGH flag associated with EHds True, then:

cl)

)

1+ function sequence error.

Let SRD be the SRDHandle that would®e returned by an invocation of the GetSRDHand e () rdutine
with EH as the ExecutionHandle parameter. Let SPD be the SPDHandle that would be returned py an
invocation of the GetSPDHandre ) routine with EH as the ExecutionHandle parameter. Let WRD
be the WRDHandle that wouldbe returned by an invocation of the GetWRDHand e () routine With
EH as the ExecutionHandléparameter. Let WPD be the WPDHandle that would be returned by|an
invocation of the GetWPDHand e () routine with EH as the ExecutionHandle parameter.

Let NCR be the value of the COUNT descriptor field that would be returned by invocation of the
GetDescripto¥() routine with WRD as the DescriptorHandle parameter, 0 (zero) as the Record-
Number parameter, and the code for COUNT from Table 30, “Codes used for foreign-data wrapper
descriptorfields”, as the Fieldldentifier parameter.

Let DT be the effective data type of the j-th column, for 1 (one) < j < NCR as represented 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_CATALOG,

USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALUG,
SCOPE_SCHEMA, and SCOPE_NAME fields that would be returned by separate invocations of the
GetDescriptor() routine with WRD as the DescriptorHandle parameter, j as the RecordNumber
parameter, and the code for the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CAT-
ALOG, 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 30, “Codes used for foreign-data wrapper descriptor fields”, as the Fieldldentifier param-
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eter. TYPE is one of the code values in Table 14, “Codes used for implementation data types in
SQL/CLI™.

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

sented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATE-
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATA-
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
fields that would be set by separate invocations of the GetDescriptor () routine with‘SRD as|the
DescriptorHandle parameter, j as the RecordNumber parameter, and the code for the fields TYRE,
LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVALACODE, DATE-
TIME_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 30, “Codes used for-foreign-data wrapper
descriptor fields”, as the Fieldldentifier parameter. TYPE either indicates ROW or is one of the(code
values in Table 15, “Codes used for application data types in SQL/CLI”.

¢) Forevery DTjand TDTj, 1 (one) <j < NCR:

is

i) If DTj is an array type and TDT; is not an array locator type, then an exception condition
raised: FDW-specific condition — invalid data.type descriptors.

i) If DT} is a multiset type and TDT; is not amulltiset locator data type, then an exception condlition
is raised: FDW-specific condition — invalid data type descriptors.

iii)  If DTjis a row type, then
Case:

1) If TDTj is not a row type, then an exception condition is raised: FDW-specific condifion
— invalid data type descriptors.

2) If TDT;is a'row type and DTj and TDTj do not conform to the Syntax Rules of

Subclause 9:24, “Data type identity”, in [ISO9075-2], then an exception condition is rgised:
FDWEspecific condition — invalid data type descriptors.

iv)  If DFjand TDT; are predefined types, then let HL be the programming language in which the
invoking SQL-server is written. Let operative data type correspondence table be the datg type
correspondence table for HL as specified in Subclause 19.5, “SQL/CLI data type corresgon-
dences”. 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) Ifthe row that contains the SQL data type corresponding to DT; in the SQL data type column

of the operative data type correspondence table contains “None” in the host data type col-
umn, and TDT; is not a character string type, then an exception condition is raised: FDW-

specific condition — invalid data type descriptors.
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2) Otherwise, if DTJ- and TDTj do not conform to the Syntax Rules of Subclause 9.24, *

‘Data

type identity”, in [ISO9075-2], then an exception condition is raised: FDW-specific condition

— invalid data type descriptors.

V) If DT; is a user-defined type, then an exception condition is raised: FDW-specific condition —

invalid data type descriptors.

)

)

Let NCP be the value of the COUNT descriptor field that would be returned by invocation ofiHe

GetDescriptor() routine with WPD as the DescriptorHandle parameter, O (zero) as the Ree
Number parameter, and the code for COUNT from Table 30, “Codes used for foreign-data-wra
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 K
values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTH
VAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHAI
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 returqed by separate invocations r’If the

GetDescriptor () routine with WPD as the DescriptorHandle-parameter, j as the RecordNu
parameter, and the code for the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCA
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL. PRECISION, CHARACTER_SET |
ALOG, CHARACTER_SET_SCHEMA, CHARACTER<SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER_DERINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATAL OG, SCOPE_SCHEMA, and SCOPE_NA
from Table 30, “Codes used for foreign-data wrapper descriptor fields”, as the Fieldldentifier pa
eter. TYPE is one of the code values in Tables14, “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 < NCP, as

resented by the values of the TYPE,,LENGTH, OCTET_LENGTH, PRECISION, SCALE, DA
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CA
LOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE.CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPRE NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NA
fields that would be.retdrned by separate invocations of the GetDescriptor() routine with Sf
the DescriptorHandle parameter, j as the RecordNumber parameter, and the code for the fields T
LENGTH, OCTET LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DAT

TIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHE&

CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,
USER~DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG
SCORE_SCHEMA, and SCOPE_NAME from Table 30, “Codes used for foreign-data wrapper
descriptor fields”, as the Fieldldentifier parameter. TYPE either indicates ROW or is one of the
values in Table 15, “Codes used for application data types in SQL/CLI”.

rd-
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For every PDTj and PTDTj, 1 (one) < j < NCP:

)] If PDTj is an array data type and PTDT; is not an array locator data type, then an excepti
condition is raised: FDW-specific condition — invalid data type descriptors.

on

i) If PDT; is a multiset data type and PTDTj is not a multiset locator data type, then an exception

condition is raised: FDW-specific condition — invalid data type descriptors.
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If PDTj is a row data type, then

Case:

1) If PTDT; is not a row data type, then an exception condition is raised: FDW-specific
dition — invalid data type descriptors.

2\ HEDTOOT & . N adDTTOT A B

con-

)

v)

Case:

If the foreign server request.associated with EH returns a set of rows, then:

i)

i)

Otherwise; the General Rules of Subclause 21.5, “Implicit EXECUTE USING and OPEN USI]
clauses?, are applied to 'EXECUTE' and S as TYPE and ALLOCATED FDW-EXECUTION, res

tively.

H-is said to be an opened FDW-execution.

(WIS P¥ PN T e + rfarna-ta-tha-Cruatasnc il f
<) mi ILIIJ o dTUVV Udild Ly gt ditu rI.IIJ artua II_IIJ UU TIUT CUTTITUTTIT TU T O yTILWAA TAUT DO

Subclause 9.24, “Data type identity”, in [ISO9075-2], then an exception condition\is-rgised:

FDW-specific condition — invalid data type descriptors.

If PDTj and PTDTj are predefined data types, then let HL be the programming fanguage fin

which the invoking SQL-server is written. Let operative data type correspondencetable

data type correspondence table for HL as specified in Subclause 19.5, “SQL/CLI data type

e the

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 corresponging to PDT; in the SQL data ty
column of the operative data type correspondencédable contains “None” in the host

pe
data

type column, and PTDT; is not a character string type, then an exception condition is rgised:

FDW-specific condition — invalid data typedescriptors.

2) Otherwise, if PDTj and PTDT; do not eonform to the Syntax Rules of Subclause 9.2

“Data type identity”, in [ISO9075-2],.then an exception condition is raised: FDW-sp
condition — invalid data type descriptors.

4,
cific

If PDT; is a user-defined type, then‘an exception condition is raised: FDW-specific condifion

— invalid data type descriptors.

The General Rutes-of Subclause 21.5, “Implicit EXECUTE USING and OPEN USING clalises”,

are applied te,'OPEN' and Sas TYPE and ALLOCATED FDW-EXECUTION, respectivel

The General Rules of Subclause 21.2, “Implicit foreign-data wrapper cursor”, are applie
as ALLOCATED FDW-EXECUTION.

Y.
jto S

NG
pec-

Confor mance Rules

1) Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contain an

©ISO/IEC 2016 — All rights reserved
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routine name> that contains Open.
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22.3.34ReOpen

Function

Reopen an FDW-execution.

Definition

ReOpgen (
FxecutionHandle IN INTEGER )
RETURNS SMALLINT

Gernjeral Rules

1) lLet EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exception condition is raised: FDW-spgcific
ondition — invalid handle.

3) The General Rules of Subclause 22.3.33, “Open”, are applied.-with EH as the ExecutionHandle parameter.

Conformance Rules

1) Without Feature MO10, “Foreign-data wrapper'support”, a conforming SQL-server shall not contairf an
:Invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interfface
outine name> that contains ReOpen.
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22.3.35TransmitRequest

Function

Transmit a foreign server request to be analyzed by the foreign server.

Definition

TrangmitRequest (
FSConnectionHandle IN INTEGER,
RequestString IN CHARACTER VARYING (L),
StringlLength IN INTEGER,
FxecutionHandle ouT INTEGER )

RETURNS SMALLINT

wherp: L is equal to the value of StringLength and has a maximum value equabto the implementation-defined

maximum length of a variable-length character string.

Gerneral Rules

1)
2)

3)
4)
5)
6)

7)

8)

| et FSCH be the value of FSConnectionHandle.

f FSCH does not identify an allocated FS-connection, then an exception condition is raised: FDW-spgcific
rondition — invalid handle.

et C be the allocated FS-connection identified by FSCH.
The foreign-data wrapper diagnostics area associated with C is emptied.
et FR be the foreign server request associated with the RequestString.

f the implementation-definedsmaximum number of FDW-executions that can be allocated at one time has
dlready been reached, then-ExecutionHandle is set to zero and an exception condition is raised: FDY\-
gpecific condition — limit‘en number of handles exceeded.

Case:

3) If the memory requirements to manage an FDW-execution cannot be satisfied, then ReplyHand]e is
set to zerg'and an exception condition is raised: FDW-specific condition — memory allocation grror.

Ib) If thexresources to manage an FDW-execution cannot be allocated for implementation-defined regsons,
then ReplyHandle is set to zero and an implementation-defined exception condition is raised.

FDW-execution. The aIIocated FDW executlon is a55|gned a unlque value RHV that is returned in
ExecutionHandle.

Case:

a) Ifthe foreign-data wrapper cannot create an FDW-execution that corresponds to FR, then an exception
condition is raised: FDW-specific condition — unable to create reply.

b) Otherwise, the FDW-execution corresponding to FRis created.
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9)
10)

11)

12)

13)

14)

The PASSTHROUGH flag associated with the allocated FDW-execution is set to True.

Let SRDItemDescriptor Areas 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 locDe-

scriptor() with SRDItemDescriptor Areasas the MaxDetail Areas parameter. Let SRD be the server row
descriptor identified by SRDHandle. SRD is associated with the allocated FDW-execution.

or-thts-teserptorfietdswithror-blankenrtrestnTable 34— Foretgn-datawrapperdeserptor-fietd-ds fault
alues”, are set to the specified default values by invocation of the SetDescriptor() with SRDHandle
as the DescriptorHandle parameter and r as the RecordNumber parameter, 1 (one) < r < SRDItemDescrip-
jor Areas, and the code for the fields with non-blank entries in Table 34, “Foreign-data wrapper’descriptor
ield default values”, from Table 30, “Codes used for foreign-data wrapper descriptor fields™; as the Rield-

dentifier parameter. All other fields in the item descriptor areas of SRD are initially undefined.

et SPDItemDescriptor Areas be the number of item descriptor areas that need te be’set up for the sg¢rver
parameter descriptor. Let SPDHandle be the DescriptorHandle that is returned by invocation of the
AllocDescriptor () with SPDItemDescriptor Areas as the MaxDetail Areas parameter. Let SPD lje the
gerver parameter descriptor identified by SPDHandle. SPD is associated with-the allocated FDW-execyition.

For this descriptor, fields with non-blank entries in Table 34, “Foreign-data wrapper descriptor field d¢fault
alues”, are set to the specified default values by invocation of the.SetDescriptor () with SPDHandle
3s the DescriptorHandle parameter and r as the RecordNumber,parameter, 1 (one) < r < SPDItemDegcrip-
jor Areas, and the code for the fields with non-blank entries.in Table 34, “Foreign-data wrapper descfiptor
ield default values”, from Table 30, “Codes used for foreign-data wrapper descriptor fields”, as the Rield-
dentifier parameter. All other fields in the item descriptor areas of SPD are initially undefined.

et WRDItemDescriptor Areas be the number of item descriptor areas that need to be set up for the wrapper
ow descriptor. Let WRDHandle be the DescriptarHandle that is returned by invocation of the Al logDe-
scriptor() with WRDItemDescriptor Areas as the MaxDetail Areas parameter. Let WRD be the wrapper
ow descriptor identified by WRDHandle."WRD is associated with the allocated FDW-execution.

For this descriptor, fields with non-blank-entries in Table 34, “Foreign-data wrapper descriptor field d¢fault
alues”, are set to the specified default values by invocation of the SetDescriptor() with WRDHandle
3s the DescriptorHandle parameéter and r as the RecordNumber parameter, 1 (one) < r < WRDItemDegcrip-
jor Areas, and the code for thefields with non-blank entries in Table 34, “Foreign-data wrapper descfiptor
ield default values”, from.Table 30, “Codes used for foreign-data wrapper descriptor fields”, as the Rield-
dentifier parameter. All other fields in the item descriptor areas of WRD are initially undefined.

et WPDItemDescriptor Areas be the number of item descriptor areas that need to be set up for the wrpper
parameter descfiptor. Let WPDHandle be the DescriptorHandle that is returned by invocation of the
AllocDescriptor () with WPDItemDescriptor Areas as the MaxDetail Areas parameter. Let WPQ| be
the wrapperparameter descriptor identified by WPDHandle. WPD is associated with the allocated RDW-
gxecution.

Far-this descriptor, fields with non-blank entries in Table 34, “Foreign-data wrapper descriptor field d¢fault

artes, areSetto e-specitfiecrdefauit-vattes by-invocationo e-Setbe ipto Wil WPD dndle
as the DescriptorHandle parameter and r as the RecordNumber parameter, 1 (one) < r < WPDItemDescrip-
torAreas, and the code for the fields with non-blank entries in Table 34, “Foreign-data wrapper descriptor
field default values”, from Table 30, “Codes used for foreign-data wrapper descriptor fields”, as the Field-

Identifier parameter. All other fields in the item descriptor areas of WPD are initially undefined.

The General Rules of Subclause 21.4, “Implicit DESCRIBE OUTPUT USING clause”, are applied with
RequestString and WRD as SOURCE and DESCRIPTOR, respectively.
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15) The General Rules of Subclause 21.3, “Implicit DESCRIBE INPUT USING clause”, are applied with
RequestString and WPD as SOURCE and DESCRIPTOR, respectively.

Conformance Rules

1) Without Feature M0O07, “TransmitRequest”, a conforming SQL-server shall not contain an invocation of
i <foreign-data wrapper Interface routine> that contains a <foreign-data wrapper interface routing-name>
hat contains TransmitRequest.
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e
btion

u
ition

enta-
ption

iptor

22.4.1 AllocDescriptor

Furfction

Allogate a foreign-data wrapper descriptor area and assign a handle to it.

Definition

AllofDescriptor (
MaxDetai lAreas IN SMALLINT,
DescriptorHandle ouT INTEGER )

RETURNS SMALLINT

Gerjeral Rules

1) Let MDA be the value of MaxDetailAreas.

2) If the implementation-defined maximum number of foreign-data wrapper descriptor areas that can b
dllocated at one time has already been reached, then DescriptorHandle is set to 0 (zero) and an exce

ondition is raised: FDW-specific condition —|imiit on number of handles exceeded.

3) Case:

3) If the memory requirements to manage a foreign-data wrapper descriptor area having MDA iter]
descriptor areas cannot be satisfied, then DescriptorHandle is set to 0 (zero) and an exception cong
is raised: FDW-specific condition — memory allocation error.

) If the resources to manage a foreign-data wrapper descriptor area cannot be allocated for implem
tion-defined reasons, then DescriptorHandle is set to O (zero) and an implementation-defined exce
condition is raised.

) Otherwise, thé-resources to manage a foreign-data wrapper descriptor area are allocated and are referred
to as an allocated foreign-data wrapper descriptor area. The allocated foreign-data wrapper desc
area is assigned a unique value that is returned in DescriptorHandle.

Corformance Rules

1) \Without Feature M030, "SQL-Server foreign data Support”, a conforming foreign-data wrapper snal

not

contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper

296

nterface routine name> that contains AllocDescriptor.

Management of External Data (SQL/MED) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

| SO/IEC 9075-9:2016(E)
22.4 Foreign-data wrapper interface SQL-server routines

22.4.2 FreeDescriptor

Function

Release resources associated with a foreign-data wrapper descriptor area.

Definition

Freepescriptor (
DescriptorHandle IN INTEGER )
RETURNS SMALLINT

Gernjeral Rules

1) lLet DH be the value of DescriptorHandle.

2) If DH does not identify an allocated foreign-data wrapper descriptor-area, then an exception conditipn is
faised: FDW-specific condition — invalid handle.

3) lLet D be the allocated foreign-data wrapper descriptor area-identified by DH.

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

Conformance Rules

1) Vvithout Feature M030, “SQL-server foreigh data support”, a conforming foreign-data wrapper shalj not
ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains,FreeDescriptor.
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3 GetAuthorizationld

Function

Get the authorization identifier associated with a user mapping.

Def

GetA

RETU

wher

Ger

1)
2)

3)
4)

5)
[

Con

1)
q
i

The General Rules of Subclause 21.7,.%“Character string retrieval”, are applied to Authorizationld, A
BL, StringLength as TARGET, VALUE TARGET OCTET LENGTH and RETURNED OCTET LEN(GTH,
flespectively.

nition

Lthorizationld (

JserHandle IN INTEGER,

A\uthorizationld ouT CHARACTER(L),

BufferLength IN SMALLINT,

StringlLength ouT SMALLINT )

RNS  SMALLINT

b L has a maximum value equal to the implementation-defined maximunmlength of an <identifier>.
eral Rules

et UH be the value of UserHandle.

| et AID be the authorization identifier associated)with UH.

et BL be the value of BufferLength.

formance Rules

ontain an invoeatioh of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routine-name> that contains GetAuthorizationid.

f UH does not identify an allocated user mapping description, then an exception condition is raised:
$pecific condition — invalid handle.

DW-

D,

(Vithout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not

Apper
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22.4.4 GetBoolVE

Function

Get a handle for a <boolean value expression> from the <where clause> of a query.

Def

GetB

RETU

Ger
1)
2)

3)
4)

5)
6)
7)

q

8)
g

Cor

1)

$ubclause are applied.

nition

Do IVE (

RequestHandle IN INTEGER,
Boo 1 VENumber IN SMALLINT,
alueExpressionHandle OUT INTEGER )
RNS SMALLINT

eral Rules

et RH be the value of RequestHandle.

f RH does not identify an allocated request description, then afexception condition is raised: FDW-sp
ondition — invalid handle.

| et BVEN be the value of BoolVENumber.

pption index.
et Q be the query associated with RH.
et N be the number of <boolean value-éxpression>s simply contained in the <where clause> of Q.

f BVEN is greater than N, then.a completion condition is raised: no data, and no further rules of thi

/alueExpressionHandle is.sét to the value expression handle associated with the BVEN-th <boolean
Xpression>.

formanceRules

(
i

ontain.an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that contains GetBoolVE.

f BVEN is less than 1 (one), then an exception condition is raised: FDW-specific condition — invalid

Feific

value

(Vithout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not

Apper
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22.4.5 GetDescriptor

Function

Get the value of a field from a foreign-data wrapper descriptor area.

Definition

GetDescriptor (
DescriptorHandle IN INTEGER,
RecordNumber IN SMALLINT,
Fieldldentifier IN SMALLINT,
alue ouT ANY,
BufferLength IN INTEGER,
StringlLength ouT INTEGER )

RETURNS SMALLINT

Gereral Rules

1)

2)
3)

4)
5)

6)

7)

8)
9)

300 Management of External Data (SQL/MED)

et D be the allocated foreign-data wrapper descriptor areatidentified by DescriptorHandle and let N
the value of the COUNT field of D.

et FI be the value of Fieldldentifier.

f FI is not one of the code values in Table 30,.*Codes used for foreign-data wrapper descriptor fielg
then an exception condition is raised: FDW-specific condition — invalid descriptor field identifier.

et RN be the value of RecordNumber,

et TYPE be the value of the Type eolumn in the row of Table 30, “Codes used for foreign-data wra
dlescriptor fields”, that containstkl.

f TYPE is 'ITEM', then:

3) If RNis less than.1 (one), then an exception condition is raised: dynamic SQL error — invalid
descriptor index,

) If RN is greater than N, then a completion condition is raised: no data.

f Fl indicates a descriptor field whose value is the initially undefined value created when the descri
vas created, then an exception condition is raised: FDW-specific condition — invalid descriptor fiel
iidentifier.

| be

wﬂ

pper

btor

Let-1 DA be the forsign-data-wrapper item descriptor area of D specified by RN.

If TYPE is 'HEADER', then header information from the descriptor area D is retrieved as follows.

NOTE 79 — In the row of Table 32, “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 MBRis 'No', then the effect on the retrieved value is

implementation-dependent.
Case:

a) If Fl indicates COUNT, then the value retrieved is N.
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10)

11)
12)

13)
14)

b)

I SO/IEC 9075-9:20

16(E)

22.4 Foreign-data wrapper interface SQL-server routines

of the implementation-defined descriptor header field identified by FI.

c) Otherwise, if FI indicates a descriptor header field defined in Table 30, “Codes used for foreign
wrapper descriptor fields”, then the value retrieved is the value of the descriptor header field identified

If FI indicates an implementation-defined descriptor header field, then the value retrieved is the value

-data

by FI.

£ TN/ o 'LTERMNA 4o sdomn s f o ot o froa oo o Hator—ak Do ratriaviadl faollavas

FTITrLT1o TTLIVE, UICTT e mimurirmatrurt mmuriT Uic UtToul I|J|.UI alCd L 1o TTUNITVTU do TUTTUVVO.

NOTE 80 — Let MBR be the value of the May Be Retrieved column in the row of Table 32, “Ability to retrieve foreign-data
wrapper descriptor fields”, that contains FI and the column that contains the descriptor type D. If MBRis 'Noj-then the effect
on the retrieved value is implementation-dependent.

Case:

3) If Fl indicates an implementation-defined descriptor item field, then the value‘retrieved is the value
of the implementation-defined descriptor item field of IDA identified by Fl!

) Otherwise, if Fl indicates a descriptor item field defined in Table 30, #Codes used for foreign-data

(

Cor

1)

©ISO/IEC 2016 — All rights reserved

by FI.
et V be the value retrieved.

f FI indicates a descriptor field whose row in Table 4, “Fields\in foreign-data wrapper descriptor ar
ontains a Data Type that is not CHARACTER VARYING)then Value is set to V and no further rulg

this Subclause are applied.

et BL be the value of BufferLength.

f Fl indicates a descriptor field whose row inTable 4, “Fields in foreign-data wrapper descriptor ar
ontains a Data Type that is CHARACTER(VARYING, then the General Rules of Subclause 21.7,
Character string retrieval”, are applied with" Value, V, BL, and StringLength as TARGET, VALUE, TAR
DCTET LENGTH, and RETURNED-QETET LENGTH, respectively.

formance Rules

ontain an invocationrof-a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that contains GetDescriptor.

wrapper descriptor fields”, then the value retrieved is the value of the-descriptor item field identjified

pas”,
s of

pas”,

RGET

(Vithout Feature M030,~SQL-server foreign data support”, a conforming foreign-data wrapper shall not

Apper
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22.4.6 GetDistinct

Function

Determine whether the supplied query specifies DISTINCT.

Definition

GetDistinct (
RequestHandle IN INTEGER,
IsDistinct ouT SMALLINT )

RETURNS SMALLINT

Gerneral Rules

1)
2)

3)
4)

et RH be the value of RequestHandle.

f RH does not identify an allocated request description, then an exgeption condition is raised: FDW-sp
ondition — invalid handle.

et Q be the query associated with RH.
Case:

q) If the <select list> of Q specifies a <set quantifier> that specifies DISTINCT, then IsDistinct is
1 (one).

) Otherwise, IsDistinct is set to 0 (zero).

Conformance Rules

1)

302 Management of External Data (SQL/MED)

ontain an invocation of-a <foreign-data wrapper interface routine> that contains a <foreign-data wr.
interface routine name>-that contains GetDistinct.

Feific

et to

(Vithout Feature M030, “SQL-<server foreign data support”, a conforming foreign-data wrapper shall not

Apper
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2247 GetNumBoolVE

Function

Get the number of <boolean value expression>s simply contained in the <where clause> of a query.

Definition

GetNpmBoolVE (
RequestHandle IN INTEGER,
NumberOfBoolVEs ouT INTEGER )

RETURNS SMALLINT

Gerneral Rules

1) Let RH be the value of RequestHandle.

2) If RH does not identify an allocated request description, then an exgeption condition is raised: FDW-specific
ondition — invalid handle.

3) et Q be the query associated with RH.

4) INumberOfBooIVEs is set to the number of <boolean value expression> elements simply contained |n the
fwhere clause> of Q.

Conformance Rules

1) Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shalf not
ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that centains GetNumBooIVE.
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8 GetNumChildren

Function

Get the number of <value expression>s simply contained in the containing <value expression>.

Def

GetN

RETU

Ger
1)

2)
[

3) |

Con
1)

nition

LmChildren (

alueExpressionHandle IN INTEGER,
NumberOfChi ldren ouT SMALLINT )
RNS SMALLINT

eral Rules

et VEH be the value of ValueExpressionHandle.

f VEH does not identify an allocated <value expression> descrigtion, then an exception condition is r:
FDW-specific condition — invalid handle.

NumberOfChildren is set to the number of <value expressigna>s simply contained in the <value expres

o which VEH refers.

formance Rules

ised:

5ion>

(Vithout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not

ontain an invocation of a <foreign-datawrapper interface routine> that contains a <foreign-data wr.
nterface routine name> that contains)GetNumChildren.

Apper
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.9 GetNumOrder ByElems

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.

Def

GetN

RETU

Gen

1)
2)

3) |

Cor

1)

flesult of the query associated with RH.

nition

LmOrderByElems (

RequestHandle IN INTEGER,
umberOfOrderByElems OUT SMALLINT )
RNS SMALLINT

eral Rules

et RH be the value of RequestHandle.

tondition — invalid handle.

NumberOfOrderByElems is set to the number of <valye’expression>s required to order the rows of

formance Rules

ontain an invocation of a <foreigntdata wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that contains GetNumOrderByElems.

f RH does not identify an allocated request description, then anexception condition is raised: FDW-specific

the

(Vithout Feature M030, “SQL-server.foreign data support”, a conforming foreign-data wrapper shall not

Apper
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22.4.10GetNumRoutM apOpts

Function

Get the number of generic options of a routine mapping.

Def{nition

GetNumRoutMapOpts (
RoutineMappingHandle IN INTEGER,
DptionCount ouT INTEGER )

RETURNS SMALLINT

Gerneral Rules

1) Let RH be the value of RoutineMappingHandle.

2) If RH does not identify an allocated routine mapping descriptian;jthen an exception condition is raided:

IFDW-specific condition — invalid handle.

3) OptionCount is set to the number of generic options of thé-foutine mapping described by RH.

Conformance Rules

1) Without Feature M030, “SQL-server foreign,data support”, a conforming foreign-data wrapper shalf not

¢ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains GetNumRoutMapOpts.

306 Management of External Data (SQL/MED)
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11GetNumSelectElems

Function

Get the number of <value expression>s in the <select list> of a query.

Def

GetN

RETU

Ger
1)
2)

3)
4) |

Con
1)

nition

imSelectElems (

RequestHandle IN INTEGER,
NumberOfSelectListElements ouT SMALLINT )
RNS SMALLINT

eral Rules

et RH be the value of RequestHandle.

ondition — invalid handle.

et Q be the query associated with RH.

formance Rules

IVithout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shal
ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that centains GetNumSelectElems.

f RH does not identify an allocated request description, then an exgeption condition is raised: FDW-specific

NumberOfSelectListElements is set to the number of'<value expression> elements simply contained in
the <select list> of Q.

I not
hpper
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22.4.12GetNumSer ver Opts

Function

Get the number of generic options associated with the foreign server.

Definition

GetNpmServerOpts (
ServerHandle IN INTEGER,
DptionCount ouT INTEGER )

RETURNS SMALLINT

Gerneral Rules

1) et SH be the value of ServerHandle.

2) If SH does not identify an allocated foreign server description, thiem'an exception condition is raised: FDW-
$pecific condition — invalid handle.

3) OptionCount is set to the number of generic options associated with SH.

Conformance Rules

1) Without Feature M030, “SQL-server foreign,data support”, a conforming foreign-data wrapper shalf not
¢ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains GetNumServerOpts.
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13GetNumTableColOpts

ction

Get the number of generic options of a column of a foreign table.

Def

GetN

RETU

wher

string.

Gen
1)

2)
[

3)
4)

[«

5)

nition

LimTableColOpts (

FableReferenceHandle IN INTEGER,

ColumnName IN CHARACTER(L),

NameLength IN SMALLINT,

DptionCount ouT INTEGER )

RNS SMALLINT

b L and has a maximum value equal to the implementation-defined lengttpof a variable-length chara
eral Rules

| et TRH be the value of TableReferenceHandle.

f TRH does not identify an allocated table reference.description, then an exception condition is rais
-DW-specific condition — invalid handle.

et NL be the value of NameLength.
Case:

1) 1T NL is not negative, then let LL be NL.

length.
Case:

1) If L is zero, then‘an exception condition is raised: FDW-specific condition — invalid string lengd
buffer length.

cter

) Otherwise, an exception condition is raised: FDW-specific condition — invalid string length or fuffer

th or

i) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of

TRIM ( BOTH * * FROM "CN" )

6) Let NC be the number of columns of the foreign table referenced by TRH.

©ISO/

) Otherwise, let N be the number of whole characters in the first L octets of ColumnName and lef NO
be the'number of octets occupied by those N characters.
Case:
) If NO % L, then an exception condition is raised: FDW-specific condition — invalid column
name.
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7) Case:

a)

If TCN is not equivalent to the name of a column of the foreign table referenced by TRH, then an
exception condition is raised: FDW-specific condition — column name not found.

b) Otherwise, OptionCount is set to the number of generic options of the column of the foreign table

referenced by TRH whose name is TCN.

Cor

1)
q
i

formance Rules

(Vithout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not
ontain an invocation of a <foreign-data wrapper interface routine> that contains a <fer€ign-data wrapper

nterface routine name> that contains GetNumTableColOpts.

31
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22.4.14GetNumTableOpts

Function

Get the number of generic options of a foreign table.

Definition

GetNpumTableOpts (
FableReferenceHandle IN INTEGER,
DptionCount ouT INTEGER )

RETURNS SMALLINT

Gerneral Rules

1) et TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description,then an exception condition is raisgd:
IFDW-specific condition — invalid handle.

3) OptionCount is set to the number of generic options of the-foreign table referenced by TRH.
Corjformance Rules
1) Without Feature M030, “SQL-server foreign,data support”, a conforming foreign-data wrapper shal| not

¢ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains: GetNumTableOpts.
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15GetNumTableRefElems

Function

Get the number of <table reference>s contained in the <from clause> of a query.

Def

GetN

RETU

Ger
1)

2)

3)

4) |
I

Con
1)

nition

imTableRefElems (

RequestHandle IN INTEGER,
NumberOfTableReferences ouT SMALLINT )
RNS SMALLINT

eral Rules

et RH be the value of RequestHandle.

ondition — invalid handle.

et Q be the query associated with RH.
n the <from clause> of Q.

formance Rules

IVithout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shal
ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that centains GetNumTableRefElems.

f RH does not identify an allocated request description, then an exgeption condition is raised: FDW-specific

NumberOfTableReferenceElements is set to the number of <table reference> elements simply contgined

I not
hpper
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22.4.16 GetNumUser Opts

Function

Get the number of generic options of a user mapping.

Definition

GetNpumUserOpts (
JserHandle IN INTEGER,
DptionCount ouT INTEGER )

RETURNS SMALLINT

Gerneral Rules

1) et UH be the value of UserHandle.

2) If UH does not identify an allocated user mapping description, them'an exception condition is raised: FDW-
$pecific condition — invalid handle.

3) OptionCount is set to the number of generic options of thé-iser mapping described by UH.

Conformance Rules

1) Without Feature M030, “SQL-server foreign,data support”, a conforming foreign-data wrapper shalf not
¢ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains GetNumUserOpts.
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17GetNumWrapper Opts

Function

Get the number of generic options of a foreign-data wrapper.

Def

GetN

RETU

Ger
1)

2)
[

3)

Cor

1)
q
i

nition

LimWrapperOpts (

rapperHandle IN INTEGER,
DptionCount ouT INTEGER )
RNS SMALLINT

eral Rules

et WH be the value of WrapperHandle.

T WH does not identify an allocated foreign-data wrapper description, then an exception condition is r
FDW-specific condition — invalid handle.

DptionCount is set to the number of generic options of thé-foreign-data wrapper described by WH.

formance Rules

(Vithout Feature M030, “SQL-server foreign,data support”, a conforming foreign-data wrapper shal
ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that contains GetNumWrapperOpts.

ised:

I not
hpper
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22.4.18GetOrder ByElem

Function

Get the handle for a <value expression> used to order the result of a query.

Definition

GetOyderByElem (
RequestHandle IN INTEGER,
DrderByNumber IN SMALLINT,
alueExpressionHandle OUT INTEGER,
DrderingSpec ouT SMALLINT )

RETURNS SMALLINT

Gerneral Rules

1) Let RH be the value of RequestHandle.

2) If RH does not identify an allocated request description, theran exception condition is raised: FDW-specific
ondition — invalid handle.

3) et ON be the value of OrderByNumber.

4) If ONis less than 1 (one), then an exception condition is raised: FDW-specific condition — invalid gption
iindex.

5) lLet 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 eompletion condition is raised: no data, and no further rules of this Subdlause
3re applied.

8) et VEH be the value expression handle associated with the ON-th <value expression> associated with Q.
9) ValueExpressionHandle is set to VEH.
10) et OSbe the‘<ordering specification> associated with VEH.

Case:

) Af'OSspecifies ASC, then set OrderingSpec to -1 (one).

[«

AV Ol H el H Q + 1L AV
J) UUICTWIST, STU UTUTTITTYOpPTL LU L (UTIT ).

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 GetOrderByElem.
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D
1

ption

lause

22.4.19GetRoutM apOpt
Function
Get the name and value of a specified generic option associated with a given routine mapping, given the option
number.
Deflnition
GetRputMapOpt (
RoutineMappingHandle IN INTEGER,
DptionNumber IN INTEGER,
DptionName ouT CHARACTER(L1),
BufferLengthl IN SMALLINT,
StringlLengthl ouT SMALLINT,
DptionValue ouT CHARACTER(L2),
BufferLength2 IN SMALLINT,
StringlLength2 ouT SMALLINT )
RETURNS SMALLINT
wherg each of L1 and L2 have a value equal to the implementation-defined maximum length of a variabl
length character string.
General Rules
1) Let RH be the value of RoutineMappingHandle.
2) If RH does not identify an allocated routine mapping description, then an exception condition is rais
IFDW-specific condition — invalid handle.
3) Let ON be the value of OptionNumber.
4) Let N be the number of generic options associated with RH.
5) If ONis less than 1 (one), then an exception condition is raised: FDW-specific condition — invalid o
iindex.
6) If ONisgreatenthan N, then a completion condition is raised: no data and no further rules of this Subg
qre applied.
7)

316 Management of External Data (SQL/MED)

lnformation from the ON-th generic option associated with RH is retrieved.

)c-Let NAME be the name of the generic option.

b)

The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionName, NAME,

BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED

OCTET LENGTH, respectively.

c) Let OPTIONVALUE be the value of the generic option.

d) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionValue,
OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET LENGTH,

and RETURNED OCTET LENGTH, respectively.
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Confor mance 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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20GetRoutM apOptName

ction

Get the value of a generic option associated with a given routine mapping, given the option name.

Definition
GetRputMapOptName (
RoutineMappingHandle IN INTEGER,
DptionName IN CHARACTER(L1),
BufferLengthl IN SMALLINT,
Dptionvalue ouT CHARACTER(L2),
BufferLength?2 IN SMALLINT,
StringLength2 ouT SMALLINT )
RETURNS SMALLINT
wherp each of L1 and L2 have a value equal to the implementation-defined maximum length of a variablp-
length character string.
Gerneral Rules
1) lLet RH be the value of RoutineMappingHandle.
2) If RH does not identify an allocated routine mapping description, then an exception condition is raided:
FDW-specific condition — invalid handle.
3) et NL be the value of BufferLengthl.
4) Case:
3) If NL is not negative, thensfet L be NL.
) Otherwise, an exception condition is raised: FDW-specific condition — invalid string length or fuffer
length.
5) Case:
q) If Lis zere,then an exception condition is raised: FDW-specific condition — invalid string length or
buffer-tength.
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.
i) Otherwise, let ON be the first N characters of OptionName and let TON be the value of:
TRIM ( BOTH = * FROM "ON* )
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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.

ii) The General Rules of Subclause 21.7, “Character string retrieval™, are applied to OptionValue,
OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET QCTET

LENGTH, and RETURNED OCTET LENGTH, respectively.
) Otherwise, an exception condition is raised: FDW-specific condition — option name not found.

Conformance Rules

1) Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shalf not
¢ontain an invocation of a <foreign-data wrapper interface routine> that centains a <foreign-data wrapper

interface routine name> that contains GetRoutMapOptName.
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21GetRoutineM apping

Function

Get the routine mapping handle for an allocated routine mapping description.

Def

GetR

RETU

Ger
1)

2)
[

3)
4) |
Cor
1)

nition

butineMapping (

alueExpressionHandle IN INTEGER,
RoutineMappingHandle ouT INTEGER )
RNS SMALLINT

eral Rules

et VEH be the value of ValueExpressionHandle.

f VEH does not identify an allocated <value expression> descrigtion, then an exception condition is r:
FDW-specific condition — invalid handle.

et RMH be the handle for the allocated routine mapping-déscription that is associated with VEH.

RoutineMappingHandle is set to RMH.

formance Rules

ontain an invocation of a <foreign<data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that contains GetRoutineMapping.

ised:

fVithout Feature M030, “SQL-server forgign data support”, a conforming foreign-data wrapper shal| not

Apper
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22.4.22GetSelectElem

Function

Get the handle of a <value expression> simply contained in the <select list> of a query.

Definition

GetSelectElem (
RequestHandle IN INTEGER,
SelectListElementNumber IN SMALLINT,
alueExpressionHandle ouT INTEGER )

RETURNS SMALLINT

Gerneral Rules

1) Let RH be the value of RequestHandle.

2) If RH does not identify an allocated request description, then angexception condition is raised: FDW-specific
ondition — invalid handle.

3) lLet S_EN be the value of SelectListElementNumber,

4) If SLENisless than 1 (one), then an exception condition is raised: FDW-specific condition — invalid gption
iindex.

5) lLet Q be the query associated with RH.
6) lLet N be the number of <value expression> elements simply contained in the <select list> of Q.

7) If SLEN s greater than N, then a completion condition is raised: no data, and no further rules of this| Sub-
lause are applied.

8) VYalueExpressionHandle is'set to the value expression handle associated with the S_LEN-th <value exprespion>
dssociated with Q.

ConformanceRules

1) Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shalf not
¢ontain.an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
intefface routine name> that contains GetSelectElem.
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23GetSelectElemType

Function

Get the kind of a <value expression> in the <select list> of a query.

Def

GetS

RETU

Ger
1)

2)
[

3)

Con
1)

nition

blectElemType (

alueExpressionHandle IN INTEGER,
alueExpressionType ouT SMALLINT )
RNS SMALLINT

eral Rules

et VEH be the value of ValueExpressionHandle.

f VEH does not identify an allocated <value expression> descrigtion, then an exception condition is r:
FDW-specific condition — invalid handle.

/alueExpressionType is set to the value of ValueExpressionKind that would be returned by invocati
betValueExpKind() with VEH as the ValueExpressionHandle parameter.

formance Rules

ontain an invocation of a <foreign-datawrapper interface routine> that contains a <foreign-data wr.
nterface routine name> that contains)GetSelectElemType.

ised:

bn of

(Vithout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not

Apper
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24GetServer Name

Function

Get the name of the foreign server associated with the provided server handle.

Def

GetS

RETU

wher

Ger
1)
2)

3)
4)
5)

[«

Con
1)

The General Rules of Subclause 217, “Character string retrieval”, are applied to ServerName, SN, £
and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET LEN
fespectively.

nition

brverName (

ServerHandle IN INTEGER,
ServerName ouT CHARACTER(L),
BufferLength IN SMALLINT,
StringlLength ouT SMALLINT )
RNS SMALLINT

b L has a maximum value equal to (2n+1), where nis the implementationdefined length of an <identi

eral Rules

| et SH be the value of ServerHandle.

| et SN be the server name associated with SH.
et BL be the value of BufferLength.

formance Rules

ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr.
nterface foutine name> that contains GetServerName.

OTE 81 — The length (2n+1) supports the syntax of <foreign server name>, whiclmis “<identifier><period><identifier>].

f SH does not identify an allocated foreign server deseription, then an exception condition is raised:
$pecific condition — invalid handle.

ier>.

DW-

BL,
5TH,

(Vithout Feature\MO030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not

Apper

©ISO/IEC 2016 — All rights reserved

Foreign-data wrapper interfaceroutines 323


https://standardsiso.com/api/?name=653b18d5e150a0da980ddfc1a8e3f77a

SO/
224

224

|EC 9075-9:2016(E)
Foreign-data wrapper interface SQL -server routines

.25Get Server Opt

Function

Get the value of a generic option associated with a foreign server.

Def

nition

GetServerOpt (
ServerHandle IN INTEGER,
DptionNumber IN INTEGER,
DptionName ouT CHARACTER(L1),
BufferLengthl IN SMALLINT,
StringlLengthl ouT SMALLINT,
DptionValue ouT CHARACTER(L2),
BufferLength?2 IN SMALLINT,
StringLength2 ouT SMALLINT )

RETURNS SMALLINT

wher

Gerneral Rules

1)
2)

3)
4)
5)

6)

7)

324

| et SH be the value of ServerHandle.

gpecific condition — invalid handle.
et ON be the value of OptionNumber.
et N be the number of generi¢c.options associated with SH.

f ON is less than 1 (ong), then an exception condition is raised: FDW-specific condition — invalid o
iindex.

f ON is greater tharCN, then a completion condition is raised: no data, and no further rules of this Subg
3re applied.

Informationyfrom the ON-th generic option associated with the SH is retrieved.

3) Let-NAME be the name of the generic option.

f SH does not identify an allocated foreign:server description, then an exception condition is raised: f

e each of L1 and L2 has a maximum value of equal to the implementation-defined length of a variaple-
length character string.

DW-

ption

lause

The General Rules of Subclause 21.7. “Character string retrieval”. are applied to OptionName

ME,

BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED

OCTET LENGTH, respectively.
c) Let OPTIONVALUE be the value of the generic option.

d) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionValue,

OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET LENGTH,

and RETURNED OCTET LENGTH, respectively.
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Confor mance Rules

1) Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not
contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains GetServerOpt.
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22 4.26GetServer OptByName

Function

Get the value of a generic option associated with a foreign server.

Defnition

GetServerOptByName (
ServerHandle IN INTEGER,
DptionName IN CHARACTER(L1),
BufferLengthl IN SMALLINT,
DptionValue ouT CHARACTER(L2),
BufferLength?2 IN SMALLINT,
StringLength2 ouT SMALLINT )

RETURNS SMALLINT

wherg each of L1 and L2 has a maximum value of equal to the implementation-defined length of a varialple-

length character string.

Gereral Rules

1) lLet SH be the value of ServerHandle.

2) If SH does not identify an allocated foreign serverdescription, then an exception condition is raised: FDW-

4) Case:

Case:

i)

if)

gpecific condition — invalid handle.

3) lLet BL be the value of Bufferlengthl.

3) If BL is not positive, thensan‘exception condition is raised: FDW-specific condition — invalid string
length or buffer length:

) Otherwise, let L be BL, let N be the number of whole characters in the first L octets of OptionNpme
and let NO be the-number of octets occupied by those N characters.

HNO = L, then an exception condition is raised: FDW-specific condition — invalid optign
hame.

Otherwise, let ON be the first L octets of OptionName and let TON be the value of:

TRIM ( BOTH * * FROM "ON" )

5) Let N be the number of generic options associated with SH.

6) Case:

a) If TON is equivalent to the name of a generic option associated with SH, then:
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)] Let OPTIONVALUE be the value of the generic option associated with SH whose name is
equivalent to TON.

i) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionValue,
OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

Conformance Rules

1) Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data\wrapper shall not
ontain 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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27GetServer Type

ction

Get the type of a foreign server.

Def

GetS

RETU

wher

string.

Gen
1)
2)

3)
4)
5)

q

Con
1)

The General Rules of Subclause 21.7) “Character string retrieval”, are applied to ServerType, ST, Bl

fespectively.

nition

brverType (

ServerHandle IN INTEGER,

ServerType ouT CHARACTER(L),

BufferLength IN SMALLINT,

StringlLength ouT SMALLINT )

RNS SMALLINT

b L has a maximum value of equal to the implementation-defined length-of a variable-length charac
eral Rules

et SH be the value of ServerHandle.

et ST be the server type associated with SH.
et BL be the value of BufferLength.

btringLength as TARGET, VALUE; TARGET OCTET LENGTH, and RETURNED OCTET LENGTH

formance Rules

ontain an invecation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr.
nterface routine name> that contains GetServerType.

f SH does not identify an allocated foreign server description, then an exception condition is raised: f
gpecific condition — invalid handle.

ter

DW-

, and

(Vithout FeatureZM030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not

hpper

328
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28GetServerVersion

Function

Get the version of a foreign server.

Def

GetS

RETU

wher

string.

Gen
1)
2)

3)
4)
5)

q

Con
1)

The General Rules of Subclause 21.7; “Character string retrieval”, are applied to Server\ersion, SV
and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET LEN{TH,
fespectively.

nition

brverVersion (

ServerHandle IN INTEGER,

ServerVersion ouT CHARACTER(L),

BufferLength IN SMALLINT,

StringlLength ouT SMALLINT )

RNS SMALLINT

b L has a maximum value of equal to the implementation-defined length-of a variable-length charac
eral Rules

et SH be the value of ServerHandle.

| et SV be the server version associated with SH.

et BL be the value of BufferLength.

formance Rules

ontain an invecation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr.
nterface routine name> that contains GetServer\Version.

f SH does not identify an allocated foreign server description, then an exception condition is raised: f
gpecific condition — invalid handle.

ter

DW-

BL,

(Vithout FeatureZM030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not

hpper
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22.4.29GetSQL String

Function

Get a character string representation of the query that is associated with a given request handle.

Definition
GetSPLString (
RequestHandle IN INTEGER,
StringFormat IN INTEGER,
5QLString ouT CHARACTER VARYING(L),
BufferLength IN INTEGER,
StringlLength ouT INTEGER )

RETURNS SMALLINT

wherp L is greater than or equal to the StringLength value returned, with a&maximum value equal to the
implé¢mentation-defined maximum length of a variable-length character string.

Gerneral Rules

1)
2)

3)
4)
5)

6)

7)

et RH be the value of RequestHandle.

f RH does not identify an allocated request description, then an exception condition is raised: FDW-sp
tondition — invalid handle.

et Q be the query associated with RH.
et SF be the value of StringFormat.

haracter string transmitted by~GetSQLString()”, then an exception condition is raised: FDW-specif
fondition — invalid string-format.

Case:

3) If SFidentifiesan implementation-defined value, then let QueryString be the implementation-de
character,string representation of Q.

p) OtherWwise, let QueryString be a character string conforming to the Format and Syntax Rules of|
Subclause 14.3, “<SQL procedure statement>".

peific

f S- does not identify a value that.is equal to any value in Table 35, “Codes used for the format of the

C

fined

ueryS

Conformance Rules

1) Without Feature M006, “GetSQLString routine”, a conforming foreign-data wrapper shall not contain an
invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
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routine name> that contains GetSQLString.
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Get the name and value of a generic option associated with a column of the foreign table reference by the supplied
table reference handle, given an option number.

Definition

GetTpbleColOpt (
FableReferenceHandle IN

ColumnName
ameLength

DptionName

DptionNumber

BufferLengthl
StringlLengthl
DptionValue
BufferLength2
StringlLength2
RETURNS SMALLINT

IN
IN
IN
ouT
IN
ouT
ouT
IN
ouT

INTEGER,
CHARACTER(L),
SMALLINT,
INTEGER,

CHARACTER(L1),

SMALLINT,
SMALLINT,

CHARACTER(L2),

SMALLINT,
SMALLINT )

wherp each of L, L1, and L2 has a maximum value equal tocthe implementation-defined length of a variaple-

length character string.

Gereral Rules

1) Let TRH be the value of TableReferengeHandle.

2) If TRH does not identify an allocated'table reference description, then an exception condition is raisgd:

IFDW-specific condition — invalid handle.

3) Let NL be the value of Nameltength.

4) Case:

Case:

3) If NL is notpositive, then an exception condition is raised: FDW-specific condition — invalid sfring
length ordouffer length.

) Otherwise, let L be NL, let N be the number of whole characters in the first L octets of ColumnName,
and-let NO be the number of octets occupied by those N characters.

i) If NO # L, then an exception condition is raised: FDW-specific condition — invalid column

name.

i) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of

TRIM ( BOTH * * FROM "CN" )

5) Case:
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a) If TCN is not equivalent to the name of a column of the foreign table referenced by TRH, then an
exception condition is raised: FDW-specific condition — column name not found.

b) Otherwise:
i) Let ON be the value of OptionNumber.

ii) Let N be the number of generic options associated with the column identified by TCN

iii)  IfONis less than 1 (one), then an exception condition is raised: FDW-specific condition—
invalid option index.

iv)  If ON s greater than N, then a completion condition is raised: no data and no_further rulgs of
this Subclause are applied.

V) Let NAME be the name of the ON-th generic option associated with the eolumn identified by
TCN.

vi)  The General Rules of Subclause 21.7, “Character string retrieval’),'are applied to OptionName,
NAME, BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET LEN{TH,
and RETURNED OCTET LENGTH, respectively.

vii)  Let VALUE be the value of the ON-th generic optiorassociated with the column identifigd by
TCN.

viii) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to Option\alue,
VALUE, BufferLength2, and StringLength2@s TARGET, VALUE, TARGET OCTET LEN{GTH,
and RETURNED OCTET LENGTH, respectively.

Corjformance Rules
1) Without Feature M030, “SQL-server.fareign data support”, a conforming foreign-data wrapper shalf not

ontain an invocation of a <foreigntdata wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains GetTableColOpt.
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Get the value of a generic option associated with a column of the foreign table referenced by the specified table
reference handle, given the option name.

Definition

GetT

ColumnName
ameLength
DptionName
BufferLengthl
DptionValue
BufferLength2
StringlLength2

RETURNS SMALLINT

wher
lengt

Gereral Rules

1)
2)

3)
4)

5)

©ISO/IEC 2016 — All rights reserved

Case:

Case!

hb 1eColOptByName (
FableReferenceHandle IN

IN
IN
IN
IN
ouT
IN
ouT

INTEGER,
CHARACTER(L),
SMALLINT,

CHARACTER(L1),

SMALLINT,

CHARACTER(L2),

SMALLINT,
SMALLINT )

| et TRH be the value of TableReferenceHandle.

et NL be the value of NameLength.

e each of L, L1, and L2 has a maximum value equal to the implementation-defined length of a variaple-
h character string.

f TRH does not identify an allocated.table reference description, then an exception condition is raisgd:
IFDW-specific condition — invalid handle.

3) If NL is not positive,/then an exception condition is raised: FDW-specific condition — invalid sfring
length or bufferlength.

) Otherwise;let L be NL, let N be the number of whole characters in the first L octets of ColumnName,
and let N© be the number of octets occupied by those N characters.

i) If NO # L, then an exception condition is raised: FDW-specific condition — invalid cquTnn

Rame:

i) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of

TRIM ( BOTH * * FROM "CN" )

Case:

a) If TCNis not equivalent to the name of a column of the foreign table referenced by TRH, then an
exception condition is raised: FDW-specific condition — column name not found.
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b) Otherwise:
i) Let BL be the value of BufferLengthl.
i) Case:

1) If BL is not positive, then an exception condition is raised: FDW-specific condition —
invalid string length or buffer length

2) Otherwise, let BL1 be BL, let BN be the number of whole characters in the first BL1-qctets
of OptionName, and let BNO be the number of octets occupied by those BNcharacters.

Case:

A) If BNO # BL1, then an exception condition is raised: FDW-specific condition — irvalid
option name.

B) Otherwise, let ON be the first BL1 octets of OptionNameé-and let TON be the value of
TRIM ( BOTH * * FROM "ON" )
iii)  Case:

1) If TON is not equivalent to the name of a genéric’option associated with TRH, then an
exception condition is raised: FDW-specifi¢c.condition — option name not found.

2) Otherwise:

A) Let VALUE be the value of the\generic option associated with TRH whose nameg is
TON.

B) The General Rules ofiSubclause 21.7, “Character string retrieval”, are applied
OptionValue, VALUE; BufferLength2, and StringLength2 as TARGET, VALUE
TARGET OCTET.LENGTH, and RETURNED OCTET LENGTH, respectively.

[®)

Conformance Rules

1) Without Feature M030;,SQL-server foreign data support”, a conforming foreign-data wrapper shalf not
ontain an invocation-of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains GetTableColOptByName.
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22.4.32Get TableOpt

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.

Def

nition

GetTpbleOpt (
FableReferenceHandle IN INTEGER,
DptionNumber IN INTEGER,
DptionName ouT CHARACTER(L1),
BufferLengthl IN SMALLINT,
StringlLengthl ouT SMALLINT,
DptionValue ouT CHARACTER(L2),
BufferLength2 IN SMALLINT,
StringlLength2 ouT SMALLINT )

RETURNS SMALLINT

wherp each of L1 and L2 has a maximum value equal to the implementation-defined length of a variable-I
chardcter string.

Gernleral Rules

1)
2)

3)
4)
5)

6)
7)

8)

9)
10)

©ISO/IEC 2016 — All rights reserved

| et TRH be the value of TableReferenceHandle.

f TRH does not identify an allocated.table reference description, then an exception condition is rais
IFDW-specific condition — invalid handle.

et ON be the value of OptionNumber.
et N be the number of generic options associated with TRH.

f ON is less than 1 (pne), then an exception condition is raised: FDW-specific condition — invalid o
iindex.

f ON is greatenthan N, then a completion condition is raised: no data and no further rules of this Subg
qre applied.

et NAME be the name of the ON-th generic option associated with TRH.

ength

ption

lause

|E,

The-General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionName, NAM

OCTET LENGLI'H, respectively.
Let VALUE be the value of the ON-th generic option associated with TRH.

ED

The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionValue, VALUE,

BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET LENGTH, and RETURN
OCTET LENGTH, respectively.

ED
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Confor mance 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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22.4.33GetTableOptByName

Function

Get the value of a generic option associated with the foreign table identified by the specified table reference
handle, given the option name.

Definition

GetThableOptByName (
FableReferenceHandle IN INTEGER,
DptionName IN CHARACTER(L1),
BufferLengthl IN SMALLINT,
DptionValue ouT CHARACTER(L2),
BufferLength2 IN SMALLINT,
StringlLength2 ouT SMALLINT )

RETURNS SMALLINT

wherg each of L1 and L2 has a maximum value equal to the implementation-defined length of a variable-lgngth
chardcter string.

Gereral Rules

1) Let TRH be the value of TableReferenceHandle,

2) If TRH does not identify an allocated table reference description, then an exception condition is raisgd:
IFDW-specific condition — invalid handle.

3) Let NL be the value of BufferLengthl.
4) Case:

3) If NL is not positive, then/an exception condition is raised: FDW-specific condition — invalid sfring
length or buffer length:

) Otherwise, letlbe 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 NO # L, then an exception condition is raised: FDW-specific condition — invalid optign
name.
i) Otherwise let ON ba the first L octets of OptionName and-let TON be the value of
TRIM ( BOTH * * FROM "ON* )
5) Case:

a) If TON is not equivalent to the name of a generic option associated with TRH, then an exception
condition is raised: FDW-specific condition — option name not found.

b) Otherwise:
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)] Let VALUE be the value of the generic option associated with TRH whose name is TON.

i) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionValue,
VALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET LENGTH,

and RETURNED OCTET LENGTH, respectively.

Confermanece-Rutes
onrerMmance~4tes

1) Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrappér shall not

ontain 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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34GetTableRefElem

Function

Get a <table reference> element from the <from clause> of a query, given a request handle and a table reference
element number.

Def

GetT

RETU

Gen
1)
2)

3)
4)

5)
6)
7)

8)

q

Con

1)

TableReferenceHandlelis)set to the table reference handle associated with the TREN-th <table referg
associated with Q,

nition

hbleRefElem (

RequestHandle IN INTEGER,
FableReferenceElementNumber IN INTEGER,
fableReferenceHandle ouT INTEGER )
RNS SMALLINT

eral Rules

et RH be the value of RequestHandle.

f RH does not identify an allocated request description, then:an exception condition is raised: FDW-sp
tondition — invalid handle.

| et TREN be the value of TableReferenceElementNtmber.

f TREN is less than 1 (one), then an exception-¢ondition is raised: FDW-specific condition — invali
ption index.

et Q be the query associated with RH,
et N be the number of <table refererice> elements in the <from clause> of Q.

f TREN is greater than N, thef:a completion condition is raised: no data, and no further rules of this
lause are applied.

formanceRules

ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr.

nterface routine name> that contains GetTableRefElem.

Feific

Sub-

nce>

(Vithout-Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not

Apper
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35GetTableRefElemType

Function

Get the type of a <table reference>, given its table reference handle.

Def

GetT

RETU

Ger
1)

2)
[

3)
4)
Cor
1)

nition

hbleRefElemType (

FableReferenceHandle IN INTEGER,
fableReferenceType ouT SMALLINT )
RNS SMALLINT

eral Rules

| et TRH be the value of TableReferenceHandle.

f TRH does not identify an allocated table reference description,then an exception condition is rais
FDW-specific condition — invalid handle.

et TRT be the type of the <table reference> associated with TRH.

TableReferenceType is set to TRT.

formance Rules

ontain an invocation of a <foreign<data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that contains GetTableRefElemType.

fVithout Feature M030, “SQL-server forgign data support”, a conforming foreign-data wrapper shal| not

Apper
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36GetTableRefTableName

Function

Get the table name of a TABLE_NAME <table reference> identified by the given table reference handle.

Def

GetT

RETU

wher

string.

Gen
1)

2)
[

3 |
I

4)
5)
6)

q

Cor

1)

nition

hbleRefTableName (

FableReferenceHandle IN INTEGER,

rableName ouT CHARACTER(L),

BufferLength IN SMALLINT,

StringlLength ouT SMALLINT )

RNS SMALLINT

b L has a maximum value of equal to the implementation-defined length-of a variable-length charac
eral Rules

| et TRH be the value of TableReferenceHandle.

f TRH does not identify an allocated table reference.description, then an exception condition is rais
-DW-specific condition — invalid handle.

f TRH does not identify a <table reference> with a type of TABLE_NAME, then an exception cong
s raised: FDW-specific condition — invalidhandle.

et NAME be the value of the table name of the <table reference> identified by TRH.
et BL be the value of BufferLength.

The General Rules of Subclause 21.7, “Character string retrieval”, are applied to TableName, NAMH
and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET LEN{GTH,
flespectively.

formanceRules

fVithout keature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shal
ontain-an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr

nterface routine name> that contains GetTableRefTableName.

ter

pd:

ition

F, BL,

| not
hpper
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37GetTableServer Name

ction

Get the name of the foreign server associated with the foreign table identified by the given table reference
handle.

Def

GetT

RETU

wher

Gen
1)

2)
[

3)
4)
5)

q

Con
1)

The General Rules of Subclause 21.7; “Character string retrieval”, are applied to ServerName, SN, B
and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET LEN{TH,
fespectively.

nition

AbleServerName (

FableReferenceHandle IN INTEGER,
ServerName ouT CHARACTER(L),
BufferLength IN SMALLINT,
StringlLength ouT SMALLINT )
RNS SMALLINT

b L has a maximum value equal to the implementation-defined length:of an <identifier>.

eral Rules

| et TRH be the value of TableReferenceHandle.

f TRH does not identify an allocated table reference.description, then an exception condition is rais
-DW-specific condition — invalid handle.

et SN be the server name associated with theforeign table identified by TRH.

et BL be the value of BufferLength.

formance Rules

IVithout FeatureZM030, “SQL-server foreign data support”, a conforming foreign-data wrapper shal
ontain an invecation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr.
nterface routine name> that contains GetTableServerName.

BL,

I not
hpper

342
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22.4.38GetTRDHandle

Function

Get the descriptor handle of the table reference descriptor associated with a given table reference handle.

Def

GetT

RETU

Ger
1)

2)
[

3)

Cor

1)
q
i

TRDHandle is set to the descriptor handle of the table reference descriptor associated with TRH.

nition

RDHandle (

FableReferenceHandle IN INTEGER,
TRDHandle ouT INTEGER )
RNS SMALLINT

eral Rules

| et TRH be the value of TableReferenceHandle.

f TRH does not identify an allocated table reference description,then an exception condition is rais
FDW-specific condition — invalid handle.

formance Rules

ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that contains GetTRDHandle.

(Vithout Feature M030, “SQL-server foreign,data support”, a conforming foreign-data wrapper shall not

Apper
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22.4.39GetUser Opt

Fun

ction

Get the name and value of a generic option associated with the user mapping identified by the specified user

handle, given an option number.

Deflnition

GetUperOpt (
UserHandle IN INTEGER,
DptionNumber IN INTEGER,
DptionName ouT CHARACTER(L1),
BufferLengthl IN SMALLINT,
StringlLengthl ouT SMALLINT,
DptionValue ouT CHARACTER(L2),
BufferLength2 IN SMALLINT,
StringlLength2 ouT SMALLINT )

RETURNS SMALLINT

wher
chara

Gen

1)
2)

3)
4)
5 |
I
6)

[«

e each of L1 and L2 has a maximum value equal to the implemeéntation-defined length of a variable-I
cter string.

eral Rules

| et UH be the value of UserHandle.

et ON be the value of OptionNumber.
et N be the number of generic options associated with UH.

f ON is less than 1 (pne), then an exception condition is raised: FDW-specific condition — invalid o
ndex.

f ON is greatenthan N, then a completion condition is raised: no data and no further rules of this Subg
ire applied.

7) lnformation from the ON-th generic option associated with UH is retrieved.

)c-Let NAME be the name of the generic option.

f UH does not identify an allocated user mapping description, then an exception condition is raised: §
$pecific condition — invalid handle:

ength

DW-

ption

lause

b)

The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionName, NAME,

BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED

OCTET LENGTH, respectively.

c) Let OPTIONVALUE be the value of the generic option.

d) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionValue,
OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET LENGTH,

344

and RETURNED OCTET LENGTH, respectively.
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Confor mance 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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22.4.40GetUser OptByName

Function

Get the value of a generic option associated with the user mapping associated with the specified user handle,

given the option name.

Definition

GetUgerOptByName (
serHandle
DptionName
BufferLengthl
DptionvValue
BufferLength2
StringlLength2
RETURNS SMALLINT

IN
IN
IN
ouT
IN
ouT

INTEGER,
CHARACTER(L1),
SMALLINT,
CHARACTER(L2),
SMALLINT,
SMALLINT )

wherg each of L1 and L2 has a maximum value equal to the implementation-defined length of a variable-lgngth

chardcter string.

Gereral Rules

1) Let UH be the value of UserHandle.

2) If UH does not identify an allocated user mapping description, then an exception condition is raised: FDW-

4) Case:

length or buffer length:

$pecific condition — invalid handle.

3) Let NL be the value of BufferLengthl.

3) If NL is not positive, then/an exception condition is raised: FDW-specific condition — invalid sfring

) Otherwise, letlbe 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 NO # L, then an exception condition is raised: FDW-specific condition — invalid optign
name.
i) Otherwise let ON ba 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.
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i) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionValue,
OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET

LENGTH, and RETURNED OCTET LENGTH, respectively.
b) Otherwise, an exception condition is raised: FDW-specific condition — option name not found.

£ Dy
Conftormance Rt

1) Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrappér shall not

ontain 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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22.4.41GetValExpr ColName

Fun

ction

Get the column name of a COLUMN_NAME <value expression>, given its value expression handle.

ring.

ised:

con-

ME,
5TH,

I not
hpper

Definition
GetVpalExprColName (
alueExpressionHandle IN INTEGER,
ColumnName ouT CHARACTER(L),
BufferLength IN SMALLINT,
StringlLength ouT SMALLINT )

RETURNS SMALLINT

wherkg L has a maximum value equal to the implementation-defined length of avariable-length character s

Gerneral Rules

1) lLet VEH be the value of ValueExpressionHandle.

2) If VEH does not identify an allocated value expression@escription, then an exception condition is ra
IFDW-specific condition — invalid handle.

3) If VEH does not identify a <value expression>with a type of COLUMN_NAME, then an exception
glition is raised: FDW-specific condition — invalid handle.

4) et NAME be the value of the column name of the <value expression>.

5) Let BL be the value of BufferLength.

6) The General Rules of Subclause21.7, “Character string retrieval”, are applied to ColumnName, NA
BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET LEN
fespectively.

Corjfor mance Rutes

1) Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shal

ontain afnninvocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
interface routine name> that contains GetValExprColName.
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22.4.42GetValueExpDesc

Function

Get the handle for a value expression descriptor describing a <value expression>, given its value expression

handle.

Deflnition

GetVplueExpDesc (
ValueExpressionHandle IN INTEGER,
ValueExpDescriptorHandle OUT INTEGER )

RETURNS SMALLINT

General Rules

1) Let VEH be the value of ValueExpressionHandle.

2) If VEH does not identify an allocated <value expression> description, then an exception condition is rgised:
FDW-specific condition — invalid handle.

3) et VEDH be the value expression descriptor handle associated with the value expression descriptof that
dlescribes the <value expression> identified by VEH.

4) VYalueExpDescriptorHandle is set to VEDH.

Cornformance Rules

1) Wvithout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shalf not

ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that.contains GetValueExpDesc.

Apper
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22.4.43GetValueExpKind

ised:

Apper

Function
Get the kind of a <value expression>, given its value expression handle.
Definition
GetVplueExpKind (
alueExpressionHandle IN INTEGER,
alueExpressionKind ouT SMALLINT )
RETURNS SMALLINT
General Rules
1) et VEH be the value of ValueExpressionHandle.
2) If VEH does not identify an allocated <value expression> descrigtion, then an exception condition is rg
IFDW-specific condition — invalid handle.
3) et VEK be the kind of the <value expression> associated:with VEH.
NOTE 82 — The permissible values of the kind of a <valugé@&xpression> are listed in Table 28, “Codes used for <val
expression> kinds”.
4) YalueExpressionKind is set to VEK.
Corjformance Rules
1) Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shalj not
ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
interface routine name> that.contains GetValueExpKind.
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44GetValueExpName

Function

Get the name associated with a <value expression>.

Def

GetV

RETU

wher

Ger

1)

2)
[

3)
4)

q

Con
1)

nition

hlueExpName (

ReplyHandle IN INTEGER,
alueExpressionHandle IN INTEGER,
BufferLength IN INTEGER,
alueExpressionNameLength OUT INTEGER,
alueExpressionName OUT CHARACTER(L) )
RNS  SMALLINT

e | has a maximum value equal to the implementation-defined length of a variable-length character s
eral Rules

et VEH be the value of ValueExpressionHandle.

f VEH does not identify an allocated <value expression> description, then an exception condition is rg
FDW-specific condition — invalid handle.

et VEN be the name associated with VEH.

The General Rules of Subclause 21.7, “Character string retrieval”, are applied to ValueExpressionN

EN, BufferLength, and ValueExpressionNameLength as TARGET, VALUE, TARGET OCTET LEN

and RETURNED OCTET LENGTH;-respectively.

formance Rules

ontain an invocatiof-of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routiné.name> that contains GetValueExpName.

ring.

ised:

hme,
S5TH,

(Vithout Feature MQ30,“SQL-server foreign data support”, a conforming foreign-data wrapper shall not

Apper
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45GetValueExpTable

Function

Get the table reference handle with which the table associated with the <value expression> identified by the
specified value expression handle is associated.

Def

GetV

RETU

Gen

1)

2)
[

3)
[

Cor
1)

nition

hlueExpTable (

ValueExpressionHandle IN INTEGER,
fableReferenceHandle OUT INTEGER )
RNS SMALLINT

eral Rules

et VEH be the value of ValueExpressionHandle.

f VEH does not identify an allocated <value expression> description, then an exception condition is r
-DW-specific condition — invalid handle.

et TBL be the table associated with the allocated <value’expression> identified by VEH. TableRefer
Handle is set to the table reference handle that identifies the table reference descriptor that describeg

formance Rules

ontain an invocation of a <foreigntdata wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that contains GetValueExpTable.

ised:

ence-

(Vithout Feature M030, “SQL-server.foreign data support”, a conforming foreign-data wrapper shall not

Apper
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46GetVEChIld

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.

Def

GetV

RETU

Gen

1)

2)
[

3)

4)

5 |
[

6)

[«

7)

94

Con

1)

are applied.

nition

EChild (

ValueExpressionHandle IN INTEGER,
I ndex IN SMALLINT,

ChildvalueExpressionHandle OUT INTEGER )
RNS SMALLINT

eral Rules

et VEH be the value of ValueExpressionHandle.

f VEH does not identify an allocated <value expression> description, then an exception condition is r
-DW-specific condition — invalid handle.

et NOC be the number of <value expression>s immediately contained in the <value expression> to \
EH refers.

et | be the value of Index.

f | is less than 1 (one), then an exception-condition is raised: FDW-specific condition — invalid opt
ndex.

f | is greater than NOC, then a cempletion condition is raised: no data, and no further rules of this Subg

ChildValueExpressionHandle is set to the value expression handle associated with the I-th simply cont
cvalue expression>.

formanceRules

(
i

ontaitpan invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that contains GetVEChild.

ised:

vhich

on

lause

hined

(Vithout Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not

Apper
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47GetWrapperLibraryName

Function

Get the library name associated with the foreign-data wrapper identified by the specified wrapper handle.

Def

GetW

RETU

wher
chard

Gen
1)

2)
[

3)

4)

Con
1)

The General Rules of Subclause 21.7,Character string retrieval”, are applied to WrapperLibraryN3

nition

FapperLibraryName (

rapperHandle IN INTEGER,
rapperLibraryName ouT CHARACTER(L),
BufferLength IN SMALLINT,
StringlLength ouT SMALLINT )
RNS SMALLINT

b L has a maximum value equal to the implementation-defined maximunmlength of a variable-lengt
cter string.

eral Rules

et WH be the value of WrapperHandle.
f WH does not identify an allocated foreign-data wrapper description, then an exception condition is r
-DW-specific condition — invalid handle.

vrapper associated with WWH.

VL, BufferLength, and StringLength’as TARGET, VALUE, TARGET OCTET LENGTH, and RETUR
DCTET LENGTH, respectively:

formance Rules

ontain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that contains GetWrapperLibraryName.

et WL be the name of the library included in“the foreign-data wrapper descriptor of the foreign-data

=

ised:

me,
NED

(Vithout Feature MB30, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not

Apper
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48GetWrapper Name

ction

Get the name of the foreign-data wrapper identified by a specified wrapper handle.

Def

GetW

RETU

wher

Ger
1)

2)
[

3)

4)
|

Cor

1)
q
i

dlata wrapper associated with WH.

nition
FapperName (
rapperHandle IN INTEGER,
rapperName ouT CHARACTER(L),
BufferLength IN SMALLINT,
StringlLength ouT SMALLINT )

RNS SMALLINT

b L has a maximum value equal to (2n+1), where nis the implementationdefined length of an <identi

eral Rules

et WH be the value of WrapperHandle.

f WH does not identify an allocated foreign-data wrapper description, then an exception condition is r.
FDW-specific condition — invalid handle.

L et WN be the foreign-data wrapper name included in the foreign-data wrapper descriptor of the for

The General Rules of Subclause 21.7,~*Character string retrieval”, are applied to WrapperName, W\,

BufferLength, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNEL
DCTET LENGTH, respectively

formance Rules

ontain an invgcation of a <foreign-data wrapper interface routine> that contains a <foreign-data wr
nterface routine name> that contains GetWrapperName.

OTE 83 — The length (2n+1) supports the syntax of <foreign server name>, whiclmis “<identifier><period><identifier>].

ier>.

ised:

eign-

D

(Vithout Feature-MO030, “SQL-server foreign data support”, a conforming foreign-data wrapper shall not

Apper
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22.4.49GetWrapper Opt

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.
Deflnition
GetWrapperOpt (
rapperHandle IN INTEGER,
DptionNumber IN INTEGER,
DptionName ouT CHARACTER(L1),
BufferLengthl IN SMALLINT,
StringlLengthl ouT SMALLINT,
DptionValue ouT CHARACTER(L2),
BufferLength2 IN SMALLINT,
StringlLength2 ouT SMALLINT )
RETURNS SMALLINT
wherp each of L1 and L2 has a maximum value equal to the implementation-defined length of a variable-I
chardcter string.
General Rules
1) Let WH be the value of WrapperHandle.
2) If WH does not identify an allocated foreign-data wrapper description, then an exception condition is r
IFDW-specific condition — invalid handle.
3) Let ON be the value of OptionNumber.
4) Let N be the number of generic options associated with WH.
5) |If ON is less than 1 (one), then an exception condition is raised: FDW-specific condition — invalid g
iindex.
6) If ONisgreatenthan N, then a completion condition is raised: no data and no further rules of this Subg
qre applied.
7)

356 Management of External Data (SQL/MED)

lnformation from the ON-th generic option associated with WH is retrieved.

)c-Let NAME be the name of the generic option.

ength

ised:

ption

lause

b)

The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionName, NAME,

BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED

OCTET LENGTH, respectively.

c) Let OPTIONVALUE be the value of the generic option.

d) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionValue,
OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET LENGTH,

and RETURNED OCTET LENGTH, respectively.
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Confor mance 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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22.4.50GetWrapper OptByName

Function

Get the value of a generic option associated with the foreign-data wrapper identified by the specified wrapper
handle, given the option name.

Definition

GetWyrapperOptByName (
rapperHandle IN INTEGER,
DptionName IN CHARACTER(L1),
BufferLengthl IN SMALLINT,
DptionValue ouT CHARACTER(L2),
BufferLength2 IN SMALLINT,
StringlLength2 ouT SMALLINT )

RETURNS SMALLINT

wherg each of L1 and L2 has a maximum value equal to the implementation-defined length of a variable-lgngth
chardcter string.

Gereral 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 rgised:
IFDW-specific condition — invalid handle.

3) Let NL be the value of BufferLengthl.
4) Case:

3) If NL is not positive, then/an exception condition is raised: FDW-specific condition — invalid sfring
length or buffer length:

) Otherwise, letlbe 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 NO # L, then an exception condition is raised: FDW-specific condition — invalid optign
name.
i) Otherwise let ON ba 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.
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i) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionValue,
OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET

LENGTH, and RETURNED OCTET LENGTH, respectively.
b) Otherwise, an exception condition is raised: FDW-specific condition — option name not found.

£ Dy
Conftormance Rt

1) Without Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrappér shall not

ontain 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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22.4.51 SetDescriptor

Function

Set a field in the foreign-data wrapper descriptor area identified by the specified descriptor handle.

Definition

SetDescriptor (
DescriptorHandle IN INTEGER,
RecordNumber IN SMALLINT,
Fieldldentifier IN SMALLINT,
alue IN ANY,
BufferLength IN INTEGER )

RETURNS SMALLINT

Gereral Rules

1)

2)

3)
4)

5)
6)

7)
8)

9)

10)

360 Management of External Data (SQL/MED)

et D be the allocated foreign-data wrapper descriptor area.identified by DescriptorHandle and let N
the value of the COUNT field of D.

L et HL1 be the host language in which the SQL-server-iswritten and let HL2 be the host language in \
the foreign-data wrapper is written.

et FI be the value of Fieldldentifier.

f FI is not one of the code values in Table:30, “Codes used for foreign-data wrapper descriptor fielg
then an exception condition is raised:. FDW-specific condition — invalid descriptor field identifier.

et RN be the value of RecordNumber.

et TYPE be the value of the-Ty/pe column in the row of Table 30, “Codes used for foreign-data wra
dlescriptor fields”, that contains FI.

f TYPE is'ITEM' and\RN is less than 1 (one), then an exception condition is raised: dynamic SQL ¢
+ invalid descripterindex.

et DA be thesitem descriptor area of D specified by RN.

f an exception condition is raised in any of the following General Rules, then all fields of DA for v
gpecificvalles were provided in the invocation of SetDescField() are set to implementation-depe
alués'and the value of COUNT for D is unchanged.

| be

vhich

[77]

pper

e ror

hich
ndent

NOTE 84 — Let MBShe the value of the May Be Set column in the row of Table 33, “Ability to set foreign-data wrapper
descriptor fields”, that contains FI in the column that contains the descriptor type DT. If MBSis 'No', then the effect on the

field is implementation-dependent.
Case:
a) If Fl indicates COUNT, then

Case:
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)] If the memory requirements to manage the foreign-data wrapper descriptor area cannot be sat-
isfied, then an exception condition is raised: FDW-specific condition — memory allocation

error.

i) Otherwise, the count of the number of foreign-data wrapper item descriptor areas is set to the

value of Value.

value of Value.

0 the

If FI indicates DATA_POINTER, then the value of the DATA_POINTER field of IDA is set to the

address of Value. If Value is a null pointer, then the address is set to 0 (zero).
If FI indicates DATA, then the value of the DATA field of IDA is set to the value-of Value.

If FI indicates INDICATOR, then the value of the INDICATOR field of IDA is set to the value
Value.

If FI indicates RETURNED_CARDINALITY, then the value of thee RETURNED_ CARDINAL
field of IDA is set to the value of Value.

If FI indicates CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, or CHARA(C

TER_SET_NAME, then:

i) Let BL be the value of BufferLength.

i) Case:

1) If BL is not positive, then an exception condition is raised: FDW-specific condition +
invalid string length or buffer length.

2) Otherwise, let L be BL, let<EV be the first L octets of Value, and let TFV be the valug of
TRIM ( BOTH * * JFROM "FV* )

iii)  Let ML be the maximum length in characters allowed for an <identifier> as specified in the
Syntax Rules of Subclause 5.4, “Names and identifiers”, in [ISO9075-2], and let TFVL Qe the
length in characters of TFV.

iv)  Case:

1) J4fFFVL s greater than ML, then FV is set to the first ML characters of TFV and a completion
eondition is raised: warning — string data, right truncation.
2) Otherwise, FVissetto TFV.

V) Case:

H—HHHntdicates EHARACTER-SET—CATALOGantHV-doeshoteonform-to-the-Fermat
and Syntax Rules of an <identifier>, then an exception condition is raised: invalid catalog
name.

2) If Fl indicates CHARACTER_SET_SCHEMA and FV does not conform to the Format
and Syntax Rules of an <identifier>, then an exception condition is raised: invalid schema
name.
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3) If Fl indicates CHARACTER_SET_NAME and FV does not conform to the Format and
Syntax Rules of an <identifier>, then an exception condition is raised: invalid character
set name.

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:

q3) IfRlis 1 (one) and Value is not 0 (zero), then an exception condition is raised: dynamic/SQL erfor
— invalid LEVEL value.

b) If Rl is greater than 1 (one), then let PIDA be IDA's immediately preceding foreignkdata wrappetr item
descriptor area and let K be its LEVEL value.

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

i) If Value is greater than K+1, then an exception condition istaised: dynamic SQL error — invalid
LEVEL value.

iii)  If value is less than K+1, then let OIDA; be the i-th(foreign-data wrapper item descriptor|area
to which PIDA is subordinate and whose TYPE-field indicates ROW. Let NS be the nunjber
of immediately subordinate descriptor areas-of OIDA; between OIDA; and IDA, and let [; be
the value of DEGREE of OIDA;.

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

2) IfKisnot 0 (zero), then let OIDA; be the OIDA; whose LEVEL value is K. If there gxists
no such OIDA; or Dj is'not greater than NS, then an exception condition is raised: dyrfamic
QL error — invalid LEVEL value.

) The value of LEVEL inJdDA is set to Value.
12) if TYPE is 'ITEM' and(RN is greater than N, then the COUNT field of D is set to RN.
13) Case:

q3) If HL1 andHL2 are both pointer-supporting languages, and if FI indicates TYPE, LENGTH,
OCTETYLENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_IN[TER-
VAL-PRECISION, PARAMETER_MODE, PARAMETER_ORDINAL_POSITION, PARAME-
TER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, PARAMETER_SPE-
CIFIC_NAME, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC
II:I"( DI:I I\II-\IVII: UDI:I'( L)I:I'II\IEL} IYI"I: bl—\ll—\LUU UDI:I'( L)I:I'II\IEL} IYI"I: D\.,I'll:l A
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, or SCOPE_NAME,
then the DATA_POINTER field of IDA is set to 0 (zero).

b) Otherwise, if Fl indicates TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATE-
TIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, PARAMETER_MODE,
PARAMETER_ORDINAL_POSITION, PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPE-
CIFIC_SCHEMA, PARAMETER_SPECIFIC_NAME, CHARACTER_SET_CATALOG, CHARAC-
TER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,
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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 O (zero).

14) If Fl indicates DATA or if FI indicates DATA_POINTER, and Value is not a null pointer, and IDA is not
consistent as specified in Subclause 21.1, “Description of foreign-data wrapper item descriptor areas”,
then an exception condition is raised: FDW-specific condition — inconsistent descriptor information.

15 +\ L +ha 7~ CAW/N i
LCU V UT UTIC varutc Ut varuc.,

16) If FI indicates TYPE, then:

b) Case:
i)

vi)

vii)

viii)

iX)

3) All the other fields of IDA are set to implementation-dependent values.

If Vindicates CHARACTER, CHARACTER VARYING or CHARAETER LARGE OB
then the CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and CHAR

ECT
AC-

TER_SET_NAME fields of IDA are set to the values for the default character set name f¢r the

SQL-session and the LENGTH field of IDA is set to the maximum possible length in chara
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 d

type.
If Vindicates a <datetime type>, then the PRECISION field of IDA is set to 0 (zero).

If V indicates INTERVAL, then the DATETIME_INTERVAL_PRECISION field of IDA
set to 2.

If Vindicates NUMERIC or DEEIMAL, then the SCALE field of IDA is set to 0 (zero)
the PRECISION field of IDA is set to the implementation-defined default value for the preg
of the NUMERIC or DECIMAL data types, respectively.

If Vindicates SMALLINT, INTEGER, or BIGINT, then the SCALE field of IDA is set t
(zero) and the PRECISION field of IDA is set to the implementation-defined value for th
precision of the. SMALLINT, INTEGER, or BIGINT data types, respectively.

If V indicates\FLOAT, then the PRECISION field of IDA is set to the implementation-de
default vatue for the precision of the FLOAT data type.

If Vindicates DECFLOAT, then the PRECISION field of IDA is set to the implementatig
defined default value for the precision of the DECFLOAT data type.

cters

ita

S

nd
ision

D O
o

fined

n-

If Vindicates REAL or DOUBLE PRECISION, then the PRECISION field of IDA is set {o the

implementation-defined value for the precision of the REAL or DOUBLE PRECISION
types, respectively.

fata

X)

xi)

If Vindicates an implementation-defined data type, then an implementation-defined set of fields

of IDA are set to implementation-defined default values.

Otherwise, an exception condition is raised: FDW-specific condition — invalid data type.

17) If Fl indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates a <datetime type>,

then:
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a) Allthe fields of IDA other than DATETIME_INTERVAL_CODE and TYPE are set to implementation-
dependent values.

b) Case:

i) If V indicates DATE, TIME, or TIME WITH TIME ZONE, then the PRECISION field of IDA
is set to O (zero).

i) If Vindicates TIMESTAMP or TIMESTAMP WITH TIME ZONE, then the PRECISION field
of IDA is set to 6.

18) If Fl indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates INTERVAL, then
the DATETIME_INTERVAL_PRECISION field of IDA is set to 2 and

Case:

4) If Vindicates DAY TO SECOND, HOUR TO SECOND, MINUTE TO SECOND, or SECOND]| then
the PRECISION field of IDA is set to 6.

) Otherwise, the PRECISION field of IDA is set to O (zero).

Conformance Rules

1) Without Feature M030, “SQL-server foreign data support™sa conforming foreign-data wrapper shalf not
¢ontain 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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22.5 Foreign-data wrapper interface general routines

22.5.1 GetDiagnostics

Furction

Get ipformation from a foreign-data wrapper diagnostics area.

Definition

GetDjagnostics (
HandleType IN SMALLINT,
Handle IN INTEGER,
RecordNumber IN SMALLINT,
Diagldentifier IN SMALLINT,
DiagInfo ouT ANY,
BufferLength IN SMALLINT,
StringlLength ouT SMALLINT )

RETURNS SMALLINT

Gernleral Rules

1) Let HT be the value of HandleType.

2) If HT is not one of the code values in Table*31, “Codes used for foreign-data wrapper handle types”| then

3) Case:

3)

)

¢)

an exception condition is raised: FDW specific condition — invalid handle.

If HT indicates EXECUTION HANDLE and Handle does not identify an allocated execution
description, then an exception condition is raised: FDW-specific condition — invalid handle.

If HT indicates FSCONNECTION HANDLE and Handle does not identify an allocated FS-connegtion,
then an exception condition is raised: FDW-specific condition — invalid handle.

If HT indicates REPLY HANDLE and Handle does not identify an allocated reply description, then
an exeeption condition is raised: FDW-specific condition — invalid handle.

If.HT indicates REQUEST HANDLE and Handle does not identify an allocated request descrigtion,
then an exception condition is raised: FDW-specific condition — invalid handle.

e)

9)

[T HT indicates SERVER HANDLE and Handle does not identify an allocated foreign-server
description, then an exception condition is raised: FDW-specific condition — invalid handle.

If HT indicates TABLEREFERENCE HANDLE and Handle does not identify an allocated table ref-
erence description, then an exception condition is raised: FDW-specific condition — invalid handle.

If HT indicates USER HANDLE and Handle does not identify an allocated user mapping description,
then an exception condition is raised: FDW-specific condition — invalid handle.
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4)
5)

6)

7)
8)

9)

10)

h) 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.

i) IfHT 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.

j) IfHT indicates WRAPPERENV HANDLE and Handle does not |dent|fy an allocated FDW-environ-

VAL

q

then an exception condition is raised: FDW-specific condition — invalid attribute val ug

or which Handle was passed as the value of an input handle and let Nbe the number of status recor
generated by the execution of R

3) If RNisless than 1 (one), then an exception candition is raised: invalid condition number.
)

B +h el A Ll
IIICIIL, LIICII GII CAL;C'JLIUII L:UIIUILIUII IO IGIOCU roUvy D‘JC\;IIIL; CUI IUILIUII IIIVCI.IIU rica IUIC
et DI be the value of Diagldentifier.

f DI is not one of the code values in Table 29, “Codes used for foreign-data wrapper diagnestic fiel

et RN be the value of RecordNumber.

et Rbe the most recently executed foreign-data wrapper interface routine, other than GetDiagnosti

NOTE 85 — The GetDiagnostics() routine may cause exception‘or completion conditions to be raised, but
not cause diagnostic information to be generated.

f TYPE is 'STATUS', then:

Subclause are applied.

f TYPE is 'HEADER', then header information from the diagnostics area associated with the resour

entified by Handle is retrieved.
) If DI indicates NUMBER, then the value retrieved is N.

) If DI indicates RETURNCODE, then the value retrieved is the code indicating the basic result
execution of R. Subclause 4.17.4, “Return codes”, specifies the code values and their meanings

NOTE 86 — The‘value retrieved will never indicate I nvalid handle or Data needed, since no diagnostic inforr
is generated-if’this is the basic result of the execution of R.

) If DI indicates MORE, then the value retrieved is
Case;

i) If more conditions were raised during execution of R than have been stored in the diagnd

If RN is greater than N, then a completion\condition is raised: no data, and no further rules of this

jS",

et TYPE be the value of the Type column in the row that contains DI in Table 29, “Cades used for foreign-
dlata wrapper diagnostic fields”

sQ),
ds

t does

ce

f the

hation

stics

area, then 1 (one).

d)

i) If all the conditions that were raised during execution of R have been stored in the diagnostics

area, then 0 (zero).

value of the implementation-defined diagnostics header field.

If DI indicates an implementation-defined diagnostics header field, then the value retrieved is the

11) 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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If DI indicates SQLSTATE, then the value retrieved is the SQLSTATE value corresponding to the
status condition.

If DI indicates NATIVE_CODE, then the value retrieved is the implementation-defined native error
code corresponding to the status condition.

If DI indicates MESSAGE_TEXT, then the value retrieved is an implementation-defined character

1)

)

12) Let V be the value retrieved.

Frio o
OLHy.

NOTE 87 — An implementation may provide <space>s or a zero-length string or a character string that describes the
status condition.

If DI indicates MESSAGE_LENGTH, then the value retrieved is the length in characters of the|char-
acter string value of MESSAGE_TEXT corresponding to the status condition.

If DI indicates MESSAGE_OCTET_LENGTH, then the value retrieved is the'fength in octets gf the
character string value of MESSAGE_TEXT corresponding to the status condition.

If DI indicates CLASS_ORIGIN, then the value retrieved is the identification of the naming authority
that defined the class code of the SQLSTATE value corresponding-tathe status condition. That yalue
shall be 'ISO 9075' if the class code is fully defined in Subclause:26.1, “SQLSTATE”, and shalll be

an implementation-defined character string other than '1SO 9075"for any implementation-defingd
class code.

If DI indicates SUBCLASS_ORIGIN, then the value retrieved is the identification of the namirg
authority that defined the subclass code of the SQLSTATE value corresponding to the status condjtion.
That value shall be '1SO 9075'" if the class code isfully defined in Subclause 26.1, “SQLSTATE’|, and
shall be an implementation-defined character string other than '1SO 9075' for any implementatipn-

defined subclass code.

If DI indicates an implementation-defined diagnostics status field, then the value retrieved is the yalue
of the implementation-defined diagnostics status field.

13) If DI indicates a diagnostics field whose row in Table 3, “Fields used in foreign-data wrapper diagngstics

15) If BL is not greater-than zero, then an exception condition is raised: FDW-specific condition — invalfid
$tring length ér-buffer length.

16) Let L be the’length in octets of V.
17) If StringLength is not a null pointer, then StringLength is set to L.

qreas”, contains a Data Type that is neither CHARACTER nor CHARACTER VARYING, then Diaginfo
is set to V and no further rfules of this Subclause are applied.

14) Let BL be the value af-BUfferLength.

18) Case:

a)

b)

If L is not greater than BL, then the first L octets of DiagInfo are set to V and the values of the
remaining octets of DiagInfo are implementation-dependent.

Otherwise, Diaglnfo is set to the first BL octets of V.
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Confor mance Rules

1) Without Feature M031, “Foreign-data wrapper general routines”, a conforming foreign-data wrapper shall
not contain an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data
wrapper interface routine name> that contains AllocQueryContext.

2) Without Feature M031, “Foreign-data wrapper general routines”, a conforming SQL -server shall not contain
in invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper intgrface
outine name> that contains GetDiagnostics.
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23 Diagnostics management

This [Clause modifies Clause 23, ~Diagnostics management -, I TSOITEC 9075-2.

23.1 <get diagnostics statement>
This Bubclause modifies Subclause 23.1, “<get diagnostics statement>"", in | SO/IEC.9075-2.

Function

Get gxception or completion condition information from the diagnostics area.

Format

No aflditional Format itens.

Syntax Rules

INo additional Syntax Rules.

Acaess Rules

[No additional Access Rules.

Gerneral Rules

1) Table 36, “L-statement codes”, modifies Table 37, ““QL-statement codes”, in [1S09075-2].

Table 36 — SQL -statement codes

SQL -statement | dentifier Code

Allaltarinativ oo £ IHa'aVilnwaXNaYawiis)
N At TIaavesTTonTt o IJUT IO L

<alter foreign-data wrapper statement> ALTER FOREIGN DATA WRAPPER | 120
<alter routine mapping statement> ALTER ROUTINE MAPPING 130
<alter foreign server statement> ALTER SERVER 108
<alter foreign table statement> ALTER FOREIGN TABLE 104
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SQL -statement | dentifier Code
<alter user mapping statement> ALTER USER MAPPING 123
<drop foreign-data wrapper statement> DROP FOREIGN DATA WRAPPER | 121
drop-foreign-serverstatement DROR-SERVER 110
<drop foreign table statement> DROP FOREIGN TABLE 105
<drop routine mapping statement> DROP ROUTINE MAPPING 131
<drop user mapping statement> DROP USER MAPPING 124
<foreign-data wrapper definition> CREATE FOREIGN DATA WRAP- 119
PER
<foreign server definition> CREATE SERVER 107
<foreign table definition> CREATE EOREIGN TABLE 103
<import foreign schema statement> IMPORT FOREIGN SCHEMA 125
<routine mapping definition> EREATE ROUTINE MAPPING 132
<set passthrough statement> SET PASSTHROUGH 126
<user mapping definition> CREATE USER MAPPING 122
Statements that are defined by a foreign;tata wrapper | A character string value defined by a | 1
foreign-data wrapper different from the
value associated with any other SQL-
statement
L An implementation-defined negative number different from the value associated with any other SQL-statement.

ConformanceRules

INo additiGnal Conformance Rules.
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24 | nformation Schema

This Clause modifies Clause b, - Thior mation schema. -, in TSO/TEC 9075-11.

241 ATTRIBUTESview

This Bubclause modifies Subclause 5.11, “ATTRIBUTESview”, in |SO/IEC 9075-11.

Function

Identjify the attributes of user-defined types defined in this catalog that arg:accessible to a given user.

Definition

|Add fthe following columns to the end of outermost select list'of the view definition:|

, D1._DATALINK_LINK_CONTROL, D1.DATALINKy INTEGRITY, D1.DATALINK_READ_PERMISSION,
D1.DATALINK_WRITE_PERMISSION, D1.DATALINK_RECOVERY, D1.DATALINK_UNLINK

Conformance Rules

1) [ nsert this CR| Without Feature MQOT, “Datalinks”, conforming SQL language shall not reference
NFORMATION_SCHEMA . ATTRIBUTES . DATALINK_INTEGRITY.

2) [ nsert this CR| Without Feature M001, “Datalinks”, conforming SQL language shall not reference
NFORMATION_SCHEMA . ATTRIBUTES . DATALINK_LINK_CONTROL.

3) [ nsert this CR| Withodt Feature M001, “Datalinks”, conforming SQL language shall not reference
NFORMATION.SCHEMA . ATTRIBUTES . DATALINK_READ_PERMISSION.

4) [ nsert this CR{Without Feature M001, “Datalinks”, conforming SQL language shall not reference
NFORMATION_SCHEMA . ATTRIBUTES . DATALINK_RECOVERY.

5) [ nsertithis CR | Without Feature M001, “Datalinks”, conforming SQL language shall not reference
NEORMATION_SCHEMA . ATTRIBUTES . DATALINK_UNLINK.

6) |Insert this CR|Without Feature M0O01, “Datalinks”, conforming SQL language shall not reference
INFORMATION_SCHEMA . ATTRIBUTES . DATALINK_WRITE_PERMISSION.
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24.2 COLUMN_OPTIONS view

Function

Identify the generic options specified for columns that are defined in this catalog.

Definition

CREATE VIEW COLUMN_OPTIONS AS
SELECT TABLE_CATALOG, TABLE_SCHEMA, TABLE_NAME,
COLUMN_NAME, OPTION_NAME, OPTION_VALUE
“ROM DEFINITION_SCHEMA.COLUMN_OPTIONS 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.COLUMN_NAME
FROM DEFINITION_SCHEMA.COLUMN_PRIVILEGES AS CP
WHERE ( CP.GRANTEE IN
( "PUBLIC", CURRENT USER )
OR
CP_GRANTEE IN
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
AND
CO.TABLE_CATALOG
= ( SELECT CATALOG_NAME
FROM INFORMAT ION_SCHEMAZCATALOG_NAME ) ;

GRAN[T SELECT ON TABLE COLUMN_OPTIONS
O PUBLIC WITH GRANT OPTION;

Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not reference INFORMA-
TION_SCHEMA . COLUMN_OPTIONS
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24.3 COLUMNSview

This Subclause modifies Subclause 5.21, “COLUMNSview”, in ISO/IEC 9075-11.

Function

Identtfy the columns of tables defined in this catalog that are accessible to a given user.

Definition

|Add the following columns to the end of outermost select list of the view definition:]

, DATALINK_LINK_CONTROL, DATALINK_INTEGRITY, DATALINK_READ_PERMISSION,
DATALINK_WRITE_PERMISSION, DATALINK_RECOVERY, DATALINK_UNLINK

Conformance Rules

1) [ nsert this CR| Without Feature M001, “Datalinks”, conforming SQL language shall not reference
NFORMATION_SCHEMA . COLUMNS . DATALINK_INTEGRITY.

2) [ nsert this CR| Without Feature M001, “Datalinks”, confarming SQL language shall not reference
NFORMATION_SCHEMA . COLUMNS . DATALINK_LINK_CONTROL.

3) [ nsert this CR|Without Feature M001, “Datalinks®, conforming SQL language shall not reference
NFORMATION_SCHEMA . COLUMNS . DATALINK_READ_PERMISSION.

4) [ nsert this CR| Without Feature M001, “Datalinks”, conforming SQL language shall not reference
NFORMATION_SCHEMA . COLUMNS . DATALINK_RECOVERY.

5) [ nsert this CR| Without Feature M001, “Datalinks”, conforming SQL language shall not reference
NFORMATION_SCHEMA .COLUMNS . DATALINK UNLINK.

6) [ nsert this CR| Without Feature M001, “Datalinks”, conforming SQL language shall not reference
NFORMATION_SCHEMA . COLUMNS . DATALINK_WRITE_PERMISSION.
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24.4 FOREIGN_DATA_WRAPPER_OPTIONS view

Function

Ident

ify the options specified for foreign-data wrappers that are defined in this catalog.

Def

CREA

GRAN

Con

1)

2)

TION_SCHEMA . FOREIGN_DATA_WRAPPER, OPTIONS.

TION_SCHEMA . FOREIGN_DATA_WRAPPER_OPTIONS.

nition

TE VIEW FOREIGN_DATA_WRAPPER_OPTIONS AS
SELECT FOREIGN_DATA_WRAPPER_CATALOG, FOREIGN_DATA_WRAPPER_NAME,
OPTION_NAME, OPTION_VALUE
FROM DEFINITION_SCHEMA.FOREIGN_DATA_WRAPPER_OPTIONS
HERE ( FOREIGN_DATA_WRAPPER_CATALOG, FOREIGN_DATA_WRAPPER_NAME.)
IN ( SELECT FOREIGN_DATA_WRAPPER_CATALOG, FOREIGN_DATA_WRAPPER_NAME
FROM INFORMATION_SCHEMA.FOREIGN_DATA_WRAPPERS ) ;

I SELECT ON TABLE FOREIGN_DATA_WRAPPER_OPTIONS
O PUBLIC WITH GRANT OPTION;

formance Rules

(Vithout Feature F391, “Long identifiers”, conforming-SQL language shall not reference INFORMA

(Vithout Feature M004, “Foreign data support”;conforming SQL language shall not reference INFOR

MA-
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