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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members
of ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
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I ntroduction

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

2) Clause 2, “Normative references”, identifies additional standards that, through reference in this

part of

ISO/

3) Clau
of IS

4) Clau

5) Clau
9075

6) Clau
7) Clau
8) Clau

9) Clau
data

10) Clau

foreign tables, foreign servers, and foreign-data wrappers.

11) Clau
type

12) Clau
and f

13) Clau
14) Clau
15) Clau
16) Clau
17) Clau

EC 9075, constitute provisions of this part of ISO/IEC 9075.

e 3, “Definitions, notations, and conventions”, defines the notations and conventions,used i
D/IEC 9075.

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

e 5, “Lexical elements”, defines the lexical elements of the language specified in this part of

e 6, “Scalar expressions”, defines the elements of the language that produce scalar values
e 7, “Query expressions”, defines the elements of the language that produce rows and tabl

e 8, “URLs”, specifies the format of URLSs used in this‘part of ISO/IEC 9075.

nto SQL-data, and formation rules for set operations.

e 10, “Additional common elements”, defines-additional common elements used in the de

e 11, “Schema definition and manipulation”, defines facilities related to foreign tables anc
Support for creating and managing-a schema.

e 12, “Catalog manipulation?;;defines facilities for creating, altering, and dropping foreig
preign-data wrappers.

e 13, “Access control®, defines facilities for controlling access to SQL-data.

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

e 47" Dynamic SQL”, defines the dynamic SQL statements.

N this part

ISO/IEC

s of data.

e 9, “Additional common rules”, specifies the rulesfor assignments that retrieve data fronp or store

inition of

datalink

| SErvers

[€S.

18) Clause 18, "Embedded SQL”, defines the embedded SQL statements.

19) Clause 19, “Call-Level Interface specifications”, defines facilities for using SQL through a Call-Level
Interface.

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

21) 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
a foreign-data wrapper.

xiv. Management of External Data (SQL/MED)
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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) Clause 26, “Status codes”, defines values that identify the status of the execution of SQL-statements and
the mechanisms by which those values are returned.

27) Clauge 27, “Conformance”, specifies the way in which conformance to this part of ISO/IEC 905 may be

28) Anngx A, “SQL Conformance Summary”, is an informative Annex. It summarizes thexcenformpnce
requirements of the SQL language.

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

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

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

32) Anngx E, “Incompatibilities with ISO/IEC 9075:2008”, is an informative Annex. It lists incompatibilities
with the previous version of this part of ISO/IEG9075.

33) Anngx F, “SQL feature taxonomy”, is an informative Annex. It identifies features of the SQL Ighguage
specified in this part of ISO/IEC 9075 by aridentifier and a short descriptive name. This taxonomy is used
to specify conformance.

34) Anngx G, “Defect reports not addressed in this edition of this part of ISO/IEC 9075, is an infofmative
Anngx. It describes the Defect(Reports that were known at the time of publication of this part of this
Interpational Standard. Each ‘of these problems is a problem carried forward from the previous pdition of
ISO/|IEC 9075. No new, problems have been created in the drafting of this edition of this International
Standard.

35) Anngx H, “Typical-header files”, is an informative Annex. It provides examples of typical definjtion files
for application-pfograms using the SQL Call-Level Interface.

36) Anngx I, *SQL/MED model”, is an informative Annex. It uses annotated diagrams to illustrate the more
impoytant concepts of the model of SQL/MED, including the relationships between the SQL-servey, foreign-

data wannare and farainn carvyarc
VIO PCTo oo ToToigiToCTrveTos

In the text of this part of ISO/IEC 9075, Clauses and Annexes begin new odd-numbered pages, and in Clause 5,
“Lexical elements”, through Clause 27, “Conformance”, Subclauses begin new pages. Any resulting blank
space is not significant.
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INTERNATIONAL STANDARD ISO 9075-9:2016(E)

| nfor mation technology — Database languages — SQL —

Part 9:
M anagement of External Data (SQL/MED)

1 Scope

This part pf ISO/IEC 9075 defines extensions to Database Language SQL to supporb management of external
data throdgh the use of foreign-data wrappers and datalink types.
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2.1 1SO and IEC

mative references

standards

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document

including

any amen

21 |

[1SO9C
Framey

[1S09(

dments) applies.

SO and | EC standards

75-1] ISO/IEC 9075-1:2016, Information technology — Database languages — SQL — H
vor k (SQL/Framework).

75-2] ISO/IEC 9075-2:2016, Information technology — Database' languages — SQL — P

Foundation (SQL/Foundation).

[1SO9d
Call-L

[1SO9(C
Inform

22 (

[RFC2
http:

[RFC3
Masint
http1

[XML]
the twad

[XML

75-3] ISO/IEC 9075-3:2016, Information technology — Database languages — SQL — H
pvel Interface (SQL/CLI).

75-11] ISO/IEC 9075-11:2016, Information technelogy — Database languages — SQL —
ption and Definition Schemas (SQL/Schemata).

ther international standards

B68] RFC 2368, The mailto. URL scheme, R. Hoffman, L. Masinter, J. Zawinski.
//www._ietf.org/rfc/rfc2368.txt

er.
//www . ietflorg/rfc/rfc3986. txt

is used todeference either [ XML 1.0] or [ XML 1.1] when there is no significant differenc
for the purposes of a given citation.

1.0] (Recommendation) Extensible Markup Language (XML) Version 1.0.

art 1:

art 2:

art 3:

L Part 11:

D86] RFC 3986, Unifarm Resource Identifier (URI): Generic Syntax, T. Berners-Lee, R. Fielding, L.

b between

http]

/fLwww w3 . org/TR/xml

[XML

http:
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3.1 Definitions

3 Definitions, notations, and conventions

3.1 efinitions

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

3.1.1 DOe€finitionstaken from XML

For the purposes of this document, the definitions of the following terms givettin [ XML] apply:
3111 |Valid XML document
3.1.1.2 | XML document

3.1.1.3 | XML document type declaration =" (also known.asia DTD)

3.1.2 Definitions provided in Part 9

For the purposes of this document, in addition:te“those definitions taken from other sources, the follpwing
definitiong apply:

3.1.2.1 | accesstoken
encrypted value returned-under 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.

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

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

3.1.2.3 | datalinker
implementation-dependent component for enabling integrity control, recovery, and access control
forexternat fites

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

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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3127

3128

3.1.2.9

3.1.2.10

31211

3.1.212

3.1.2.13

3.1.2.14

3.1.2.15

3.1.2.16

3.1.2.17

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

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

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

NOTFE 4 — The mechanism hy which these rows are supplied is provided by a foreign-data wrapper The data con-
stituting a foreign table is not part of the SQL-environment.

integrity control option
link control option specifying the level of integrity of the link between a datalink:and thelfile that it
references

link control
property of a column of data type DATALINK, specifying the extentto, which the links between
datalinks in that column and the files they reference are to be monitoted(in various specificimanners)

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

recovery option
link control option specifying whether or not point initime recovery is required for the files fieferenced
by certain datalinks

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

SQL/MED-implementation
SQL-implementation that processes SQL-statements that are possibly extended by the lapguage
defined in this part of ISO/IEC 9075

NOTE 5 — A conformingSQL/MED-implementation is an SQL/MED-implementation that satisfied the requirements
for SQL/MED-implementations as defined in Clause 27, “Conformance”.

unlink option
link control aption specifying the action to be taken when certain sites occupied by datal{nks are
updated ordeleted

user mapping
implementation-defined mapping of an authorization identifier to an equivalent concept njaintained
by_a foreign server

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

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

4 Concepts

This Clau

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

41 O

This Subg

411 N

This Subg

)ata types

|ause modifies Subclause 4.1, “Data types”, in |SO/IEC 9075-2.

aming of predefined types

lause modifies Qubclause 4.1.2, ““Naming of predefined types’; in | SO/IEC 9075-2.

[ Insert afts

r 1st paragraph| SQL defines a predefined data type naméd by the following <key word>: DA

[Insert aft

br 3rd paragraph | For reference purposes, the data typé DATALINK is referred to as a (or the

type.

412 0O

This Subg

ata type terminology

lause modifies Subclause 4.1.4, “Data type terminology”, in I SO/IEC 9075-2.

| Augment

the list in the 11th paragraph

— Atyq

4.2 H

A foreign

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

oreign servers

server is a named server, external to the SQL-environment but known to the SQL-server, tha

TALINK.
) datalink

t manages

external d

wrapper (See-Sutictause -3, “Forefgn-data wrappers™).

atalSuch external data is manifested as SQL-data by use of a mechanism called a foreign-

data

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

— 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

Concepts 7


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

| SO/IEC 9075-9:2016(E)
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 the SQL-session when the <foreign server definition> was invoked.

A foreign

server descriptor can be modified by an <alter foreign server statement> and destroyed b

a <drop

foreign sg

A foreign
Server is g
particular
manner. A
the foreig
ability to

aware for

NOTE
enviro
as fore
specifi

Some for¢
of a table
foreign sg
Definition

If a foreid
then exec
only som¢
analog an

If a foreid
tables ma

This Inten
interact td
statement
Such inte

rver statement>.

server can be an SQL-awareforeign server or a non-SQL-aware foreign server. An SQL.2aw3
foreign server that has the ability to process a subset of statements conforming to, ISO/IE
y the statements comprising Feature E051, “Basic query specification”, in a,standard-con
non-SQL-aware foreign server is a foreign server that has no ability to process SQL lang
n-data wrapper associated with a non-SQL-aware foreign server provides some (limited or co
brocess SQL language, then the effect is that the foreign server can be treated as though it i
bign server.

6 — Some SQL-aware foreign servers may be, in fact, SQL-servers. However, because they are not in the san
ment as the SQL-server responding to an SQL-client, they are managed anly.through foreign-data wrappers an
gn servers. Such foreign servers may concurrently respond to SQL-clients-of their own; this does not change the
bd in this part of ISO/IEC 9075.

ign servers, especially SQL-aware foreign servers,admit the concept of a schema and the
that are similar to SQL-schemas and to base tables; respectively. Such servers may (and S

Schema specified in [1ISO9075-11].

n server maintains schema information-about entities analogous to SQL-schemas and base
ition of an <import foreign schema statement> retrieves information about the tables (eith
. as specified in the <import foreign schema statement>) associated with the named SQL-
( effectively performs one or more <foreign table definition> statement executions.

n server does not maintairr such information or does not admit the concept of a schema, th
naged by that server shall be specified by means of explicit <foreign table definition>s.

cause information about foreign tables to be retrieved by execution of an <import foreign
>. In particular,\no foreign-data wrapper interface routines are specified to support such in
action isimplementation-dependent.

43 H

re foreign
C 9075,
forming
Lage. If
hforming)
5 an SQL-

e SQL-
[ are treated
elationships

concept
DL-aware

rvers do) maintain schema information about those entities, such as the Information Schema and

tables,
er all or
schema

bn foreign

hational Standard does not specify the manner in which the SQL-server and the foreign-datia wrapper

schema
feraction.

oreign-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.

8 Management of External Data (SQL/MED)
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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 foreign-data wrapper name.

— The guthotizatiortaentifierof-the-ownerof-the-foretgr-dater-wrapper-teseriptor:

— The name of the language in which the foreign-data wrapper interface routines are writtep:
— A generic options descriptor.

— Alibfary name.

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

4.4  User mappings

A user mapping is an SQL-environment element, pairing an authorization identifier U or the special|identifier
PUBLIC,|denoting all <authorization identifier>s in the SQL=environment, with a foreign server FS|It defines
how to mgp U to an equivalent concept known to FSwhen.a foreign table whose source is FSis to bg accessed
during an|SQL-session when the current authorizationidentifier is U. The mapping is specified by generic

options d¢fined by the foreign-data wrapper.

A user mgpping is defined by invoking a <user mapping definition>. Invocation of a <user mapping definition>
results in the creation of a user mapping descriptor in the SQL-environment. A user mapping descript@r consists
of:

— An aithorization identifier.
— A foreign server name, identifying a foreign server descriptor.
— A generic options descriptor.

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

A5 ROUNMEMappings

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
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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 routine mapping descriptor can be modified by an <alter routine mapping statement> and destroy.

ed by a

<drop roytine mapping statement>

4.6 Genericoptions

Several of the objects used in connection with external data support the specification.ef generic optigns. These

objects arp foreign-data wrappers, foreign servers, foreign tables, columns of foreign tables, user m
and routire mappings. A generic option is an option name paired with an optiofial option value. Both
name and|the permissible ranges of option values of a generic option are defined by the foreign-data
A set of generic options is described by a generic options descriptor. A gefieric options descriptor is
in the desgriptor of the object to which it pertains. The generic optiors are stored in the SQL-server
foreign-data wrapper to retrieve when the foreign-data wrapper needs’this information.

\ppings,
the option
Wrappers.
included
for the

Generic gptions may be specified in either <foreign-data wrapper definition>, <foreign server definition>,

<foreign fable definition>, <user mapping definition>, <routine mapping definition>, <alter foreign
wrapper Statement>, <alter foreign server statement>, <alter foreign table statement>, <alter user m
statementp, or <alter routine mapping statement>.

Generic options are specific to the object for whichithey are defined. For example, the generic optio
foreign taple are most likely different from the.generic options for a foreign server, in both option n
option values. Furthermore, generic options-are highly dependent on the foreign-data wrapper that i

data
Apping

ns for a
hmes and
5 used to

access thg external data. For example, the generic options for a foreign server that uses a foreign-data wrapper

A might be totally different from the generic options specified for another foreign server that uses a
data wrapper B. Even the fact that the option names of two generic options for two different foreign
wrappers might be the same does not necessarily mean that the semantics and therefore the permissi
of option palues are the same.

Since an $QL-server cannat’anticipate the different kinds of foreign-data wrappers with which it is
deal, no generic option:can ever be determined by the SQL-server or by this part of ISO/IEC 9075.
foreign-data wrapper<an specify generic options for that foreign-data wrapper, or for a foreign server
table, a cglumn of.a-foreign table, a user mapping, or a routine mapping for which it is used.

foreign-
-data
ble ranges

ikely to
Dnly a
a foreign

hch option

A generigopti onsd@crlptor is either an empty I|st or a list consisting of one or more option names, e
name beingpa A 3

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 schema
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 capaljilities and other information is returned in a buffer whose contents may comprise an XML [document
or that may be returned in a format defined by the foreign-data wrapper. If the contents comprise.an| XML
document, then it shall be a valid XML document, the format of which is specified by a Document Type Dec-
laration (IDTD) that is either internal to the XML document or external (requiring that it beavailablg to the
r 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 usg of an XML
Schemp, either as an alternative to a DTD or instead of a DTD.

4.8 atalinks

A datalink is a value of the DATALINK data type. A datalink refefences some file that is not part of|the SQL-
environment. The file is assumed to be managed by some extérnal file manager. A datalink is conceptually
representéd by:

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

— SQLiMediated Read Access Indication: A boalean value, where True, in datalink DL indicates fhat the
refer¢nced file, being linked to the SQL-environment, is accessible to be read only by use of thg specially
provided operations (see below) on DL,

— SQLiMediated Write Access Indication: A boolean value, where True, in datalink DL indicates|that the
refer¢nced file, being linked to the. SQL-environment, is accessible to be modified only by use of the specially
provided operations (see below)-on DL.

— Write Token: An impleméntation-dependent value that represents an access token that is used t¢ read or
ify the File Reference. This value can be the null value.

— Consfruction Indication: A character string indicating how the datalink was constructed. Possibje values
are: NEWCOPY{.PREVIOUSCOPY, and the null value.

The File Referenee of a datalink is accessible by invoking operators defined in this part of ISO/IEC $075. The
character jset.of the File Reference, referred to as the datalink character set is implementation-defingd.

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

A file is linked to the SQL-environment whenever execution of an SQL-data change statement causes a value
DL1 that references that file to appear in some datalink column whose descriptor includes the link control FILE
LINK CONTROL. If the read permission option included in the column descriptor is DB, then access to the
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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.

Execution of an SQL-data change statement that causes a value DL2 to appear in a datalink column defined
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be mediated by the SQL-server rather than by the external data manager. When access to the files is
by an SQL-server, any request to access a file shall operate on an SQL-rhediated datalink to obtain a
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rom a column depend on the link control options that are specified in the ¢elumn descript
he file might be deleted, or the datalinker might return control of the file to-the external data

nction provided by datalinks and the datalinker, it is possible to specCify that access to the fi

nstructed by combining the File Reference of a datalink value with an encrypted value cg
en. An access token is either a read token or a write token, depending on the function that
the character string. The generation of the access token and the method of combining it wi
is implementation-dependent. When the application uses the returned character string valug
datalinker checks to see if the access token is.valid. If it is valid, then the application is all
file pointed to by the File Reference. Every attempt by an application to access, without 3

bes to be valid is implementation-defined.

nt of an SQL-mediated file cannot’be modified, unless the SQL-Mediated Write Access In
link value DL referencing this<file is True. After an application has modified the file, it uses a
structor> that specifies eithenPLNEWCOPY or DLPREVIOUSCOPY to construct a new
s new datalink value is then used to update the site that contains DL.

8 — Updating the site that\Contains a datalink in the manner described here is called “update-in-place”.
are not comparable. A datalink is assignable only to sites of type DATALINK.
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|ink control (NO LINK CONTROL or FILE LINK CONTROL).

— The read permission option (FS or DB).

— 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

TOK

EN FOR UPDATE).

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

12 Management of External Data (SQL/MED)
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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.

FILE LINK CONTROL: Every File Reference shall reference an existing file. Further file control depends
on the Tink control options.

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

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

INTEGRITY NONE: Files referenced by File References can only be deleted’ or renamed using|operators
provided by the file manager. This option is not available if FILE LINKI€CONTROL is specified.

READ PERMISSION FS: Permission to read files referenced by datafinks is determined by the filg manager.

READ PERMISSION DB: Datalinks of this type are SQL-Mediated. That is to say, permission|to read
files feferenced by such datalinks is determined by the SQL-implementation.

WRITTE PERMISSION FS: Permission to write files referenced by datalinks is determined by tpe file
mangger.

WRITE PERMISSION ADMIN REQUIRING TQKEN FOR UPDATE: Permission to write files
by datalinks is determined by the SQL-implemeritation and the datalinker. This option is only ayailable if
READ PERMISSION DB is also specified. if;a site that was declared with this write permission i§ updated,
then the access token used to open and madify the file is required to be contained in the file ref¢rence
specified in the invocation of the functiens DLNEWCOPY or DLPREVIOUSCOPY that yield the value
with which the site is updated.

WRITE PERMISSION ADMIN'NOT REQUIRING TOKEN FOR UPDATE: Permission to wiite files
refer¢nced by datalinks is determined by the SQL-implementation and the datalinker. This optipn is only
availgble if READ PERNMISSION DB is also specified. If a site that was declared with this write permission
is upglated, then an access token is not required to be contained in the file reference specified in|the invo-
catiop of the functions DLNEWCOPY or DLPREVIOUSCOPY that yield the value with which the site
is upglated.

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

. Updates

RECOVERY YES: Enables point in time recovery of Tiles referenced by datalinks.

NOTE 9 — “point in time recovery” is an implementation-defined mechanism that provides for recovery that is coordinated
between the SQL-server and the files of external file manager referenced by datalinks.

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

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.
Table 1 — Valid datalink file control options
I ntegr by Read White Recovery Uakak
per mission per mission

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

SELECQTIVE | FS FS NO NONE

NOTE|10 — In Table 1, “Valid.datalink file control options”, the write permission option ADMIN is an abbreviation|for both
ADMIN REQUIRING TOKEN FOR UPDATE and ADMIN NOT REQUIRING TOKEN FOR UPDATE.

The defaylt value of @/site whose declared type is DATALINK is the null value. Datalinks are subject|to certain
restriction)s. As a-cansequence of these restrictions, neither datalinks nor expressions whose declared type is
DATALINK-ordered can appear in (among other places):
— <conjparison predicate>.

14

<general set function>.

<group by clause>.

<order by clause>.

<unique constraint definition>.
<referential constraint definition>.

<select list> of a <query specification> that has a <set quantifier> of DISTINCT.
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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.

— An argument of declared type DATALINK to an invocation of an external routine

— The Value returned by an invocation of an external function whose result type is DATALINK.

The maximum datalink length constrains the values of expressions whose declared type is- DATALINK such
that every| such value can be assigned to a host variable, substituted for a parameter to an external rdutine, or
returned Ry an invocation of an external function.

4.8.1 Qperationsinvolving datalinks

4.8.1.1 Pperatorsthat operate on datalinks

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

<url complete for write expression> returns the File Reference of a given datalink, possibly combingd with a
write tokgn.

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

<url path [for write expression> returns(the path, including any write token, of the File Reference of a given
datalink.

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

<url servdr expressian>-returns the host of the File Reference of a given datalink.

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

4.8.1.2 Other operatorsinvolving datalinks

A <datalink 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 Concepts 15


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

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

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 Subdrause modifies Subclause 4. 13, - Columns, 1igds, and atripbutes , in TSO/TEC 9075-2.

|Append this paragraph | The term constituent is defined for values such that a value V2 either is\or i$ 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 yalué denoted by|ROW (2,
"one["). 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:

— Vlis|a value of some predefined data type or of some distinct type whose.source type is some gredefined
data type and V2 is identical to V1.

— Vlis|a value of some structured type ST and, for some attribute Aof ST, V2 is identical to V1.A().
— VLl is|a value of some row type RT and, for some field F ofRTF, V2 is identical to V1.F.
— VL1 is|a value of some collection type CT and V2 is an element of V1.

V2 is a cgnstituent of V1 if V2 is an immediate constituent of V1 or there is some value V3 such that V3 is an
immediatg constituent of V1 and V2 is a constituent.of'V3.

4.10 Tables

This Subdause modifies Subclause'4,15, “Tables’”, in |SO/IEC 9075-2.

4.10.1 Introduction totables

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

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

— foreigmtabte;

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
are supplied is provided by a foreign-data wrapper (see Subclause 4.3, “Foreign-data wrappers”).

4.10.3 Unmquetdentificationof tabtes

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

— |Appgnd after 4th list item| The <table name> of an external table uniquely identifies'a multisef of rows.

4.10.4 Tjable descriptors

This Subdause modifies Subclause 4.15.7, “Table descriptors™, in SO/HEC 9075-2.

|Replace 1st paragraph|A table is described by a table descriptor. A table descriptor is either a base fable
descriptot, a view descriptor, a derived table descriptor (for a derived table that is not a view), or a foreign table
descriptof.

|Insert thib paragraph| A foreign table descriptor describes:a-foreign table. In addition to the comporfents of
every table descriptor, a foreign table descriptor includes:

— The name of the foreign table.

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

— A generic options descriptor.

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

NOTE 13 — This part of 4SO/IEC 9075 currently restricts foreign tables such that they are neither insertable-into nor
updatable. Future versians of this part of ISO/IEC 9075 may relax these restrictions.

4.10.5 Syntactic-analysis of derived tablesand cursors

This Subdause modifies Subclause 4.15.8, ““Syntactic analysis of derived tables and cursors”, in ISO/IEC
9075-2.

— [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
a conforming implementation shall follow to determine functional dependencies and candidate keys in base
tables, foreign tables, and <query expression>s.

4.11.2 Known functional dependenciesin aforeign table

There are|no rules in this part of ISO/IEC 9075 to determine known functional dependencies in a forgign table.
However,[implementation-defined rules may determine known functional dependencies, if any, in aforeign
table.

4.12 SQL-schemas

This Subdause modifies Subclause 4.26, “SQL-schemas’, in }SO/IEC 9075-2.

|Rep|ace Bth paragraph| Base tables, foreign tables, and views-are identified by <table name>s. A <taljle name>
consists of a <schema name> and an <identifier>. The <schema name> identifies the schema in which ajpersistent
base tabld, foreign table, or view identified by the <table name> is defined. Base tables, foreign tablgs, and
views defjned in different schemas can have <identifier>s that are equal according to the General Ryles of
Subclausg 8.2, “<comparison predicate>”, in [1S©9075-2].

4.13 3JQL-statements

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

4.13.1 QL -statements classified by function

This Subdlause-maodifies Subclause 4.39.2, “SQL-statements classified by function™, in ISO/IEC 9015-2.

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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— <alter foreign table statement>

— <drop foreign table statement>

— <foreign server definition>

— <alter foreign server statement>

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

F foreign-data wrapper statement>
 foreign-data wrapper statement>
mapping definition>

[ user mapping statement>

D user mapping statement>

ine mapping definition>

[ routine mapping statement>

D routine mapping statement>

SQL -session statements
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— <set
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This Subg
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asic security model

lause modifies Subclause 4.39.2.7, ““SQL-session statements”, in 1ISO/IEC 9075-2.

5 paragraph| The following are additional SQL-session statements:

lause madifies Subclause 4.40, “Basic security model”, in 1SO/IEC 9075-2.

4141

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

riviteges

|Augment the list in the 1st paragraph|

— foreign table

— foreign-data wrapper

— foreign server
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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

— foreign server

4.15 SQL-transactions

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

4.15.1 Hroperties of SQL-transactions

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

| Augment the 2nd paragraph|Add foreign tables to the list of objéets for which the term read-only applies.

4.16 SQL-sessions

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

4.16.1 SQL-session properties

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

|Insert this paragraph\At any-time during an SQL-session, the SQL-server may obtain a WrapperEnyHandle

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

[Insert thi paragraph} The SQL-session context also comprises:

Zero|or morg {foreign-data wrapper name : WrapperEnvHandle} pairs.

Zerolorumore {foreign server name : ESConnectionHandle} 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
name> : ExecutionHandle} pairs are removed from the current SQL-session context. Every time a <set
passthrough statement> that contains a <foreign server name> FSN is successfully executed, the pass-through
foreign sgrver name included the current SQL-session context is set to FSN. Every time a <prepare-sfatement>
is executgd after a <set passthrough statement> that contains a <foreign server name> has been.exeguted suc-
cessfully, jan {<SQL statement name> : ExecutionHandle} pair is made part of the current SQL}sessign context.
Every time a <deallocate prepared statement> is successfully executed after a <set passthrough staterpent> that
identifies p <foreign server name> has been executed, the corresponding {<SQL statement name> : Bxecution-
Handle} pair is removed from the current SQL-session context. Every time a <set passthrough statement> that
specifies JOFF" is executed, the pass-through flag is set to False and the pass-threugh foreign server hame is
deleted frpm the current SQL-session context.

4.17 Horeign-data wrapper interface

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

— Allogate and deallocate resources.
— Contfol connections to foreign servers.
— Recejve data from the SQL-server aboutthe foreign server request to be executed at the foreigr| server.

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

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

4.17.1 Handles

A handlefis a yalue of INTEGER data type that identifies an allocated resource that provides session state
informatipn.about a foreign server, a foreign-data wrapper, or a foreign server session of interest to fonnected
componemts.of that session. Handles presented as arguments to invocations of foreign-data wrapperf{interface
routines enable the invoker to give or obtain the information they reference. The handle of a particular resource
is allocated by the keeper of the state information — either the foreign-data wrapper or the SQL-server — to
enable the SQL-server or the foreign-data wrapper, respectively, to access that state information. Although the
declared type for a handle is INTEGER, its value has no meaning in any other context and should not be used
as a numeric operand or modified in any way.

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
Wrapper uses this handle to obtain mformatlon about a forelgn server to which it needs to connect Routines

[ name,

rver to a

— FSConnection handle: This handle is allocated by a foreign-data wrapper to referencerinformation about
a forgign server session. It is allocated via a call to the ConnectServer () routing-This handl¢ shall be
allocated before any foreign server requests to be executed during that foreign server session are[presented
to a fpreign-data wrapper.

— Quety Context handle: This handle is allocated by the foreign-data wragpér to reference information that
spang multiple foreign server requests. The SQL-server uses it to indicate to the foreign-data wrgpper that
identjcal value expression handles in the same query context (denotéehby the same Query Conteit handle)
but in different foreign server requests (represented by different Reguest handles) represent identical value
exprgssions. It is foreign-data wrapper implementation-dependent whether the foreign-data wrgpper uses
this ipformation to re-use the previously evaluated value expression or whether the foreign-datd wrapper
re-evpluates the value expression. The handle remains valid until the SQL-server invokes FreeQUeryCon-
text().

— Reqyest handle: This handle is allocated by the SQL-server to reference a foreign server requgst that is
to belexecuted by a foreign server. A request handle may reference a simple foreign server request, such
asSHLECT * FROM T, or it may reference acomplex foreign server request that includes predicgtes, joins,
ordetfing, etc. A request handle is used by.the foreign-data wrapper to retrieve (for example) thg names of
foreign tables referenced in the from clause, the names of column references in the select list, gtc., using
foreign-data wrapper interface SQLserver routines. This handle is allocated implicitly.

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

— Valug Expression handlé: This handle is allocated by the SQL-server to reference a <value expression>
contdined 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 server
requqsts it is\capable of executing. This handle is allocated via a call during a foreign server sesgion to the
lniqRequest() routine and remains valid in that foreign server session until it is the argument to an

invodation of FreeReplyHandle().

— Execution handle: This handle is allocated by a foreign-data wrapper. In decomposition mode, it is used
to reference the information the foreign-data wrapper needs to process the foreign server request referenced
by the corresponding reply handle and the information associated with the data resulting from the processing
of the foreign server request. This handle is allocated via a call to the 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.

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

— Rout

routi

4.17.2 H

A foreign
FSConne

A foreign
that bring

4.17.3 H

The termg
routine ar
wrapper,

wrapper I

Oreign server sessions

server session is the sequence of operations performed by a foreign-data wrapper on a pa
Ction handle during the existence of that handle.

server session on FSConnection handle FSCH begins with thezinvocation of ConnectSet
5 FSCH into existence and ends with the invocation of FreeFSConnection(FSCH).
oreign-data wrapper interface routines

foreign-data wrapper interface SQL-server-rautine and foreign-data wrapper interface W
e used to distinguish routines provided by the SQL-server from routines provided by a for

allocated

ticular

'ver()

rapper
bign-data

espectively. A foreign-data wrapper intefface routine that is both an SQL-server routine and a

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

The forei

n-data wrapper interface routines-of a given implementation are either all functions or all p

the choice being implementation-defingd. They are functions if their return codes are values returne
invocatiofs and they are proceduresS_if their return codes are instead assigned to an output parameter
ReturnCofde. The specific terms.foreign-data wrapper interface function and foreign-data wrapper i
procedure are used when it is-necessary to distinguish between the two kinds.

4.17.3.1 Handleroutines

— Get

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

ocedures,
1l by their
named

Interface

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

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

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

— 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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Concepts 23


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

| SO/IEC 9075-9:2016(E)
4.17 Foreign-data wrapper interface

24

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

emTFype-Thisrottineteturns-the-“typeof-a—<tablereference>-given-the-tablteyeference
nly possible return value is TABLE_NAM

GetNumSelectElems: This routine returns the number of <value expression>s in,the’<select lit> of a

GetSelectElem: This routine returns the value expression handle of a <valye expression> in th¢ <select
list> pf a <query specification> given a request handle and the position gfthe <value expression> in the
<seldct list>.

GetSelectElemType: This routine returns the kind of a <value expression> given the value expression
hand|e. Possible return values are COLUMN_NAME, OPERATOR, PARAMETER, and CON$TANT.

Get\falExpr ColName: This routine returns the name of the column, given a value expression handle.

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

GetReplyTableRef: This routine returns the number of the table reference in the original request that the
foreign-data wrapper is capable of accessing;-given a reply handle and a number that ranges frgm 1 (one)
to the value returned by the GetNumReplyTableRefs() routine.

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

GetReplySelectElem: This routine returns the number of the select list element in the original [foreign
server request that the foreign-data wrapper is capable of accessing, given a reply handle and a pumber
that fanges from 1 (one). to'the value returned by the GetNumReplySelectElems() routine.

GetNumReplyBaolVE: This routine returns the number of <boolean value expression>s simply|contained
in the <where clause> of the original foreign server request that the foreign-data wrapper is capable of
hand|ing, given.a reply handle.

GetReplyBool VE: This routine returns the number of a <boolean value expression> element fjom the
<whagre.clause> in the original foreign server request that the foreign-data wrapper is capable ofihandling,
given a reply handle and a number that ranges from 1 (one) to the value returned by the GetNumReply-
BoolVEQ) routine.

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
the foreign-data wrapper is capable of handling, given a reply handle.

GetReptyorderEtem-—Thistottinerettrnsthe-numberofa<valte-expression>fromthe—<seteeglist> used
to order the result in the original foreign server request that the foreign-data wrapper is capable.0ff handling,
giver] a reply handle and a number that ranges from 1 (one) to the value returned by the GetNumReply-
OrdgrBy() routine.

GetNextReply: This routine returns a new reply handle and execution handle for the'ariginal forgign server
requgst, given a reply handle.

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

GetBool VE: This routine returns a handle for a <boolean value expression> from the <where dlause> of
a <qyery specification>, given a request handle and a number that‘ranges from 1 (one) to the valug returned
by thp GetNumBooIVE() routine.

GetQistinct: This routine returns information whether the query specifies DISTINCT or ALL, piven a
requgst handle.

GetNumOrder ByElems: This routine returns thegaumber of columns that are used to order thq result,
giver] a request handle.

GetQrder ByElem: This routine returns a handle for a <value expression> used to order the regult of a
query, given a request handle and a number that ranges from 1 (one) to the value returned by thp GetNu-
mOrderByElems() routine.

Get\falueExpKind: This routine.returns the kind of a <value expression>, given a value expressipn handle.
Possible return values are COLUMN_NAME, OPERATOR, PARAMETER, CONSTANT.

GetNumChildren: This-routine returns the number of <value expression>s immediately contaipned in the
contgining <value expression>, given a value expression handle.

GetVEChild: This¥outine returns a handle for a <value expression> immediately contained in the ¢ontaining
<valye expression>, given a value expression handle and a number that ranges from 1 (one) to the value
returped by.the-GetNumChi Idren() routine.

Get\falueExpName: This routine returns the name associated with a <value expression>, given a value

expressten-handle:

GetValueExpTable: This routine returns a table reference handle with which the table associated with
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
and the position of the option in the options list.
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ableServer Name: This routine returns the name of the foreign server associated with.a fors
a table reference handle.

umTableColOpts: This routine returns the number of generic options associated with a ¢
ign table, given a table reference handle and a column name.

umTableOpts: This routine returns the number of generic options.associated with a forei
a table reference handle.

umUser Opts: This routine returns the number of generic options associated with a user n
a user handle.

umWrapper Opts: This routine returns the number ef.generic options associated with a fo
ber, given a wrapper handle.

ser Opt: This routine returns the generic option*name and its value, given a user handle an
on of the option in the options list.

ser OptByName: This routine returnsthe generic option value, given a user handle and th
ption.

Vrapper LibraryName: This routine returns the name of the library associated with a fore
per, given a wrapper handle.

V/rapper Opt: Thisrgutine returns the generic option name and its value, given a wrapper h
psition of the optiof'in the options list.

of the option.

escriptor: This routine, given a descriptor handle and the identification of a descriptor arg
ves the value of the specified field from a descriptor area.

qndle and

ign table,

blumn of

jn table,

napping,

reign-data

d the

£ name of

ign-data

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

andle and

Vrapper OptByName: This routine returns the generic option value, given a wrapper handle and the

a field,

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

GetSPDHandle: This routine returns the SPDHandle given an ExecutionHandle.

GetSRDHandle: This routine returns the SRDHandle given an ExecutionHandle.

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 handle

and the-rame-of-the-option:

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

— GetNumRoutM apOpts: This routine returns the number of generic options associatéd with a foutine
mappging, given a routine mapping handle.

4.17.3.2 | nitialization routines

— Advancel nitRequest: This routine is used by the SQL-server te-cause a foreign server request|to be pre-
pared. The routine has three input parameters: a previously allocated FSConnection handle, a pfeviously
allocgted QueryContext handle, and a request handle that-describes the foreign server request. The routine
has two output parameters: a reply handle that describes:how much of the foreign server request the foreign-
data yvrapper is willing to handle, and an execution handle to the state information the foreign-data wrapper
needs to process the foreign server request and thezdata rows that will be returned. This routine|uses the
InitRequest() routine multiple times to generate multiple reply handle/execution handle pairs. fdditional
reply|handle/execution handle pairs can be retrieved by the SQL-server using the GetNextReply() routine.

— AllogDescriptor: This routine is used by the foreign-data wrapper to request that the SQL-servér allocate
a forg¢ign-data wrapper descriptor area-for use in exchanging information about values required fo execute
a forgign server request or values expected to be returned from an execution of a foreign server|request.

— AllogQueryContext: This routine is used by the SQL-server to retrieve a Query Context handlg that the
SQLserver will use to indicate to the foreign-data wrapper that identical Value Expression hanflles in
diffefent foreign serverequests refer to identical value expressions.

— AllogWrapper Env: This routine is used by the SQL-server to allow the foreign-data wrapper tp perform
any ipitializationsteps and allocate and initialize any necessary global data structures. It has a sipgle input
parareter, a WrapperHandle, that describes the information about the foreign-data wrapper majntained
by the SQL=server, and a single output parameter, a WrapperEnv handle, which is a handle to the foreign-
data wrapper's newly initialized global data structures.

— ConnectServer: This routine is used by the SQL-server to request access to a foreign server, and allows
the foreign-data wrapper associated with that foreign server to establish a connection (if necessary) and
set up any required state information. ConnectServer has three input parameters: a previously allocated
WrapperEnv handle, a server handle that describes the foreign server for which the SQL-server is
requesting a connection, and a UserHandle that describes the user mapping maintained by the SQL-server.
The routine has one output parameter, the newly allocated 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
handle that describes how much of the foreign server request the foreign-data wrapper is willing to handle,
and an execution handle to the state information the foreign-data wrapper needs to process the foreign
server request and the data rows that will be returned.

4.17.3.3 Accessroutines

— Open: This routine is used by the SQL-server to allow the foreign-data wrapper to allocate any|resources
necegsary to perform the operations represented by the ExecutionHandle (@ngdescribed by a ReplyHandle
previpusly returned by an invocation of either Advance InitRequest()-or GetNextReply()). The
routine has one input parameter: a previously allocated ExecutionHandle.

— Itergte: This routine is used by the SQL-server to iteratively retrieve data from a foreign-data vyrapper.
The toutine has one input parameter, a previously allocated ExecutionHandle. As a result of thip call, the
foreign-data wrapper will associate the row with the ExeeutionHandle. The SQL-server may inyoke this
routine until all data is returned.

— ReOpen: This routine may be used by the SQL-server to allow a foreign-data wrapper to re-inifialize any
resoyrces necessary to re-execute the operationsrepresented by the ExecutionHandle (and descfibed by a
ReplyHandle previously returned by either the Advance InitRequest() routine or the GetNextReply()
routime). This routine allows an SQL-server t@re-execute the operations associated with an ExecutjonHandle
multiple times, for example, if the work to'be done by the foreign-data wrapper represents the ihner node
of a jpin being processed by the SQL=server. The routine has one input parameter: a previously|allocated
ExecptionHandle.

— Closg: This routine is used by the SQL-server to allow a foreign-data wrapper to free any resources that
had been allocated to perfofm the operations represented by the ExecutionHandle. The SQL-servpr invokes
this rputine after it is dengprocessing a foreign server request that initiated the communication{with the
foreign-data wrapper{ The routine has one input parameter: a previously allocated ExecutionHandle.

— GetStatistics: This-routine is used by the SQL-server to request statistics, if any, related to the foreign
server request previously sent to the foreign-data wrapper. Such statistics are entirely implemerjtation-
definpd in-ature. This routine is invoked by the SQL-server, and executed by the foreign-data Jrapper,
wherjeverthe SQL-server requires statistics that may be provided by the foreign-data wrapper gnd the
foreign'serve is thus invoked under implementation-dependent circumstance

— TransmitRequest: This routine is used by the SQL-server to transmit a foreign server request in the native
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 deallocate
a foreign-data wrapper descriptor area and to free the memory and other resources used by that descriptor.

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

vious
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~SConnection: This routine is used by the SQL-server to terminate a connection to a-fore
ws the foreign-data wrapper to disconnect from the foreign server and to free any resaurces
the connection, such as the FSConnection handle. It has one input parameter: a previously
nnection handle.

PueryContext: This routine is used by the SQL-server to allow the foreign-data wrapper
rces it may have associated with a Query Context handle. This routing-has one input parar
pusly allocated Query Context handle.

ReplyHandle: This routine is used by the SQL-server to allow-the foreign-data wrapper tg
rces associated with a ReplyHandle after the SQL-server has determined that it no longer
mation encapsulated by the ReplyHandle. This routine has one input parameter, a previously
Handle.

\Vrapper Env: This routine is used by the SQL-server to terminate communication with a
vrapper. It allows the foreign-data wrapper to free any global resources it had allocated, st
perEnv handle. The routine has one input parameter, a previously allocated WrapperEnv N

Decomposition and pass-thraough modes

Er is said to be either in pass-through mode or decomposition mode. When the SQL-servef
ition mode, the SQL-sérveér analyzes the SQL-client request and invokes the Advance InitRe
communicate foreign server request to the foreign-data wrapper. When the SQL-server is
ode, the SQL-server does not analyze the SQL-client request and invokes the Transmi tRe
communicate-foreign server request to the foreign-data wrapper.

Sequence of actions during the execution of foreign server requests
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For decomposition mode, Table 2, “Sequence of actions during the execution of foreign server requests”, shows
the sequence of actions as described by the General Rules of Subclause 7.1, “<table reference>", when a foreign

table is id

entified 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
fromSOt=chentthat T-SQt=chentastate-
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... (WrapperHangle, ...)
routines in the SQL-server to retripve infor-
mation about the foreign-data wrgpper that
the SQL-server has stored in its Information
Schema.

NOTH 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 agsociated
with the wrapper and associates tfiem with
the Wrapper EnvHandleand performs any
initialization required

7 Frees the WrapperHandle.

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 Server Handle 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
9 Creates a User Handle and associates infor-
mation about the current user with that han-
dle.
10 INVOKES the Connectserver (Wrapperen- | =

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 the Get... (ServerHandls, ...) rou-
tines in the'SQL-Server to retrievd all infor-
matien‘about the foreign server that the
SQL-server has stored in its Inforfnation
Schema.

NOTH 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, ..]) routines

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

NOTH 19 — This information isqrovided in the <user mapping definition>.

14 Executes the Get.(UserHandle, ...) rou- | >
tines as requested from the foreign data
wrapper.
15 Allocates global data structures agsociated
with the foreign server and associgtes them
with a FSConnectionHandle, establishes a
connection to the foreign server, and per-
forms any initialization required.
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()

routine in the for-
eign-data wrapper to
obtaina QueryCon-
textHandle.

19 Allocates data struc-
tures to utilize the
information about
the query context
and associate$ them
with the QueryCon-
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 <tableref
erence>.

22 Creates a~TFableRef-
erenceDescriptor

(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.

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



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

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

4,17 Foreign-data wrapper interface

Step

SQL -server

Flow

Foreign-data wrapper

Decomposition

Pass-through

Decomposition

Pass-through

23

Creates a Wrapper-
Par ameter Descrip-
tor (WPD) to
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
(FSConnectionHans
dle,
RequestHandle;
ReplyHandle; Exe-
cutionHandle,
QueryContex-
tHandle) routine in
the-foreign-data

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

wrapper to find out
how much of the
request the foreign
server can actually
process.

foreign server
request.
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Step

SQL -server

Flow

Foreign-data wrapper

Decomposition

Pass-through

Decomposition

Pass-through

26

Invokes the Get...
(RequestHandle,
...), GetTRDHandle
(TableReference-

Executes the Trans-
mitRequest () rou-
tine.

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

NOTH
Lengt
server

21 — The foreign-data wrapper could invoke the GetSQL String (RequestHandle, StringFor mat, SQL Stripg, Buffer-
h, StringL ength) routine in the SQL-server to examine the foreign server request and to determine how much of the foreign
request the foreign-data wrapper can handle, instead ofthe Get... (RequestHandlg, ...), Get... (TableReferenceHandle,

...), Gét... (ValueExpressionHandle, ...), GetTRDHandle(TableReferenceHandle), and GetDescriptor (TRD) rgutines.

27

Executes the Get...
(RequestHandle,
...), GetTRDHandle
(TableReference-
Handle), GetDe-
scriptor (TRD),
Get... (TableRefer-
enceHandle, ...);and
Get... (ValueExpres-
sionHandle,...) rou-
tines as fequested by
the foreign-data
wrapper.

=

NOTE 22 — If the foreign-data wrapper invoked the GetSQL String (RequestHandle, StringFormat, SQL String, Buffer Length,
StringL ength) routine, then this routine is executed instead of the Get... (RequestHandle, ...), Get... (TableReferenceHandle,
...), Get... (ValueExpressionHandle, ...), GetTRDHandle (TableReferenceHandle), and GetDescriptor (TRD) routines.

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-
dleand associates
with it the informa-
tion about the part of
query that could
actually be handled
by the foreign-data
wrapper.

29 = Creates an ExecutionHandleand gssociates
with it the information about the aftual exe-
cution plan.

30 = Invokes(the Invokes the
AllocDescriptor () | AllocDescriptor ()
routine to create two | routine to greate two
descriptors (SRD descriptory (WRD
and SPD) and asso- | and SRD) o
ciates both of them | describe th¢ columns
with the Execution- | of the result table
Handle. Initializes | and associates both
the descriptors with | of them with the
default values wher- | ExecutionHandle.
ever applicable. Initializes both the

descriptorg with
default valties wher-
ever applicpble. Sets
the fields in the
WRD to cqrrespond
to the resulf columns
associated with the
ExecutionHandle.
31 Executesthe AllocDescriptor () routine as | =

requestedby 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 ()
routine to create two
descriptors, WPD
and SPD, td describe
<dynamic’parameter
specificatign>s.
Associates|both of
them with the Execu-
tionHandlp. Initial-
izes both the
descriptorg with
default valties wher-
ever applicpble. Sets
the fields in the
WPD to cdrrespond
to the dyngmic
parameterg associ-
ated with the Execu-
tionHandle.

33 Executes the >
AllocDescriptaor:()
routine as requested
by the foreign-data
wrapper.

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

NOTH 23 — Step 34 is optional.

35 tnvokes-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,
...) routines as
requested by the
SQL-server.
37 Invokes the GetNex- >
tReply() routine to
retrieve another
ReplyHandlefor the
same foreign server
request
38 < Executes the GetNex-
tReply() routine and
returns a ReplyHan-
dle'and Execution-
Handle.
39 Repeats Step 35
through Step 38.
NOTH 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 Repeats steps Qmp
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
Handle) routineto | (ExecutionHandle)
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) routine | (ExecutionHandle)
as requestedby the | and GetSRDHandle
SQL-sefver. (ExecutionHandle)

routines asfrequested
by the SQL-server.

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.
NOTH 26 — In pass-through mode, SetDescriptor (SRD) will only be invoked if results are returned by the foreign{data server.

47 Invokes the Get- Invokes the GetW- | >

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- | PDHandle (Execu-
tionHandle) routine | tionHandle) and
as requested by the | GetSPDHandle
SQL-server. (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
times to obtain the
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~{=

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

55 = Executes the Open (ExecutionHandle)
routine as requested by the SQL-gerver.

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 gnd asso-
ciates it with the ExecutionHand|e.

58 Repeats Step 56 throt |gh Step 57 untilall o

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.

©ISO/IEC 2016 — All rights reserved

Concepts 39



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

| SO/IEC 9075-9:2016(E)
4.17 Foreign-data wrapper interface

Step SQL -server Flow Foreign-data wrapper

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

performed by the

wrapper needs to be

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{o answer | necessary to answer
the SQL-Client's the SQL-client's
query)As a result, statement in pass-
invokes Close (Exe- | through mode. Possi-
cutionHandle) rou- | bly invokes the
tine in the foreign- | Close (Execution-
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 Execution-
Handle.

65 < Invokes the Invekes the
FreeDescriptor () FreeDescrjptor ()
routine with the routine four times
SRDHandle as thel \| ‘with the SRDHan-
input argument. dle, SPDHandle,

WRDHanfle, and
WPDHangle,
respectively, as the
input argurnents.

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 F$Connec-
tionHandle.

NOTH 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 Wr ppper En-
vHandle.

NOTH 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.

— Avalue of 100 indicates No data found. The foreign-data wrapper interface routine executed successfully
but a completion condition was raised: no data

— A value of -1 indicates Error. The foreign-data wrapper interface routine did not execute sucegssfully.
An 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 exegute suc-
cessfully because an exception condition was raised: FDW-specific condition — jnvalid handle)

If the forejgn-data wrapper interface routine did not execute successfully, then thevalues of all output arguments
are implementation-dependent unless explicitly defined by this part of 1ISO/IEC '9075.

In additiop to providing the return code, for all foreign-data wrapper interface routines other than Getiagnos-
tics(), the implementation records information about completion conditions and about exception ¢onditions
raised other than FDW-specific condition — invalid handle in the diagnhostics area associated with the resource
being utiljzed.

The resoyrce being utilized by a routine is the resource identified by its input handle. In case of roufines that
have mulfiple input handles, the resource being utilized is deemed to be the one identified by the hapdle that
comes firgt in the parameter list, with one exception: in the Case of Al locWrapperEnv() routine, djagnostics
are returnpd on the output parameter, WrapperEnvHandle, provided an allocated FDW-environment is success-
fully created; otherwise, no diagnostics are returned.

4.17.5 Horeign-data wrapper diagnostics areas

Each diagnostics area consists of header fields that contain general information relating to the routing that was
executed and zero or more status-records containing information about individual conditions that occurred
during the execution of the.foreign-data wrapper interface routine. A condition that causes a status record to
be generated is referred,to-as a status condition.

At the beginning of the-execution of any foreign-data wrapper interface routine other than GetDiagnogtics(),
the diagngstics area for the resource being utilized is emptied. If the execution of such a routine does|not result
in the excgptien sondition being raised: FDW-specific condition — invalid handle, then:

rirformation is generated in the diagnostics area.

— If the routine's return code indicates Success, then no status records are generated.

— 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:
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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
defined in this part of ISO/IEC 9075 shall not be the first status record.

The GetOiagnostics() routine retrieves information from a diagnostics area. The SQL-server or|foreign-
data wrapper identifies which diagnostics area is to be accessed by providing the handle of the relevant resource
as an inpyt argument. The GetDiagnostics() routine returns a result code but does not modify thelidentified

diagnostigs area.

A foreignfdata wrapper diagnostics area consists of the fields specified in Table 3, “Fi€lds’used in foeign-data

wrapper diagnostics areas”.

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

Field Datatype
MORE INTEGER
NUMBER INTEGER
RETURNCODE SMALLINT

Implenpentation-defined header
field

Implementation-defined

CLAS$_ORIGIN

CHARACTER VARYING (L1)

MESSAGE_LENGTH

INTEGER

MES-
SAGE|OCTET LENGTH

INTEGER

MESSAGE_TEXT

CHARACTER VARYING (L1)

NATIVE_CODE

INTEGER

SQLSTATE

CHARACTER (5)

SUBCLASS_ORIGIN

CHARACTER VARYING (L1)"

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 the programmlng Ianguage of the caller of a routine supports pomters then the caller may provide a zero-
Valued p IILCI H:‘I!:‘IICU LU ad> d ||uu }JUIIILU III LI IT IUIIUVVIIIQ bllbulllblalll..l:b

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

— In lieu of other output arguments where specifically allowed by this part of ISO/IEC9075. Thig indicates
that the caller wishes to prohibit the return of this information.

— Inliep of input arguments where specifically allowed by this part of ISO/IEC 9075. The semantifs of such
a spegification depend on the context.

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

4.17.7 Horeign-data wrapper descriptor areas

A foreignidata wrapper descriptor area provides an interface for a description of values required for thejexecution
of a foreign server request in either decomposition\made or in pass-through mode by a foreign-datajwrapper
and for a flescription of values resulting from sueh*an execution.

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

Some hogt languages are able<to access host variables whose addresses are stored in an item descripgor field
named DATA_POINTER in aforeign-data wrapper descriptor area. Such languages are called pointer-gupporting
language$ and include Ada;C, Pascal, and PL/I. Languages that cannot access variables whose addiesses are
stored in the DATA_POINTER field of a foreign-data wrapper descriptor are called non-pointer-sugporting
languages$. Such languages include COBOL, Fortran, and M.

The GetDescriptor() routine enables information to be retrieved from any foreign-data wrapper plescriptor
area. The|SétDescriptor() routine enables information to be set in any foreign-data wrapper degcriptor
area.

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

— Table Reference Descriptor (TRD): This descriptor is allocated automatically by the SQL-server to describe
a foreign table referenced in a foreign server request, and is associated with a TableReferenceHandle created
by the SQL-server. The foreign-data wrapper can obtain the handle of 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.

requ

sts its allocation. 1t is used by the SQL -server to specify the type and location of datato b

Server Row Descriptor (SRD): This descriptor is allocated by the SQL-server if a foreign-data wrapper

provided

by th
the h
SRD

— Wray
wrap
serve
wrap
the h
that \

—  Servd
wrap
to be
cano
in thg

—  Valug
expre
each
descH
invok

b foreign-data wrapper. SRD is also associated with an ExecutionHandle. The SQL-server
hndle to a SRD by invoking the GetSRDHand le() routine. It can then set the information
by invoking the SetDescriptor() routine.

ber requests its allocation. It is used to describe the input values required forcthe execution o
I request by that foreign-data wrapper, and is associated with an ExecutionHandle. The fo
ber uses the SetDescriptor() routine to set information in the WPD./The SQL-server g
hndle to a WPD by invoking the GetWPDHand e () routine. It canithen retrieve the inform
VPD by invoking the GetDescriptor () routine.

r Parameter Descriptor (SPD): This descriptor is allocated by the SQL-server if a foreign-
per requests its allocation. It is used by the SQL-server to'specify the type and location of in
provided by the SQL-server. The SPD is also associated'with an ExecutionHandle. The S

t SPD by invoking the SetDescriptor () routine.

expression descriptor: This descriptor is implicitly allocated by the SQL-server for each
ssion contained in a foreign server request:1t is used to describe the most specific type an
value expression in the foreign server request. The foreign-data wrapper can obtain a hand
iptor by invoking the GetValueExpDResc () routine. It can retrieve information in that des
ing the GetDescriptor () routine.

Table 4 — Fieldsin foreign-data wrapper descriptor areas

can obtain
in that

per Parameter Descriptor (WPD): This descriptor is allocated by the SQL-server if a foreign-data

fa foreign
feign-data
an obtain
ation in

data
put values
DL-server

btain the handle to an SPD by invoking the GetSPDHand e () routine. It can then set the information

alue

) value of
le to this
criptor by

Field Data Type

COUNT SMALLINT
DYNAMIC_FUNETION CHARACTER VARYING(LY)
DYNAMIG_ FUNCTION_CODE INTEGER

KEY_FYPE SMALEINT
TOP_LEVEL_COUNT SMALLINT

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

CARD

INALITY INTEGER

CHAR

ACTER_SET_CATALOG CHARACTER VARYING(LY)
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Field

Data Type

CHARACTER_SET_NAME

CHARACTER VARYING(LY)

CHARACTER_SET_SCHEMA

CHARACTER VARYING(LY)

COLLATION_CATALOG

CHARACTER VARYING(LY)

COLLATION_NAME CHARACTER VARYING(LY)
COLLATION_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

LENG[TH INTEGER

LEVEL INTEGER

NAME CHARACTER VARYING(LY)
NULLABLE SMALLINT
OCTEJ_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
RETURNED_OCTET_LENGTH INTEGER

SCALE SMALLEINT
SCOPE_CATALOG CHARACTER VARYING(LY)
SCOPE_NAME CHARACTER VARYING(LY)
SCOPE_SCHEMA CHARACTER VARYING(LY)
SPECIFIC_TYPE_CATALOG CHARACTER VARYING(Ll)
SPECIFIC_TYPE_NAME CHARACTER VARYING(LY)
SPECIFIC_TYPE_SCHEMA CHARACTER VARYING(Ll)
TYPE SMALLINT:

UNNAMED SMALLINT
USER[DEFINED_TYPE_CATALOG | clHARACTER VARYI NG(Ll)
USER|DEFINED_TYPE_NAME CHARACTER VARYI NG(Ll)
USER|DEFINED_TYPE_SCHEMA | cHARACTER VARYI NG(Ll)
Implementation-defined foreign-data | Implementation-defined
wrapper descriptor itern field

WhergLisan implementation-defined integer not less than 128, and L1 is the implementation-defined maximum lerjgth for
the <gerferal value specification> CURRENT_TRANSFORM_GROUP_FOR_TYPE.

4.18 Introduction to SQL/CLI

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 Lexical elements

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

51 «

This Subg

Functid

Specify ¢

Format

<non-res

1A
| BLOO

| CONT]
| DB
| FILE
| INTE
| LIBR
| MAPP
| OFF
| PASS

| RECO

token> and <separator >

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

DN

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

erved word> ::=

| alternatives from|SQO | EC 9075-2
KED

ROL

| Fs
GRITY
ARY | LIMIT | LINK

ING

[THROUGH -} PERMISSION

ERY] REQUIRING | RESTORE

| SELE
| TOKE

| UNLI

CTIVE | SERVER
N

NK

| VERSION

| WRAP

| YES

PER

©ISO/IEC 2016 — All rights reserved Lexical elements 49


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

| SO/IEC 9075-9:2016(E)
5.1 <token>and <separator>

<reserve

A

d word> ::=

alternatives from|SQO | EC 9075-2

| DATALINK | DLNEWCOPY | DLPREVIOUSCOPY | DLURLCOMPLETE | DLURLCOMPLETEWRITE
| DLURLCOMPLETEONLY | DLURLPATH | DLURLPATHWRITE | DLURLPATHONLY

| DLURLSCHEME | DLURLSERVER | DLVALUE

| IMPO

Syntax

RT

Rules

No agiditional Syntax Rules.

Access

Rules

No aglditional Access Rules.

Gener g

| Rules

No a@lditional General Rules.

Confor

No aglditional Conformance Rules.

mance Rules
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5.2 Namesand identifiers

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

Function

Specify names.

Forma

<foreign server name> ::=
[ <ca

<foreign-data wrapper name> ::=
[ <ca

<unqualiffied foreign server name> ::=
<qualiffied identifier>

<unqualiffied foreign-data wrapper name> ::=
<qualiffied identifier>

<option
<identlifier body>

<routing mapping name> ::=
<identifier>

Syntax|Rules

1) |Insent this SR|If a <foreign server-name> does not contain a <catalog name>, then

Case

a)

b)

2) |Inseft this SR| If a <foreign-data wrapper name> does not contain a <catalog name>, then

Case

a)

b)

log name> <period> ] <unqualified foreign server name>

log name> <period> ] <unqualified foreign-data wrapper  name>

name> -I=

f the <foreign serverhame> is contained in a <preparable statement> that is prepared in the current
$QL-session by an,<execute immediate statement> or a <prepare statement> or in a <diregt SQL
gtatement> thatuis invoked directly, then the default catalog name for the SQL-session is implicit.

Dtherwise, the <catalog name> that is specified or implicit for the SQL-client module is impplicit.

If the <foreign-data wrapper name> is contained in a <preparable statement> that is prepared in the
current SQL-session by an <execute immediate statement> or a <prepare statement> or in a <direct
SQL statement> that is invoked directly, then the default catalog name for the SQL-session is implicit.

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
rules in Subclause 8.2, “<comparison predicate>", in [ISO9075-2].

Access|Rules

No aglditional Access Rules.

General Rules

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

Conformance Rules

No a@lditional Conformance Rules.

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


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

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

6 Scalar expressions

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

6.1

A

data type>

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

Function

Specify a|data type.

Format

<predefijned type> ::=
I'' Al alternatives from|SQ |EC 9075-2
| <datalink type>

<datalink type> ::=
DATALINK [ <datalink control definition> ]

<datalink control definition> ::=
NO LJINK CONTROL
| FILH LINK CONTROL <datalink fF¥de control option>

<datalink file control option>)::=
<integrity control optien>:-<read permission option> <write permission option>
<rlecovery option>~-[ <unlink option> ]

<integrifty control opt¥on> ::=
INTHGRITY ALL
| INTHGRITY SELECTIVE

<read pgrmission option> :>:=
READ PERMASSION FS
| READ PERMISSION DB

<write 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> ::=

ON UNLINK RESTORE
| ON UNLINK DELETE

Syntax

Rules

dtloio OO IINATAL INLLZ +£s +la daotaolialc +
1) |I
) NSEFtIMSSRTDATALTINIS SNTUITITS UTT UdtalTiTA Ty JT.

2) [Inse

then

3 [Tnse

a)
b)
c)
d)
e |

f)

4) [insei
<SQ

Access

No a¢lditional ,Aecess Rules.

Geners

qnd RECOVERY NO shall be specified.

PERMISSION ADMIN shall be specified.

INTEGRITY ALL and <unlink option> shall be specified.
e specified and <unlink option> shall not be specified.

$ION ADMIN shall be specified.

“Malid datalink file control options”.

t this SR| If <datalink control definition> is specified, then <data type> shall not be contaiped in an

t this SR| If <data type> specifies DATALINK and <datalink control definition> is net spg
NO LINK CONTROL is implicit.

t this SR| If FILE LINK CONTROL is specified, then:
fINTEGRITY SELECTIVE is specified, then READ PERMISSION FS,WRITE PERMIS

f READ PERMISSION DB is specified, then either WRITE PERMISSION BLOCKED g
f either WRITE PERMISSION BLOCKED or WRITE PERMISSION ADMIN is specifig
f WRITE PERMISSION FS is specified, then REAR PERMISSION FS and RECOVERY]
fRECOVERY YES is specified, then either WRITE PERMISSION BLOCKED or WRITE

f UNLINK DELETE is specified, thet*READ PERMISSION DB shall be specified.

OTE 31 — Valid combinations of <datalink file control option> resulting from this Syntax Rule are shown in

| variable declaration>.

Rules

| Rules

cified,

SION FS,

r WRITE

d, then

NO shall

PERMIS-

Table 1,

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

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

b) |

i)

54 Management of External Data (SQL/MED)

f FILE LINK CONTROL is specified, then:

SELECTIVE is specified.

The integrity control option, according to whether INTEGRITY ALL or INTEGRITY
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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) — Therecovery option, according to whether RECOVERY NO or RECOVERY YESis|specified.

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

c) I NO LINK CONTROL is specified, then:

[ The integrity control option is NONE.
ili) The read permission option is FS.

ilii)  The write permission option is FS.

iv)  The recovery option is NO.

) The unlink option is NONE.

Conformance Rules

1) Withput Feature M001, “Datalinks”, conforming 'SQL language shall not contain a <datalink tyjpe>.
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6.2 <cast specification>

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

Function

Specify a data conversion.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inse

t before SR 2)| TD shall not contain a <datalink control definition3,

2) [Inse

t 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) [Inse

t after SR 7)] Add new rows at the end of the table in the 7th paragraph:

Wher

DL

b -

N N N N N N N N N N N N N N Y

DL\_)= Datalink

Access 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.

©ISO/IEC 2016 — All rights reserved Scalar expressions 57


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

| SO/IEC 9075-9:2016(E)
6.3 <value expression>

6.3 <valueexpression>

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

Function

Specify a value.

Formal

<common [value expression> ::=
I Al alternatives froml|SQO | EC 9075-2
| <datjalink value expression>

Syntax|Rules
1) |Replace SR 2)| The declared type of a <common value expressions-is the declared type of the gnumeric
valud expression>, <string value expression>, <datetime value expression>, <interval value exgression>,

<user-defined type value expression>, <collection value expression>, <reference value expression>, or
<datglink value expression>, respectively.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional 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

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

Forma

alue function> ::=

| alternatives from|SQ |EC 9075-2
complete expression>

complete for write expression>
complete only expression>

path expression>

path for write expression>

path only expression>

scheme expression>

server expression>

<string

<url conplete expression> ::=
MPLETE <left paren> <datalink value expression> <right paren>

plete for write expression> ::=
MPLETEWRITE <left paren> <datalink(value expression> <right paren>

plete only expression> ::=
MPLETEONLY <left paren> <datalNnk value expression> <right paren>

h expression> ::=
TH <left paren> <datalink value expression> <right paren>

h for write expression> ::=
THWRITE <left paren> <datalink value expression> <right paren>

h only expressioen> ::=
THONLY <left paren> <datalink value expression> <right paren>

me expyession> ::i=
HEME <left paren> <datalink value expression> <right paren>

efr,‘expression> ::=
ERVER <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)

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
with character set DLCSand an implementation-defined maximum length.

Inseft this SR| The declared type of <url complete only expression> is variable-length charagter string
with character set DLCSand an implementation-defined maximum length.

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

Insert this SR| The declared type of <url path for write expression> is variable-length character gtring with
chargcter set DLCSand an implementation-defined maximum length.

Insent this SR| The declared type of <url path only expression> is variable<length character stripg with
chargcter set DLCSand an implementation-defined maximum length.

10) |Inseft this SR| The declared type of <url scheme expression> is.variable-length character string with

chardcter set DLCSand an implementation-defined maximum.length.

11) |Inseft this SR| The declared type of <url server expression>is variable-length character string yith char-

Access|Rules

Generdl Rules

1)

2)

3)

4)

60

acter[set DLCSand an implementation-defined maxinium length.

No aglditional Access Rules.

@aee GR 1)| The result of'<string value function> is the result of the immediately contained {.character
valud function>, <binarymalue function>, <JSON value constructor>, <JSON query>, <url conplete
exprgssion>, <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
exprgssion>.

Inseft this GR+Let DVE be the <datalink value expression> simply contained in <string value function>.
Let O}V be the result of DVE. If DV is the null value, then the result of the <string value functiof> is the
null yalug:

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

Case:

a) If DVis SQL-mediated, then the result is the File Reference of DV combined with a read token in an
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
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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) |[Inse

t this GR|If <url path expression> is specified, then the result is

Case
a)

(
i
i

b)
i
[
c)

d)

7 [inse

Case

a)

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

If DV is SQL-mediated, then HP combined with a read token in an‘implementation-
manner.

i) Otherwise, HP.
f the File Reference of DV contains a <file url>, that contains‘an <fpath> FP, then
Case:

If DV is SQL-mediated, then FP combined with a read token in an implementation-
manner.

0] Otherwise, FP.

f the File Reference of DV conforms to.ah implementation-defined format, then an implen

defined value.

Dtherwise, a zero-length character:string.

t this GR| If <url path for writé expression> is specified, then the result is

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

Case:

HP combined with a write token in an implementation-dependent manner.

i) Otherwise, HP.

lependent

lependent

nentation-

If DVis SQL-mediated and the SQL-Mediated Write Access Indication of DV is True, then

b) |

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

Case:

combined with a write token in an implementation-dependent manner.

i) Otherwise, FP.

)] If DV is SQL-mediated and the SQL-Mediated Write Access Indication of DV is True, then FP

¢) If the File Reference of DV conforms to an implementation-defined format, then an implementation-
defined value.
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d) Otherwise, a zero-length character string.

8) |Insert this GR| 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, excluding
any access token.

b)

f the File Reference of DV contains a <file url>, then the <fpath> contained in that <file u

1>,

c)

d) ¢
9) [Insel

Case

a)

b)

c)

d)

10) [Tnse

Case
a)
b)
c)

d)

Confor

No aglditional Conformance Rules.

defined value.

defined value.

defined value.

f the File Reference of DV conforms to an implementation-defined format, then an implen

Dtherwise, a zero-length character string.
t this GR| If <url scheme expression> is specified, then the result is

f the File Reference of DV contains an <http url>, then the <http>contained in that <http

f the File Reference of DV conforms to an implementation-defined format, then an implen

Dtherwise, a zero-length character string.

t this GR| If <url server expression> is specified, then the result is

f the File Reference of DV contains-an <http url>, then the <host> contained in that <http
f the File Reference of DV contains a <file url>, then the <host> contained in that <file ur

f the File Reference of DV ¢onforms to an implementation-defined format, then an implen
Dtherwise, a zero-length character string.

mance Rules

f the File Reference of DV contains a <file url>, then the <files=Contained in that <file url3.

nentation-

rl>.

hentation-

url>.
>,

hentation-
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Function

Specify a datalink value.

Format

| SO/IEC 9075-9:2016(E)
6.5 <datalink value expression>

<datalink value expression> ::=
<datalink value function>
| <valjue expression primary>

Syntax|Rules

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

Access|Rules

None.

General Rules

1) Case

a) If <datalink value function> DVF is speeified, then the result of the <datalink value expres$ion> is

the result of DVF.

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

the result of VEP.

Conformance Rules

1) Withput Feature M0Q1, “Datalinks”, conforming SQL language shall not contain a <datalink value

exprgssion>.
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6.6 <datalink value function>

Function

Specify a function yielding a datalink value.

Format

<datalink value function> ::=
<datallink value constructor>

<datalink value constructor> ::=
DLVALUE <left paren> <data location> <right paren>
| DLNEWCOPY <left paren> <data location> <comma> <token indication®-<right pare
| DLPREVIOUSCOPY <left paren> <data location> <comma> <token indication> <right

<data lgcation> ::=
<chargcter value expression>

<token indication> ::=
<unsigned integer>

Syntax|Rules

1) The declared type of a <datalink value constructor® DVC is DATALINK.
2) The declared type of a <datalink value functieh> is the declared type of its <datalink value con

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

NOTE 33 — “datalink character set’is'defined in Subclause 4.8, “Datalinks”.

Access|Rules

None.

General Rules

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

h>
paren>

tructor>.

[ set name

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

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:
exception — invalid parameter value.

iii)  IfDLOC is the null value, then an exception condition is raised: data exception — null
passed to datalink constructor.

data

argument
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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-token included
in DLOC and let WT be the write token included in DLOC.

d) If DLOCWOT conforms neither to the Format of Subclause 8.1, “URL format”’;'hor to an implemen-
tion-defined format, then an exception condition is raised: data exceptian- invalid data|specified
r datalink.

e) If the number of octets occupied by the implementation-defined representation of the resulfs of DVC
gxceeds the maximum datalink length, then an exception condition-is raised: data exception - datalink
al ue exceeds maximum length.

NOTE 34 — The term “maximum datalink length” is defined in“Subclause 4.8, “Datalinks”.

f)  Otherwise, the result of DVC is the datalink value DD such 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-contains an <http url>, then the <http>, <host>, and <hpath>|contained
in the <http-utl> are the scheme of DL, the host of DL, and the path of DL, regpectively.

B) If DLOCWOT contains a <file url>, then the <file>, <host>, and <fpath> c¢ntained
in the <file url> are the scheme of DL, the host of DL, and the path of DL, regpectively.

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

i)  The-SQL-Mediated Read Access Indication of DL is False.
i), ,“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.

ConformaneeRutes

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

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

7.1

A

tablereference>

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

Function

Referencs a table.

Format

No addi t}ji onal Format itens.

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules.

Generadl Rules

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

Case

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

i) Let FSN be the name of the foreign server included in the table descriptor of the foreign table
identified by FTN. Let WN be the name of the foreign-data wrapper included in the foreign
server descriptor of the foreign server identified by FSN. Let WR be the foreign-data wrapper
identified by WN. Let WRLN be the name of the library identified in the foreign-data wrapper
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 locWrapp
in the library identified by WRLN, with WH as the argument).

o Tk OAML AL oo o

i)

maaladad o th Tt Helay | an Biat
\;} mic ‘LVVI\I . VVLI IJ’ |Jall To THeTuuCcu 1Tt tric LurTeTic u\{l_ DU OOITUIT VUTTIUAL.
D) WH is deallocated and all its resources are freed.
Case:

1) Ifthe current SQL-session context includes a {foreign server name”\FSConnectig
pair whose foreign server name is equivalent to FS\, then let RSCH be the FSCq
Handle associated with FSN.

2) Otherwise:

A) Let SH be the ServerHandle allocated for the foreign server identified by H
resource identified by SH is referred to as an,allocated foreign server desct

erEnv(Q)

nHandle}

nnection-

S\. The
iption.

B) If there is a user mapping identified by the current authorization identifier, then let

UH be the UserHandle allocated for'that user mapping; otherwise, let UH
UserHandle allocated for the usermapping identified by PUBLIC. The res
identified by UH is referred to.as-an allocated user mapping description.

C) Let FSCH be the FSConnettionHandle returned by invocation of the Conn
Server() in the librarysidentified by WRLN with WEH, SH, and UH as the &

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

Let QCH be the'‘QueryContextHandle returned by invocation of the Al locQueryCd
in the library-identified by WRLN with FSCH as input argument.

Let TEMP be either a <query specification> of the form “SELECT * FROM FTN” o
speeification> IDQS of the form “SELECT DistinctOrAll exp;, expy, ..., exp, FRON

EINy, ..., FTNy, WHERE BVE; AND BVE; AND ... AND BVE”, where all of the
are true:

e the
hurce

pCct-
fguments.

ntext()

a <query
I FTNy,
following

1) DistinCtOrAll 1s erther "DISTINCT™ or "ALL™.

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

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

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

of whose

4) Foralli, 1 (one) <i<m,FTN,;isaforeign 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.
Let RQH be the RequestHandle allocated for TEMP.

i)

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

Let N be the number of <value expression>s contained in the <select list>simply co
TEMP. Let CN;, 1 (one) i < N, be the i-th such <value expression>. Let;VEH;, 1 (¢

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

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

N+M, be the i-th ValueExpressionHandle allocated for CNN;.

Foralli, 1 (one) <i < N+M, if CN; identifies an <SQL=invoked routine> whose speq
is SRN and there exists a routine mapping descrigtor that contains a specific routine
is equivalent to SRN and a foreign server name that is equivalent to FSN, then let RH

RoutineMappingHandle allocated for that reutine mapping. The resource identified

referred to as an allocated routine mapping description. RH; is associated with VEH;

Foralli, 1 (one) <i < N+M, if CNj is-a <column reference> of a table reference TR}
VEH; is associated with TRH;.

For each CN;, 1 (one) < i £'N+M, a value expression descriptor is allocated that des
most specific type and yvalue of CN;. The value of the TOP_LEVEL_COUNT heade

set to 1 (one). The value of each remaining header field and the value of each field i
tained item descriptor area and subordinate item descriptor field, if any, are implems
dependent. Let-VEDH; be the ValueExpressionDescriptorHandle associated with the

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

A tablereference descriptor TRD is automatically allocated. Each of the fields in TRD
non=plank entries in Table 34, “Foreign-data wrapper descriptor field default values
the specified default value. All other fields in TRD are initially undefined.

The General Rules of Subclause 21.4, “Implicit DESCRIBE OUTPUT USING clau

R be the
MP.

ntained in
ne)<is<

contained
N+1 <i<

ific name

name that
1; be the

by RH; is
I-

ul then

Cribes the
r field is

N the con-
bntation-
value

that have
[, is set to

5e”, are

XV)

XVi)

apptiedwitT TEMPant- TRD a5 SOURCE ant DESCRIPTOR, TeSpectivety.

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

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

XiX)

XX)

xii)

xiii)

Xiv)

XV)

XVi)

XiX)

XX)

XX

xvii) Let REFC be the ReplyExecFirst€ost that would be returned by an invocation of G¢

(xviii) Let RTEC be the ReplyTotalExecCost that would be returned by an invocation of GetH

RQH, QCH as input arguments.
TRD and WPD are associated with EXH.

Let NRTR be the NumberOfTableReferences that would be returned by an invocatio
NumReplyTableRefs() with RPH as the ReplyHandle parameter.

|’

Index parameter.

Let NSLE be the NumberOfSelectListElements that would be returned by.an invocali

GetNumReplySelectElems() with RPH as the ReplyHandle paraméter.

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

invocation of GetReplySelectElem() with RPH as the ReglyHandle parameter a
Index parameter.

Let NBVE be the NumberOfBoolVEs that would be returaed by an invocation of Ge
plyBoolVEQ) with RPH as the ReplyHandle parameter.

Let BVEN;, 1 (one) <i < NBVE, be the BoolVENumber that would returned by an i

invocation of GetReplyTableRef() with RPH as the ReplyHandle parametenand i

n of Get-

d by an
nd i as the

ENumRe-

hvocation

of GetReplyBoolVE() with RPH as the ReplyHandle parameter and i as the Index parameter.

Let RCA be the ReplyCardinality that would be returned by an invocation of GetRepl|
nal ity () with RPH as the ReplyHandle parameter.

FirstCost() with RPH as the-ReplyHandle parameter.

ecCost() with RPH as;the ReplyHandle parameter.

Let RREC be the ReplyReExecutionCost that would be returned by an invocation of
plyReExecCest() with RPH as the ReplyHandle parameter.

It is implementation-dependent whether the NextRep ly ) routine with RPH as the Re
parameter s invoked. If the NextReply () routine is invoked, then let RPHN and B
the ReplyHandle and ExecutionHandle, respectively, returned by that invocation; G
through GR 1)a)xxx) of this Subclause are applied with RPHN and EXHN as RPH 3
respectively.

yCardi-

tReply-

eplyEx-

GetRe-

plyHandle
XHN be
R 1)a)xx)
nd EXH,

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

70 Management of External Data (SQL/MED)

GetDescriptor() with TRDH as the DescriptorHandle parameter, O (zero) as the

Record-

Number parameter, and the code for COUNT from Table 30, “Codes used for foreign-data

wrapper descriptor fields”, as the Fieldldentifier parameter.
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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
SCOPE_NAME fields that would be returned by separate invocations of GetDescriptor()
with TRDH as the DescriptorHandle parameter, j as the RecordNumber parameter, and the code
forthefields TYPE, CENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIVIE _INTER-
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 wrappet descriptor figlds”, as
the Fieldldentifier parameter.

xxv) Let SRD be the SRDHandle that would be returned by an inv@eation of GetSRDHandle )
with EXH as the ExecutionHandle parameter.

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

represented by the values of the TYPE, LENGTH,OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME~AINTERVAL_PRECISION, CHARAC-
TER_SET_CATALOG, CHARACTER_SET{LSCHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCORE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME fields that would be set'by separate invocations of SetDescriptoy () with
SRD as the DescriptorHandle parameter, j as the RecordNumber parameter, and the [code for
the fields TYPE, LENGTH, OCFET LENGTH, PRECISION, SCALE, DATETIMH_INTER-
VAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG,
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE. CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME from Table 30, “Codes used for foreign-data wrapper descriptor figlds”, as
the Fieldldentifier parameter. TYPE either indicates ROW or is one of the code valyes in
Table 15, “Codes used for application data types in SQL/CLI".

ooxvil) For evefy, DTy and TDTj, 1 (one) < j < NC:

1)(CJf 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 DT;jis amultiset data type and TDTj; is not a multiset locator data type, then anjexception
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.

©ISO/IEC 2016 — Al rights reserved Query expressions 71


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

| SO/IEC 9075-9:2016(E)
7.1 <tablereference>

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 HL as specified in Subclause 19.5, “SQL/CLI
data type correspondences” Refer to the two columns of the operatlve data type correspon-

o O M 73 Lel
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Case:

A) If the row that contains the SQL data type corresponding to DTj ivthe SQL{ data type

column of the operative data type correspondence table containg “None” ir| the host
data type column, and TDT; is not a character string type, then an exceptionfcondition

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

B) Otherwise, if DTj and TDT; do not conform to the Syntax Rules of Subclayse 9.24,

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

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

poviil) Let NP be the value of the COUNT descriptor field that would be returned by invocgtion of
GetDescriptor () with WPDH 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 descriptor fields”, as the Eieldldentifier parameter.

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

the values of the TYPE, LENGTH, OCTET _LENGTH, PRECISION, SCALE, DATE-
TIME_INTERVAL_COBE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET_CAT-
ALOG, CHARACTFER 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 GetDescrliptor()
with WPDH as the DescriptorHandle parameter, j as the RecordNumber parameter, pnd the
code ferithe fields 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
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,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and

oo MNAMNC

Lo Ya W11

9:2016(E)
eference>

lii)

SOUUT I__I\II"\IVII_ fIUIII Tab:c YU, CUdCO uocd fUI fUIC;gII data VVICl}J}JCI dCObI ;thI fl
the Fieldldentifier parameter. TYPE either indicates ROW or is one of the code yalu
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 datatype, then an
condition is raised: FDW-specific condition — invalid data type descriptors.

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

If PDTj is a row data type, then

Case:

A) If 3DTj is not a row data type, ther:an exception condition is raised: FDW-
condition — invalid data type descriptors.

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

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

If PDTj and SDT; are predefined data types, then let HL be the programming la

which the invoking-SQL-server is written. Let operative data type corresponder
be the data type_¢orrespondence table for HL as specified in Subclause 19.5, “S
data type correspondences”. Refer to the two columns of the operative data type ¢
dence tableas 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 SC

type column of the operative data type correspondence table contains “Nor
host data type column, and SDT; is not a character string type, then an exce

ds”, as
es in

exception

exception

specific

Rules of
ndition is

hguage in
ce table
QL/CLI
orrespon-

L data
e” in the
ption con-

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

5)

B) Otherwise, if PDT; and SDT; do not conform to the Syntax Rules of Subclause 9.24,

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

If DT; is a user-defined type, then an exception condition is raised: FDW-specific
— invalid data type descriptors.

- FDW-

condition

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

lix) The
[ The

b) Otherwise,

Case:

1)

Close() routine in the library identified by WRLN is invoked with EXH asthe

FreeExecutionHandle() routine in the library identified by WRLN'is invok

EXH as the argument.

i If ONLY is specified, then the result of TP is a table thatTonsists of every row in T,
those rows that have a subrow in a proper subtable of-T.

ili) Otherwise,

Case:

If T'is a system-versioned table, then

A) Let SYShe the implicit or.explicit <query system time period specification
SSTARTCOL be the system-time period start column of T and let SENDC(Q
system-time period end column of T. Let DT be the declared type of SSTA

B) If SVSspecifiesFOR SYSTEM_TIME AS OF, then let POTV1 be the value
in time 1>, L.etvPOT1 be the result of CAST (POTV1 AS DT).

C) If SVSspecifies FOR SYSTEM_TIME BETWEEN or FOR SYSTEM_TIM
then4et POTV1 be the value of <point in time 1> and let POTV2 be the valug
in-time 2>

Case:
1) If SYMMETRIC is specified and POTV1 > POTV2, then let POT1 be

—terateO-inthe library identified by WRL Nowith EXH asthe argument untithe return code

indicates No data found.

Argument.

bd with

except

> et
L be the
RTCOL.

of <point
E FROM,

of <point

the result

of CAST (POTV2 AS DT) and let POT2 be the result of CAST (PO[T'V1 AS

D).

74 Management of External Data (SQL/MED)

I1)  Otherwise, let POT1 be the result of CAST (POTV1 AS DT) and let
the result of CAST (POTV2 AS DT).

D) Case:

POT2 be

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 aglditional Conformance Rules.
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Function

Specify the precise format of a URL within a datalink. The specification is a direct translation of the|format of
HTTP angl FILE URLSs specified in [RFC3986], except that “localhost” has been omitted from the format of
FILE URL. [RFC3986] and [RFC2368] specify other URL schemes; URLs formatted according to those other

schemes are not supported within datalinks.

Formal

<url> ::F
<http url>
| <fille url>

<http urfl> -:=

<http> <colon> <solidus> <solidus> <host pant> [ <solidus> <hpath> ]

<http> :|:=
{hIpI{el T}{telT}r{p Il RS

<host pgrt> ::=
<host> [ <colon> <port> ]

<host> :|:=
<ho name>
| <hogt number>

<host ngme> ::=
[ { <domain label>\<period> }... ] <top label>

<domain [label> (=
<letgter orxdigit>
| <letter(or digit> <label tail>

<letter brdigit=—=
<simple Latin letter>
| <digit>

<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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8.1 URL format

<digits> <period> <digits> <period> <digits> <period> <digits>

<digits> ::=
<digit>...
<port> ::=
<digits>
<hpath> ::=
<hsegment> [ { <solidus> <hsegment> }... ]
<hsegment> ::=
[ <hsegment character>... ]
<hsegme character> ::=
<uchar>
| <colion>
| <commercial at>
| <ampersand>
| <equals operator>
<uchar> [::=
<unrjeserved>
| <esdape>
<unreserjved> ::=

inmple Latin letter>
it

<safe> :|:=
<doljlar sign>

|

| <underscore>
| <perfiod>

| <pl sign>

<extra> [::=
<exglamation point>
| <astlerisk>
| <quote>
| <le paren>
| <right paren=
| <comma>
<escape> =
<percent> <hexit> <hexit>

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

<file> ::=

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

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

[ <fsegment character>._.. ]
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<fsegment character> ::=
<uchar>

<question mark>
<colon>

<commercial at>
<ampersand>

<equals operator>

<commercial at> ::=

@

<dollar [sign> ::=

$

<exclamgtion point> ::=
1

Syntax|Rules

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

Access|Rules

None.

General Rules

Nona.

Conformance Rules

Nona.
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9 Additional common rules

This Clause modifies Clause 9, “Additional common rules’, in |SO/IEC 9075-2.

9.1 Retrieval assignment

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

Function

Specify ryles for assignments to targets that do not support null values orthat'support null values with indicator
parametefs (e.g., assigning SQL-data to host parameters or host variablesy.

Syntax|Rules
1) |Insent this SR|If the declared type of T is DATALINK; then the declared type of V shall be DATALINK.

Access|Rules

No aglditional Access Rules.

General Rules

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

Conformance Rules

No aglditional(Conformance Rules.
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9.2 Storeassignment

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

Function

Specify rules for assignments where the target permits null without the use of indicator parameters or indicator
variables,[such as storing SQL-data or setting the value of SQL parameters.

Syntax|Rules

1) |Inseft this SR| If the declared type of T is DATALINK, then the declared type of'\/ shall be DATALINK.

Access|Rules

No aglditional Access Rules.

General Rules

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

Conformance Rules

No a@lditional 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

Specify the result data type of the result of certain combinations of values of compatible data types, such as

<case exp

Syntax

Rules

1) |Inse

and the result data type is DATALINK.

Access

Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Confor

mance Rules

No aglditional Conformance Rules.

ression>s, <collection value expression>s, or a column In the result oT a <query expressiop>.

tafter SR 3)f)| If any data type in DTSis DATALINK, then each data type in DTSshall be DATALINK
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9.4 Typeprecedencelist determination

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

Function

Determine the type precedence list of a given type.

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

DATALINK

Access|Rules

No a¢lditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional 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

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

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules.

General Rules

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

Conformance Rules

No aglditional Conformance Rules.
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9.6 Equality operations

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

Function

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

Syntax|Rules
1) |Inseft this SR| The declared type of an operand of an equality operation shall not bee DATALINK-ordered.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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9.7 Grouping operations

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

Function

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

Syntax|Rules
1) |Inseft this SR|The declared type of an operand of a grouping operation shall not ber DATALINK-ordered.

Access|Rules

No aglditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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9.8 Multi

9.8 Multiset element grouping operations

set element grouping operations

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

Function

Specify the prohibitions and restrictions by data type on the declared element type of a multiset for operations

that invol

Format

No addit

Syntax
1) [insei

shall

Access

€ grouping the elements of a multiSet.

i onal Format itens.

Rules

not be DATALINK-ordered.

Rules

No aglditional Access Rules.

Geners

| Rules

No aglditional General Rules.

Confor

mance Rules

No aglditional Conformance.Rules.

t this SR| The declared element type of a multiset operand of a-multiset element grouping|operation
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9.9 Ordering operations

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

Function

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

Formal

No addi t]i onal Formmt itens.

Syntax|Rules
1) |Inseft this SR| The declared type of an operand of an ordering operation'shall not be DATALINK-ordered.

Access|Rules

No a¢lditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No ag¢lditional Conformance Rules;

©ISO/IEC 2016 — All rights reserved Additional common rules 89


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

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

(Blank page)

90 Management of External Data (SQL/MED)

©ISO/IEC 2016 — All rights reserved


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

| SO/IEC 9075-

9:2016(E)

10.1 <generic options>

10 Additional common elements

This Clause modifies Clause 10, ““Additional common elements’, in |SO/IEC 9075-2.

10.1 <

Functid

Specify a

Format

<generid
OPTION

<generid
<gener

<generid
<optio

<option
<charqg

Syntax

1) LetC

2) Noty

N
W

Access

generic options>

DN

list of options identified by keywords.

options> ::=
S <left paren> <generic option list> <rightparen>

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

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

value> :-:=
cter string literal>

Rules

LOPL be the <generi¢.option list>.

OTE 35— Thepermissible values of <option name> and <option value> are defined by the foreign-data wrapp
ith the objectdor which these generic options are being specified.

Rules

Vo <generic option>s immediately contained in GOPL shall have the same <option name>.

er that deals

None.

General Rules

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

<alter

neric options> ::=

OPTIO <left paren> <alter generic option list> <right paren>
<alter neric option list> ::=
<alter| generic option> [ { <comma> <alter generic option> }... ]
<alter neric option> ::=
[ <alter operation> ] <option name> [ <option value> ]
<alter Jperation> ::=
ADD
| SET
| DRO
Syntax|Rules
1) Let GOPD be the applicable generic options descriptor. Let AGOPL be the <alter generic optiop list>.
2) Let mbe the number of <alter generic option>s immediately contained in AGOPL. For j ranging from 1
(one) to m:
a) lLet AGOP; be the j-th <alter genefi¢ option> immediately contained in AGOPL.
b) fror each AGORP;, if <alter operation> is omitted, then ADD is implicit.
¢) let AOP; and OPN; be.the <alter operation> and <option name>, respectively, specified or|implied

y AGOP;.
Case:
i If AOPJ- is ADD, then:

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

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

Access

Rules

None.

General Rules

1) For each <alter generic option> AGOP contained in AGOL, let AOP and OPN be the <alter operation>

racnactivnhys cnacifind Ar tmnbind vy ACOD And 1nt nD\I hao tha ool Af

and <cantion namao
OptoTTac>y |\..:P\.uuvu|], SpLeThto—ot ||||r.l||\.u u_y oottt V-Be-tReFeStH0+<4

value
Case
a)

i

b)
|

c)

Confor

Nona.

is replaced by OPV.

> contained in AGOP.

f AOP is ADD, then let n be the number of <option nhame>s included in GOPB~OPN is ad
+1-th <option name> included in GOPD and OPV is added as the n+1-th <option value>
GOPD.

f AOP is SET, then let i be the ordinal position of OPN in GOPD. The.i-th <option value>

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

mance Rules

ption

pded as the

included

in GOPD

> and the
d <option

94 Management of External Data (SQL/MED)

©ISO/IEC 2016 — All rights reserved


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

| SO/IEC 9075-9:2016(E)
11.1 <schema definition>

11 Schema definition and manipulation

This Clause modifies Clause 11, ““Schema definition and manipulation™, in |SO/IEC 9075-2.

11.1 <schema definition>

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

Function

Define a §chema.

Format

<schema jelement> ::=
'l Al alternatives fromlSQ|EC 9075-2
| <forfeign table definition>

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules:

Generadl Rules

No a¢lditional.General Rules.

ConformaneceRutes

No additional Conformance Rules.
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11.2 <drop schema statement>

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

Function

Destroy a schema.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) @ace SR 4)|1f RESTRICT is specified, then Sshall not contain any.persistent base tables, ¢
porany tables, created local temporary tables, foreign tables, views, domains, assertions, charac
collations, transliterations, triggers, user-defined types, SQL-invokedoutines, roles, or sequence g
and the <schema name> of Sshall not be contained in the SQL ¢outine body of any routine des

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

Access|Rules

No aglditional Access Rules.

General Rules

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

Case

a) If Tisabase table or temporary table, then the following <drop table statement> is effectively
DROP TABLE'T CASCADE

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

obal tem-
er sets,
enerators,
Criptor.

| schema

table, or

executed:

DROP FOREIGN TABLE T CASCADE

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.

Formal

<column [option list> ::=

A

[ kdatalink control definition> ]

Syntax

options froml|SQ | EC 9075-2

Rules

1) [Replace SR 11)g)iii)| A <column option list> shall immediately contain either a <scope clause

<def3

llt clause>, or at least one <column constraint definition>¢0r a <datalink control definitig

2) [Inse

t after SR 11)g)vi) | If CO specifies <datalink control definition> DCS then let COLN be thg

name
<def
DCS|

Access

No aglditional Access Rules.

Gener g

> contained in RCD followed in turn by the <data type> or <domain name> contained in
lult clause> (if any) contained in RCD, every <column constraint definition> contained in
RCD is replaced by COLN.

Rules

| Rules

1) |Inse

t after GR 2)\ For gach <column options> CO, if CO contains a <datalink control definitig

then
optio

Confor

et CD be the column descriptor identified by the <column name> specified in CO. The lin
hs specified iIMDCD are included in the datalink data type descriptor that is included in CI

mance Rules

No agiditional Conformance Rules.

> Or a
n>.

<column
RCD, the
RCD, and

n> DCD,
k control
D.
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11.4 <unique constraint definition>

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

Function

Specify a uniqueness constraint for a table.

Formal

No addit

Syntax

i onal Format itens.

Rules

1) [Inser

list>

Access

shall be DATALINK-ordered.

Rules

No aglditional Access Rules.

Gener g

| Rules

No a@lditional General Rules.

Confor

No aglditional Conformance Rules.

mance Rules

t after SR 1)| The declared type of no column identified by any <column name> in the <unigyie column
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11.5 <check constraint definition>

This Subclause modifies Subclause 11.9, ““<check constraint definition>", in | SO/IEC 9075-2.

Function

Specify a condition for the SQL-data.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |Inseft this SR| The <search condition> shall not generally contain a <table reference> that refefences a
foreign table.

Access|Rules

No aglditional Access Rules.

General Rules

No a@lditional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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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.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |Inseft this GR| D shall not specify DATALINK.

Access|Rules

No a¢lditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No ag¢lditional 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

Destroy a column of a base table.
Format

No additf onal Format itens.
Syntax|Rules

No afiditional Syntax Rules.

Access

Rules

No a¢lditional Access Rules.

Geners

| Rules

1) [Inse

value
type
is lin
N
d

N

Confor

ked, then EF is unlinked.

pscriptor of DLC, as specified in Subclause 4.8, “Datalinks”.

mance Rules

No ag¢lditional/Conformance Rules.

OTE 38 — “constituent” is.defined in Subclause 4.9, “Columns, fields, and attributes”.

t after GR 2)\ For each row R of T, if thewalue of C in Ris not null, then for every site DLIC whose
is a constituent of the value of C and whose declared type is either DATALINK or some distinct
vhose source type is DATALINK, let EF be the external file referenced by the value of DUC. If EF

OTE 37 — The effect of unlinking,depends on the unlink control option, RESTORE or DELETE, included in the data type
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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.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft before SR 1)| <data type> shall not contain a <datalink control defifition>.

Access|Rules

No a¢lditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No ag¢lditional Conformance Rules;
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11.9 <assertion definition>

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

Function

Specify an integrity constraint.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) |Inseft this SR| The <search condition> shall not generally contain a <table reference> that refefences a
foreign table.

Access|Rules

No aglditional Access Rules.

General Rules

No a@lditional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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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.

Formal

No addit

Syntax

i onal Format itens.

Rules

No afiditional Syntax Rules.

Access

Rules

No a¢lditional Access Rules.

General Rules

1) [Repl

CREA

ORDE
MA

FOR

Confor

'E ORDERING FOR UDTN

R FULL BY

P WITH FUNCTION FNSDTCUBTN)
UDTN

mance Rules

No aglditional Conformance Rules.

104 Man

lace GR 2)c)i)| If SDT is neither a large ohject type nor a datalink type, then the following SQL-
statefnent is executed without further Access;Rule checking:

agement of External Data (SQL/MED)
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11.11 <SQL -invoked routine>

This Subclause modifies Subclause 11.60, ““<SQL-invoked routine>", in |SO/IEC 9075-2.

Function

Define an SQL-invoked routine.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft before SR 1)| Neither <returns type> nor <parameter type> shall.contain a <datalink contfol defini-
tion>{

Access|Rules

No aglditional Access Rules.

General Rules

No a@lditional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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11.12 <drop routine statement>

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

Function

Destroy an SQL-invoked routine.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft after SR 4)d)ii)| A routine mapping descriptor.

Access|Rules

No a¢lditional Access Rules.

General Rules

1) [Inseft after GR 2)| Let RM be any routine mappinhg descriptor that includes a specific routine ngme that is
equivalent to SN. Let RMN be the routine mapping name included in RM. The following <drop [routine

mappging statement> is effectively executed without further Access Rule checking:

DROP| ROUTINE MAPPING RWN

Conformance Rules

No a@lditional Conformance Rules.

106 Management of External Data (SQL/MED)

©ISO/IEC 2016 — All rights reserved


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

| SO/IEC 9075-9:2016(E)
11.13 <user-defined cast definition>

11.13 <user-defined cast definition>

This Subclause modifies Subclause 11.63, “<user-defined cast definition>"’, in 1SO/IEC 9075-2.

Function

Define a user-defined cast.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

1) [Inseft before SR 1)| Neither <source data type> nor <target data type>.shall contain a <datalink control
definjtion>.

Access|Rules

No aglditional Access Rules.

General Rules

No a@lditional General Rules.

Conformance Rules

No aglditional Conformance Rules.
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11.14 <user-defined ordering definition>

This Subclause modifies Subclause 11.65, ““<user-defined ordering definition>"’, in ISO/IEC 9075-2.

Function

Define a user-defined ordering for a user-defined type.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules
1) [Inseft after SR 6)a)iii)| The declared type of each attribute of UDT shall not be DATALINK-orflered.

Access|Rules

No a¢lditional Access Rules.

General Rules

No aglditional General Rules.

Conformance Rules

No ag¢lditional Conformance Rules;
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11.15 <foreign table definition>

Function

Define a foreign table.

[ kleft paren> <basic column definition list> <right paren> ]
SHRVER <foreign server name> [ <table generic options> ]
<table neric options> ::=
<generlic options>
<basic lumn definition list> -:=
<basid column definition> [ { <comma> <basic column definition> }... ]

<basic
<colu

<column
<gene

Syntax|Rules

1)

2)

3)

4)
5)

6)

©ISO/IEC 2016 — All rights reserved

table definition> ::=
FOREIGN TABLE <table name>

lumn definition> ::=
n name> <data type> [ <column generic options> }

eneric options> ::=
ic options>

If <fgreign table definition> is contained int@ <schema definition>, and if the <table name> cor

tains a

<sch¢ma name>, then that <schema namé> shall be equivalent to the specified or implicit <scheina name>

of th¢ containing <schema definition>.

Let TN be the <table name>. Let'Sbhe the schema identified by the explicit or implicit schema na
Sshafll not include a table descriptor whose table name is equivalent to TN.

If <bpsic column definition-list> is specified, then let n be the cardinality of the <basic column
list>|For all i, 1 (one) sv'<n:

me of TN.

Hefinition

a) Korallj, 1 (ene) <j<n,if the <column name> contained in the i-th <basic column definitjon> is

gquivalentto the <column name> contained in the j-th <basic column definition>, then i=j

b) If the’<data type> contained in the i-th <basic column definition> specifies a <character stf
gnddoes not specify a <character set specification>, then the <character set specification>

ing type>
Specified

rimpticitimthe<schemacharacter setspecification>of the<schemadefinition>"that cres
schema Sis implicit.

Let FSN be the <foreign server name>.

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

ted the

rver

If the <foreign table definition> is contained in a <schema definition> SD, then let A be the explicit or
implicit <authorization identifier> of SD. Otherwise, let A be the <authorization identifier> that owns the

schema identified by the implicit or explicit <schema name> of TN.
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Access Rules

1) If <foreign table definition> is contained in an SQL-client module, then the enabled authorization identifiers
shall include A.

2) The applicable privileges shall include the USAGE privilege on the foreign-server identified by <foreign
server name>.

3) Additional privileges, if any, necessary to execute <foreign table definition> are implementation-defined.

General Rules

1) A foreign table descriptor FTD is created in S, FTD includes:

a)
b)
c)

d)

9)
h)

The table name TN.
The foreign server name FSN.

f <table generic options> TGO is specified, then the generic options descriptor created by|TGO;
@therwise, an empty generic options descriptor.

Case:

[ If <basic column definition list> BCDL is spegified, then n column descriptors. For edch <basic
column definition> BCD;, 1 (one) < i < n, the corresponding i-th column descriptor jincludes:

1) The <column name> contained inBCD;.

2) Anindication that the column:-name is not an implementation-dependent name.
3) The data type descriptor of the <data type> DT simply contained in BCD;.

4) The ordinal positign.

5) The implementation-defined nullability characteristic.

6) The implementation-defined <default option>.

7) If <calumn generic options> CGO is specified, then the generic options descriptpr created
by-CGO; otherwise, an empty generic options descriptor.

i) Otherwise, the column descriptors included in FTD are implementation-defined.

An indication that the table is not referenceable.

I-\\II Clllpty hot Uf d;ICbt aupmtab:c artico.
An empty list of direct subtable names.
An indication that the table is not insertable-into.

An indication 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) 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;.

3) A setof privilege descriptors is created that define the privilege SELECT on T and SELECT for every
column of T. These privileges are grantable. The grantor for each of these privilege descriptors is set to
the special grantor value “ SYSTEM?”. The grantee is A.

Conformance Rules

1) Withput Feature M004, “Foreign data support”, conforming SQL language shall net.contain a $foreign
table[definition>.

©ISO/IEC 2016 — All rights reserved Schema definition and manipulation 111


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

| SO/IEC 9075-9:2016(E)
11.16 <alter foreign table statement>

11.16 <alter foreign table statement>

Function

Change the definition of a foreign table.

Format

<alter

ALTER |[FOREIGN TABLE <table name> <alter foreign table action>

<alter

<add basic column definition>

| <al

| <drgp basic column definition>

| <al

Syntax|Rules

reign table statement> ::=

reign table action> ::=
r basic column definition>

r generic options>

1) The 4chema Sidentified by the explicit or implicit schema name of the <table name> TN shall include a
foreign table descriptor FTD whose table name is equivalentto TN. FTD is the descriptor of the foreign

table

2) LetA
ident

3) If<a
optio
optio

Access

1) Theé

Geners

1) FTD
2) If<a

being altered.

be the <authorization identifier> that owns the schema identified by the <schema name> of the table
fied by TN.

ter generic options> AGO is specified then the Syntax Rules of Subclause 10.2, “<alter ggneric
hs>", are applied to AGO with the generic options descriptor included in FTD as the applicalle generic
s descriptor.

Rules

nabled authorizatiensidentifiers shall include A.

| Rules

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

terqeneric options> AGO is specified, then the General Rules of Subclause 10.2, “<alter generic

optio
optio

s> areapphiecto AGOwithrthegenericoptionsdescriptorinctudedinFTDas theappticable generic
ns descriptor.

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

4) Let T be the table described by FTD. Let m be the number of column descriptors 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;.
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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>.

©ISO/IEC 2016 — All rights reserved Schema definition and manipulation 113


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

| SO/IEC 9075-9:2016(E)
11.17 <add basic column definition>

11.17 <add basic column definition>

Function

Add a column to a foreign table.

Forma

<add badic column definition> ::=
ADD [ |COLUMN ] <basic column definition>

Syntax|Rules

1) Let HTD be the descriptor of the foreign table being altered.

2) FTDjshall not include a column descriptor whose column name is equivalent to the <column ngme> CN
specified in the <basic column definition> BCD.

3) Let A be the <authorization identifier> that owns the schema thatyincludes FTD.

Access|Rules

Nong.

General Rules

1) Let nbe the number of column descrigptars included in FTD.

2) The degree of the table being altéred by the containing <alter foreign table statement> is increased by 1
(one).

3) A column descriptor CD.js-dadded to FTD. CD includes:
a) The <column name> CN contained in BCD.
b) An indication-that the column name is not an implementation-dependent name.
c) The data‘type descriptor of the <data type> DT simply contained in BCD.

d) Thederdinal position, n+1.

e) The implementation-defined nullability characteristic.
f)  The implementation-defined <default option>.

g) If <column generic options> CGO is specified, then the generic options descriptor created by 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>

<alter basic column action> ::=
<alter| generic options>

Syntax|Rules

1) Let HTD be the descriptor of the foreign table identified in the containing <alter table statement>.
2) FTDjshall include a column descriptor CD whose column name-is-equivalent to <column namep>.

3) Let @ be the column described by CD.

Access|Rules

None.

General Rules

1) CD i$ modified as specified by <alter basic column action>.

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

Conformance Rules

None.
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11.19 <drop basic column definition>

Function

Destroy a column of a foreign table.

Forma

<drop basic column definition> ::=
DROP [| COLUMN ] <column name> <drop behavior>

Syntax|Rules

1) Let HTD be the descriptor of the foreign table being altered.
2) FTDjshall include a column descriptor CD whose column name is equivalent to the <column ngme> CN.
3) FTD{shall include at least two column descriptors.
4) Let @ be the column described by CD.
5) If RHSTRICT is specified, then C shall not be referenced.in“any of the following:
a) The <query expression> of any view descriptors
b) The <search condition> of any constraint descriptor.
c) The <SQL routine body> of any routine,descriptor.

d) Either an explicit trigger column_list or a triggered action column set of any trigger descriptor.

OTE 40 — A <drop basic column definition> that does not specify CASCADE will fail if there are any refergnces to that
blumn resulting from the use of CORRESPONDING, NATURAL, or SELECT * (except where contained in gn exists
edicate>).

OTE 41 — If CASCADE 'is.specified, then any such dependent object will be dropped by the execution of thq <revoke
atement> specified in the General Rules of this Subclause.

nwnz T o =Z

=

OTE 42 — CN may-be contained in an implicit trigger column list of a trigger descriptor.

Access|Rules

None.

General Rules

1) Let TR be the trigger name of any trigger descriptor having an explicit trigger column list or a triggered
action column set that contains CN. The following <drop trigger statement> is effectively executed without
further Access Rule checking:

DROP TRIGGER TR
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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

SN be the <specific name> of R. The following <drop routine statement> is effectively executed for every
R without further Access Rule checking:

DROP| SPECIFIC ROUTINE SN CASCADE

4) CD i$ destroyed and the ordinal position of every column descriptor following CD in FTD-is reduced by
1 (onge).

5) The degree of the table described by FTD is reduced by 1 (one).

Conformance Rules

None.
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drop foreign table statement>

Function

Destroy a

Forma

foreign table.

<drop fqg

reign table statement> ::=

DROP HOREIGN TABLE <table name> <drop behavior>

Syntax

1) Thed

Rules

chema Sidentified by the explicit or implicit schema name of the <table name> TN shall i

foreign table descriptor FTD whose table name is equivalent to TN. Let,Tbe the table describeq

2) IfRE

STRICT is specified, then T shall not be referenced in any of thefollowing:

a) The <query expression> of any view descriptor.

b)
c)

(%2}

Access

1) Thed

Geners

1) Even

The <SQL routine body> of any SQL-invoked routing.descriptor.

The trigger action of any trigger descriptor.

OTE 43— If CASCADE is specified, then such referenced objects will be dropped by the execution of the <revok
becified in the General Rules of this Subclause.

Rules

nabled authorization identifiers-shall include the <authorization identifier> that owns S

| Rules

row of T is effectively deleted at the end of the SQL-statement, prior to the checking of an

consfraints.

N

2) The following <revoke statement> is effectively executed with a current authorization identifier

“_SY

OTE 44 —This deletion does not create a new state change in the most recent statement execution context.

STEM” and without further Access Rule checking:

nclude a
by FTD.

 statement>

integrity

of

REVOKE ALL PRIVILEGES ON TN FROM
A CASCADE

3) Let Rbe 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

4) FTD

©ISO/IEC 2016 — All rights reserved

SPECIFIC ROUTINE SN CASCADE

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

fnrpign server definition>

Functid

Define a floreign server.

Formal

<foreign
CREATE

L
FO

<server [type> >:=

I'l See

<server
I'l See

Syntax

1) LetH
namg
FSN.

2) Let WN be the <foreign-data wrapper name>. Let C2 be the catalog identified by the explicit or
pg name of WIN. €2-shall include a foreign-data wrapper descriptor whose foreign-data wrapper name
is WIN.

catal

3) The permissible=ormat and values for <server type> and <server version> are implementation

Access

DN

server definition> ::=

SERVER <foreign server name>

TYPE <server type> ] [ VERSION <server version> ]

REIGN DATA WRAPPER <foreign-data wrapper name> [<generic options> ]

the Syntax Rul es

version> ::=
the Syntax Rul es

Rules

SN be the <foreign server name>."Let C1 be the catalog identified by the explicit or implig
of FSN. C1 shall not include-a foreign server descriptor whose foreign server name is equ

Rules

it catalog
ivalent to

implicit

defined.

1) The applicable privileges shall include the USAGE privilege on the foreign-data wrapper identified by
<foreign-data wrapper name>.

2) Additional privileges, if any, necessary to execute <foreign server definition> are implementation-defined.

General Rules

1) A foreign server descriptor FSD is created. FSD includes:
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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.

e) The current authorization identifier.

f)  [F<generic options> GO 1s specified, then the generic options descriptor created by GO;-ofherwise,
an empty generic options descriptor.

2) A privilege descriptor is created that defines the USAGE privilege on this foreign server to the gurrent
authgrization identifier>. The grantor of the privilege descriptor is set to the special.grantor value “_SYS-
TEM. This privilege is grantable.

Conformance Rules

1) Withput Feature M004, “Foreign data support”, conforming SQL language shall not contain a $foreign
server definition>.
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12.2 <alter foreign server statement>

alter foreign server statement>

Function

Change the definition of a foreign server.

Forma

<alter floreign server statement> :-:=
ALTER [SERVER <foreign server name> [ <new version> ] [ <alter generic options>

<new verjsion> ::=
VERSION <server version>

Syntax

1) If <npw version> is not specified, then <alter generic options> shall-be-specified.

Rules

ivalent to

bneric
le generic

2) If <alter generic options> is not specified, then <new version> shall be specified.

3) Let HSN be the <foreign server name>. Let C be the catalog identified by the explicit or implicit catalog
namg of FSN. C shall include a foreign server descriptor'¥SD whose foreign server name is eq(
FSN.

4) If <alter generic options> AGO is specified, thenthe Syntax Rules of Subclause 10.2, “<alter g
optiops>", are applied to AGO with the generic.options descriptor included in FSD as the applical
optiops descriptor.

5) Let A be the authorization identifier that,owns the foreign server descriptor identified by FSN.

Access|Rules

1) The ¢nabled authorization-identifiers shall include A.

Genergl Rules

1) If <npw version> NV is specified, then the <server version> included in FSD is the <server vers

speciffied in,;NV.

tergeneric aptions> AGQ is specified, then the General Rules of Subclause 102 _“<alter g

ion>

eneric

2) If<a

options>", are applled to AGO with the generic options descriptor included in FSD as the appllcable generic

optio

Confor

ns descrlptor

mance 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

Forma

foreign server descriptor.

<drop fgreign server statement> ::

DROP S

Syntax

1) LetH

name
2) If<d
a)
b)
c)

Let A

1

1

3)

Access

1) Thed

Geners

1) Lety

Al be
tively

DROP

Let R

ERVER <foreign server name> <drop behavior>

Rules

SN be the <foreign server name>. Let C be the catalog identified by the explicit or implicit catalog

of FSN. Cshall include a foreign server descriptor Swhose foreign:server name is equivale

rop behavior> specifies RESTRICT, then Sshall not be referenced by any of the following:

\ foreign table descriptor.
A\ routine mapping descriptor.
A\ user mapping descriptor.

be the authorization identifier that owns the foreign server descriptor identified by FSN.

Rules

nabled authorization identifiers shall include A.

| Rules

M be any user mapping descriptor that includes a foreign server name that is equivalent tg
the authorization.identifier included in UM. The following <drop user mapping statement
executed without further Access Rule checking:

USER_MAPPING FOR Al SERVER FSN

2)
Let R

is effec

DROP

3)

M be any routine mapping descriptor that includes a foreign server name that is equivalen

ht to FSN.

FSN. Let
> is effec-

[ to FSN.

v

ROUTINE MAPPING RWN

“ SYSTEM” and without further Access Rule checking:

REVOKE ALL PRIVILEGES ON FSN FROM A CASCADE

4)
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The descriptor Sis destroyed.

tatement>

The following <revoke statement> is effectively executed with a current authorization identifier of
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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>.
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eign-data wrapper definition>

12.4 <foreign-data wrapper definition>

Function

Define a foreign-data wrapper

Forma

<foreign
CREATE

L

<librany
LIBRAR

<library
<chara

Syntax

1) LetV
catal
name

2) If<li
depe

Access

-data wrapper definition> :I:=
FOREIGN DATA WRAPPER <foreign-data wrapper name>
<library name specification> ] <language clause> [ <generic options> ]

name specification> ::=

Y <library name>
name> ::=
cter string literal>

Rules

pg name of WN. C shall not include a foreign-data wtapper descriptor whose foreign-data
is equivalent to WN.

ndent <library name> is implicit.

Rules

VN be the <foreign-data wrapper name>. Let C be the‘catalog identified by the explicit or implicit

vrapper

prary name specification> is not specified, ther@ <library name specification> with an implementation-

1) The privileges necessary to execute’<foreign-data wrapper definition> are implementation-defifed.

Geners

| Rules

1) A foreign-data wrapper descriptor WD is created. WD includes:

a)
b)

The foreigin<data wrapper name WN.

The current authorization identifier.

Theximplicit or explicit <library name>.

d) 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.

126 Management of External Data (SQL/MED)

©ISO/IEC 2016 — All rights reserved


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

| SO/IEC 9075-9:2016(E)
12.4 <foreign-data wrapper definition>

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.

Forma

<alter floreign-data wrapper statement> ::=

ALTER
L

Syntax

1) LetV
catal

namg is equivalent to VWN.

2) If <liprary name specification> is not specified, then <alter genéric options> shall be specified.

3) If<a

4) If<a
optio
optio

5) Let A be the authorization identifier that owns -the foreign-data wrapper descriptor identified by

Access

1) The gnabled authorization identifiers shall include A.

Generadl Rules

1) If<li

existing <library*name>.

2) If <alter generic options> AGO is specified, then the General Rules of Subclause 10.2, “<alter g
options>’ are applied to AGO with the generic options descriptor included in W as the applicab

FOREIGN DATA WRAPPER <foreign-data wrapper name>
<library name specification> ] [ <alter generic options> ]

Rules

pg name of FAN. C shall include a foreign-data wrapper descriptoryW whose foreign-data

ter generic options> is not specified, then <library name specification> shall be specified.

ter generic options> AGO is specified, then the Syntax Rules of Subclause 10.2, “<alter g
ns>", are applied to AGO with the generic options descriptor included in W as the applicab
s descriptor.

Rules

rary name-specification> is specified, then the <library name> is included in W, replacing

VN be the <foreign-data wrapper name>. Let C be the catalog identified by the explicit or implicit

Vrapper

Pneric
le generic

WWN.

any

eneric
le generic

optionsdescriptor:

Confor

mance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not contain an <alter
foreign-data wrapper statement>.
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12.6 <drop foreign-data wrapper statement>

Function

Destroy a

Forma

foreign-data wrapper.

<drop fdreign-data wrapper statement> ::=

DROP H

Syntax

1) LetV

OREIGN DATA WRAPPER <foreign-data wrapper name> <drop behavior>

Rules

VN be the <foreign-data wrapper name>. Let C be the catalog identified by the explicit or implicit

catalpg name of FSN. C shall include a foreign-data wrapper descriptor\Mwhose foreign-data (vrapper
namg is equivalent to VWN.
2) If <dfop behavior> specifies RESTRICT, then Wshall not be referenced by the foreign server name included
in any foreign server descriptor.
3) Let A be the authorization identifier that owns the foreign=data wrapper descriptor identified by|WN.
Access|Rules
1) The gnabled authorization identifiers shall include A.
Genergl Rules
1) The following <revoke statement>is effectively executed with a current authorization identifier of
“ SYISTEM” and without further Access Rule checking:
REVOKE ALL PRIVILEGES'ON WN FROM A CASCADE
2) The descriptor of MWis destroyed.
Conformance Rules
1) WithautFeature M004, “Foreign data support”, conforming SQL_language shall not contain a <drdp foreign-

data wrapper statement>.
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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.

Forma

<import [foreign schema statement> ::=
IMPORT| FOREIGN SCHEMA <foreign schema name> [ <import qualifications> ]
FROM SERVER <foreign server name> INTO <local schema name>
<import [qualifications> ::=
LIMIT TO <left paren> <table name list> <right paren>
| EXCHPT <left paren> <table name list> <right paren>

<table name list> ::=
<tableg name> [ { <comma> <table name> }... ]

<foreign schema name> ::=
<schenfa name>

<local schema name> ::=
<schema name>

Syntax|Rules

1) Let HSN be <foreign schema name>.

2) For ejery <table name> TN contained. in <table name list>:
a) If TN specifies a <schema name> SN, then SN shall be equivalent to FSN.
b) Otherwise, a <schema name> that is equivalent to FSN is implicit.

3) Therg shall be an SQL-schiema identified by <local schema name> LSN.

Access|Rules

None.

General Rules

1) If the foreign server FSVR identified by <foreign server name> FSVRN does not maintain information
analogous to schemas, or if the foreign-data wrapper by which the SQL-server accesses FSVR does not
support schema importation, then an exception condition is raised: FDW-specific condition — no schemas.

2) If 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
explicit <table name list>.

4) For epe

whpse <table

hen an exception condition is raised hble not

5) For gpery <table name> FTN contained in ITNL:

et n be the number of columns whose descriptors are included in the table-identified by FTN.

b) et BCD;j, 1 (one) <i < n, be a <basic column definition> that containg’a,<column name> g¢quivalent
jo the name of the i-th column COL of the table identified by FTN,.a<data type> corresponding to
the data type of COL, and implementation-defined <column genéric options>.

c) lLet FTD be a <foreign table definition> that contains FTN, évery BCD;, 1 (one) < i < n, in fequence,
Jeparated by <comma>s, FSVRN, and implementation-defined <table generic options>.

d) FKTD is effectively executed.

Conformance Rules
1) Withput Feature M004, “Foreign data support™, conforming SQL language shall not contain an[<import
foreign schema statement>.

2) Withput Feature M005, “Foreign schéma support”, conforming SQL language shall not specify| <import
foreign schema statement>.
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12.8 <routine mapping definition>

Function

Define a routine mapping.

Forma

<routine
CREATH
SH

Syntax

1) LetH

2) The(
desch

3) The§

RMN.

4) LetR
invok

5) LetS

6) Thed
and v

Access

1) Thea

2) Addi
defin

Generdg

mapping definition> :-:=
ROUTINE MAPPING <routine mapping name> FOR <specific routine designator>

RVER <foreign server name> [ <generic options> ]
Rules
SN be the <foreign server name>. Let RMN be the <routine mapping.name>.

atalog identified by the explicit or implicit catalog name of F@\'shall include a foreign se
iptor whose foreign server name is equivalent to FSN.

bQL-environment shall not include a routine mapping descriptor whose routine mapping n

be the SQL-invoked routine identified by the <specific routine designator>. R shall identify
ed regular function.

RN be the <specific name> of R.

Uhose foreign server name is FS\
Rules
pplicable privilegessshall include the USAGE privilege on the foreign server identified by

fional privilegesi.if any, necessary to execute <routine mapping definition> are implement
2d.

| Rules

Fver

ame is

an SQL-

bQL -environment shall not include a ratitine mapping descriptor whose specific routine name is SRN

FSN.

ption-

1) A rouiting mapping dpqrriln'mr BMD is created. BRMD includes:

a) The routine mapping name RMN.

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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129 <

alter routine mapping statement>

Function

Change the definition of a routine mapping.

Forma

<alter rjoutine mapping statement> ::=

ALTER

Syntax

1) LetR
2) The{

RMN.

3) The{
desch

Access

1) The privileges necessary to execute <alter routing mapping statement> are implementation-defi

Genersg
1) The

optio
Confor

1) With
routi

ROUTINE MAPPING <routine mapping name> <alter generic options>

Rules

MN be the <routine mapping name> and let AGO be the <alter generic options>.

bQL-environment shall include a routine mapping descriptor RMB, whose routine mappingd

yntax Rules of Subclause 10.2, “<alter generic options>”", are applied to AGO with the gene
iptor included in RMD as the applicable generic optionsdescriptor.

Rules

| Rules

Seneral Rules of Subclause 10:2; “<alter generic options>”, are applied to AGO with the g
s descriptor included in RMD as the applicable generic options descriptor.

mance Rules

but Feature MO04, “Foreign data support”, conforming SQL language shall not contain an
e mapping.statement>.

name is

ic options

hed.

Eneric

<alter
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Function

Destroy a

Forma

routine mapping.

| SO/IEC 9075-9:2016(E)
12.10 <drop routine mapping statement>

<drop ro
DROP R

Syntax

1) LetR
2) The{

Access

utine mapping statement> ::=
OUTINE MAPPING <routine mapping name>

Rules

MN be the <routine mapping name>.

Rules

bQL-environment shall include a routine mapping descriptor RMB,whose routine mapping name is
RMN.

1) The privileges necessary to execute <drop routine mapping statement> are implementation-defined.

Geners

1) RMD

Confor

1) With
mapy

| Rules

is destroyed.

mance Rules

ing statement>.

put Feature M004, “Foreign’data support”, conforming SQL language shall not contain a <drpp routine
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13 Access control

This Clause modifies Clause 12, ““Access control™, in | SO/IEC 9075-2.

13.1 dprivileges>

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

Function

Specify privileges.

Format

<object [hame> ::=
I Al alternatives froml|SQO | EC 9075-2
| FORHIGN DATA WRAPPER <foreign-data wrapper ‘name>
| FORHIGN SERVER <foreign server name>

Syntax|Rules

1) ]Aug nent SR 2)|Add <foreign server name> and <foreign-data wrapper name> to the list of <qbject
namg>s that shall require the spegification of USAGE.

Access|Rules

No a¢lditional AccessRules.

General Rules

No aplditional General Rules.

Confor mance 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

Destroy privileges and role authorizations.
Format

No additf onal Format itens.
Syntax|Rules

No afiditional Syntax Rules.

Access

Rules

No a¢lditional Access Rules.

Geners

| Rules

1) [Inse

t after GR 16)| Let T be any foreign table,déscriptor included in SL. T is said to be abandg

revok
assoq

e destruction action would result in A&Zno longer having USAGE privilege on the foreign
iated with the foreign table described by T.

2) |[Inse

t after GR 30)| Let FSbe anyforeign server descriptor. FSis said to be abandoned if the 1

destr
assod

iction action would resultimAL no longer having USAGE privilege on the foreign-data w
iated with the foreign server described by FS

3) |Aug

ment GR 31) \Add abandoned foreign server descriptor and abandoned foreign table descri

listo
descr

4) |Inse
of FS
check

F objects whose existence would cause an exception condition to be raised: dependent pri
iptors still exist.

t this GR{For every abandoned foreign server descriptor FS let FSN be the <foreign serv
. The following <drop foreign server statement> is effectively executed without further Ag
ing:

ned if the
server

bvoke
apper

ptor to the
lege

br name>
cess Rule

DROP

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 checking:

DROP

Confor

FOREIGN TABLE S1.FTN CASCADE

mance Rules

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.

Format

<user mapping definition> ::=
CREATH USER MAPPING FOR <specific or generic authorization identifier>
SHRVER <foreign server name> [ <generic options> ]

<specifilc or generic authorization identifier> ::=
<authorization identifier>
| USER
| CURRENT_USER
| PuBlIC

Syntax|Rules

1) Let HSN be the <foreign server name>. If <authorization identifier> is specified, then let U be the

<authorization identifier>; if PUBLIC is specified, then let U be PUBLIC; otherwise, let U be the current

authqgrization identifier.

2) The $QL-environment shall not include a user magping descriptor whose authorization identifigr is U and

whoge foreign server name is equivalent to FSN.

3) The gatalog identified by the explicit or implicit catalog name of FSN shall include a foreign seyver

descrjiptor whose foreign server name.iSequivalent to FSN.

Access|Rules

1) The gpplicable privilegessshall include the USAGE privilege on the foreign server identified by|FSN\.

2) Additional privileges,if any, necessary to execute <user mapping definition> are implementatiof-defined.

General Rules

1) A usgr.fmapping descriptor UMD is created. UMD includes:

a)

b)

Case:

i) If <specific or generic authorization identifier> specifies PUBLIC, then PUBLIC.
i) Otherwise, the authorization identifier U.

The foreign server name FSN.

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 <user
mapping definition>.
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13.4 <alter user mapping statement>

Function

Change the definition of a user mapping.

Forma

<alter u
ALTER
SH

Syntax

1) LetH
ident
PUB

2) The§
and v

3) The{
desch

Access

1) The privileges necessary to execute <alteruser mapping statement> are implementation-defined.

Geners
1) The(

optio
Confor

1) With
map

ser mapping statement> ::=
USER MAPPING <specific or generic authorization identifier>
RVER <foreign server name> <alter generic options>

Rules

SN be the <foreign server name> and let AGO be the <alter generig @ptions>. If <authoriz
fier> is specified, then let U be the <authorization identifier>; if PUBLIC is specified, the
|_|C; otherwise, let U be the current authorization identifier.

ation
h let U be

bQL-environment shall include a user mapping descriptor UMD whose authorization identjifier is U

Vhose foreign server name is equivalent to FSN.

yntax Rules of Subclause 10.2, “<alter generic options>", are applied to AGO with the gene
iptor included in UMD as the applicable generi¢.options descriptor.

Rules

| Rules

Seneral Rules of Subclause 10.2, “<alter generic options>", are applied to AGO with the g
s descriptor included in UMD as the applicable generic options descriptor.

mance Rules

but Featlre M004, “Foreign data support”, conforming SQL language shall not contain an s
ing/statement>.

ic options

Eneric

Falter user

©ISO/IEC 2016 — All rights reserved

Accesscontrol 141


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

ISO/IEC
135 <dr

9075-9:2016(E)
op user mapping statement>

13.5 <drop user mapping statement>

Function

Destroy a user mapping.

Forma

<drop uger mapping statement> ::=
DROP USER MAPPING FOR <specific or generic authorization identifier>
SHRVER <foreign server name>

Syntax|Rules

1) LetH
<auth

authqrization identifier.

2) The

and whose foreign server name is equivalent to FSN.

Access

Rules

1) The privileges necessary to execute <drop user'mapping statement> are implementation-define

General Rules

1) UMD is destroyed.

Confor

1) With

mance Rules

mapping statement=.

142 Man

SN be the <foreign server name>. If <authorization identifier> is specified, then let U be the
orization identifier>; if PUBLIC is specified, then let U be PUBLIC; otherwise, let U be the current

bQL-environment shall include a user mapping descriptor UMD whose authorization identjifier is U

put Feature M004,“Foreign data support”, conforming SQL language shall not contain a 4drop user
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14 SQL -client modules

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

14.1 <4SQL-client module definition>

This Subdause modifies Subclause 13.1, “< SQL-client module definition>"’, in |SO/IIEC-9075-2.

Function

Define an|SQL-client module.

Format

No addi t}ji onal Format itens.

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules.

Generadl Rules

1) [Inseft after GR Aa)} If the SQL-session context of any of the SQL-sessions associated with the JQL-agent
inclufe {foreign server name : FSConnectionHandle} pairs, then for each such pair:

a) et CH'be the FSConnectionHandle.

b) TheEreeESConnectionroutineisinvoked with CH asthe argument.

o

2) \ Insert after GR 4)a)| If the SQL-session context of any of the SQL-sessions associated with the SQL-agent
include {foreign-data wrapper name : WrapperEnvHandle} pairs, then for each such pair:

a) Let EH be the WrapperEnvHandle.

b) The FreeWrapperEnv() routine is invoked with EH as the argument.

©ISO/IEC 2016 — All rights reserved SQL-client modules 143


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

| SO/IEC 9075-9:2016(E)
14.1 <SQL-client module definition>

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 additf onal Format itens.
Syntax|Rules
1) [Inseft before SR 1)| <host parameter data type> shall not contain a <datalink control definitionp-.
2) |Inseft into SR 10)e)|
DATA_EXCEPTION_DATAL INK_VALUE_EXCEEDS_MAX IMUM{LENGTH:
constant SQLSTATE_TYPE := *'2201D";
DATA_EXCEPTION_INVALID_DATA_SPECIFIED_FOR PATALINK:
constant SQLSTATE_TYPE := *22017";
DATA_EXCEPTION_NULL_ARGUMENT_PASSED_TO “DATAL INK_CONSTRUCTOR:
constant SQLSTATE_TYPE := *'2201A";
DATAL INK_EXCEPTION_NO_SUBCLASS:
constant SQLSTATE_TYPE := "HWQOO;
DATAL INK_EXCEPTION_EXTERNAL_FILEZNOT_LINKED:
constant SQLSTATE_TYPE := *'HWOO1";
DATAL INK_EXCEPTION_EXTERNALFILE_ALREADY_L INKED:
constant SQLSTATE_TYPE-:i= "HW002";
DATAL INK_EXCEPT ION_INVALTD_WRITE_TOKEN:
constant SQLSTATE_TYPE := "HW004";
DATAL INK_EXCEPT IQN:INVAL I1D_DATAL INK_CONSTRUCTION:
constant SQLSTATE_TYPE := "HWO005";
DATAL INK_EXCEPT FON_INVALID_WRITE_PERMISSION_FOR_UPDATE:
constant SQLSTATE_TYPE := "HWO006";
DATAL INK_EXCEPTION_REFERENCED_FILE_DOES_NOT_EXIST:
const ant™ SQLSTATE_TYPE := "HW003";
DATALANKEXCEPTION_REFERENCED_FILE_NOT_VALID:
cdnstant SQLSTATE_TYPE := "HW0O7";
FDW_SPECIFIC_CONDITION_NO_SUBCLASS:
constant—SOESTATE—FrPE—=—"Hv000";
FDW_SPECIFIC_CONDITION_COLUMN_NAME_NOT_FOUND:
constant SQLSTATE_TYPE := "HVO005";
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 := "HVOO7";
FDW_SPECIFIC_CONDITION_INVALID_COLUMN_NUMBER:

constant SQLSTATE_TYPE := "HV008";
FDW_SPECIFIC_CONDITION_INVALID_DATA_TYPE:

constant SQLSTATE_TYPE := "HV004";
FDW_SPECIFIC_CONDITION_INVALID_DATA_TYPE_DESCRIPTORS:

constant SQLSTATE_TYPE := "HV006";
FDW_SPECIFIC_CONDITION_INVALID_DESCRIPTOR_FIELD_IDENTIFIER:

constant SQLSTATE_TYPE := "HV091";

CRW _CGRCOoRC R~ AN ET RN EAN/AL BN LIAND —
DW_JOrCorir TC_CUNDT T TUIN_TINVACTUD _TTRNDCCE .

constant SQLSTATE_TYPE := "HVOOB';
EDW_SPECIFIC_CONDITION_INVALID_OPTION_INDEX:

constant SQLSTATE_TYPE := "HVOOC'";
EDW_SPECIFIC_CONDITION_INVALID_OPTION_NAME:

constant SQLSTATE_TYPE := "'HVOOD';
EDW_SPECIFIC_CONDITION_INVALID_STRING_FORMAT:

constant SQLSTATE_TYPE := "HVOOA";
EDW_SPECIFIC_CONDITION_INVALID_STRING_LENGTH_OR_BUFFER_LENGTH:
constant SQLSTATE_TYPE := "'HVO90'";
EDW_SPECIFIC_CONDITION_INVALID_USE_OF NULL_POINTER:
constant SQLSTATE_TYPE := "HVO09';
DW_SPECIFIC_CONDITION_LIMIT_ON_NUMBER_OF HANDLES, EXCEEDED:
constant SQLSTATE_TYPE := "Hv014'";
EDW_SPECIFIC_CONDITION_MEMORY_ALLOCATION_ERROR?
constant SQLSTATE_TYPE := "HVOO1";
EDW_SPECIFIC_CONDITION_NO_SCHEMAS:
constant SQLSTATE_TYPE := "HVOOP";
EDW_SPECIFIC_CONDITION_OPTION_NAME_NOT, FOUND:
constant SQLSTATE_TYPE := "HV00J'\;
EDW_SPECIFIC_CONDITION_REPLY_HANDLE®
constant SQLSTATE_TYPE := "HYPOK";
EDW_SPECIFIC_CONDITION_SCHEMA_NOT_FOUND:
constant SQLSTATE_TYPE :=(“HVOOQ";
EDW_SPECIFIC_CONDITION_TABLE NOT_FOUND:
constant SQLSTATE_TYPE_ 2= ""HVOOR';
EDW_SPECIFIC_CONDITIQN ;UNABLE_TO_CREATE_EXECUTION:
constant SQLSTATE-TYPE := "HVOOL";
FDW_SPECIFIC_CONDATION_UNABLE_TO_CREATE_REPLY:
const ant SQLSTATE_TYPE := "'HVOOM";
EDW_SPECIFIC_CONDITION_UNABLE_TO_ESTABLISH_CONNECTION:
const ant «SQUSTATE_TYPE := "'HVOON';
INVALID_FOREIGN_SERVER_SPECIFICATION_NO_SUBCLASS:
const ant” SQLSTATE_TYPE := "0X000";
PASSTHROUGH_SPECIFIC_CONDITION_NO_SUBCLASS:
const ant SQLSTATE_TYPE := "0Y000';
bASSTHROUGH_SPECIFIC_CONDITION_INVALID_CURSOR_OPTION:

constant SQLSTATE_TYPE := "OYOO1™;
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

No 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.

Forma

<SQL schema definition statement> ::=

I | alternatives from|SQO |EC 9075-2
<forjeign table definition>

<foreign server definition>
<foreign-data wrapper definition>
<user mapping definition>

<routine mapping definition>

<SQL schema manipulation statement> ::=

I | alternatives froml| SO |EC 9075-2
<alter foreign table statement>

<drgp foreign table statement>

<altler foreign server statement>

<drop foreign server statement>

<altler foreign-data wrapper statement>
<drgp foreign-data wrapper statement>
<altler user mapping statement>

<drgp user mapping statement>

<altler routine mapping statement>
<drop routine mapping statement>

<SQL segsion statement> ::=
I | alternatives from(l $O | EC 9075-2
| <set] passthrough statement>

Syntax|Rules

No afiditional Syfitax Rules.

Access|Rules

No 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

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

Tables

Table 5, “|Data type correspondences for Ada”, modifies Table 19, “Data type correspondences for Ada™, in
[1S09075-2].

Table 5 — Datatype correspondences for Ada

SQL DataType Ada Data Type

All altérnatives from ISO/IEC

9075-2

DATALINK SQL_STANDARD.CHAR, with P'LENGTH of LD?

Y Thele gth LD of the Ada character type corresponding with SQL data type DATALINK is the smallest integer not less than
the quot|ent of the division N/B, where N is the maximum datalink length and B is the implementation-defined number pf octets
contained in a character of the host language. (The term “maximum datalink length” is defined in Subclause 4.8, “Datglinks”.)

Table 6, “|Data type correspondences for C2*) modifies Table 20, ““Data type correspondences for CT, in
[1S09075-2].

Table 6 — Data type cor respondences for C

SQL Data Type C DataType

All alternatives from1SO/IEC

9075-7

DATALINK char, with length LD®

5The length LD of the C character type corresponding with SQL data type DATALINK is the smallest integer not less than the
quotient of the division N/B, where N is the maximum datalink length and B is the implementation-defined number of octets
contained in a character of the host language. (The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.)

Table 7, “Data type correspondences for COBOL”, modifies Table 21, “Data type cor respondences for
COBOL”, in[1S09075-2] .

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


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

I SO/IEC 9075-9:2016(E)
14.4 Datatype correspondences

Table 7 — Datatype cor respondences for COBOL

SQL DataType COBOL DataType

All alternatives from |SO/IEC

9075-2

DATAEHNK alphanumeric, with length [D*

4The le gth LD of the COBOL character type corresponding with SQL data type DATALINK is the smallestinteger not less
than the[quotient of the division N/B, where N is the maximum datalink length and B is the implementation=defined number of
octets coptained in a character of the host language. (The term “maximum datalink length” is defined in Subclause 4.8, “Dafalinks”.)

Table 8, “Data type correspondencesfor Fortran’, modifies Table 22, ““Data type cor respondences for |Fortran™,
in[1S09(375-2].

Table 8 — Data type cor respondences forCRor tran

SQL Data Type Fortran Data Type

All alternatives from |SO/IEC

9075-2

DATALINK CHARACTERWith length LD*

4 The le gth LD of the Fortran character type corresponding with SQL data type DATALINK is the smallest integer ngt less
than the[quotient of the division N/B, where N is thesmaximum 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, “Dafalinks”.)

Table 9, “|Data type correspondences for M”’, modifies Table 23, ““Data type correspondences for M, in

[1S09075-2].

Table 9 — Datatype cor respondences for M

SQL Data Type MUMPS Data Type
All altgrnativesfrom |SO/IEC

9075-2

DATALINK character

Table 10, “Data type correspondences for Pascal””, modifies Table 24, ““Data type correspondences for Pascal ™,
in[1S09075-2].
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Table 10 — Data type correspondences for Pascal

SQL DataType

Pascal Data Type

All alternatives from |SO/IEC

the quot

ent of the division N/B, where N is the maximum datalink length and B is the implementation-defined number pf octets
contained in a character of the host language. (The term “maximum datalink length” is defined in Subclause 4.8, “Datglinks”.)

9075-2
DATAEHNK PACKED ARRAY[L.LD’JOF CHAR
2The le gth LD of the Pascal character type corresponding with SQL data type DATALINK is the smallest intéger not Jess than

Table 11, |“Data type correspondences for PL/I””, modifies Table 25, *““Data type-€orrespondences fgr PL/1”,

in[1509475-2] .
Table 11 — Data type correspondences forPL/I
SQL DataType PL/I Data Type
All alternatives from |SO/IEC
9075-2
DATALINK CHARACTERVARYING(LD?)
2The le gth LD of the PL/I character type correspondiftg with SQL data type DATALINK is the smallest integer not lgss than

the quot

ent of the division N/B, where N is the maximum datalink length and B is the implementation-defined number pf octets
contained in a character of the host language. (The term “maximum datalink length” is defined in Subclause 4.8, “Datglinks”.)

Conformance Rules

No a@lditional Conforimance Rules.
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15 Additional data manipulation rules

This Clause modifies Clause 15, “Additional data manipulation rules”, in ISO/IEC 9075-2.

15.1 E

This Subg

Functid

Specify th

Syntax

No agiditional Syntax Rules.

Access

No aglditional Access Rules.

Geners

ffect of deleting rows from base tables

lause modifies Qubclause 15.7, ““Effect of deleting rows from base tables™, in ISO/IEC 907

DN
e effect of deleting rows from one or more base tables.
Rules

Rules

| Rules

1) [Inse

t after GR 7)| For each row’R that is marked for deletion from T, for each site DLC whose

consflituent of the value of Rsuch that the declared type of DLC is DATALINK or some distinct ty

sourg
inclu
valug

N

e data type is DATARINK, and such that the data type descriptor of the declared type of O
Hes a datalink ddtastype descriptor with link control option FILE LINK CONTROL, let DL
of DLC.

OTE 45 —=*Constituent” is defined in Subclause 4.9, “Columns, fields, and attributes”.

2) |[Inse

t after GR 7)| If DLCV is not the null value, then let EF be the external file referenced by

Case

5-2.

value is a
pe whose
LCisor

CV be the

DLCV.

a) If 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) |

f EF is linked, then EF is unlinked.

NOTE 46 — The effect of unlinking depends on the unlink control option, RESTORE or DELETE, included in the

column descriptor of C, as specified in Subclause 4.8, “Datalinks”.
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Confor mance Rules

No additional Conformance Rules.
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15.2 Effect of inserting tablesinto base tables

asetables

This Subclause modifies Subclause 15.10, “Effect of inserting tables into base tables™, in ISO/IEC 9075-2.

Functi

Specify t

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules.

General Rules

on

he effect of inserting each of one or more given tables into its associated base table.

1) \ Insert after GR 5)c)| For each row Rinserted into T, for gach/site DLC whose value is a constitL

valu

DATALINK, and such that the data type descriptor ef.thie declared type of DLC is or includes a
ype descriptor with link control options FILE’LINK CONTROL and either INTEGRITY ALL or

data
INT

a)

b)

c)

©ISO/IEC

g of R such that the declared type of DLC is DATALINK or some distinct type whose sourg

BGRITY SELECTIVE, let DLCV be the value of DLC.

NOTE 47 — “constituent” is defined in Subclause 4.9, “Columns, fields, and attributes”.
f DLCV is not the null value, then
Case:

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

iiN) Otherwise; let' EF be the external file referenced by DLCV.

raised: datalink exception — invalid datalink construction.

ent of the
e type is
datalink

Ception —

i If.the Construction Indication of DLCV is not the null value, then an exception condition is

linked.

ilealready

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 WRITE

PERMISSION of DLC.

Case:
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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.

i) If the write permission option included in the descriptor of DLC is either ADMIN REQUIRING
TOKEN FOR UPDATE or ADMIN NOT REQUIRING TOKEN FOR UPDATE, then the

la¥a | MNMaodiatad VALt A Lol o ClmY e WA + 4+ T
G LTIVICTUTALU VVTTIC AULLLOOS TITUTLAUIVIT UT DDLUV 10 oL TU 1T UC.

i Otherwise, the SQL-Mediated Write Access Indication of DLCV is set to False.
e) The Write Token of DLCV is set to the null value.

f)  The Construction Indication of DLCV is set to the null value.

Conformance Rules

No aglditional Conformance Rules.
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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

Specify the effect of replacing some of the rows in one or more base tables.

Syntax

No aglditional Syntax Rules.

Access

No aglditional Access Rules.

Gener g

Rules

Rules

| Rules

1) |Inse

of R
and g
desct
SELF
varia

N

a)

i) If EEL3s linked, EF1 is unlinked.
NOTE 49 — The effect of unlinking depends on the unlink control option, RESTORE or DELETE, included

uch that the data type descriptor of the declared:type of DLC is or includes a datalink data

FCTIVE, let DLCV1 be the value of DLC and'let DLCV2 be the value of the site in the new
ble that corresponds to DLC.

OTE 48 — “constituent” is defined in Subclause 4.9, “Columns, fields, and attributes”.

f DLCV1 is not the null value, then let EF1 be the external file referenced by DLCV1.

Case:

not linked.

in the column descriptor of C, as specified in Subclause 4.8, “Datalinks”.

b)

f'DKYCV2 is not the null value, then

i) Case:

1) If DLCV2does not reference a file, then an exception condition is raised: datalink
— referenced file does not exist.

2) Otherwise, let EF2 be the external file referenced by DLCV2.

i) Case:

t after GR 9)\ For each replaced row R, for each site-DL/C whose value is a constituent of ghe value
such that the declared type of DLC is DATALINK: orsome distinct type source type is DATALINK,

type

iptor with link control options FILE LINK CONTROL and either INTEGRITY ALL or INTEGRITY

transition

If EF1is not linked and the integrity control option included in the descriptor of DL specifies
INTEGRITY ALL, then an exception condition is raised: datalink exception — extgrnal file

exception

1) If EF2is linked, then an exception condition is raised: datalink exception — external file

already linked.
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2) Ifthe Construction Indication of DLCV2 is either NEWCOPY or PREVIOUSCOPY, then:

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 DLCV2 is the null value, then an exception condition is

raised: datalink exception — invalid write token.

i)

A
7

1)) If the Write Token of DLCV2 is not valid according to implementatig
rules, then an exception condition is raised: datalink exception—"inv
token.

B) If the write permission option included in the descriptor of DLC is BLOCHK
an exception condition is raised: datalink exception — invatidwrite permig
update.

C) If the File Reference of DLCV1 and the File Refererieé-of DLCV2 are not i
then an exception condition is raised: datalink exception — referenced file

n-defined
alid write

(ED, then
sion for

fentical,
hot valid.

D) EF2is linked according to the read permissionoption and write permissiof option

included in the descriptor of DLC.

3) IfINTEGRITY ALL is specified, then EE2iglinked according to the <datalink f{le control

option> of READ PERMISSION and WRITE PERMISSION of DLC.

4) IfINTEGRITY SELECTIVE is specified, then EF2 may be linked in an implen
defined manner according to the&datalink file control option> of READ PERM
and WRITE PERMISSION of\DLC.

Case:

1) If the read permission‘eption included in the descriptor of DLC is DB, then the
Mediated Read Access Indication of DLCV2 is set to True.

2) Otherwise, the SQL-Mediated Read Access Indication of DLCV2 is set to Falsg.

Case:

1) If the write permission option included in the descriptor of DLC is either ADM
REQUIRING TOKEN FOR UPDATE or ADMIN NOT REQUIRING TOKEN
UPDATE, then the SQL-Mediated Write Access Indication of DLCV2 is set to |

2) Otherwise, the SQL-Mediated Write Access Indication of DLCV2 is set to Fals

nentation-
ISSION

SQL-

N
FOR
(rue.

D

Tha\Arita Takan af DI C\/2 ic cat tn tha nulll valiia
He-WHHE1HoKe -G HS-Settethe- Rt Yatde-

vi)

The Construction Indication of DLCV2 is set to the null value.

Confor mance Rules

No additional Conformance Rules.
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16.1 <set passthrough statement>

16 Session management

This Clause modifies Clause 19, ““Session management™, in |SO/IEC 9075-2.

16.1 <

Functid

Set the pa

Format

<set pas
SET PA

<passthri

Syntax

| OFF

<val

set passthrough statement>

DN

ss-through flag to True or False for the current SQL-session context,

sthrough statement> ::=
ISSTHROUGH <passthrough specification>

ough specification> ::=
ue specification>

Rules

let FSN
ded in the

pper

1) The qeclared type of the <value specification> shall be a character string type.

Access|Rules
Nong.

Generdl Rules

1) If thdre is aspass-through foreign server name included in the current SQL-session context, ther
be that pass~through foreign server name, let WN be the name of the foreign-data wrapper inclu
foreignserver descriptor of the foreign server identified by FSN, let WR be the foreign-data wra
identified by WN, and let WRLN be the name of the library identified in the foreign-data wrapper descriptor
of WR.

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:

et FSbe

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
exception condition is raised: invalid foreign server specification.

ifi ,
that foreign server. Otherwise, an exception condition is raised: invalid foreign sefver specifi-
cation.

iv)  If the current privileges do not include USAGE privilege on FS then an.exception cpndition

is raised: invalid foreign server specification.

) The pass-through flag of the current SQL-session context is set to True.

i)  The pass-through foreign server name included in the current.SQL-session context i§ set to the

foreign server name of FS

b) Otherwise:

i)

The pass-through flag of the current SQL-sessionfcontext is set to False.

Conformance Rules

The pass-through foreign server name included in the current SQL-session context is deleted.

1) Withput Feature M004, “Foreign data suppert”, conforming SQL language shall not contain a §set
passthrough statement>.
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17.1 Description of SQL descriptor areas
17 Dynamic SQL
This Clause modifies Clause 20, “Dynamic SQL™, in ISO/IEC 9075-2.
17.1 Description of SQL descriptor areas
This Subdlause maodifies Subclause 20.1, “Description of SQL descriptor areas”, in |ISOHEC 9075-2.
Function
Specify the identifiers, data types, and codes used in SQL item descriptor ‘areas.
Syntax|Rules
1) [Inseft before SR 6)r)| TYPE indicates DATALINK.
2) |Inseft before SR 7)y)| TYPE indicates DATALINK and T is specified by DATALINK.
Access|Rules
No aglditional Access Rules.
Generdl Rules
1) |Replace GR 1)|Table 12,%€odes used for SQL data types in Dynamic SQL”, specifies the codes gssociated
with the SQL data types:
Table 12, “Codestused for QL data types in Dynamic SQL™’, modifies Table 28, “Codes used fpr SQL
data typesin Dynamic SQL”, in [1S09075-2].
Table 12 — Codes used for SQL datatypesin Dynamic SQL
Data Type Code
All alternatives from All alternatives from | SO/IEC 9075-2
|SO/IEC 9075-2
DATALINK 70
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Confor mance Rules

No additional Conformance Rules.
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17.2 <prepare statement>

This Subclause modifies Subclause 20.7, “<prepare statement>"", in 1SO/IEC 9075-2.

Function

Prepare a statement for execution.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

No afiditional Syntax Rules.

Access|Rules

No a¢lditional Access Rules.

General Rules

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

a) lLet FSN be the pass-through foreign server name included in the current SQL-session context. Let
be the name of the foreigh-data wrapper included in the foreign server descriptor of thg foreign

erver identified by FSN, ket WR be the foreign-data wrapper identified by WN. Let WRLN be the
ame of the library idéntified in the foreign-data wrapper descriptor of WR.

b) Case:

[ If the-Current SQL-session context includes a {foreign-data wrapper name : Wrappey-
Envkiandle} pair whose foreign-data wrapper name is equivalent to WN, then let WIEH be the
WrapperEnvHandle associated with WN.

i), Otherwise:

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

d)

f)
9)

Conformance Rules

Case:

i) If the current SQL-session context includes a {foreign server name : FSConnection-
pair whose foreign server name is equivalent to FSN, then let FSCH be the FSConnecti
associated with FSN.

i) Otherwise:

Handle}
onHandle

1) Let SH be the ServerHandle allocated for the foreign server identified by FSN. The resource

+tocl £ H

idantificod boas QL1 o vofo vl + 0 1] Py e~ | HIZC TP-C Y
TUCTIUTICU VY S TTo TUITCTITU U do diT AlimruLAatCuU TUT Tryit oo ver UToUT TUUUTTL.

2) Ifthere is a user mapping identified by the current authorization identifier-then
the UserHandle allocated for that user mapping; otherwise, let UH be the UserH
allocated for the user mapping identified by PUBLIC. The resource identified b
referred to as an allocated user mapping description.

3) Let FSCH be the FSConnectionHandle returned by the invocation of ConnectS
in the library identified by WRLN with WEH, SH, and UH as the arguments.

4) The {FSN: FSCH} pair is included in the current SQL=session 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
the ExecutionHandle returned by the invocation of FransmitRequest() in the library idg
(VRLN with FSCH, STV, and STVL as arguments:

f the current SQL-session context includesan {SQL statement name : ExecutionHandle}

associated with <SQL statement name>.

i The FreeExecutionHandie () routine in the library identified by WRLN is invok
OEXH as the argument.

ili) The {SQL statement’name : ExecutionHandle} pair whose SQL statement name is ¢
to <SQL statement name> is removed from the current SQL-session context.

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

INo further General Rules of this Subclause are applied.

et UH be
Handle
vy UH is

erver()

FXH be
ntified by

air whose

$QL statement name is equivalent to <SQL statement name>, then let OEXH be the ExecutjonHandle

bd with

quivalent

No additional Conformance RUlEs.
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deallocate prepared statement>

lause modifies Subclause 20.9, “<deallocate prepared statement>", in |SO/IEC 9075-2.

Function

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

Formal

No addit

Syntax

No afiditional Syntax Rules.

Access

No a¢lditional Access Rules.

Geners

i onal Format itens.

Rules

Rules

| Rules

1) [Inse

t before GR 1)| If the pass-through flag of the current SQL-session context is True, and th

P current

SQL{session context includes an {SQL stateément name : ExecutionHandle} pair whose SQL statement
namg is equivalent to <SQL statement name>, then:
a) lLet FSN be the pass-through foreign server name included in the current SQL-session context. Let
(VN be the name of the foreigh-data wrapper included in the foreign server descriptor of the foreign
gerver identified by FSN. ket WR be the foreign-data wrapper identified by WN. Let WRLN be the
ame of the library identified in the foreign-data wrapper descriptor of WR. Let EXH be the Bxecution-
andle associated with <SQL statement name>.
b) The FreeExecutionHandle() routine in the library identified by WRLN is invoked withl EXH as
e argument.
¢) The {SQLstatement name : ExecutionHandle} pair whose SQL statement name is equivalert to <SQL
gtatement name> is removed from the current SQL-session context.
d) Ne-turther-General-Rides-ofthis-Subelatse-are-apphed-
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

Obtain information about the <select list> columns or <dynamic parameter specification>s contained in a prepared
statementfor about the columns of the result et associated with a cursor.

Format

No addi tf onal Format itens.

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules.

General Rules

1) \Inse t before GR 1)| If the pass-through flag of the current SQL-session context is True, and the current
SQL{session context includes an {SQL statement name : ExecutionHandle} pair whose SQL statement
namgq is equivalent to <SQL statement.name>, then:

a) lLet EXH be the ExecutionHandle associated with <SQL statement name>. Let WPD and WRD be the
vrapper parameter descripter and wrapper row descriptor, respectively, associated with th

(VPDHandle and WRDHandle, respectively, that would be returned by the invocation of GegwPDHan-
dle() and GetWRDHandle () with EXH as the ExecutionHandle parameter.

b) An SQL system descriptor area shall have been allocated and not yet deallocated whose ngme is the
alue of the’<descriptor name>'s <simple value specification> and whose scope is that spegified by
e <scope option>. Otherwise, an exception condition is raised: invalid SQL descriptor ngme.

c) lLetDADe the descriptor area identified by the <descriptor name>. Let N be the <occurrences3 specified
hen’ DA was allocated.

d) DAIis 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 TD s greater than N, then a completion condition is raised: warning — insufficient item

e) |

2) |[Inse

t after GR 7)d)xi)

the m
N

Confor

aximum datalink

mance Rules

OTE 50 — The term *

tleset iptui’ areas:
3) All header fields are set to the values of the header fields of WPD with the-samé

4) If TDis 0 (zero) or TD is greater than N, then no item descriptor areas are set.
the first TD item descriptor areas are set with values from the corresponding ite
descriptor areas and, optionally, subordinate descriptors from WRD.

No further General Rules of this Subclause are applied.

If TYPE indicates DATALINK, then LENGTHand OCTET _LENGTH
ength.

‘maximum datalink length” is defined in Subclause‘4.8, “Datalinks”.

No aglditional Conformance Rules.

name.

Dtherwise,
m

are set to
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17.5 <input using clause>

This Subclause modifies Subclause 20.11, “<input using clause>"", in ISO/IEC 9075-2.

Function

Supply input values for an <SQL dynamic statement>.

Formal

No addit

Syntax|Rules

No afiditional Syntax Rules.

Access|Rules

No a¢lditional Access Rules.

General Rules

i onal Format itens.

1) [Inse

t after GR 1)| If the pass-through flag of.thé current SQL-session context is True, then:

a)

b)

c)

d)
e)

f)

168 Management of External Data (SQL/MED)

lLet HL1 be the host language in whictithe SQL-server is written and let HL2 be the host I3
vhich the foreign-data wrapper is@ritten.

Case:

i If an <input using-clatise> is used in a <dynamic open statement>, then let SN be the <
name> of the associated <dynamic declare cursor>.

ili) Otherwisé, let SN be the <SQL statement name> of the <execute statement>.

ILet EXH bethe ExecutionHandle associated with SN. Let WPD and SPD be the wrapper p
escriptor and server parameter descriptor, respectively, associated with the WPDHandle a
PDHandle, respectively, that would be returned be the invocation of GetWPDHandle() &
PbHand e () with EXH as the ExecutionHandle parameter.

nguage in

statement

hrameter
hd
hd Get-

Let D be the value of COUNT in WPD.

If <using arguments> is specified and the number of <using argument>s is not D, then an exception

condition is raised: dynamic SQL error — using clause does not match dynamic parameter
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.

specifica-
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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.

V) In the first N item descriptor areas in DA:

1) If the number of item descriptor areas in which the value of LEVEL is 0 (zero)|is not D,
then an exception condition is raised: dynamic SQL error — using clauseldoes hot match
dynamic parameter specifications.

2) If the value of INDICATOR is not negative, TYPE does not indicate’ ROW, and the item
descriptor area is not subordinate to an item descriptor area whose INDICATOR value is
negative or whose TYPE field indicates ARRAY, ARRAY LOCATOR, MULTISET, or
MULTISET LOCATOR, and if the value of DATA is not@ Vvalid value of the data type
represented by the item descriptor area, then an exception-condition is raised: dynamic
QL error — using clause does not match dynamicparameter specifications.

g) forl(one)<i<D:

i Let TDT be the effective declared type of the i-thyinput <dynamic parameter specifigation>
defined by the type representation of the corresponding item descriptor area and its sybordinate
descriptor areas in WPD.

()] Case:
1) If <using input descriptor> issspecified, then:
A) Let IDA be the i-th item descriptor area in DA whose LEVEL value is 0 (z¢ro).
B) Let SDT be theeffective declared type represented by IDA.
C) Let SV be(the associated value of IDA, which is defined to be
Case:
1) If the value of INDICATOR is negative, then SV is the null value.
1)) Otherwise,

Case:

1) If TYPE indicates ROW, then SV is a row whose type is SDT and whose
4ﬂeld—v&haeﬁre+heaﬁeemed—v&kaes-eﬁme—m+med+a{elﬁfbeﬁg' i i f inate

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.

If SDT and TDT are predefined data types, then

A) If the <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specificatipn>”, in
[1ISO9075-2], and there is an implementation-defined conversion from typd SDT to
type TDT, then that implementation-defined conversion is effectively perfgrmed,

converting SV to type TDT, and the result is the valueCrV; of the i-th input flynamic

parameter.
B) Otherwise:

1) If the <cast specification>

CAST ( SV AS TDT )

does not conform to the- Syntax Rules of Subclause 6.13, “<cast specifjcation>”,
in [1ISO9075-2], thern‘an exception condition is raised: dynamic SQU error —
restricted data type attribute violation.

1)) If the <cast specification>

CAST (“SV AS TDT )

doés not conform to the General Rules of Subclause 6.13, “<cast specifjication>",
in [1SO9075-2], then an exception condition is raised in accordance|with the
General Rules of Subclause 6.13, “<cast specification>", in [ISO9075-2].

Iy The <cast specification>

CAST ( SV AS TDT )

is effectively performed and the result is the value TV, of the i-th input dynamic
parameter.

iv)  Case:

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.
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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;.

h)  All header fields in SPD, that can be set according to Table 33, “Ability to set foreign-data wrapper
dlescriptor Tields™, are set to the values of the header fields of WPD with equivalent names.

i) INo further General Rules of this Subclause are applied.

Conformance Rules

No a@lditional 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

Supply output variables for an <SQL dynamic statement>.

Formal

No addit

Syntax

i onal Format itens.

Rules

No afiditional Syntax Rules.

Access

Rules

No a¢lditional Access Rules.

t before GR 1)| If the pass-through flag of the current SQL-session context is True, then:

et HL1 be the host language in whiclrthe SQL-server is written and let HL2 be the host 1
vhich the foreign-data wrapper is@ritten.

If an <output using ctause> is used in a <dynamic fetch statement>, then let SN be the <
name> of the associated <dynamic declare cursor>.

i) Otherwisé, let SN be the <SQL statement name> of the <execute statement>.

Generdl Rules
1) [Inse
a) |
b) Case:
i
i
c) |

et EXH be‘the ExecutionHandle associated with SN. Let WRD and SRD be the wrapper r

nguage in

statement

DW

escriptor and server row descriptor, respectively, associated with the WRDHandle and SRDHandle,

espectively, that would be returned by the invocation of GetWRDHandle() and GetSRDH
ith. EXH as the ExecutionHandle parameter.

andle()

d) Let D be the value of COUNT in WRD.

e) If <into arguments> is specified and the number of <into argument>s is not D, then an exception
condition is raised: dynamic SQL error — using clause does not match target specifications.

f)
|

172 Management of External Data (SQL/MED)

f <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
by <descriptor name> was allocated or is less than zero, then an exception condition
dynamic SQL error — invalid descriptor count.

If the first N item descriptor areas in DA are not valid as specified in Subclause 17.1,

identified
is raised:

“Description of SQL descriptor areas”, then an exception condition is raised: dynamic SQL

error — using clause does not match target specifications.

In the first N item descriptor areas in DA, if the number of item descriptor areas in which the

9) |

For 1 (one) <i < D:

value of LEVEL 1s 0 (zero) 1s not D, then an exception condition IS raised: aynamic
— using clause does not match target specifications.

Let SDT be the effective declared type of i-th descriptor area whose LEVEL value i
and its subordinate descriptor areas in WRD.

Case:

1) If HL1 and HL2 are both pointer-supporting languages;ithen let SV be the valug
buffer addressed by the DATA_POINTER field in thecorresponding item descr
of SRD, with data type SDT.

2) Otherwise, let SV be the value of the DATAfigld in the corresponding item desc
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 (z4
B) Let TDT be the declared type represented by IDA.

L error

0 (zero)

of the
iptor area

iptor area

ro).

2) If <into arguments>iis specified, then let TDT be the data type of the i-th <into ajgument>.

If the <output using-clause> is used in a <dynamic fetch statement>, then let CRbe th

p dynamic

cursor identifiedhby the <dynamic fetch statement>, and let LTDT be the most specific type of

the i-th <target'specification> or <into argument> on the most recently executed <d
fetch statement> prior to the current execution, if any, for CR. It is implementation-
whether'ar not an exception condition is raised: dynamic SQL error — restricted daj
attribute violation if any of the following are true:

1> LTDT and TDT both identify a binary large object type and only one of LTDT a
a binary large object locator.

namic
Hefined
[a type

hd TDT is

Z) LTDTand TDT both identify a character large object type and only one of L1D
is a character large object locator.

and TDT

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
locator.

a multiset

5) LTDTand TDT both identify a user-defined type and only one of LTDT and TDT is a user-

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>.

IQ) ﬁfhar\micn, the vvalue T\/i of the i-th (fnrgnf cpar\ifir‘nfinns is the null vaalue

2) If SDT and TDT are predefined data types, then
Case:

A) If the <cast specification>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause\6.13, “<cast specificatipn>", in
[ISO9075-2], and there is an implementation-defined conversion from typq SDT to
type TDT, then that implementation-defined.conversion is effectively perfgrmed,
converting SV to type TDT, and the result isithe value TV; of the i-th <target|specifica-

tion>.
B) Otherwise:

1) If the <cast specification>

CAST ( SV AS TDT )

does not conformrto the Syntax Rules of Subclause 6.13, “<cast specifjcation>”,
in [1SO907552], then an exception condition is raised: dynamic SQU error —
restricted data type attribute violation.

1)) If the,<cast specification>

CAST ( SV AS TDT )

does not conform to the General Rules of Subclause 6.13, “<cast speciflication>",
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

Associate input SQL parameters and output targets with a prepared statement and execute the statement.

Formal

No addit

Syntax|Rules

No afiditional Syntax Rules.

Access|Rules

No a¢lditional Access Rules.

General Rules

i onal Format itens.

1) [Inse

t before GR 1)| If the pass-through flag of the current SQL-session context is True, and th

SOL

a)

b)

c)
d)

e)

lLet FSN be the pass-through foreign server name included in the current SQL-session cont
(VN be the name of the foreigh<data wrapper included in the foreign server descriptor of th
qerver identified by FSN. ket WR be the foreign-data wrapper identified by WN. Let WRLN
mame of the library identified in the foreign-data wrapper descriptor of WR. Let EXH be the E
[Handle associated with <SQL statement name>.

f a <parameterusing clause> is specified, then the General Rules specified in Subclause 17.
ysing clause>"; for a <parameter using clause> in an <execute statement> are applied.

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

f.d.<result using clause> is specified, then the General Rules specified in Subclause 17.6,

P current

session context includes an {SQL statement name : ExecutionHandle} pair whose SQL statement
namg is equivalent to <SQL statement name>, then:

ext. Let

e foreign
be the
xecution-

b, “<input

‘<output

Ty M _far A crnon 1+ [ t tat + a-an

theran ~laricn a poran nlaricons 1n A cnvanidbn otatanaan Ay nlhind
STy CTausSt 7 TUT O STCSUTC USTTTY CTatST= 1T alT SCATTUTC STUtC Tt ar CaP P us

No further General Rules of this Subclause are applied.

Conformance Rules

No additional Conformance Rules.
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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 associated
with a <c{firsor specification>.

Format

No addi tf onal Format itens.

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules.

General Rules

1) \Inse t before GR 1)| If the pass-through flagof the current SQL-session context is True, then:

a) If <cursor sensitivity> is specified,.then an exception condition is raised: pass-through specifidcondition
+ invalid cursor option.

b) If <cursor scrollability> is specified, then an exception condition is raised: pass-through sgecific
¢ondition — invalid cursor option.

c) If <cursor holdability> is specified, then an exception condition is raised: pass-through specific con-
dition — invalid ‘eursor option.

d) If <cursor returnability> is specified, then an exception condition is raised: pass-through specific
¢ondition=- invalid cursor option.

e) INofurther General Rules of this Subclause are applied.

Confor mance 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>.

Formal

No addit

Syntax

No afiditional Syntax Rules.

Access

No a¢lditional Access Rules.

Geners

Rules

Rules

| Rules

1) [Inse

cond

Confor

No aglditional Conformance Rules.

mance Rules

i onal Format itens.

t before GR 1)] If the pass-through flag of thie current SQL-session context is True, then an exception
tion 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.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

No afiditional Syntax Rules.

Access|Rules

No a¢lditional Access Rules.

General Rules

1) [Inseft before GR 1)]If the pass-through flag ofithe current SQL-session context is True, then an xception
condftion is raised: pass-through specific condition — invalid cursor allocation.

Conformance Rules

No aglditional Conformance Rules.
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17.11 <dynamic open statement>

This Subclause modifies Subclause 20.19, ““<dynamic open statement>", in 1SO/IEC 9075-2.

Function

Associate input dynamic parameters with a <cursor specification> and open the dynamic cursor.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

No afiditional Syntax Rules.

Access|Rules

No a¢lditional Access Rules.

General Rules

1) [Inseft before GR 1)a)] If the pass-through flag:of the current SQL-session context is True, and the current
SQL{session context includes an {SQL stateément name : ExecutionHandle} pair whose SQL statement
namg is equivalent to <SQL statement name>, then:

a) lLet FSN be the name of the pass-through foreign server included in the current SQL-session context.
LLet WN be the name of the fareign-data wrapper included in the foreign server descriptor of the foreign
gerver identified by FSN. ket WR be the foreign-data wrapper identified by WN. Let WRLN be the

mame of the library identified in the foreign-data wrapper descriptor of WR. Let EXH be the Hxecution-
[Handle associated with <SQL statement name>.

b) If an <input using Clause> is specified, then the General Rules specified in Subclause 17.5,|“<input
sing clause>™, for <dynamic open statement> are applied.

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

d) INo‘further General Rules of this Subclause are applied.

Confor mance Rules

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.

Formal

No addi t]i onal Formmt itens.

Syntax|Rules

No afiditional Syntax Rules.

Access|Rules

No a¢lditional Access Rules.

General Rules

1) [Inseft before GR 1)]If the pass-through flag of the current SQL-session context is True, and th
SQL{session context includes a {SQL statement name : ExecutionHandle} pair whose SQL sta
namg is equivalent to <SQL statement name>, then:

a) let FSN be the pass-through foreign server name included in the current SQL-session cont
(VN be the name of the foreigh<data wrapper included in the foreign server descriptor of th
qerver identified by FSN. ket WR be the foreign-data wrapper identified by WN. Let WRLN
mame of the library identified in the foreign-data wrapper descriptor of WR. Let EXH be the E
[Handle associated with <SQL statement name>.

b) The Iterate routine in the library identified by WRLN is invoked with EXH as argume

c) The GenerakRules of Subclause 17.6, “<output using clause>", are applied to the <dynam
gtatement>"and the current row of CR as the retrieved row.

d) INo‘further General Rules of this Subclause are applied.

P current
fement

ext. Let

e foreign
be the
xecution-

nt.

¢ fetch

Confor mance Rules

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

Close a dynamic cursor.

Formal

No addit

Syntax

i onal Format itens.

Rules

No afiditional Syntax Rules.

Access

Rules

No a¢lditional Access Rules.

Geners

| Rules

1) [Inse

SQL
nameg

a) |

is equivalent to <SQL statement name>, then:

q

b)
c)

Confor

t before GR 3)| If the pass-through flag of the current SQL-session context is True, and the current
session context includes an {SQL statement name : ExecutionHandle} pair whose SQL statement

et FSN be the pass-through foreign server name included in the current SQL-session confext. Let
(VN be the name of the foreigh-data wrapper included in the foreign server descriptor of the foreign
gerver identified by FSN. ket WR be the foreign-data wrapper identified by WN. Let WRLN be the

ame of the library identified in the foreign-data wrapper descriptor of WR. Let EXH be the Bxecution-

andle associated with <SQL statement name>.

he Close() routine in the library identified by WRLN is invoked with EXH as argument.

o further-General Rules of this Subclause are applied.

ance Rules

No additional Conformance Rules.
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18 Embedded SQL

This Clause modifies Clause 21, “Embedded SQL™, in ISO/IEC 9075-2.

18.1 <dembedded SQL Ada program>

This Subdause modifies Subclause 21.3, “<embedded SQL Ada program>"’, in | SO/HEC9075-2.

Function

Specify ah <embedded SQL Ada program>.

Format

<Ada derjived type specification> >:=
I Al alternatives froml|SQO | EC 9075-2
| <Adg DATALINK variable>

<Ada DATALINK variable> ::=
SQL TYPE IS <datalink type>

Syntax|Rules

1) [Inseft after SR 5)n)| The syntax

SQL TYPE IS
<datplink type>

shall be replaced by

InteffacesS: SQL.CHAR(1..MDL)

wherp*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 contain an

<Ad: D/\Tl\l INUC variahin

T XTI XTI variaoTrc=>

2) Withput Feature M011, “Datalinks via Ada”, conforming SQL language shall not contain-an\<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

Specify an <embedded SQL C program>.

Formal

<C derived variable> ::=
'l Al alternatives from|SQO|EC 9075-2
| <C DATALINK variable>

<C DATAYINK variable> ::=
SQL TYPE IS <datalink type> <C host identifier> [ <C initiak\walue> ]
[ K <comma> <C host identifier> [ <C initial value> ] }.). ]

Syntax|Rules

1) |Inseft after SR 5)p)| The syntax

SQL [YPE 1S <datalink type>

shall|be replaced by

char[MDL]

wherg MDL is the maximum datalink<length, in any <C DATALINK variable>.
NOTE 52 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.

Access|Rules

No aglditional Access'Rules.

General Rules

No aflditional General Rules.

Conformance Rules

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

Specify an <embedded SQL COBOL program>.

Formal

<COBOL derived type specification> ::=
I Al alternatives from|SQ |EC 9075-2
| <COBOL DATALINK variable>

<COBOL DATALINK variable> ::=
[ USAGE [ IS ] ] SQL TYPE IS <datalink type>

Syntax|Rules

1) |Inseft after SR 5)m)| The syntax

SQL [YPE 1S <datalink type>

shall|be replaced by
PIC K(MDL).

wherp MDL is the maximum datalink length, in any <COBOL DATALINK variable>.
NOTE 53 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.

Access|Rules

No a¢lditional Access Rules.

General Rules

No a@lditional 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

Specify an <embedded SQL Fortran program>.

Formal

<Fortran derived type specification> ::=
I Al alternatives from|SQ |EC 9075-2
| <Forftran DATALINK variable>

<Fortran DATALINK variable> ::=
SQL TYPE IS <datalink type>

Syntax|Rules

1) |Inseft after SR 6)n)| The syntax

SQL [YPE 1S <datalink type>

for ajgiven <Fortran host identifier> fhi shall be replaced by

CHARACTER f hi * MDL

wherp MDL is the maximum datalink length, in any <Fortran DATALINK variable>.
NOTE 54 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.

Access|Rules

No a¢lditional Access Rules.

General Rules

No a@lditional 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>.
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18.5 <embedded SQL M UM PS program>

This Subclause maodifies Subclause 21.7, “<embedded SQL MUMPS program>", in ISO/IEC 9075-

Function

Specify an <embedded SQL MUMPS program>.

2.

Forma

<MUMPS rived type specification> ::=
I | alternatives from|SQO |EC 9075-2
| <MUMPS DATALINK variable>

<MUMPS DATALINK variable> ::=
SQL TYPE IS <datalink type>

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules.

General Rules

No a@lditional General Rules.

Conformance Rules

1) Withput Feature MQ03/*“Datalinks via Embedded SQL”, conforming SQL language shall not ¢
<MUMPS DATALEINK variable>.

2) Withput Feature’ M015, “Datalinks via M ”, conforming SQL language shall not contain a <MU
DATALINK wariable>.

pntain a

MPS
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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

Specify an <embedded SQL Pascal program>.

Formal

<Pascal [derived type specification> ::=
I Al alternatives from|SQ |EC 9075-2
| <Pagcal DATALINK variable>

<Pascal PATALINK variable> ::=
SQL TYPE IS <datalink type>

Syntax|Rules

1) |Inseft after SR 5)n)| The syntax

SQL [YPE 1S <datalink type>

shall|be replaced by

PACKED ARRAY [1..MDL] OF CHAR

wherp MDL is the maximum datalink length, in any <Pascal DATALINK variable>.
NOTE 55 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.

Access|Rules

No a¢lditional Access Rules.

General Rules

No a@lditional 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>.

©ISO/IEC 2016 — All rights reserved Embedded SQL 189


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

| SO/IEC 9075-9:2016(E)
18.7 <embedded SQL PL/I program>

18.7 <embedded SQL PL/I program>

This Subclause modifies Subclause 21.9, “<embedded SQL PL/I program>"’, in ISO/IEC 9075-2.

Function

Specify an <embedded SQL PL/I program>.

Formal

<PL/1 dgrived type specification> ::=
I Al alternatives froml|SQO | EC 9075-2
| <PL/|l DATALINK variable>

<PL/1 DATALINK variable> ::=
SQL TYPE IS <datalink type>

Syntax|Rules

1) |Inseft after SR 5)n)| The syntax

SQL [YPE 1S <datalink type>

shall|be replaced by

CHARACTER(MDL)

wherp MDL is the maximum datalink length, in any <PL/I DATALINK variable>.
NOTE 56 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.

Access|Rules

No a¢lditional Access Rules.

General Rules

No a@lditional 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 Clause modifies Clause 5, ““Call-Level Interface specifications”, in ISO/IEC 9075-3.

19.1 <qCLI routine>
This Subdlause modifies Subclause 5.1, “<CLI routine>"", in ISO/IEC 9075-3.

Function

Describe p generic SQL/CLI routine.
Format

<CLI routine> =
I i{l alternatives from|SQO | EC 9075-3
| BuilldDatalLink
| GetDatalLinkAttr

Syntax|Rules

1) Tablg 13, “Abbreviated SQL/CLI generic names”, modifies Table 4, *““Abbreviated SQL/CLI generic
namgs”, in ISO/IEC 9075-3.

Table 13— Abbreviated SQL/CLI generic names

Gengric Name Abbreviation

All alternatives from |1SO/IEC 9075-3

BuilgDatalink BDL
GetatalLinkAttr GDI
Access Rules

No additional Access Rules.
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9075-9: 2016(E)

19.1 <CLI routine>

General Rules

No additional General Rules.

19.2 |

mplicit DESCRIBE USING clause

This Subdause maodifies Subclause 5.9, “Implicit DESCRIBE USING clause”, in 1SO/IEC 9075-3.

Function

Specify the rules for an implicit DESCRIBE USING clause.

Generadl Rules

1) |Inse

t after GR 5)c)iv)10)| If TYPE indicates DATALINK, then LENGTH and OCTET_LENG

set td the maximum possible length in octets of the datalink.

2) [Inse

t after GR 8)d)vi)10)| If TYPE indicates DATALINK,.then LENGTH and OCTET_LENG

set td the maximum possible length in octets of the datalink.

19.3 Description of CLI item descriptor areas

This Subdlause maodifies Subclause 5.18, “Description of CLI item descriptor areas”, in 1SO/IEC 9(

Function

Specify the identifiers, data types and codes for fields used in CLI item descriptor areas.

Syntax|Rules

1) [Inse

t after SR'5)c)xiv)| TYPE indicates DATALINK.

2) [Rep

lace SR 7)c)iv)| TYPE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJi

CHARACTER LARGE OBJECT LOCATOR BINARY, BINARY VARYING BINARY LAR

OBIJEC

PRE

TH are

TH are

75-3.

CISION USER- DEFINED TYPE LOCATOR REF, or DATALINK

3) [Inse

rt after SR 12)c)ix) I TYPE indicates DATALINK and one of the following is true:

a)
b)

NULL is true.
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
implementation data typesin 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) Tablg 15, “Codes used for application data typesin SQL/CLI”’, modifies Table 8, ““Codes used

cation data typesin SQL/CLI™, in ISO/IEC 9075-3.

Table 15 — Codes used for application data typesin SQL/CLI

for appli-

Data Type Code
All alternatives from |ISOAEC 9075-3
DATALINK 70

19.4 Other tables associated with CLI

This Subdause modifies SuliClause 5.19, “Other tables associated with CLI"?, in ISO/IEC 9075-3.
Table 16, |“Codes used te identify SQL/CLI routines™, modifies Table 28, “Codes used to identify

routines”| in |SO/IE©.9075-3.

Table 16 — Codes used to identify SQL/CLI routines

L/CLI

Generle-Name

Coda
—o6e

All alternatives from |SO/IEC 9075-3

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

3

All alternatives from | SO/IEC 9075-

1 a2000-4

MAXIMOVMBATAEHNKEENG

L
1 £UUUS

Table 18 — Codes used for datalink attributes

defined datalink
attribute

Attribpte Code
URL QOMPLETE 3
URL PATH 4
URL PATH ONLY 5
URL SCHEME 6
URL SERVER 7
Implementation- <0

Table 19, |“Data types of attributes’”, modifies Table 20, “Data types of attributes”, in | SO/IEC 907

Table 19 — Data types of attributes

b-3.

Attribute Data type Values

All alternatives from ISO/IEC

9075-3
URL QOMPLETE CHARACTERVARYING(L)l Datalink complete URL
URL PAFH Patatink-UREpath

CHARACTER VAHYIN(:,-(L)l

URL PATH ONLY

CHARACTER VARYING(L)!

Datalink URL path only

URL SCHEME

CHARACTER VARYING(L)*

Datalink URL scheme

URL SERVER

CHARACTER VARYING(L)*

Datalink URL server
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Attribute Datatype Values

Implementation- Implementation-defined data | Implementation-defined value
defined datalink type

attribute

LWhere L isan implementation-defined integer not less than the maximum datalink length. (The term “maximum datalink length”
is defined in Subclause 4.8, “Datalinks”.)

Conformance Rules

No aglditional 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.

Functio

n

[Replace first paragraph| Specify the SQL/CLI data type correspondences for SQL data types and host language

types assdciated with the required parameter mechanisms, as shown in Table 3, supported calling.cgnventions
of SQL/CLLI routines by language”, in [ISO9075-3].

Tables

Table 20, |“SQL/CLI data type correspondences for Ada”, modifies Table 40, ““SQI/CLI data type cprrespon-

dencesfo

Ada”, in ISO/IEC 9075-3.

Table 20 — SQL/CL1 data type correspondences for Ada

SQL O

ataType

AdaDataType

All altgrnatives from | SO/IEC 9075-3

All alternatives from }SO/IEC 9075-3

DATALINK

SQL_STANDARD.CHAR, with P'Length of LD*

Y Thele

gth LD of the Ada character type corresponding with'SQL data type DATALINK is implementation-defined.

Table 21,
for C”,in

‘SQL/CLI data type correspondencesfor C”, modifies Table 41, “SQL/CLI data type correspondences

ISO/IEC 9075-3.

Table 21(—SQL/CL | data type correspondencesfor C

SQL O

ataType

C DataType

All altgrnatives fromd SO/IEC 9075-3

All alternatives from | SO/IEC 9075-3

DATALINK

char, with length LD3

3Thele

gth LD’of the C character type corresponding with SQL data type DATALINK is implementation-defined.

Table 22, “SQL/CLI data type correspondences for COBOL”, modifies Table 42, ““SQL/CLI data type corre-
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 I1SO/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.

Table 23, “SQL/CLI data type correspondences for Fortran™, modifies Table 43, *“SQL/CLI data type corre-

spondenc

s for Fortran™, 1n [SO/TEC 9075-3.

Table 23 — SQL/CL1 datatype correspondences for Fortran

SQL Data Type

Fortran Data Type

All altgrnatives from | SO/IEC 9075-3

All alternatives from | SO/IEC 9075-3

DATA

LINK

CHARACTER with length LD?

2The le

gth LD of the Fortran character type corresponding with SQL data type DATALINK is implementation-define

o

Table 24, 1*SQL/CLI data type correspondencesfor M, modifiesTable 44, “SQL/CLI data type correspondences
for M”, in |SO/IEC 9075-3.
Table24 — SQL/CLI data.type correspondences for M

SQL Data Type M UM®PS Data Type

All alternatives from |SO/IEC 9075-3 | All alternatives from | SO/IEC 9075-3

DATALINK character
Table 25, [*SQL/CLI data type<carrespondencesfor Pascal””, modifies Table 45, ““SQL/CLI data type gorrespon-
dences fof Pascal”, in ISO/IEC 9075-3.

Table 25 — SQL/CL I datatype correspondences for Pascal
SQL Data Type Pascal Data Type
All altgrnatives from ISO/IEC 9075-3 [ All alternatives from | SO/IEC 9075-3

DATALINK

PACKED ARRAY[l..LDZ] OF CHAR

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 implementation-

(P !
UcCTITITU
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20 SQL/CLI routines

This Clause modifies Clause 6, “SQL/CLI routines”, in ISO/IEC 9075-3.

20.1 E

Functid

Build a dg

Definit

Bui ldDat]
Stat
Data
Data
Data
Bufi
Stri

RETURNS

where L1
character

Generg
1) Let9
N

2) LetO
N

uildDataL ink

DN

italink value.

on

aLink (

ementHandle IN INTEGER,

Location IN CHARACTER(L1),

LocationLength IN INTEGER,

Link OUT CHARACTER(L2),

erLength IN INTEGER,

ngLength OUT INTEGER )

ISMALLINT

has a maximum value equal to the implementation-defined maximum length of a variable
btring and L2 has a maximum value equal to the implementation-defined maximum length of
| Rules

H be the value of StatementHandle.

OTE 57 — SHdis\Used only if BuildDataLink issues a completion or exception condition.

L be the/datalink value whose File Reference is Datalocation.
OTE/58— File Reference is defined in Subclause 4.8, “Datalinks”.

3) LetQ

L be the length in octets of DL.

length
h datalink.

4) If DLL is greater than the maximum datalink length, then an exception condition is raised: CLI-specific
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

StatiementHandle IN INTEGER,
Attrjibute IN SMALLINT,
DatalLink IN CHARACTER(L),
Datdl inkLength IN INTEGER,
Value OUT ANY,
BuffierLength IN INTEGER,
StrijngLength OUT INTEGER )
RETURNS [SMALLINT

where L Has a maximum value equal to the implementation-defined piaximum length of a datalink.

General Rules

1)

2)
3)

4)
5)

6)
7)

8)
9)

©ISO/IEC 2016 — All rights reserved

Let §H be the value of StatementHandle.

NOTE 60 — SH is used only if GetDataLinkAttr issties a completion or exception condition.

Let A be the value of Attribute.

If A i not one of the code values in Table 18, “Codes used for datalink attributes”, then an excs
condftion is raised: CLI-specific condition — invalid attribute identifier.

Let DLL be the value of DatalLinkLength.

Case

a)
b)

Let NIL be the implementation-defined maximum length in characters of a datalink value.

|f DLL 1icvnat avalid datalinke valiia than an aveantinn canditian ic raicad: Cl |.anecific-condition
I-HEtaYaHo-GataHhcarte e Hah-exce pHoR-CoRtiHo RIS HaiSet—or=r-SpPecHc-cona6h

inkAttr (

f DLL is not negative, then let DL be the first DLL octets of Datalink.

Dtherwise, an-exception condition is raised: CLI-specific condition — invalid string length
llength.

ption

or buffer

invalid

7 ¢

datalink value.

Let BL be the value of BufferLength.

If A specifies an implementation-defined datalink attribute, then

Case:

a)

If the 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:
a) If Aindicates URL COMPLETE, then AV is set to the value of the File Reference of DL¢

b) If Aindicates 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,
d) If Aindicates URL SCHEME, then AV is set to the value of the scheme-of DL.
e) If Aindicates URL SERVER, then AV is set to the value of the host.efDL.

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*nin [ISO9075-3] are applied with Value,
AV, BL, and StringLength as TARGET, VALUE, OCTET LENGTH, and RETURNED OCTET LENGTH,
respectively.

Conformance Rules

1) Withput Feature M002, “Datalinks via SQL/CLI”, conforming SQL language shall not contain [Get-
DatdLinkAttr().
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20.3 Getlnfo

This Subclause modifies Subclause 6.38, “GetInfo”, in ISO/IEC 9075-3.

Function

Get information about the implementation.

Definition

No addi t]ional Definition.

General Rules

1) [Inseft into the dashed list in GR 10)]
— MAXIMUM DATALINK LENGTH

Conformance Rules

1) Withput Feature M002, “Datalinks via SQL/CLI”, in conforming SQL language, the value of InfoType
shall [not indicate MAXIMUM DATALINKLENGTH.
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21 SQL/MED common specifications

21.1 Description of foreign-datawrapper item descriptor areas

Function

Specify the identifiers, data types and codes for fields used in foreign-data wrapper itemydescriptor areas.

Syntax|Rules

1) A foreign-data wrapper item descriptor area consists of the fields spe€ified in Table 4, “Fields ip foreign-
data yrapper descriptor areas”.

2) LetHL1be the host language in which the SQL-server is written‘and let HL2 be the host languagg in which
the foreign-data wrapper is written.

3) Given a foreign-data wrapper item descriptor area |DA‘in which the value of LEVEL is some vdlue N, the
immediately subordinate descriptor areas of IDA aréthose foreign-data wrapper item descriptof areas in
which the value of LEVEL is N+1 and whose position in the foreign-data wrapper descriptor arg¢a follows
that df IDA and precedes that of any foreign-datawrapper item descriptor area in which the value ¢f LEVEL
is lesp than N+1. The subordinate descriptor:areas of IDA are those foreign-data wrapper item descriptor
areas|that are immediately subordinate descriptor areas of DA or that are subordinate descriptgr areas of
a forgign-data wrapper item descriptorc@rea that is immediately subordinate to IDA.

4) Given a data type DT and its deseriptor DE, the immediately subordinate descriptors of DE are flefined to

a) If DT is ROW, thienthe field descriptors of the fields of DT. The i-th immediately subordingte
dlescriptor is the.descriptor of the i-th field of DT.

b) If DTis ARRAY or MULTISET, then the descriptor of the associated element type of DT. The subor-
dinate.descriptors of DE are those descriptors that are immediately subordinate descriptorg of DE or

5) isan implied

j c
ordering 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.

6) 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)

b)

8) Letl

9) Ifth

code

10) IDA

a)

b)

c)

206 Management of External Data (SQL/MED)

TYPE indicates ROW or is one of the code values in Table 15, “Codes used for application data types
in SQL/CLI”.

i)

i)

iD)

[N £ilo £o11
I._I\abLly UI 1IC°UT 1T IUIIUVVIIIH IO LI UC

DA be a foreign-data wrapper-item descriptor area in a server parameter descriptor.

g value of INDICATORis the appropriate 'Code’ for SQL NULL DATA in Table 27, “Misg
used in CLI”, in [IS©9075-3], then NULL is true for IDA. Otherwise, NULL is false for

s valid if and enly if:

TYPE is pne of the code values in Table 15, “Codes used for application data types in SQL
TYPE indicates ROW.

f LEVEL is0 (zero) for IDA, then Iet TLC be the value of TOP_LEVEL _ COUNT in the S

TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and-sc
for the NUMERIC data type.

TYPE indicates DECIMAL, and PRECISION and SCALE are valid prec¢ision and sc
for the DECIMAL data type.

TYPE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJECT, CHA
LARGE OBJECT LOCATOR, BINARY, BINARY VARYING,BINARY LARGE
BINARY LARGE OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT, REAL,
PRECISION, BOOLEAN, USER-DEFINED TYPE LOCATOR, REF, or DATALIN

TYPE indicates FLOAT, and PRECISION is a valid(precision value for the FLOAT

TYPE indicates DECFLOAT, and PRECISIONhis a valid precision value for the DE
data type.

TYPE indicates ROW and, where N is the-value of the DEGREE field, there are exa
immediately subordinate descriptor.areas of IDA, and those item descriptor areas ar

TYPE indicates ARRAY LOCATOR or MULTISET LOCATOR, there is exactly 1
immediately subordinate descriptor area of IDA, and that item descriptor area is val

TYPE indicates an implementation-defined data type.

ale values

ale values

RACTER
DBJECT,
DOUBLE
K.

data type.
CFLOAT
ctly N
P valid.

one)
d.

ellaneous
DA.

/CLI”, or

erver

the server parameter descrlptor

One of the following is true:

Case:

i)

areas in

TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY
VARYING, or BINARY LARGE OBJECT, and the value V of OCTET_LENGTH is greater

than zero, and

Case:
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1) If HL1 and HL2 are both pointer-supporting languages, then the number of characters
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 is a
valid length value for a CHARACTER, CHARACTER LARGE OBJECT, BINARY,
BINARY VARYING, or BINARY LARGE OBJECT data type, as indicated by TYPE.

i TYPE indicates CHARACTER LARGE OBJECT LOCATOR, BINARY CLARGE QBJECT
LOCATOR, or USER-DEFINED TYPE LOCATOR.

i)  TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision'and sgale values
for the NUMERIC data type.

iv)  TYPE indicates DECIMAL, and PRECISION and SCALE are valid.precision and sdale values
for the DECIMAL data type.

) TYPE indicates SMALLINT, INTEGER, BIGINT, REAL, orDOUBLE PRECISIQN.
i)  TYPE indicates FLOAT, and PRECISION is a valid precision value for the FLOAT [data type.

i)  TYPE indicates DECFLOAT, and PRECISION is,a valid precision value for the DHCFLOAT
data type.

iii) TYPE indicates REF.
iX)  TYPE indicates DATALINK.

) TYPE indicates ROW and, where N'is the value of the DEGREE field, there are exactly N
immediately subordinate foreignsdata wrapper descriptor areas of IDA, and those fofeign-data
wrapper item descriptor areas.are valid.

i)  TYPE indicates ARRAY, LOCATOR or MULTISET LOCATOR, there is exactly 1 (one)
immediately subordinate descriptor area of IDA, and that subordinate descriptor aregq is valid.

i)  TYPE indicates an implementation-defined data type.
d) Case:

i If HL1 andHL2 are both pointer-supporting languages, then one of the following is|true:
1) ~BATA_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.

i) Otherwise, DATA is a valid value of the data type indicated by TYPE.

11) A foreign-data wrapper item descriptor area IDA in a server row descriptor is valid if and only if:

a) TYPE is one of the code values in Table 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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¢) One of the following is true:

Case:

TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and scale values

for the NUMERIC data type.

TYPE indicates DECIMAL, and PRECISION and SCALE are valid precision and scale values

for the DECIMAL data type.

Geners

Nong.

Confor

None.

i)

TYPE indicates FLOAT, and PRECISION is a valid precision value for the FLOAT,

TYPE indicates DECFLOAT, and PRECISION is a valid precision value forthe DE
data type.

TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, CHARACTER
OBJECT LOCATOR, BINARY, BINARY VARYING, BINARY LARGE OBJECT,
LARGE OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT, REAL, DOUBL
SION, BOOLEAN, USER-DEFINED TYPE LOCATOR, REF, or DATALINK.

TYPE indicates ROW and, where N is the value of the DEGREE field, there are exa
immediately subordinate descriptor areas of IDA, and.those subordinate descriptor g
valid.

TYPE indicates ARRAY LOCATOR or MULTISET LOCATOR, there is exactly 1
immediately subordinate descriptor area of ADA, and that subordinate descriptor are

iii) TYPE indicates an implementation-defined data type.

| Rules

mance Rules

data type.
CFLOAT

L ARGE
BINARY
E PRECI-

ctly N
reas are

one)
B is valid.
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21.2 Implicit foreign-data wrapper cur sor

Function

Declare and open a foreign-data wrapper cursor.

General Rules

1) Let AE be an ALLOCATED FDW-EXECUTION specified in an application of this Subclause:
2) Let §She the SQL-statement that is effectively associated with AE.
3) If thgre is no cursor effectively associated with AE, then:
a) A cursor declaration descriptor CDD is created, as follows:

i The kind of cursor is a foreign-data wrapper cursor.
ili) The provenance of the cursor is the SQL-session identifier of AE.
i)  The name of the cursor is implementation-dependent.
iv)  The cursor's origin is SS
) The cursor's declared properties are:

1) The cursor's declared scrollabilityis 'NO SCROLL".

2) The cursor's declared sensitivity is '"ASENSITIVE'.

3) The cursor's declared holdability is 'WITHOUT HOLD'.

4) The cursor's declared.returnability is ' WITHOUT RETURN'.
b) A cursor instance descriptoryCID is created, as follows:
i The cursor deglaration descriptor is CDD.
ili) The SQL-Session identifier is the SQL-session identifier of AE.
i)  Thecursor's state is closed.
4) Curspr ClD.is effectively opened in the following steps:

a) A.copy CSof SSis effectively created in which:

i) Each <dynamic parameter specification> is replaced by the value of the corresponding dynamic
parameter.

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.
d) A result set descriptor for RSD is effectively created as follows:

i) The <cursor specification> is CS

ili) The sequence of rows is T.
i)  The position is before the first row of T.
iv)  The operational properties are the same as the declared properties in CID

e) Cursor CN is effectively placed in the open state with RSD as its result set-descriptor.

Conformance Rules

Nong.
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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
request.

General Rules

1) Let §and DESC be a SOURCE and a DESCRIPTOR specified in the rules of this Subclause.

2)
3)

4)

©ISO/IEC 2016 — All rights reserved

Let HL be the programming language of the invoking SQL-server.

The Value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODEnDESC are respectively a
chardcter string representation of the foreign server request and a numeric code that identifies tie foreign
server request, and are set to the value of the 'ldentifier' and 'Code' colunins; respectively, of thg row in
Tablg 36, “SQL-statement codes”, that identifies in the 'SQL-statement column the foreign server request.
A descriptor for the <dynamic parameter specification>s for the foreign server request is stored in DESC
as follows:

a) lLet D be the number of <dynamic parameter specification>s in S Let NS, 1 (one) <i < D,[be the
mumber of subordinate descriptors of the descripter.for the i-th input dynamic parameter.

b) TOP_LEVEL COUNT issetto D. If D is 0 (zero), then let TD be 0 (zero); otherwise, let TD be D +
E2, (NS). COUNT is set to TD.

NOTE 62 — The KEY_TYPE field is nat.felevant in this case.

c) If TD is zero, then no item descrigter areas are set. Otherwise, the first TD item descriptor preas are
get so that the i-th item descriptar area contains a descriptor of the j-th <dynamic parameter|specifica-
tion> such that:

i The descriptor for the first such <dynamic parameter specification> is assigned to the first
descriptor area:

ili) The deseriptor for the j+1-th <dynamic parameter specification> is assigned to the itNS+1-th
item¢descriptor area.

iii) _<Fheimplicitly ordered subordinate descriptors for the j-th <dynamic parameter specification>,
if any, are assigned to contiguous item descriptor areas starting at the i+1-th item descriptor
area.

d) The descriptor of a <dynamic parameter specification> consists of values for LEVEL, TYPE, NUL-

LABLE, NAME, UNNAMED, PARAMETER_MODE, PARAMETER_ORDINAL_POSITION,
PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, PARAMETER_SPE-
CIFIC_NAME, and other fields depending on the value of TYPE as described below. Those fields
and fields that are not applicable for a particular value of TYPE are set to implementation-dependent
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.

iv) KEY_MEMBER is set to 0 (zero).

1)

2)

3)

4)

5)

6)

7)

8)

i) Case:

) UNNAMED is set 1o 1 (one) and NAME 1s set 1o an implementation-dependent valge.

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 i9set to the maximum
possible length in octets of the character string; CHARACTERS(SET CATALJG,
CHARACTER_SET_SCHEMA, and CHARACTER_SET INAME are set to the £character
set name> of the character string's character set; COLLATION_CATALOG, CQLLA-
TION_SCHEMA, and COLLATION_NAME are set to.thé <collation name> of the char-
acter string's collation.

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.

If TYPE indicates an <exact numeric type>, then PRECISION and SCALE are|set to the
precision and scale of the exact numerig:

If TYPE indicates an <approximaténumeric type>, then PRECISION is set to thq precision
of the approximate numeric.

If TYPE indicates a <datetime type>, then LENGTH is set to the length in posit

specific datetime data type and PRECISION is set to the <time precision> or <timestamp
precision> if either is applicable.

If TYPE indicates INTERVAL, then LENGTH is set to the length in positions gf the
intervaltype, 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 <interval
leading field precision>, and PRECISION is set to the <interval fractional secopds preci-
sion>, if applicable.

If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the Igngth in

USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to
the <user-defined type name> of the <reference type>, and SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME are set to the qualified name of the 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 to the

ey

BA-SALHAM-HAA— hblalanath o £ il Aotolial
TTTIOAATITIUTTI lJUODIlJIC 1C1 IULII I ULLTLO UT 1T Udtariin.

Conformance Rules

Nong.
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Function

Populate a specified descriptor area with information about the values returned by an execution of a foreign
server request.

General Rules

1) Let9
2) LetH
3) The

server request, and are set to the value of the 'ldentifier' and 'Code' colunins; respectively, of the

Tabldg
4) Areq

storefl in DESC as follows:

a) Case:

and DESC be a SOURCE and a DESCRIPTOR specified in the rules of this Subclause.

L be the programming language of the invoking SQL-server.

alue of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODEn*BESC are respectively a
chargcter string representation of the foreign server request and a numeric ¢ode that identifies the foreign

36, “SQL-statement codes”, that identifies in the 'SQL-statement “column the foreign servg

row in
r request.

resentation of the column descriptors of the <select list> calumns for the foreign server rdquest is

If there is a select source associated with DESC, then:

1) Let TBL be the table defined by.Sand let D be the degree of TBL. Let NS, 1 (ofe) <i <
D, be the number of subordinate*descriptors of the descriptor for the i-th colump of T.

2) TOP_LEVEL_COUNT issset to D. If D is 0 (zero), then let TD be 0 (zero); othgrwise, let

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 setto [L (one).

B) Ifseme subset of S is the preferred key of TBL, then KEY_TYPE is set td
C):\Otherwise, KEY_TYPE is set to 0 (zero).
i) Otherwise:
1) Let D be 0 (zero). Let TD be 0 (zero).

2y KEY_TYPEiSSerto 0 (zero).

b) If TD is zero, then no item descriptor areas are set. Otherwise, the first TD item descriptor areas are
set so that the i-th item descriptor area contains a descriptor of the j-th column such that:

i) The descriptor for the first such column is assigned to the first descriptor area.

214 Management of External Data (SQL/MED)

i) The descriptor for the j+1-th column is assigned to the i+NS+1-th item descriptor area.

ii)  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 0 (zero).

M TYPE is set to a code as shown in Table 7, "Codes used for implementation data tyges in
SQL/CLI”, in [1SO9075-3], indicating the data type of the column or subordinate dé¢scriptor.

i) 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); other-
wise NULLABLE is set to 0 (zero).

B) If the column name is implementation-dependent;then NAME is set to the inplemen-
tation-dependent name of the column and UNNAMED is set to 1 (one); otherwise,
NAME is set to the <derived column> namefor the column and UNNAMED is set
to 0 (zero).

C) Case:

)] If a <select list> column«Cis a member of a primary or preferred key of TBL,
then KEY_MEMBER is,set to 1 (one).

I1)  Otherwise, KEY_MEMBER is set to 0 (zero).
2) Otherwise:
A) NULLABLE is;setto 1 (one).
B) Case:
)i If the item descriptor area describes a field of a row, then
Case:

1) If the name of the field is implementation-dependent, then NAMIE is set
to the implementation-dependent name of the field and UNNAMIED is set
to 1 (one).

2) Otherwise, NAME is set to the name of the field and UNNAMED is set

ta 0 (zara)
to-o-{Zer65-

I1)  Otherwise, UNNAMED is setto 1 (one) and NAME is set to an implementation-
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,
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2)

3)

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.

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.

If TYPE indicates an <exact numeric type>, then PRECISION and SCALE are set to the

4)

5)

6)

7)

8)

9)
10)

precision and scale of the exact numeric.

If TYPE indicates an <approximate numeric type>, then PRECISION is setto thq precision
of the approximate numeric.

If TYPE indicates a <datetime type>, then LENGTH is set to the length in positions of the
datetime type, DATETIME_INTERVAL_CODE is set to a codé.as specified in [Table 9,

“Codes associated with datetime data types in SQL/CLI”, ip-[ISO9075-3], to i
specific datetime data type and PRECISION is set to the £time precision> or <timestamp
precision> if either is applicable.

If TYPE indicates INTERVAL, then LENGTH is set-to the length in positions gf the
interval type, DATETIME_INTERVAL_CODE dsset to a code as specified in Table 10,
“Codes associated with <interval qualifier> i*SQL/CLI”, in [ISO9075-3], to indicate the
specific <interval qualifier>, DATETIMEANTERVAL_PRECISION is set to the <interval
leading field precision>, and PRECISION: is set to the <interval fractional secopds preci-
sion>, if applicable.

If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the Igngth in
octets of the <reference type>)\\USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE.SCHEMA, and USER_DEFINED_TYPE_NAME afe set to
the <user-defined type name> of the <reference type>, and SCOPE_CATALOG,
SCOPE_SCHEMA, and’SCOPE_NAME are set to the qualified name of the refdrenceable
base table.

If TYPE indicates USER-DEFINED TYPE, then USER_DEFINED_TYPE_CATALOG,
USER_DERINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME afe set to
the <usersdefined type name> of the user-defined type. SPECIFIC_TYPE_CATALOG,
SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME are set to the <usgr-defined
typ&name> of the user-defined type and CURRENT_TRANSFORM_GROURP |is set to
the'CURRENT_TRANSFORM_GROUP_FOR_TYPE <user-defined type na

If TYPE indicates ROW, then DEGREE is set to the degree of the row type.
If TYPE indicates ARRAY, then CARDINALITY is set to the maximum cardinality of

11)

the array type.

If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH are set to the
maximum possible length in octets of the datalink.

Confor mance Rules

None.
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mplicit EXECUTE USING and OPEN USING clauses

Function

Specify the rules for an implicit EXECUTE USING clause and an implicit OPEN USING clause.

General Rules

1) Let Tland AE be a TYPE and ALLOCATED FWD-EXECUTION specified in the rules of this'Su

bclause.

2) LetHL1be the host language in which the SQL-server is written and let HL2 be the hostlanguagg in which

the foreign-data wrapper is written.

3) Let WPD and SPD be the wrapper parameter descriptor and server parameter descriptor, respeg

AE.

4) WPD and SPD describe the <dynamic parameter specification>s and <dynamic parameter spec
valugs, respectively, for the foreign server request being executed. leet-NSPD be the value of C(

SPD

a)

b)
c)

d)

©ISO/IEC 2016 — All rights reserved

and let NWPD be the value of COUNT for WPD.

@lescriptor count.
lLet AD be the minimum of NSPD and NWPD.
fFor each of the first AD item descriptor areas.ef SPD, if TYPE indicates DEFAULT, then:

i Let TP, P, and SC be the values ofithe TYPE, PRECISION, and SCALE fields, resg
for the corresponding item desgriptor area of WPD.

(or part thereof, if the item descriptor area is a subordinate descriptor) are set to TP,
respectively, for the-purposes of this invocation only.

f the first AD item deseriptor areas of SPD are not valid as specified in Subclause 21.1, “D
¢f foreign-data wrapper item descriptor areas”, then an exception condition is raised: dynal
grror — using clause does not match dynamic parameter specifications.

fFor the firstAD' item descriptor areas in SPD:

i If:the number of item descriptor areas in which the value of LEVEL is 0 (zero) is ng
then an exception condition is raised: dynamic SQL error — using clause does not 1

tively, for

fication>
DUNT for

f NSPD is less than zero, then an exception condition isiraised: dynamic SQL error — invalid

ectively,

i)  The data type, precision, and scale of the described <dynamic parameter specification> value

P, and SC,
Bscription

mic SQL

t NWPD,
hatch

dynamic parameter specifications.

i) If all of the following are true, then an exception condition is raised: dynamic SQL error —

using clause does not match dynamic parameter specifications.
1) The value of INDICATOR is not negative.
2) Either of the following is true:

A) TYPE does not indicate ROW and the item descriptor area is not subordinate to an

item descriptor area for which the value of INDICATOR is not negative.
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f)

)
|
(

TER/SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED TYPE_SC

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

type represented by the item descriptor area.

by th
et IDA be the i-th item descriptor area of SPD whose LEVEL value is 0 (zero). Let|SDT

e item descriptor area.

Case:
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 SDJ and whose field value
associated values of the immediately subordinate descriptorareas of IDA.

ii)  Otherwise:
1) Case:

A) If HL1 and HL2 are both pointer-supporting languages, then let V be the vg
host variable addressed by DATAYPOINTER.

B) Otherwise, let V be the valuge.of DATA.
2) Case:

A) If TYPE indicatesCHARACTER, then let Q be the value of OCTET_LEN
let L be the number of characters wholly contained in the first Q octets of

B) Otherwise, let L be zero.

3) Let SV beMwith effective data type SDT, as represented by the length value L 3
values_ of the TYPE, PRECISION, and SCALE fields.

et TDT be theveffective data type of the i-th parameter as represented by the values of the
| ENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERV
CISION,'\CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC-

ordinate descriptor areas.

pe represented by IDA. The associated value of IDA, denoted by SV, is defined'as follows.

presented

e the data

are the

lue of the

GTH and

ind by the

TYPE,
AL_PRE-

HEMA,
| NAME

USER”DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE

' ala s

Il its sub-

h) If SDTis an array locator data type or multiset locator data type, then let TV be the value Sv.

i

f DT and TDT are predefined data types, then

Case:

218 Man

) If SDT and TDT are binary string types, then the <cast specification>

agement of External Data (SQL/MED)
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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,
i)  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

Nona.
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Function

Specify the rules for an implicit FETCH USING clause.

GeneralRules

1) Let QE be an OPENED FDW-EXECUTION specified in the rules of this Subclause.

2) LetHL1be the host language in which the SQL-server is written and let HL2 be the hostlanguag
the foreign-data wrapper is written.

3) Case
a) If the PASSTHROUGH flag associated with OE is True, then let RD<be-the wrapper row dg

b)

4) LetS

5 RDaA
valus

b)

d)

g

¢

¢

q

associated with OE.

Dtherwise, let RD be the table reference descriptor associatedwvith OE.
RD be the server row descriptor associated with OE.

nd SRD describe the <select list> columns and <targgt'specification>s, respectively, for th
s that are to be retrieved.

et AD be the value of the COUNT field of SRD. If AD is less than zero, then an exception
5 raised: dynamic SQL error — invalid desCriptor count.

Case:

If HL1 and HL2 are both painter-supporting languages, then for each item descripto
SRD whose LEVEL is 0.(zero) in the first AD item descriptor areas of SRD, and for

descriptor areas have’a non-zero DATA_POINTER as a bound target and refer to th
sponding <sele¢t list> column as a bound column.

i) Otherwise;-for each item descriptor area in SRD whose LEVEL is 0 (zero) in the firs
descripter areas of SRD, and for all of their subordinate descriptor areas, refer to a <
specification> as a bound target and refer to the corresponding <select list> column &
column.

f any item descriptor area corresponding to a bound target in the first AD item descriptor 3

PRDB.is not valid as specified in Subclause 21.1, “Description of foreign-data wrapper item

b in which

Bscriptor

e column

condition

I area in
|1 of their

subordinate descriptorareas, refer to a <target specification> whose corresponding ftem

e COorre-

t AD item
target
s a bound

reas of

Jescriptor

specifications.

areas”, then an exception condition IS raised: dynamic YL error — using clause does not match target

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_PRE-
CISION, CHARACTER_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 RD whose LEVEL is 0 (zero) and all of its subordinate

descriptor areas.
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e) Let TYPE, OL, D, DP, IP, and LP be the values of the TYPE, OCTET_LENGTH, DATA,
DATA_POINTER, INDICATOR, and OCTET_LENGTH fields, respectively, in the item descriptor
area of SRD corresponding to the i-th bound target (or part thereof, if the item descriptor area is a
subordinate descriptor).

f) Let SV be the value of the <select list> column, with data type SDT.
g) Case:

FAY LETN/DI acdls + CLIARAC
T TT L ITTUTuAatlto Ol IO

1) Let UT be the code value corresponding to CHARACTER VARYING as spéciffed in
Table 7, “Codes used for implementation data types in SQL/CLI”, in [1SQ9075}3].

2) Let LV be the implementation-defined maximum length for a CHARACTER VARYING
data type.

ili) Otherwise, let UT be TYPE and let LV be 0 (zero).

h) Let TDT be the effective data type of the i-th bound target as represented by the type UT, the length
alue LV, and the values of the PRECISION, SCALE, CHARACTER_SET CATALOG, QHARAC-
TER_SET_SCHEMA, CHARACTER_SET_NAME, USER, DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
$COPE_SCHEMA, and SCOPE_NAME fields in the item descriptor area of SRD whose UEVEL is
0 (zero) and all of its subordinate descriptor areas.

i) If TDT is an array locator data type or a multiset-lgcator data type, then
Case:

i If SV is not the null value, then alocator L that uniquely identifies SV is generated and the value
TV of the i-th bound target is set to an implementation-dependent four-octet value that fepresents
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.
i|i) If SDT and TDT are numeric data types, then the <cast clnpr‘ifimfinn>

CAST ( SV AS TDT )
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) Let IDA be the top-level item descriptor area corresponding to the i-th bound column.

1)

222 Management of External Data (SQL/MED)

.asSe:

If TYPE indicates ROW, then

Case:

1)

2)

Otherwise,

Case:

1)

2)

If TV is the null value, then the value of IP for IDA and that in all’subordinate d
areas of |DA that are not subordinate to an item descriptor area.whose TYPE in
ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET-LOCATOR, is set
appropriate 'Code' for SQL NULL DATA in Table 27, “Miscetlaneous codes use
in [1SO9075-3] and the value of the host variable addressed by DP and the valy
and LP are implementation-dependent.

Otherwise, the i-th subordinate descriptor area of\}DA is set to reflect the value
field of TV by applying GR 5)I) to the i-th subordinate descriptor area of IDA a
value of i-th field of TV as TV, the value of\the i-th field of SV as SV, and the da
the i-th field of SV as SDT.

If TV is the null value, then'the value of IP is set to the appropriate 'Code’ for S¢
DATA in Table 27, “Miscellaneous codes used in CLI”, in [ISO9075-3], and th
the host variable addressed by DP and the value of D and the value of LP are im
tion-dependent.

Otherwise:
A) Thevalue of IP is set to 0 (zero).
B) «Case:
1) If TYPE indicates CHARACTER or CHARACTER LARGE OBJE

1) If TVis a zero-length character string, then it is implementation
whether or not an exception condition is raised: data exception

escriptor
dicates

o the

H in CLI”,
es of D

pf the i-th
IDA, the
ta type of

DL NULL
b value of
blementa-

CT, then:

-defined
L zero-

| th charactor ctring

ano
LA RIY | TSt ot g

2) Case:

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, respectively.

b) Otherwise, the General Rules of Subclause 21.7, “Character string
retrieval”, are applied with D, TV, OL, and LP, as TARGET, VALUE,
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TARGET OCTET LENGTH, and RETURNED OCTET LENGTH,
respectively.

1)) If TYPE indicates BINARY, BINARY VARYING, or BINARY LARGE
OBJECT, then

Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the General
8B i tevat i ith DP,

TV, OL, and LP as TARGET, VALUE, TARGET OCTET LENGTH, and
RETURNED OCTET LENGTH, respectively.

2) Otherwise, the General Rules of Subclause 21.8, “Binafry string fetrieval”,
are applied with D, TV, OL, and LP as TARGET, VALNUE, TARGHT OCTET
LENGTH, and RETURNED OCTET LENGTH, réspectively.

1) If TYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET
LOCATOR, then the value of RETURNED \€CARDINALITY is set to the car-
dinality of TV.

IV)  Otherwise,
Case:

1) If HL1 and HL2 are both pointer-supporting languages, then th¢ value of
the host variable addressed by DP is set to TV and the value of | P is
implementation-dependent.

2) Otherwise, the\value of D is set to TV and the value of LP is implementa-
tion-dependent.

Conformance Rules

Nona.
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21.7 Character stringretrieval

Function

Specify the rules for retrieving character string values.

General Rules

1) LetT, V, TL, and RL be a TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED. OCTET
LENGTH specified in an application of this Subclause.

2) If TLjis not greater than zero, then an exception condition is raised: FDW-specific,condition — |nvalid
string length or buffer length.

3) Let U be the length in octets of V.
4) If RYis not a null pointer, then RL is set to L.
5) Case

a) I Lisnot greater than TL, then the first L octets of T are set to'V and the values of the remairfing octets
of T are implementation-dependent.

b) Otherwise, T is set to the first TL octets of V and aicompletion condition is raised: warning— string
dlata, right truncation.

Conformance Rules

None.
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21.8 Binary stringretrieval

Function

Specify the rules for retrieving binary string values.

General Rules

1) LetT, V, TL, and RL be a TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED. OCTET
LENGTH specified in an application of this Subclause.

2) If TLjis not greater than zero, then an exception condition is raised: FDW-specific,condition — |nvalid
string length or buffer length.

3) Let U be the length in octets of V.
4) If RYis not a null pointer, then RL is set to L.
5) Case

a) I Lisnot greater than TL, then the first L octets of T are set to'V and the values of the remairfing octets
of T are implementation-dependent.

b) Otherwise, T is set to the first TL octets of V and aicompletion condition is raised: warning— string
dlata, 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

Caode.

<tabletreference> typn

TABLE_NAME

1

Table 28 — Codes used for <value expression> kinds

header field

<valug expression> kind Code
COLUMN_NAME 1
CONSJTANT 2
OPERATOR 3
PARAMETER 4

Table 29 — Codes used for foreign-data wrapper diagnostic fields
Field Cade | Type
CLAS$ ORIGIN 1 Status
MESSAGE_LENGTH 2 Status
MESSAGE_OCTET_LENGTH 3 Status
MESSAGE_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
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Field

Code

Type

Implementation-defined diagnostics
status field

<0

Status

Table 30 — Codes used for foreign-data wrapper descriptor fields

Field Code SQL Item Descriptor Name lype
CARDINALITY 1040 CARDINALITY tem
CHARACTER_SET_CATALOG 1018 CHARACTER_SET_CATALOG tem
CHARACTER_SET_NAME 1020 CHARACTER_SET_NAME tem
CHARACTER_SET_SCHEMA 1019 CHARACTER_SET.‘SCHEMA tem
COLLATION_CATALOG 1015 COLLATION.CATALOG tem
COLLATION_NAME 1017 COLLATION_NAME tem
COLLATION_SCHEMA 1016 COLLATION_SCHEMA tem
COUNT 1001 COUNT Header
CURRENT_TRANSFORM_GROUP 1039 (Not applicable) tem
DATA 1050 DATA tem
DATA|POINTER 1010 DATA tem
DATETIME_INTERVAL_CODE 1007 DATETIME_INTERVAL_CODE tem
DATETIME_INTERVAL-PRECISION | 26 DATETIME_INTERVAL_PRECISION | |tem
DEGREE 1041 DEGREE tem
DYNAMIC_FUNCTION 1031 DYNAMIC_FUNCTION Header
DYNAMIC._FUNCTION_CODE 1032 DYNAMIC_FUNCTION_CODE Header
INDICATOR 1051 INDICATOR tem
KEY_MEMBER 1030 KEY_MEMBER Item
KEY_TYPE 1029 KEY_TYPE Header
LENGTH 1003 LENGTH Item
LEVEL 1042 LEVEL Item
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Field Code SQL Item Descriptor Name Type
NAME 1011 NAME Item
NULLABLE 1008 NULLABLE Item
OCTET_LENGTH 1013 OCTET_LENGTH Item
PARAMETERWMODE 1021 PARAMETER MODE tem
PARAMETER_ORDINAL_POSITION | 1022 PARAMETER_ORDINAL_POSITION | |tem
PARAMETER_SPECIFIC_CATALOG | 1023 PARAMETER_SPECIFIC_CATALOG | |tem
PARAMETER_SPECIFIC_NAME 1025 PARAMETER_SPECIFIEG:NAME tem
PARAMETER_SPECIFIC_SCHEMA | 1024 PARAMETER_SPECIFIC_SCHEMA tem
PRECISION 1005 PRECISION tem
RETURNED_CARDINALITY 1052 RETURNED  CARDINALITY tem
RETURNED OCTET_LENGTH 1053 BothrOCTET_LENGTH (input) and tem
RETURNED_OCTET_LENGTH (out-
put)

SCALE 1006 SCALE tem
SCOPE_CATALOG 1033 SCOPE_CATALOG tem
SCOPE_NAME 1034 SCOPE_NAME tem
SCOPE_SCHEMA 1035 SCOPE_SCHEMA tem
SPECIFIC_TYPE_CATALQOG 1036 (Not applicable) tem
SPECIFIC_TYPE_NAME 1038 (Not applicable) tem
SPECIFIC_TYPE{SCHEMA 1037 (Not applicable) tem
TOP_UEVELCOUNT 1044 TOP_LEVEL_COUNT Header
TYPE 1662 PE tem
UNNAMED 1012 UNNAMED Item

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

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


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

I SO/IEC 9075-9:2016(E)
21.9 Tablesused with SQL/MED

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,
exclud-
ing val-
ues
defined
in this
table

Implementation-defined foreign-data 0 (zero) | Implementation-defined foreign-data tem
wrapper descriptor item field through | wrapper descriptor item field
999, or 2
1200,
exclud-
ing val-
ues
defined
in this
table

Table 31 — Codes used for foreign-data wrapper handle types

Handlgtype Code
ExecutjonHandle 1
FSConpectionHandle 2
ReplyHandle 3
RequegtHandle 4
ServerHandle 6
TableReferenceHandle 7
UserHandTe 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
CARDINALTTY No No

CHARACTER_SET_CATALOG

CHARACTER_SET_NAME

CHARACTER_SET_SCHEMA

COLLATION_CATALOG

COLLATION_NAME

COLLATION_SCHEMA

COUNT

CURRENT_TRANSFORM_GROUP

DATA No No

DATA|POINTER No No

DATETIME_INTERVAL_CODE

DATETIME_INTERVAL_PRECI-

SION

DEGREE No No
DYNAMIC_FUNGCTION No No
DYNAMIC_FUNCTION_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
TRD

SPD WPD

NULLABLE

OCTET_LENGTH

PARA

METER_MODE

No

No

PARAMETER_ORDINAL_POSITION

No

No

PARAMETER_SPECIFIC_CATALOG

No

No

PARA

METER_SPECIFIC_NAME

No

No

PARA

METER_SPECIFIC_SCHEMA

No

No

PREC

SION

RETU

RNED_CARDINALITY

No

No

RETU

RNED_OCTET_LENGTH

No

No

SCAL

SCOPE

E CATALOG

SCOPE

- NAME

SCOPE

F SCHEMA

SPECI

FIC_TYPE_CATALOG

SPECI

FIC_TYPE_NAME

SPECI

FIC_TYPE_SCHEMA

TOP_||

EVEL 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 descriptor header field
Implemientation-defined Toreign-data | 1D D D D
wrappar descriptor item field
T Wherk “No” means that the descriptor field is not retrievable, PSmeans that the descriptor field is retrievable from the IRD
only when a prepared or executed statement is associated with the IRD, the absence of any notation megng that the degcriptor
field is rgtrievable, 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
Field 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_FRANSFORM_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
LENG|TH No
LEVEL No
NAME No
NULLABLE No
OCTEJ_LENGTH No
PARAMETER_MODE No No No
PARAMETER_ORDINAL_POSITION | No No No
PARAIMETER_SPECIFIC_CATALOG | No No No
PARAMETER_SPECIFIC_NAME No No No
PARAMETER_SPECIFIC_SCHEMA | No No No
PRECISION No
RETURNED_CARBINALITY 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

©ISO/IEC 2016 — All rights reserved SQL/MED common specifications 233


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

I SO/IEC 9075-9:2016(E)
21.9 Tablesused with SQL/MED

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
USER|DEFINED_TYPE_CATALOG No
USER|DEFINED_TYPE_NAME No
USER|DEFINED_TYPE_SCHEMA No
Implementation-defined foreign-data | ID ID ID ID
wrappgr descriptor header field
Implementation-defined foreign-data | ID ID ID ID
wrapper descriptor item field
T Wherk “No” means that the descriptor field is not settable, “ID” means that it is implementation-defined whether or|not the
descriptr 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

Field SRD WRD or APD WPD
TRD

CARD|IINALITY

CHARACTER(SET_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
TRD

APD WPD

CURRENT_TRANSFORM_GROUP

DATA

DATA,

[POINTER

Null

Null

DATE]

[IME_INTERVAL_CODE

DATE]
SION

[IME_INTERVAL_PRECI-

DEGR

FE

DYNA

MIC_FUNCTION

DYNA

MIC_FUNCTION_CODE

INDIC

ATOR

KEY_

MEMBER

KEY_

TYPE

LENG

TH

LEVE

0 (zero)

NAME

NULL

ABLE

OCTE]

_LENGTH

PARA

METER_MODE

PARAI

METER: ORDINAL_POSITION

PARAI

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

SPECIFIC_TYPE_CATALOG

SPECIFIC_TYPE_NAME

SPECIFIC_TYPE_SCHEMA

TOP_UEVEL_COUNT 0 (zero) 0 (zero)

TYPE

UNNAMED

USER|DEFINED_TYPE_CATALOG

USER|DEFINED_TYPE_NAME

USER|DEFINED_TYPE_SCHEMA

Implementation-defined foreign-data | ID ID ID ID
wrappar descriptor header field

Implementation-defined-foreign-data | ID ID ID ID
wrappér descriptor.item field

T Wherp “Nullzinéans that the descriptor field's default value is a null pointer, the absence of any notation means thaf the
descriptqr field's default value is initially undefined, “ID” means that the descriptor field's default value is implementation{defined,
and any pther 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

221 fnrpign-rlam Wrapper interface routine>

Function

Describe p generic foreign-data wrapper interface routine.

Formal

<foreign-data wrapper interface routine> ::=
<foreign-data wrapper interface routine prefix>
<floreign-data wrapper interface routine generic>

<foreign-data wrapper interface routine prefix> ::=
MED

<foreign-data wrapper interface routine generic3\\<:=
<foreijgn-data wrapper interface routine name>

reign-data wrapper parameter list>

[ kforeign-data wrapper returns clause> ]

—data wrapper interface routine-hame> ::=
ncelnitRequest

AllocDescriptor
AllocQueryContext
AllocWrapperEnv

Clo
ConnectServer
FreeDescriptor

ExecutionHandle
FSConnection
ueryContext

GetDesCriptor
GetDiagnostics
GetDistinct
GetNextReply
GetNumBoolVE
GetNumChi ldren
GetNumOrderByElems
GetNumReplyBoolVE
GetNumReplyOrderBy
GetNumReplySelectElems
GetNumReplyTableRefs
GetNumRoutMapOpts
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240

GetNumSelectElems
GetNumServerOpts
GetNumTableColOpts
GetNumTableOpts
GetNumTableRefElems
GetNumUserOpts
GetNumWrapperOpts
GetOpts
GetOrderByElem

GetR 1 } Y BootE
eplyCardinality
eplyDistinct
eplyExecCost
eplyFirstCost
eplyOrderElem
eplyReExecCost
eplySelectElem
eplyTableRef
outineMapping
outMapOpt
outMapOptName
GetSelectElem
GetSelectElemType
GetServerName
GetServerOpt
GetServerOptByName
GetServerType
GetServerVersion
GetSPDHandle
Get§QLString
GetSRDHandle
atistics
ableColOpt
ableColOptByName
ableOpt
ableOptByName
ableRefElem
ableRefElemType
ableRefTableNane
ableServerName
RDHandle

serOpt
serOptByName

al ExprColName
allueExpDesc
alueExpKind

GetValueExpName
GetValueExpTable
GetVEChild
GetWPDHandle
GetWrapperLibraryName
GetWrapperName
GetWrapperOpt
GetWrapperOptByName
GetWRDHandle
InitRequest

Iterate

Management of External Data (SQL/MED)
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Open

ReOpen
SetDescriptor
TransmitRequest

<foreign-data wrapper parameter list> ::=
<left paren> <foreign-data wrapper parameter declaration>

[ { <comma> <foreign-data wrapper parameter declaration> }... ] <right paren>

<foreign-data wrapper parameter declaration> ::=

<f0reibn—data wrapper parameter name>

<foreign-data wrapper parameter name> ::=

<foreign-data wrapper parameter mode> ::=

<foreign-data wrapper parameter data type> :5:=

<foreign-data wrapper returns clause> ::=
RETURNS SMALLINT

Syntax|Rules

1)

2)

3)

4)

5)

<floreign-data wrapper parameter mode>
<flioreign-data wrapper parameter data type>

See| t he individual foreign-data wapper interface routine definitions

IN
ouT
INOUT

INTHGER
SMALLINT
ANY
CHARACTER <left paren> <length> <right paren>

A <fgreign-data wrapper interface routine> defines a predefined routine written in a programming language
that i invoked by a compilation-unit of the same programming language. Let HL be that progrgmming
langyage. HL shall be one of Ada, C, COBOL, Fortran, M, Pascal, or PL/I.

A <foreign-data wrapper.interface routine> that contains a <foreign-data wrapper returns clausep is called
a forgign-data wrapper interface function. A <foreign-data wrapper interface routine> that does not contain
a <foreign-data wrapper returns clause> is called a foreign-data wrapper interface procedure.

For epch foreign=data wrapper interface function W, there is a corresponding foreign-data wrappefr interface
procgdure \WR;-with the same <foreign-data wrapper interface routine name>. The <foreign-data wrapper
parameter list> for WP is the same as the <foreign-data wrapper parameter list> for WF but with the fol-
lowing.additional <foreign-data wrapper parameter declaration>:

ReturnCode OUT SMALLINT

HL shall support either the invocation of WF or the invocation of WP. It is implementation-defined which
is supported.

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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eign-data wrapper interfaceroutine>

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.

6) 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>.

7) Let WR be a <foreign-data wrapper interface routine> and let RN be its <foreign-data wrapper interface

routi
Case
a)
b)

c)

[

8) Letd
in Su
type

9) LetT
SMA
colun

a)
b)
c) |

ne name>. Let RNU be the value of UPPER(RN).

f HL supports case sensitive routine names, then the name used for the invocationof WR sh

f HL does not support <simple Latin lower case letter>s, then the name used for the invoc
(VR shall be RNU.

f HL does not support case sensitive routine names, then the name used for the invocation

ghall be RN or RNU.

perative data type correspondence table be the data type correspondence table for HL as s
pclause 19.5, “SQL/CLI data type correspondences”. Refer.to the two columns of the ope
correspondence table as the “SQL data type column” and the “host data type column”.

I, TS TC, and TV be the types listed in the host data.type column for the rows that contains I
LLINT, CHARACTER(L) and CHARACTERWVARYING(L), respectively, in the SQL da
nn.

f TSis “None”, then let TS=TI.
f TCis “None”, then let TC = TV.
-or each parameter P,

Case:

If the foreign-data wrapper parameter data type is INTEGER, then the type of the corr
argument shallbe TI.

i) If the foreign-data wrapper parameter data type is SMALLINT, then the type of the cg
ing arguiment shall be TS

responding argument shall be TC.

all be RN.

htion of

of WR

pecified
ative data

NTEGER,
ta type

psponding

rrespond-

ii) _dfthe foreign-data wrapper parameter data type is CHARACTER(L), then the type ¢f the cor-

~

LE +lo o £ H ot + Aaota + H ADNNZ 1
M Uic TuIrciyrirudid Widpypytl parariicicn udta 1y gt 1o AINT, UITTT
Case:

1) If HL is C, then the type of the corresponding argument shall be "void *".

2) Otherwise, the type of the corresponding argument shall be any type (other than 'None")

listed in the host data type column.

d) 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 22.2,

“<f0 aton-datavnrannar intarfana raritinaS tmvunnatinn??
[Ergr—ttte vy o P e raceTottrc>= Ty ocatror—

Conformance Rules

1) Withput Feature M018, “Foreign-data wrapper interface routines in Ada”, a conferming foreigrj-data
wrapper shall not contain an invocation of a <foreign-data wrapper interface rodtine> written in Ada.

2) Withput Feature M019, “Foreign-data wrapper interface routines in C”, a conforming foreign-data wrapper
shallnot contain an invocation of a <foreign-data wrapper interface routitie> written in C.

3) Withput Feature M020, “Foreign-data wrapper interface routines in@€OBOL ”, a conforming fofeign-data
wrapper shall not contain an invocation of a <foreign-data wrapper interface routine> written i COBOL.

4) Withput Feature M021, “Foreign-data wrapper interface routifies in Fortran”, a conforming forg¢ign-data
wrapper shall not contain an invocation of a <foreign-data wrapper interface routine> written i) Fortran.

5) Withput Feature M022, “Foreign-data wrapper interface'routines in MUMPS ", a conforming fofeign-data
wrapper shall not contain an invocation of a <foreign-data wrapper interface routine> written i M.

6) Withput Feature M023, “Foreign-data wrapper, ifiterface routines in Pascal”, a conforming foreign-data
wrapper shall not contain an invocation of a’<foreign-data wrapper interface routine> written in Pascal.

7) Withput Feature M024, “Foreign-data vwrapper interface routines in PL/I”, a conforming foreigp-data
wrapper shall not contain an invocation of a <foreign-data wrapper interface routine> written i PL/I.

8) Withput Feature M018, “Foreign-data wrapper interface routines in Ada”, a conforming SQLserver shall
not cpntain an invocation of a <foreign-data wrapper interface routine> written in Ada.

9) Withput Feature M019,(“Foreign-data wrapper interface routines in C”, a conforming SQLserver shall not
contgin an invocation-of a <foreign-data wrapper interface routine> written in C.

10) Withput Feature M020, “Foreign-data wrapper interface routines in COBOL ”, a conforming SQL-server
shall|not contain an invocation of a <foreign-data wrapper interface routine> written in COBOL..

11) Withput Fedture M021, “Foreign-data wrapper interface routines in Fortran”, a conforming SQL-server
shall jnot*Contain an invocation of a <foreign-data wrapper interface routine> written in Fortran

12) Without Feature M022, “Foreign-data wrapper interface routines in MUMPS ”, a conforming SQL-server
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
not contain an invocation of a <foreign-data wrapper interface routine> written in PL/I.
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22.2 <foreign-data wrapper interface routine> invocation

Function

Specify th

Syntax

e rules for invocation of a <foreign-data wrapper interface routine>.

Rules

1) LetH

2) A foreign-data wrapper interface function or foreign-data wrapper interface procedureis invokg

HL

3) Let RN be the <foreign-data wrapper interface routine name> of the <foreign-dataxvrapper interfac

invok
<fore

4) LetO

parameter data type> of the i-th <foreign-data wrapper parameter, declaration> of RN. DA shall

equiv

5) Each
pass§

Case

a) OfHL is C, then each input argument to a.<foreign-data wrapper interface routine> that is
CHARACTER(n) shall be passed by value. Each output argument to a <foreign-data wrappe

b)

Access

Nona.

Geners

L be the programming language of CP, the caller of a <foreign-data wrapper interface rou
echanism for invoking functions or procedures, respectively.

ed by CP. The number of arguments provided in the invocation shall be,the same as the n
ign-data wrapper parameter declaration>s for RN.

A be the data type of the i-th argument in the invocation and let-DP be the <foreign-data \

alent of DP as specified by the rules of Subclause 22.1, *<foreign-data wrapper interface

argument to a <foreign-data wrapper interface routine>'that is of type CHARACTER(n) §
d by reference, according to the mechanisms of HL.

outine> that is not of type CHARACTER(n) that identifies a non-pointer host variable shall
y reference; each output argumentito a <foreign-data wrapper interface routine> that is nd
HARACTER(n) that identifies-a pointer host variable shall be passed by value.

therwise, each input or autput argument to a <foreign-data wrapper interface routine> tha
pe CHARACTER(n).shall be passed by reference.

Rules

. Rules

tine>.

d by the

e routine>
imber of

Vrapper
be the HL
outine>",

hall be

ot of type
I interface
be passed
t of type

t is not of

1) If the value of any input argument provided by CP falls outside the set of allowed values of the data type
of the parameter, or if the value of any output argument resulting from the execution of the <foreign-data
wrapper interface routine> falls outside the set of values supported by CP for that parameter, then the effect
is implementation-defined.

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)

b)
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22.2 <foreign-data wrapper interfaceroutine>

invocation

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.

If the <foreign-data wrapper interface routine> is a foreign-data wrapper interface procedure, then:

4) Case

b)

)

f RN executed successfully, then:

f RN did not execute successfully, then:

The values of alT output arguments are established except Tor the argument associate
ReturnCode parameter.

Let RC be the argument associated with the ReturnCode parameter.

Either a completion condition is raised: successful completion or a completion cong
raised: no data.

Case:
1) Ifacompletion condition is raised: successful Coempletion, then RC is set to indicat

2) If a completion condition is raised: warning, then RC is set to indicate Success
information.

3) If acompletion condition is raisedZno data, then RC is set to indicate No data

All changes made to SQL-data:or schemas by the execution of RN are canceled.

One or more exception conditions are raised as determined by the General Rules of
other Subclauses of this’part of ISO/IEC 9075 or by implementation-defined rules.

Case:

[ with the

ition is

P Success.

with

ound.

this and

1) If an exception condition is raised: FDW-specific condition — invalid handle, then RC is

set tonindicate Invalid handle.
2) _Otherwise, RC is set to indicate Error.

If-RN is a foreign-data wrapper interface wrapper routine, then the actions of invoking
server in response to the failed execution of RN are implementation-dependent.

the SQL-

Conformance Rules

None.
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22.3 Foreign-data wrapper interface wrapper routines

22.3.1 Advancel nitRequest

Function
Determing whether a foreign-data wrapper can execute a foreign server request and gather multiple different
FDW-replies and FDW-executions.
Definition
AdvancelnitRequest (
FSConnectionHandle IN INTEGER,
RequestHandle IN INTEGER,
RepliyHandle ouT INTEGER,
ExequtionHandle ouT INTEGER,
QueryContextHandle IN INTEGER )
RETURNS [SMALLINT
Generdl Rules
1) Let HSCH be the value of FSConnectionHandle.
2) If FCH does not identify an allocated FScannection, then an exception condition is raised: FDWV-specific
cond(tion — invalid handle.
3) Let QCH be the value of QueryContextHandle.
4) If QCH does not identify an allogated query context, then an exception condition is raised: FDWV-specific
cond|tion — invalid handle,
5) Let RQH be the value of RequestHandle.
6) A setl SRH of pairs_of reply handles and corresponding execution handles is created as follows:
a) let RPH{and EXH; be the ReplyHandle and ExecutionHandle, respectively, that would be(returned
y an-invocation of InitRequest() with FSCH and RQH as input arguments.
b) RRH{and EXH; are the i-th pair included in SRH.
7) Let RPH and EXH be a pair of reply handle and execution handle included in SRH, chosen in a foreign-
data wrapper implementation-dependent way.
8) ReplyHandle is set to RPH.
9) 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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2232 A

llocQueryContext

Function

Allocate a query context and assign a handle to it.

Definition

AllocQueryContext (
FSConnectionHandle IN INTEGER,
QueryContextHandle ouT INTEGER )

RETURNS [SMALLINT

Generdl Rules

1) Let HSCH be the value of FSConnectionHandle.

2) If FCH does not identify an allocated FSConnection, then an exception condition is raised: FD
cond|tion — invalid handle.

3) If thg foreign-data wrapper implementation-dependent maximum number of query contexts tha
allocated at one time has already been reached, then an exception condition is raised: FDW-specific

— lin
value
4) Case
a)
i
¢

nit on number of handles exceeded. A skeleton query context is allocated and is assigned a
that is returned in QueryContextHandle.

f the memory requirements to manage a query context cannot be satisfied, then QueryContg

Error.

NOTE 65 — No diagnostic-information is generated in this case, as there is no valid QueryContextHandld
used to obtain diagnostics-information.

b)

c)

f the resources to-manage a query context cannot be allocated for foreign-data wrapper impler
efined reasons, then an implementation-defined exception condition is raised. A skeleton
ontext is alocated and is assigned a unique value that is returned in QueryContextHandle

therwise,the resources to manage a query context are allocated and are referred to as an
uery context. The allocated query context is assigned a unique value that is returned in Que
Handle.

(\-specific

f can be
condition
unique

pxtHandle

5 set to O (zero) and an exception‘condition is raised: FDW-specific condition — memory gllocation

that can be

hentation-
luery

hllocated
'yContex-

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 AllocQueryContext.
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22.3.3 AllocWrapper Env

Function

Allocate a foreign-data wrapper environment and assign a handle to it.

Definition

AllocWrapperEnv (
WrapperHandle IN INTEGER,
WrapperEnvHandle ouT INTEGER )

be the value of WrapperHandle.

does not identify an allocated foreign-wrapper description;'then an exception condition i
specific condition — invalid handle.

4)

f the memory requirements to manage an foreign-data wrapper environment cannot be sati
rapperEnvHandle is set to zero and an exception condition is raised: FDW-specific condi
ry allocation error.

NOTE 66 — No diagnostic-information is generated in this case, as there is no valid WrapperEnvHandle {
used to obtain diagnostics-information.

b) the resources to-manage an foreign-data wrapper environment cannot be allocated for impler
efined reasons, then an implementation-defined exception condition is raised. A skeleton

nvironmentis-allocated and is assigned a unique value that is returned in WrapperEnvHar

therwiserthe resources to manage an foreign-data wrapper environment are allocated and a
as(@n allocated FDW-environment. The allocated FDW-environment is assigned a uniqu
dtdis returned in WrapperEnvHandle.

5 raised:

allocated
tion —
a unique

fied, then

ftion —

hat can be

hentation-
:DW_
dle.

e referred
b value

5)

If an exception condition is raised in any of the routines invoked in any of the following General Rules,

then the diagnostics records returned by the invoked routines are transferred to the diagnostics area associated

with the WrapperEnvHandle and further processing of this routine is terminated as if the exception
had been raised in this routine.

6) Let WN be the WrapperName that would be returned by an invocation of GetWrapperName()

as the WrapperHandle parameter.
7)
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
invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
routine_name> that contains AIInr‘Wrappernv
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22.3.4 Close

Function

Close an FDW-execution.

Definition

Close (
ExedutionHandle IN INTEGER )

RETURNS [SMALLINT

Genergl Rules

1) Let BH be the value of ExecutionHandle.

2) If EH does not identify an opened FDW-execution, then an exception’condition is raised: FDW
cond|tion — function sequence error.

3) LetH
4) Case
a)

b)

i
i
5) EHi{
Confor
1) With

invod
routi

be the opened FDW-execution identified by EH.

f there is no open cursor associated with E, then an exception condition is raised: invalid cu
Dtherwise:

The open cursor associated with E is placed in the closed state and its result set desq
destroyed.

i) Any fetched row associated with E is removed from association with E.

reset to be an allocated FDW-execution.

mance Rules

but Featuredvi010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
ation of.a-<foreign-data wrapper interface routine> that contains a <foreign-data wrapper
he n@me> that contains Close.

specific

[sor state.

riptor is

ntain an
interface
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22.3.5 ConnectServer

Function

Establish a connection to a foreign server and assign a handle to it.

Definition

ConnectServer (
WrapperEnvHandle IN INTEGER,
ServlerHandle IN INTEGER,
UserHandle IN INTEGER,
FSCannectionHandle ouT INTEGER )

RETURNS [SMALLINT

4)
5)

6)

7)

8)

9)

10)

11)
12)

If WiiapperEnvHandle does not identify an allocated FDW-environment, then an exception conglition is

raiseql: FDW-specific condition — invalid handle.
Let §H be the value of ServerHandle.

If SH|does not identify an allocated foreign server description, then an exception condition is rais
specific condition — invalid handle.

Let UH be the value of UserHandle.

If UH does not identify an allocated user mapping description, then an exception condition is rais
specific condition — invalid handle.

If an jexception condition is raised\in any of the routines invoked in any of the following Geners
then the diagnostics records returned by the invoked routines are transferred to the foreign-data
diagrjostics area associated with the WrapperEnvHandle and further processing of this routine is t
as if the exception condition had been raised in this routine.

ed: FDW-

ed: FDW-

| Rules,
wrapper
brminated

dQ with

SH as the

ServerHandle parameter.

ith-SH as the

Let SV be the ServerVersion that would be returned by an invocation of GetServerVersion() with SH

as the ServerHandle parameter.
Let E be the FDW-environment identified by WrapperEnvHandle.

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
is set to zero and an exception condition is raised: FDW-specific condition— memory allocation error.

b)

15) Case

a)

b)

16) Itisi
SV,

Confor
1) With

invod
routi

e reasons,

S-connection. The allocated FS-connection is assigned a unique value that is retured in H
ionHandle.

f a connection to FScannot be made, then an exception condition iswaised: FDW-specific
— unable to establish connection.

Dtherwise, the connection to FSis established.

mplementation-dependent what use the foreign-data wrapper makes of the values of UN, S

mance Rules

but Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
ation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
e name> that contains ConnectServer.

is raised.

allocated
SConnec-

condition

N, ST, and

ntain an
interface
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22.3.6 FreeExecutionHandle

Function

Deallocate an FDW-execution.

Definition

FreeExedutionHandle (
ExedutionHandle 1IN INTEGER )
RETURNS [SMALLINT

Generadl Rules

1) Let BH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exceptien condition is raised: FDY\-specific
condjtion — invalid handle.

3) Let B be the FDW-execution identified by EH.
4) The foreign-data wrapper diagnostics area associated with E is emptied.
5) If thgre is a foreign-data wrapper cursor CR associated with E, then:
a) If CRis open, then:
i CRis placed in the closed staté and its result set descriptor is destroyed.
()] Any fetched row associated with E is removed from association with E.
b) The cursor declaration descriptor and cursor instance descriptor of CR are destroyed.
6) Case
a) If the PASSTHROUGH flag associated with EH is False, then:

i Let SRD'be the server row descriptor associated with E and let SRDHandle be the descriptor
handle that identifies SRD. The FreeDescriptor() routine is invoked with SRDHandle as
the DescriptorHandle parameter.

Let SPD be the server parameter descriptor associated with E and let SPDHandle bg the
deseriptor-handte-thattdentifiesSPB Ae eeDescripto ottie-istavoked-ith

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.

iv)  Let WPD be the wrapper parameter descriptor associated with E and let WPDHandle be the
descriptor handle that identifies WPD. The FreeDescriptor() roufine is invoked with
WPDHandle as the DescriptorHandle parameter.

7) Eis deallocated and all its resources are freed.

Conformance Rules

1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL=Server shall not coptain an
invodation of a <foreign-data wrapper interface routine> that contains-a '<foreign-data wrapper [interface
routine name> that contains FreeExecutionHandle.
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22.3.7 FreeFSConnection

Function

Deallocate a FS-connection.

Definition

FreeFSCdnnection (
FSCannectionHandle IN INTEGER )
RETURNS [SMALLINT

Generadl Rules

1) Let HSCH be the value of FSConnectionHandle.

2) If FCH does not identify an allocated FS-connection, then an exception condition is raised: FDY\-specific
condjtion — invalid handle.

3) Let @ be the allocated FS-connection identified by FSCH.
4) The foreign-data wrapper diagnostics area associated with C is emptied.

5) If anjallocated query context is associated with C,dhen an exception condition is raised: FDW-gpecific
cond|tion — function sequence error.

6) Cis dleallocated and all its resources are freed.

Conformance Rules

1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not coptain an
invodation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
routine name> that containis FreeFSConnection.
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22.3.8 FreeQueryContext

Function

Deallocate a query context.

Definition

FreeQueryContext (
QueryContextHandle IN INTEGER )
RETURNS [SMALLINT

Generadl Rules

1) Let QCH be the value of QueryContextHandle.

2) If QQH does not identify an allocated query context, then an exceptien condition is raised: FDJV-specific
cond|tion — invalid handle.

3) Let @ be the allocated query context identified by QCH.
4) The foreign-data wrapper diagnostics area associated with Q is emptied.

5) If anjallocated reply description or FDW-executiomis associated with Q, then an exception conglition is
raiseql: FDW-specific condition — function sequence error.

6) Qis gleallocated and all its resources are frged.

Conformance Rules

1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not coptain an
invodation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
routipe name> that contains FreeQueryContext.
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22.3.9 FreeReplyHandle

Function

Deallocate an FDW-reply.

Definition

FreeRepllyHandle (
RepliyHandle IN INTEGER )
RETURNS [SMALLINT

Generadl 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: FDYV-specific
condjtion — invalid handle.

3) Let R be the FDW-reply identified by RH.
4) The foreign-data wrapper diagnostics area associated with R is emptied.

5) Ris deallocated and all its resources are freed.

Conformance Rules

1) Withput Feature M010, “Foreign-datawrapper support”, a conforming SQL-server shall not cohtain an
invodation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper [interface
routipe name> that contains FreeReplyHandle.
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Deallocate a FDW-environment.

Definition
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FreeWrapperEnv (
WrapperEnvHandle IN
RETURNS [SMALLINT

INTEGER )

H be the value of WrapperEnvHandle.

specific condition — invalid handle.
3) Let
4) The

be the allocated FDW-environment identified by WEH,

oreign-data wrapper diagnostics area associated with E is emptied.

H does not identify an allocated FDW-environment, then an ‘exeeption condition is raised] FDW-

5) If anfallocated FS-connection is associated with Egthen an exception condition is raised: FDW-specific

cond|tion — function sequence error.

6) Eis deallocated and all its resources are freed.

Conformance Rules

1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not coptain an
invodation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface

routipe name> that contains FreeWrapperEnv.
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22.3.11GetNextReply

Function

Get a new reply handle and execution handle for a foreign server request.

Definition

GetNextReply (
RepliyHandle IN INTEGER,
NextReplyHandle ouT INTEGER,
NextlExecutionHandle ouT INTEGER )

RETURNS [SMALLINT

Generadl Rules

1) Let RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then anexception condition is raised: FD

cond

3) Let §RH be the set of reply handles that was allocated during the execution of the Advance I ni tR¢

routi

4) Let :]RH be a handle referencing an allocated reply description included in SRH.

5) Let
6) Next
7) Next

Confor

1) With

invog

routi

260 Man

tion — invalid handle,

ne during which RH was allocated.

EH be the handle referencing an FDWe-execution that corresponds to NRH.
ReplyHandle is set to NRH.

ExecutionHandle is set to NEH.

mance Rules

but Feature MQL0; “Foreign-data wrapper support”, a conforming SQL-server shall not co
ation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
e name> that contains GetNextReply.

(\-specific

quest()

ntain an
interface
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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.

Definition

GetNumReplyBoolVE (
RepllyHandle IN INTEGER,
NumberOfBool VEs ouT INTEGER )

RETURNS [SMALLINT

Genergl Rules

1) Let RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then ari.exception condition is raised: FDWV-specific
cond(tion — 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 dlause> of
Q that the foreign-data wrapper is capable of handling.

5) NumperOfBoolVEs is set to N.

Conformance Rules

1) Withput Feature MO010, “Foreign-data wrapper support”, a conforming SQL-server shall not cohtain an
invodation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper [interface
routine name> that contains GetNumReplyBoolVE.
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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.

Definiti

on

GetNumReplyOrderBy (
RepliyHandle IN INTEGER,

Numb
RETURNS

Generg

1) LetR

2) IfRH
cond

erOfOrderByElems OUT SMALLINT )
SMALLINT

| Rules

H be the value of ReplyHandle.

does not identify an allocated reply description, then an exception condition is raised: FD
tion — invalid handle.

3) Let NOE be the number of <value expression>s used to order the result of the query associated

that t
4) Num

Confor

1) With
invog
routi

he foreign-data wrapper is capable of handling,

herOfOrderByElems is set to NOE.

mance Rules

but Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
ation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
e name> that contains GetNumReplyOrderBy.

(\-specific

with RH

ntain an
interface
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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.

Definit

on

GetNumRgplySelectElems (

RepliyHandle IN INTEGER,
NumberOfSelectListElements ouT SMALLINT )
RETURNS

SMALLINT

General Rules

1)
2)

3)
4)

5)

Let RH be the value of ReplyHandle.

If RH does not identify an allocated reply description, then ar.exception condition is raised: FD

cond

tion — invalid handle.

Let @ be the query associated with RH.

Let N be the number of <value expression> elemefts simply contained in the <select list> of Q
foreign-data wrapper is capable of handling.

Num

Confor

1)

©ISO/IEC 2016 — All rights reserved

With

berOfSelectListElements is set to N.

mance Rules

but Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co

invodation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper

routi

e name> that contains GetNumReplySelectElems.

\-specific

that the

ntain an
interface
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22 3.15GetNumReply TableRefs

Function

Get the number of <table reference>s in the <from clause> of a query that can be processed by the foreign-data

wrapper.

Definit

GetNumRgplyTableRefs (
RepllyHandle IN INTEGER,

Numb
RETURNS

Geners

1) LetR

2) IfRH
cond

3) Let(
4) LetN

foreign-data wrapper is capable of handling.

5) Num

Confor

1) With
invod
routi

on

erOfTableReferences ouT SMALLINT )
SMALLINT

| Rules

H be the value of ReplyHandle.

does not identify an allocated reply description, then ari.exception condition is raised: FD
tion — invalid handle.

be the query associated with RH.

be the number of <table reference> elements’simply contained in the <from clause> of Q
perOfTableReferences is set to N.

mance Rules

but Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
ation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
ne name> that contains GetNumReplyTableRefs.

\-specific

that the

ntain an
interface
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etOpts

Function

Request the foreign-data wrapper to supply information about the capabilities of a given object, and other
information pertaining to that object.

Definition
GetOpts |(
InputHandle IN INTEGER,
HandleType IN SMALLINT,
ReturnFormat ouT INTEGER,
Optijons ouT CHARACTER VARYING(L2),
BuffierLength IN INTEGER,
StrijngLength ouT INTEGER )

RETURNS [SMALLINT

where: L2
defined m

General Rules

1) Let IH be the value of InputHandle and let HT be-the value of HandleType.

2) IfHT
an ex

3) IfIH
Speci

4) Case
a)
(

is determined by the value of StringLength and has a maximum value equal to the impler
aximum length of a variable-length character string.

is not one of the code values in Table 31, “Codes used for foreign-data wrapper handle ty|
ception condition is raised: FDW-specific exception — invalid handle.

does not identify a handle of the'type indicated by HT, then an exception condition is rais
fic exception — invalid handle:

f HT indicates WRAPRPER HANDLE, then

Case:

other information, then a completion condition is raised: no data.

i) Otherwise, a description CD of the capabilities of FDW is created.

hentation-

bes”, then

bd: FDW-

If thedforeign-data wrapper FDW described by IH cannot return a report of its capabfilities and

b) If HT indicates SERVER HANDLE, then
Case:
i) If the foreign server FSdescribed by IH cannot return a report of its capabilities and other

©ISO/IEC 2016 — All rights reserved

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
DTD:

following
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5) The(
Strin
respe

6) Case
a)
b)

Confor

1) With
SQL
<forg

<?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 SQLMEDGenericOption
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 t
SQLMEDGenericOption tag are implementation-defined.

URI as specified in the XML specification. The way in which the foreign-data wrapper knows the
specify in the XML document is implementation-defined.

Seneral Rules of Subclause 21.7, “Character string retrieval”, are applied to Options, CD,
jLength as TARGET, VALUE, TARGET OCTET LENGTH, and REFURNED OCTET LEN
ctively.
f CD is an XML document, then the value of ReturnFofmat is set to one (1).
f CD is in a format defined by the foreign-data wrapper, then the value of ReturnFormat ig
alue, defined by the foreign-data wrapper, thaticorresponds to that format.
NOTE 69 — All negative values are reserved foruse by foreign-data wrappers. All non-negative values a
for use by this International Standard.
mance Rules
put Feature M009, “GetOpts and GetStatistics routinesGetOpts and GetStatistics routines”, ac

server shall not contain an invocation of a <foreign-data wrapper interface routine> that ¢
ign-data wrapper interface routine name> that contains GetOpts.

he

NOTE 68 — The DTD can be internal to the XML document or it can be an exterdal’DTD referepced by a

URI to

| O, and
GTH,

setto a

e reserved

bnforming
bntains a
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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.

\-specific

option

e foreign-

Subclause

nt that is

Definition

GetReplyBoolVE (

RepliyHandle IN INTEGER,
Inde% IN SMALLINT,
BoollVENumber ouT SMALLINT )

RETURNS [SMALLINT

Genergl Rules

1) Let RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then‘an éxception condition is raised: FD
cond(tion — invalid handle.

3) Let I|be the value of Index.

4) Ifligless than 1 (one), then an exception condition is raised: FDW-specific condition — invalig
indey.

5) Let Q be the query associated with RH.-Let WCQ be the <where clause> of Q.

6) Let N be the number of <boolean yalue expression> elements simply contained in WCQ that th
data Wrapper is capable of handling. Let BVEH be a list containing only those N <boolean value epression>
elements, in the same relative pesitions in which they appear in WCQ.

7) If 1 iggreater than N, then.a’completion condition is raised: no data, and no further rules of this
are applied.

8) BoolVENumber-issset to the ordinal position in WCQ of the <boolean value expression> eleme
I-th within BVEH.

Conforpance 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 GetReplyBoolVE.
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22.3.18GetReplyCardinality

Function

Get an estimate of the cardinality of the result set associated with a given reply.

Definition
GetReply[Cardinality (
RepliyHandle IN INTEGER,
RepllyCardinality ouT INTEGER )
RETURNS [SMALLINT
Generdl Rules
1) Let RH be the value of ReplyHandle.
2) If RH does not identify an allocated reply description, then an exception condition is raised: FD
cond|tion — invalid handle.
3) Let ¢ 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 wi
{ is a foreign-data wrapper implementation-dependent default value.
4) ReplyCardinality is set to C.
Conformance Rules
1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co

invog
routi

ation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
e name> that contains GetReplyCardinality.

(\-specific

h RH, then

ntain an
interface
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22.3.19GetReplyDistinct

Function

Get information as to whether the foreign-data wrapper is capable of providing distinct rows in the result set.

Definition

GetReplypistinct (
RepliyHandle IN INTEGER,
IsDijstinct ouT SMALLINT )

RETURNS [SMALLINT

Genergl Rules

1) Let RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then an exception condition is raised: FDY\-specific
condjtion — invalid handle.

3) Case
a) If the foreign-data wrapper is capable of providing’distinct rows in the result set, then IsDisfinct is set

to 1 (one).

b) Otherwise, IsDistinct is set to 0 (zero).

Conformance Rules

1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not coptain an
invodation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper |interface
routine name> that contains GetReplyDistinct.
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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.

Definit

GetReply[ExecCost (

Repl
Repl
RETURNS

General Rules

1) Let RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then ari.exception condition is raised: FD

cond

3) Let (@ be the estimated cost to retrieve the result set asseciated with RH.

4) Repl

Confor

1) With

invod

routi

270 Man

NOTE 71 — If the foreign-data wrapper has no means tozestimate the cost to retrieve the result set associated wj
{ is a foreign-data wrapper implementation-dependent.default value.

on

Handle IN INTEGER,
TotalExecCost ouT INTEGER )
SMALLINT

tion — invalid handle.

TotalExecCost is set to C.

mance Rules

put Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
ation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
e name> that contains GetReplyExecCost.
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th RH, then
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interface
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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.

Definitjon
GetReplyfFirstCost (
RepliyHandle IN INTEGER,
Rep Ik//ExecFi rstCost ouT INTEGER )
RETURNS [SMALLINT
Generdl Rules
1) Let RH be the value of ReplyHandle.
2) If RH does not identify an allocated reply description, then ari.exception condition is raised: FD
cond(tion — invalid handle.
3) Let ¢ 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 tajestimate the cost to retrieve the first row of the result sq
with RH, then C is a foreign-data wrapper implementation-dependent default value.
4) ReplyExecFirstCost is set to C.
Conformance Rules
1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co

invod
routi

ation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
e name> that contains GetReplyFirstCost.

\-specific

t associated

htain an
interface
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22.3.22GetReplyOrder Elem

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.

\-specific

option

a wrapper

Subclause

-th within

Definitjon

GetReplyOrderElem (

RepliyHandle IN INTEGER,
|nd§£ IN SMALLINT,
OrderByNumber ouT SMALLINT )

RETURNS [SMALLINT

Generdl Rules

1) Let RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then‘an éxception condition is raised: FD
cond(tion — invalid handle.

3) Let I|be the value of Index.

4) Ifligless than 1 (one), then an exception condition is raised: FDW-specific condition — invalig
indey.

5) Let Q be the query associated with RH.-Let S_Q be the <select list> of Q.

6) Let Nbe the number of <value expréssion> elements simply contained in S.Q that the foreign-dat
is capgable of handling. Let VEH-be'a list containing only those N <value expression> elements, i the same
relative positions in which they-appear in SLQ.

7) If 1 iggreater than N, then.a’completion condition is raised: no data, and no further rules of this
are applied.

8) OrdefByNumberiis:set to the ordinal position in SLQ of the <value expression> element that is |
VEH

Conformance Rules

1) Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contain an
invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
routine name> that contains 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.

Definitjon
GetReplyReExecCost (
Replk//Handle IN INTEGER,
RepllyReExecutionCost OUT INTEGER )
RETURNS |SMALLINT

General Rules

1) LetR
2) IfRH

cond

3) Letd

N
i

4) ReEX

Confor

1) With

invod

routi

H be the value of ReplyHandle.

does not identify an allocated reply description, then ari.exception condition is raised: FD
tion — invalid handle.

be the estimated cost to re-execute the reply identified by RH.

OTE 73 — If the foreign-data wrapper has no means ta-estimate the cost to re-execute RH, the C is a foreign-g
hplementation-dependent default value.

ecutionCost is set to C.

mance Rules

put Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co
ation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
ne name> that contains GetReplyReExecCost.

\-specific

ata wrapper

htain an
interface
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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.

Definitjon

GetReplyjSelectElem (
RepliyHandle IN INTEGER,
Indegx IN SMALLINT,
SelectListElementNumber ouT SMALLINT )

RETURNS |SMALLINT

General Rules

1)
2)

3)
4)

5)

6)

7)

8)

Confor

Let R

If RH
cond

Letl
Iflis

index.

Let
Let N

relat

If1is
are a

Seled
[-th v

capat[/Ie of handling. Let VEH béaTist containing only those N <value expression> elements, in
i

H be the value of ReplyHandle.

does not identify an allocated reply description, then‘an exception condition is raised: FD
tion — invalid handle.

be the value of Index.

less than 1 (one), then an exception condition is raised: FDW-specific condition — invalig

be the query associated with RH.-Let S.Q be the <select list> of Q.

be the number of <value expression>s simply contained in SLQ that the foreign-data wra

e positions in which they-appear in SLQ.

greater than N, then,a’completion condition is raised: no data, and no further rules of this
pplied.

tListElementNlumber is set to the ordinal position in SLQ of the <value expression> elemg
vithin VEH,

\-specific

option

bper is
the same

Subclause

nt that is

hance 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 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.

Definitjon

GetReplyfTableRef (

RepliyHandle IN INTEGER,
|ndeE IN SMALLINT,
TablleReferenceNumber ouT SMALLINT )

RETURNS [SMALLINT

Generdl Rules

1) Let RH be the value of ReplyHandle.

2) If RH does not identify an allocated reply description, then‘an exception condition is raised: FDW-specific
cond(tion — invalid handle.

3) Let I|be the value of Index.

4) Iflidless than 1 (one), then an exception condition is raised: FDW-specific condition — invalid option
indey.

5) Let Q be the query associated with RH.-Let FCQ be the <from clause> of Q.

6) Let N be the number of <table reference>s simply contained in FCQ that the foreign-data wrapper is
capable of handling. Let TRH béa'list containing only those N <table reference>s, in the same felative
posit{ons in which they appearin FCQ.

7) If 1 iggreater than N, then,a'completion condition is raised: no data, and no further rules of this fubclause
are applied.

8) TablgReferenceNumber is set to the ordinal position in FCQ of the <table reference> element that is I-th
withip TRH.

Conformance Rules

1) Without Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not contain an
invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
routine name> that contains GetReplyTableRef.
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22.3.26GetSPDHandle

Function

Get the descriptor handle of the server parameter descriptor associated with a given ExecutionHandle.

Definition
GetSPDHandle (
ExequtionHandle IN INTEGER,
SPDHandle ouT INTEGER )
RETURNS [SMALLINT
Generdl Rules
1) Let BH be the value of ExecutionHandle.
2) If EH does not identify an allocated FDW-execution, then an exeeption condition is raised: FD
cond|tion — invalid handle.
3) SPDHandle is set to the descriptor handle of the server parameter descriptor associated with EH
Conformance Rules
1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co

invod
routi

ation of a <foreign-data wrapper intérface routine> that contains a <foreign-data wrapper
he name> that contains GetSPDHandle.

\\-specific

ntain an
interface
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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 (
ExequtionHandle IN INTEGER,
SRDHandle ouT INTEGER )
RETURNS [SMALLINT
Generdl Rules
1) Let BH be the value of ExecutionHandle.
2) If EH does not identify an allocated FDW-execution, then an exeeption condition is raised: FD
cond|tion — invalid handle.
3) SRDHandle is set to the descriptor handle of the server rew descriptor associated with EH.
Conformance Rules
1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not co

invod
routi

ation of a <foreign-data wrapper intérface routine> that contains a <foreign-data wrapper
he name> that contains GetSRDHandle.

\\-specific

ntain an
interface
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22.3.28GetStatistics

Function

Retrieve implementation-defined statistics associated with a foreign server request.

Definition
GetStatifstics (
ExequtionHandle IN INTEGER,
ReturnFormat ouT INTEGER,
Stat]istics ouT CHARACTER VARYING(L),
BuffierLength IN INTEGER,
StrijngLength ouT INTEGER )
RETURNS [SMALLINT
where: L |s equal to the value of StringLength and has a maximum value.eéqual to the implementatig

maximunn length of a variable-length character string.

General Rules

1)
2)

3)

Let BH be the value of ExecutionHandle.

If EH does not identify an allocated FDW-execution, then an exception condition is raised: FD
cond|tion — invalid handle.

Case

a)

f the foreign-data wrapper is able.te report statistics associated with the foreign server requ
ated with EH, then a report of thgse statistics is created. If the report is in the form of an XML
then it shall be a valid XML ;document according to the following DTD.

£?xml version="1_.0"\encoding="char encodi ng" ?>
41— SQL/MED GetStatistics Document —>
41— UTF-8 and (UTF-16 are the only required encodings —>
41ELEMENT SQLMEDStatisticsSet (SQLMEDStatistics)+ >
<VELEMENT-SQLMEDStatistics (#PCDATA)>
<VATTLIST SQLMEDStatistics SQLMEDStatisticName CDATA #REQUIRED>
<FAFTLIST SQLMEDStatistics
SQLMEDStatisticType (INTEGER | CHARACTER) #REQUIRED>

n-defined

\-specific

st associ-
jocument,

vherecharencodi g iseither UTF=8-or uTF=16:

NOTE 74 — The CDATA values of the SQLMEDStatisticName attribute and the PCDATA text of the SQLM
tag are implementation-defined.

EDStatistics

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
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).

b) If 9 isinaformat defined by the foreign-data wrapper, then the value of ReturnFormat is set to a

\eahra-dafin v-thaa-faraticra-dataaacanaar-that K. aakdeta-that-farmaat
arutc utTimicu Uy tic Turtiyriruata vwiapgptl tiat CUTTTOoPUTTUS tu that Tuttriat.

NOTE 76 — All negative values are reserved for use by foreign-data wrappers. All non-negative values arg reserved
for use by this part of ISO/IEC 9075.

Conformance Rules

1) Withput Feature M009, “GetOpts and GetStatistics routinesGetOpts and GetStatistics routines”, a cpnforming
SQL1server shall not contain an invocation of a <foreign-data wrapper interface routine> that cpntains a
<forgign-data wrapper interface routine name> that contains GetStatistics.
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22.3.29GetWPDHandle

Function

Get the descriptor handle of the wrapper parameter descriptor associated with a given execution handle.

Definition

GetWPDHandle (
ExequtionHandle IN INTEGER,
WPDHandle ouT INTEGER )

RETURNS [SMALLINT

Generdl Rules

1) Let BH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exeeption condition is raised: FDY\-specific
cond|tion — invalid handle.

3) WPQOHandle is set to the descriptor handle of the wrappér parameter descriptor associated with|EH.

Conformance Rules

1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not coptain an
invodation of a <foreign-data wrapper intérface routine> that contains a <foreign-data wrapper |interface
routipe name> that contains GetWPDHandle.
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22.3.30GetWRDHandle

Function

Get the descriptor handle of the wrapper row descriptor associated with a given execution handle.

Definition

GetWRDHandle (
ExequtionHandle IN INTEGER,
WRDHandle ouT INTEGER )

RETURNS [SMALLINT

Generdl Rules

1) Let BH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exeeption condition is raised: FDY\-specific
cond|tion — invalid handle.

3) WRDHandle is set to the descriptor handle of the wrapper row descriptor associated with EH.

Conformance Rules

1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not coptain an
invodation of a <foreign-data wrapper intérface routine> that contains a <foreign-data wrapper |interface
routipe name> that contains GetWRDHKandle.
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22.3.311nitRequest

Function

Determine whether a foreign-data wrapper can execute a given foreign server request.

Definition

InitRequest (

FSConnectionHandle IN INTEGER,
RequestHandle IN INTEGER,
RepliyHandle ouT INTEGER,

RETURNS

Generg

1)
2)

3)

4)
5)

6)
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Exeq

Let H

If FS
cond

If an
then
diagn
as if

Let H

Let |
implé

N
Case

a)
I

b)

utionHandle ouT INTEGER )
SMALLINT

| Rules

SCH be the value of FSConnectionHandle.

CH does not identify an allocated FSconnection, then@an exception condition is raised: FD
tion — invalid handle.

exception condition is raised in any of the routines invoked in any of the following Gener3
he diagnostics records returned by the invoked routines are transferred to the foreign-data
ostics area associated with the FSConnectionHandle and further processing of this routine is
he exception condition had been raisedin this routine.

H be the value of RequestHandle;

5 be the indication of whether GetSQLString() will be invoked or not. It is foreign-datg
mentation-dependent whether 1G is True or False.

OTE 77 — The only possifle values for 1G are True and False.

RH as the ReguestHandle parameter.

Dthepwise:

(\-specific

| Rules,
wrapper
erminated

wrapper

f1G is True,then let SSbe the SQLString value returned by an invocation of GetSQLString() with

Let NTRE be the NumberOfTableReferenceElement values that would be returned K

y an

invocation of GetNumTableRefElems() with RH as the RequestHandle parameter.

i) For 1 (one) <i < 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 i
of GetTRDHandle () with TRH; as the TableReferenceHandle parameter.

nvocation
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3) Let NC; be the value of the COUNT descriptor field that would be returned by i

nvocation

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
by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,

DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CH

ARAC-

i)

TER_SET_CATALUG, CHARACTER_SET_SCHEMA, CHARACTER_SET]
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA;

USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, 4
SCOPE_NAME fields that would be returned by separate invocations ef.GetDe

| NAME,

nd
scrip-

tor () with TRDH; as the DescriptorHandle parameter, j as the RecordNumber parameter,

and the code for the fields TYPE, LENGTH, OCTET_LENGTH; PRECISION
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL,_PRECISION, CH
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET|
USER_DEFINED_TYPE_CATALOG, USER_DEFINEE“TYPE_SCHEMA,

USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, a

SCALE,
ARAC-
| NAME,

hd

SCOPE_NAME from Table 30, “Codes used for foreign-data wrapper descriptgr fields”,

as the Fieldldentifier parameter.

5) Let TRT; be the TableReferenceType that wiould be returned by an invocation o
TableRefElemType () with TRH; as the TableReferenceHandle parameter.

6) Let TN; be the TableName that would be returned by invocation of GetTableRg
Name () with TRH; as the TableReferenceHandle parameter.

Let NSLE be the NumberOfSelectListElements that would be returned by an invoca
GetNumSelectElems() with'RH as the RequestHandle parameter.

For 1 (one) < k < NSLE;let VEH be the ValueExpressionHandle that would be retu

invocation of GetSeltectElem() with RH as the RequestHandle parameter and k &
SelectListElementNumber parameter.

Let NBVE hethe NumberOfBoolVE values that would be returned by invocation of
BoolVE() with RH as the RequestHandle parameter.

For X(one) < k< NBVE, let VEH,;Ng E be the ValueExpressionHandle that would b

by.an invocation of GetBoolVE() with RH as the RequestHandle parameter, and k
BoolVENumber parameter.

Get-

fTable-

fion of

rned by
s the

GetNum-

b returned
as the

For 1 (one) < m< NS_E+NBVE, let VET,, be the ValueExpressionKind that would b

b returned

by an invocation of GetValueExpKind() with VEH,, as the ValueExpressionHandle param-
eter, and let CN,,, be the ColumnName that would be returned 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)

Case

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.

Otherwise, the resources to manage an FDW-reply are allocated and are referred to as an allocated
reply description. The allocated reply description is assigned a unigue value that is returned in
ReplyHandle.

IG is Falseand, for any reason, the foreign-data wrapper cannot create an FDW-reply|that cqrresponds

RH as described by NTRE, (TRH;, TRDH;, NC;, TRT;, and TN;, for 1 (one) < i 2INTRE), (DTiJ-, for
(one) =i = NTRE and 1 (one) <j = NC;j), NSLE, and (VEH, VETy, and CNj, for 1 (one) gk <
S_E+NBVE), then an exception condition is raised: FDW-specific condifion — unable to [create
eply.

NOTE 78 — One reason for raising this exception could be an Access Rule wiolation at the foreign server|

f 1G is Trueand, for any reason, the foreign-data wrapper cannot-create an FDW-reply that cdrresponds
o RH as described by SS then an exception condition is raised: FDW-specific condition —|unable to
¢reate reply.

(therwise, the FDW-reply corresponding to RH is cfeated.

If thg implementation-defined maximum number of FDW-executions that can be allocated at ong time has
alreafly been reached, then ExecutionHandle is set:to zero and an exception condition is raised:|FDW-

specific condition — limit on number of handles exceeded.

Case

a)

f the memory requirements to manage an FDW-execution cannot be satisfied, then ExecutipnHandle

is set to zero and an exception candition is raised: FDW-specific condition— memory allocation error.

b) If the resources to manage(an FDW-execution cannot be allocated for implementation-definef reasons,

en ExecutionHandle.is set to zero and an implementation-defined exception condition is faised.

c) Otherwise, the resources to manage an FDW-execution are allocated and are referred to as an allocated

ecution description. The allocated execution description is assigned a unique value that is returned
in ExecutiopHandle.

Case

a) If LlG'is'False and the foreign-data wrapper cannot create an FDW-execution that corresporyds to RH
<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 ass

ociated 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
with SRDHandle as the DescriptorHandle parameter and r as the RecordNumber parameter, 1 (one) <r <

NIDA_and to the codes for the fields with non-blank entries in Table 34 “Fnrpign-dafa wrapper

descriptor

field

Identifier parameter. All other fields in the item descriptor areas of SRD are initially undefined.

15) Let N
SPDI
with
SPDI

Fort
defad
with
NIDA
descH
as thg

Confor

1) With
invod
routi

Hefault values”, from Table 30, “Codes used for foreign-data wrapper descriptor fields”, @s

Handle be the DescriptorHandle that is returned by an invocation of the Al locDescriptor
NIDAP as the MaxDetail Areas parameter. Let SPD be the server parameter-descriptor ide
Handle. SPD is associated with the allocated FDW-execution.

It values™, are set to the specified default values by the invocatior of the SetDescriptor(
SPDHandle as the DescriptorHandle parameter and r as the ReécordNumber parameter, 1 (
AP, and to the codes for the fields with non-blank entries in Table 34, “Foreign-data wrapp
iptor field default values”, from Table 30, “Codes used for foreign-data wrapper descripto

Fieldldentifier parameter. All other fields in the item descriptor areas of SPD are initially U

mance Rules

put Feature M010, “Foreign-data wrapper. Support”, a conforming SQL-server shall not co
ation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
he name> that contains InitRequest.

the Field-

IDAP be the number of item descriptor areas that are set up for the server parameter desctfiptor. Let

() routine
tified by

nis descriptor area, fields with non-blank entries in Table 34, “Foreigi-data wrapper descriptor field

) routine
Dne) <r <
Br

[ fields”,
ndefined.

htain an
interface
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22.3.32Iterate

Function

Retrieve the next row from an FDW-execution.

specific

b in which

guence of

field of

bordinate
has a non-
> column

em
ification>

Definition

Iterate |(
ExedutionHandle IN INTEGER )

RETURNS [SMALLINT

Genergl Rules

1) Let BH be the value of ExecutionHandle.

2) If EH does not identify an opened FDW-execution, then an exception’condition is raised: FDW
cond|tion — function sequence error.

3) LetHL1 be the host language in which the SQL-server is written and let HL2 be the host languag
the fgreign-data wrapper is written.

4) Let §be the opened FDW-execution identified by ExeeutionHandle.

5) Let R be the open foreign-data wrapper cursoreffectively associated with Sand let T be the se
rows|included in the result set descriptor of €R.

6) Let 9RD be the server row descriptor for'Sand let N be the value of the TOP_LEVEL_COUNT|

SRD,

7) Case

a) If HL1 and HL2 are bath pointer-supporting languages, then for each item descriptor area in SRD
vhose LEVEL is 04zero) in the first AD item descriptor areas of SRD, and for all of their su
escriptor areas, refer to a <target specification> whose corresponding item descriptor area
ero value of DATA_POINTER as a bound target and refer to the corresponding <select lis
s a boundcolumn.

b) Otherwise; for each item descriptor area in SRD whose LEVEL is 0 (zero) in the first AD i
eseriptor areas of SRD, and for all of their subordinate descriptor areas, refer to a <target speg
s\abound target and refer to the corresponding <select list> column as a bound column.

8) Let BC be the number of the bound targets.
9) Fori,1(one)<i<BC:

286 Management of External Data (SQL/MED)

a) Let IDA be the item descriptor area of SRD corresponding to the i-th bound target and let TT be the
value of the TYPE field of IDA.

b) |

f TT indicates DEFAULT, then:

i) Case:
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1) If the PASSTHROUGH flag associated with EH is True, then let RD be the wrapper row

descriptor associated with S

2) Otherwise, let RD be the table reference descriptor associated with S

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.

i)  The datatype, precision, and scale of the <target specification> described by IDA are effectively

o D ad SO

10) If Ti
a)
b) I
C)

11) Case
a)
b)

12) NRb
13) Case

a)

b)

+ ¥ B ol For o o e £ tlro o, fron oFfF 1ot/ Y
SLLLIU ©T, T, dllUu Ao, ICO'JCL:LIVUI)’, TUT Uic |JUI|JUDCO Ul o mivoueativimT ur Tiel aLC\} UTl1
5 empty, or if CRis positioned after the end of the result set, then:
CR is 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 Subclause are applied.

f the position of CR is before a row NR, then CR is positioned‘en Tow NR.

f the position of CRis on a row OR other than the last row;then CR is positioned on the rq

dliately after OR. Let NR be the row immediately after OR.

bcomes the current row of CR.

f an exception condition is raised during derivation of any <derived column> associated W

then there is no fetched row associated.with S but NR remains the current row of CR.

Dtherwise:

NR becomes the fetched\row associated with S

] Let SShe the selectsource associated with S

ii)  The General Rules of Subclause 21.6, “Implicit FETCH USING clause”, are applied
OPENEDFPW-EXECUTION.

v)  If an exeeption condition is raised during the derivation of any target value, then the
all.the bound targets are implementation-dependent and CR remains positioned on t
rOW:

V.

W imme-

ith NR,

with Sas

values of
e current

Confor

anca Rilac
CAl A2 T\nJ

LI 1 — T \'U

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 lterate.
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22.3.330pen

Function

Open an FDW-execution.

Definition

Open (
ExedutionHandle IN INTEGER )
RETURNS

Generadl Rules

1)
2)

3)

4)
5)

Let BH be the value of ExecutionHandle.

SMALLINT

If EH does not identify an allocated FDW-execution, then an exceptien condition is raised: FDW\-specific

cond(tion — invalid handle.

If EH identifies an opened FDW-execution, then an exception condition is raised: FDW-specific|condition

— fupction sequence error.
Let Sbe the allocated FDW-execution identified by ExecutionHandle.
If thg PASSTHROUGH flag associated with EH.jis True, then:

a)

b)

LLet SRD be the SRDHandle that would®e returned by an invocation of the GetSRDHand I e() routine
vith EH as the ExecutionHandle parameter. Let SPD be the SPDHandle that would be retufned by an
invocation of the GetSPDHand 1) routine with EH as the ExecutionHandle parameter. Let WRD
e the WRDHandle that would;be returned by an invocation of the GetWRDHandle () roufine with
H as the ExecutionHandle parameter. Let WPD be the WPDHandle that would be returned by an
invocation of the GetWPDHand e () routine with EH as the ExecutionHandle parameter.

et NCR be the valtg of the COUNT descriptor field that would be returned by invocation |of the

etDescriptok Q) routine with WRD as the DescriptorHandle parameter, 0 (zero) as the |[Record-
umber parameter, and the code for COUNT from Table 30, “Codes used for foreign-datafwrapper
escriptorfietds”, as the Fieldldentifier parameter.

et DTjbe the effective data type of the j-th column, for 1 (one) < j < NCR, as represented|by the

aluesof the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTER-

, — — , —SE+— ~8HARAC-
TER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME fields that would be returned by separate invocations of the
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,
JSER—DERINED— N , —G a ORE-_SCHEMA - NAME
lields 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 thedields|TYPE,
ENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATE-
IME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER SET_SCHEMA,
CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,
SER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME;SCOPE_CATALOG,
$COPE_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
alues in Table 15, “Codes used for application data types in SQL/CLI".

e) forevery DTjand TDTj, 1 (one) <j < NCR:

i If DTj is an array type and TDT; is not an array lgeator type, then an exception condjtion is
raised: FDW-specific condition — invalid datautype descriptors.

()] If DT} is a multiset type and TDT; is not a multiset locator data type, then an exceptionfcondition
is raised: FDW-specific condition — invalid data type descriptors.

iy If DTjis a row type, then
Case:

1) If TDTj is not a row,type, then an exception condition is raised: FDW-specific cpndition
— invalid data.type'descriptors.

2) If TDT;is arow type and DTj and TDT;j do not conform to the Syntax Rules of

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

iv)  If DFpand TDTj are predefined types, then let HL be the programming language in which the

inoking SQL-server is written. Let operative data type correspondence table be thd data type
correspondence table for HL as specified in Subclause 19.5, “SQL/CLI data type cofrespon-

dences”. Refer to the two columns of the operative data type correspondence table as|the “SQL
data type column” and the “hast 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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f)

9

h)

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 of the
etDe ipto outine with WPD as the DescriptorHandle parameter, O (zero) as the Record-
umber parameter, and the code for COUNT from Table 30, “Codes used for foreign-datafwrapper

descriptor fields”, as the Fieldldentifier parameter.

et PDT; be the effective data type of the j-th parameter, for 1 (one) < j < NCP, asxepresented by the

alues of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTER-
/AL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET CATALOG, JHARAC-
ER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,
SER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
$COPE_SCHEMA, and SCOPE_NAME fields that would be returned by separate invocatipns of the
GtetDescriptor () routine with WPD as the DescriptorHandle parameter, j as the RecordNumber
parameter, and the code for the fields TYPE, LENGTH, OCTEF LENGTH, PRECISION,[SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVALCPRECISION, CHARACTER_SET_CAT-
ALOG, CHARACTER_SET_SCHEMA, CHARACTER{SET_NAME,
SER_DEFINED_TYPE_CATALOG, USER_DERINED_TYPE_SCHEMA,
SER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE | NAME
rom Table 30, “Codes used for foreign-data wrapper descriptor fields”, as the Fieldldentifier param-
gter. TYPE is one of the code values in Table @4, “Codes used for implementation data typps in
$QL/CLI”.

et PTDT; be the effective data type ofthe j-th <target specification>, for 1 (one) <j < NCP, as rep-

esented by the values of the TYPE; LENGTH, OCTET_LENGTH, PRECISION, SCALE} DATE-
IME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET| CATA-
OG, CHARACTER_SET.SCHEMA, CHARACTER_SET_NAME,
SER_DEFINED_TYPELCATALOG, USER_DEFINED_TYPE_SCHEMA,
SER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE |[NAME
flields that would be-returned by separate invocations of the GetDescriptor() routine with SPD as
the DescriptorHandte parameter, j as the RecordNumber parameter, and the code for the fields TYPE,
ENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATE-
IME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_3CHEMA,
CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,
SERSDEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
$COPE_SCHEMA, and SCOPE_NAME from Table 30, “Codes used for foreign-data wrajpper
descriptor fields” as the Fieldldentifier paramete PE ejther indicates ROW ar is ane of the code

values in Table 15, “Codes used for application data types in SQL/CLI”.
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 exception
condition is raised: FDW-specific condition — invalid data type descriptors.

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 con-

dition — invalid data type descriptors.

2) If PTDTj is a row data type and PDT;j and PTDT; do not conform to the Syntax

Rules of

Subclause 9.24, “Data type identity”, in [ISO9075-2], then an exception condition is raised:

iii)
iv)
)
6) Case
a)

b)
q

f the foreign server request associated with EH returns a set of rows, then:

Dtherwise; the General Rules of Subclause 21.5, “Implicit EXECUTE USING and OPEN
lauses’’, are applied to 'EXECUTE' and S as TYPE and ALLOCATED FDW-EXECUTION

tively:

FDW-specific condition — invalid data type descriptors.
If PDT; and PTDTj are predefined data types, then let HL be the programming-langy

age in

which the invoking SQL-server is written. Let operative data type correspondence tgble be the
data type correspondence table for HL as specified in Subclause 19.5, ‘S@L/CLI daja type

correspondences”. Refer to the two columns of the operative data type corresponder
as the “SQL data type column” and the “host data type column”,

Case:

ce table

1) If the row that contains the SQL data type corresponding to PDT; in the SQL data type

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

host data

type column, and PTDT; is not a character string type, then an exception condition is raised:

FDW-specific condition — invalid data type descriptors.

2) Otherwise, if PDTj and PTDT; do not genform to the Syntax Rules of Subclaus

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

If PDT; is a user-defined type, thelan exception condition is raised: FDW-specific g
— invalid data type descriptors.

The General Rules of Subclause 21.5, “Implicit EXECUTE USING and OPEN USINC
are applied toNOPEN' and Sas TYPE and ALLOCATED FDW-EXECUTION, respec

The General Rules of Subclause 21.2, “Implicit foreign-data wrapper cursor”, are af
as ALLOCATED FDW-EXECUTION.

£ 9.24,
\l-specific

ondition

clauses”,
tively.

pliedto S

JUSING
|, respec-

7) EH is said to be an opened FDW-execution.

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 Open.
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22.3.34ReOpen

Function

Reopen an FDW-execution.

Definition

ReOpen (
ExedutionHandle IN INTEGER )
RETURNS [SMALLINT

Generadl Rules

1) Let BH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an exceptien condition is raised: FDY\-specific

cond(tion — invalid handle.

3) The General Rules of Subclause 22.3.33, “Open”, are applied with EH as the ExecutionHandle parameter.

Conformance Rules

1) Withput Feature M010, “Foreign-data wrapper support”, a conforming SQL-server shall not coptain an
invodation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper |interface

routipe name> that contains ReOpen.
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22.3.35TransmitRequest

Function

Transmit a foreign server request to be analyzed by the foreign server.

n-defined

\-specific

b time has
FDW-

dandle is

ion error.

[ reasons,

Definition

TransmitRequest (
FSConnectionHandle IN INTEGER,
RequestString IN CHARACTER VARYING (L),
StrijngLength IN INTEGER,
ExedqutionHandle ouT INTEGER )

RETURNS [SMALLINT

where: L |s equal to the value of StringLength and has a maximum value equaMo the implementatig

maximunn) length of a variable-length character string.

Generdl Rules

1) Let HSCH be the value of FSConnectionHandle.

2) If FSCH does not identify an allocated FS-connection, then an exception condition is raised: FD
cond|tion — invalid handle.

3) Let @ be the allocated FS-connection identifieéd by FSCH.

4) The foreign-data wrapper diagnostics area‘associated with C is emptied.

5) Let AR be the foreign server request-associated with the RequestString.

6) If thgimplementation-defined maximum number of FDW-executions that can be allocated at on
alreagly been reached, thenExecutionHandle is set to zero and an exception condition is raised:
specific condition — limi€'on number of handles exceeded.

7) Case
a) If the memory requirements to manage an FDW-execution cannot be satisfied, then ReplyH

get to zero-and an exception condition is raised: FDW-specific condition — memory allocat
b) If the'resources to manage an FDW-execution cannot be allocated for implementation-define
¢) Otherwise, the resources to manage an FDW-execution are allocated and are referred to as an allocated
FDW-execution. The allocated FDW-execution is assigned a unique value RHV that is returned in
ExecutionHandle.
8) Case:

©ISO/IEC 2016 — All rights reserved

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.

For this descriptor, fields with non-blank entries in Table 34, “Foreign-data wrapper descriptor field default
values”, 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 < SRDIt

Let

torAreas, and the code for the fields with non-blank entries-in<Table 34, “Foreign-data wrapper flescriptor
field pefault values”, from Table 30, “Codes used for foreign<data wrapper descriptor fields”, as the Field-
Identjfier parameter. All other fields in the item descripter areas of SPD are initially undefined.

Let WRDItemDescriptor Areas be the number of item descriptor areas that need to be set up for thie wrapper
row descriptor. Let WRDHandle be the DescriptorHandle that is returned by invocation of the Al locDe-
scrijptor() with WRDItemDescriptor Areasias the MaxDetail Areas parameter. Let WRD be the wrapper
row 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 fi
valugs”, are set to the specified default values by invocation of the SetDescriptor() with
as thg DescriptorHandle parametéerand r as the RecordNumber parameter, 1 (one) < r < WRDIt
torAteas, and the code for the fields with non-blank entries in Table 34, “Foreign-data wrapper glescriptor
field pefault values”, from:Table 30, “Codes used for foreign-data wrapper descriptor fields”, as the Field-
Identjfier parameter. All.other fields in the item descriptor areas of WRD are initially undefined

Let WPDItemDescriptor Areas be the number of item descriptor areas that need to be set up for t
parameter descfiptor. Let WPDHandle be the DescriptorHandle that is returned by invocation of the
AlldcDescriptor () with WPDItemDescriptor Areas as the MaxDetail Areas parameter. Let YWPD be
the Wrapper, parameter descriptor identified by WPDHandle. WPD is associated with the allocajed FDW-
execytion.

wrapper

For this descriptor, fields with non-blank entries in Table 34, “Foreign-data wrapper descriptor field default
values”, are set to the specified default values by invocation of the SetDescriptor () with WPDHandle
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
a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface routine name>
that cantains TransmitRequest
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22.4 Foreign-data wrapper interface SQL -server routines

22.4.1 AllocDescriptor

Function

Allocate g foreign-data wrapper descriptor area and assign a handle to it.

Definition
AllocDescriptor (
MaxDetai lAreas IN SMALLINT,
DesdriptorHandle ouT INTEGER )
RETURNS [SMALLINT

General Rules

1)
2)

3)

ConformanceRules

Let MDA be the value of MaxDetail Areas.

If thg implementation-defined maximum number of fgseign-data wrapper descriptor areas that
allocgted at one time has already been reached, then DescriptorHandle is set to 0 (zero) and an
condjtion is raised: FDW-specific condition — hniit on number of handles exceeded.

Case

a)

b)

f the memory requirements to manage a foreign-data wrapper descriptor area having MDA
gescriptor areas cannot be satisfied, then DescriptorHandle is set to 0 (zero) and an exception
is raised: FDW-specific condition — memory allocation error.

f the resources to manage a foreign-data wrapper descriptor area cannot be allocated for im
tion-defined reasons,then DescriptorHandle is set to 0 (zero) and an implementation-defined
gondition is raised.

Dtherwise, the-resources to manage a foreign-data wrapper descriptor area are allocated and a
to as an allocated foreign-data wrapper descriptor area. The allocated foreign-data wrapper
drea is.assigned a unique value that is returned in DescriptorHandle.

an be
bxception

item

condition

blementa-
Exception

e referred
descriptor

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 AllocDescriptor.
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22.4.2 FreeDescriptor

Function

Release resources associated with a foreign-data wrapper descriptor area.

Definiti

on

FreeDesc
Desc
RETURNS

Generdg

1) LetQ
2) If DH

riptor (
riptorHandle IN INTEGER )
SMALLINT

| Rules

H be the value of DescriptorHandle.

| does not identify an allocated foreign-data wrapper descriptor-area, then an exception co

raiseql: FDW-specific condition — invalid handle.

3) LetO
4) Dis

Confor

1) With
contg
intert

be the allocated foreign-data wrapper descriptor ared identified by DH.
leallocated and all its resources are freed.
mance Rules
put Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper

ace routine name> that contains FreeDescriptor.

hdition is

shall not

in an invocation of a <foreign-dataywrapper interface routine> that contains a <foreign-datp wrapper
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22.4.3 GetAuthorizationld

Function

Get the authorization identifier associated with a user mapping.

Definition

GetAutthizationld (

UserHandle IN INTEGER,
Authorizationld ouT CHARACTER(L),
BuffierLength IN SMALLINT,
StrijngLength ouT SMALLINT )

RETURNS [SMALLINT

where L Has a maximum value equal to the implementation-defined maximum:length of an <identif

Generdl 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 raig
specific condition — invalid handle.

3) Let AID be the authorization identifier associated-with UH.

4) Let BL be the value of BufferLength.

5) The (eneral Rules of Subclause 21.7y“Character string retrieval”, are applied to Authorization
BL, StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET
respectively.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper

contg
intert

ace routine hame> that contains GetAuthorizationld.

er>,

ed: FDW-

d, AID,
| ENGTH,

shall not

in an invoeation of a <foreign-data wrapper interface routine> that contains a <foreign-datia wrapper
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22.4.4 GetBoolVE

Function

Get a handle for a <boolean value expression> from the <where clause> of a query.

Definition

GetBoolVE (
RequestHandle IN INTEGER,
Boo llVENumber IN SMALLINT,
ValueExpressionHandle OUT INTEGER )

RETURNS [SMALLINT

Genergl Rules

1) Let RH be the value of RequestHandle.

2) IfRH
cond

3) LetB

does not identify an allocated request description, then afvexception condition is raised: FD
tion — invalid handle.

VEN be the value of BoolVENumber.

4) If BVMEN s less than 1 (one), then an exception condition is raised: FDW-specific condition — i

optio
5) Let(
6) LetN

N index.

be the query associated with RH.

7) 1f BMEN is greater than N, then d@-¢ompletion condition is raised: no data, and no further rules g

Subc

8) Valug
expre

Confor

1) With

N-specific

valid

be the number of <boolean valué-expression>s simply contained in the <where clause> of Q.

f this

ean value

shall not

ause are applied.

ExpressionHandle is:sét to the value expression handle associated with the BVEN-th <boo
ssion>.

manceRules

put, Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper

contg

indn invocation of a <foreign-data wrapper interface routine> that contains a <foreign—datp wrapper

inter
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22.4.5 GetDescriptor

Function

Get the value of a field from a foreign-data wrapper descriptor area.

Definition

GetDescrjiptor (

DesdriptorHandle IN INTEGER,
RecardNumber IN SMALLINT,
Fieldldentifier IN SMALLINT,
Value ouT ANY,
BuffierLength IN INTEGER,
StrijngLength ouT INTEGER )

RETURNS [SMALLINT

Generdl Rules

1) Let D be the allocated foreign-data wrapper descriptor area.identified by DescriptorHandle and|let N be
the value of the COUNT field of D.

2) Let HI be the value of Fieldldentifier.

3) If Fljis not one of the code values in Table 30, “Codes used for foreign-data wrapper descriptor| fields”,
then fin exception condition is raised: FDW-gpecific condition — invalid descriptor field identifier.

4) Let BN be the value of RecordNumber,

5) Let TYPE be the value of the Type-column in the row of Table 30, “Codes used for foreign-datgd wrapper
desctfiptor fields”, that contains-FI:

6) If TYPEis'ITEM' then:

a) If RN is less than-1\(ene), then an exception condition is raised: dynamic SQL error — invalid
dlescriptor index.
b) If RN is greater than N, then a completion condition is raised: no data.

7) If Flfindicates a descriptor field whose value is the initially undefined value created when the dgscriptor
was ¢reated, then an exception condition is raised: FDW-specific condition — invalid descriptor field
identHier.

8) Let IDA be the foreign-data wrapper item descriptor area of D specified by RN.

9) If TYPEis 'HEADER', then header information from the descriptor area D is retrieved as follows.

300 Management of External Data (SQL/MED)

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) |

f FI indicates COUNT, then the value retrieved is N.
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11)
12)

13)
14)

Conformance Rules

1) Withput Feature M030,“SQL-server foreign data support”, a conforming foreign-data wrapper,
in an invocation(of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
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b) If Fl indicates an implementation-defined descriptor header field, then the value retrieved is
of the implementation-defined descriptor header field identified by FI.

the value

c) Otherwise, if FI indicates a descriptor header field defined in Table 30, “Codes used for foreign-data
wrapper descriptor fields”, then the value retrieved is the value of the descriptor header field identified
by FI.

If TYPE is 'ITEM', then item information from the descriptor area D is retrieved as follows.

Case

a)

b)

Let \f be the value retrieved.

If FI

contdins a Data Type that is not CHARACTER VARY ING \then Value is set to V and no furthe
this Jubclause are applied.

Let BL be the value of BufferLength.

If FI

contdins a Data Type that is CHARACTERNVARYING, then the General Rules of Subclause 21
“Cha¥acter string retrieval”, are applied with'Value, V, BL, and StringLength as TARGET, VALUE
OCTET LENGTH, and RETURNED @CTET LENGTH, respectively.

contg

inter

o ne vallle g pe Rretrieve aple efrieve
wrapper descriptor fields”, that contains FI and the column that contains the descriptor type D. If MBRis 'Nojth
oh the retrieved value is implementation-dependent.

Do D “Ahilj

ne i\l

vrapper descriptor fields”, then the value retrieved is the value of the‘descriptor item field
by FI.

indicates a descriptor field whose row in Table 4, “Fields in foreign-data wrapper descript

indicates a descriptor field whose row inJTable 4, “Fields in foreign-data wrapper descript

face routine name> that contains GetDescriptor.

foreign-data
bn the effect

f 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 FI¢

Dtherwise, if FI indicates a descriptor item field defined in Table 30, Codes used for foreign-data

dentified

Dr areas”,
[ rules of

Dr areas”,
7,
TARGET

shall not

Foreign-data wrapper interfaceroutines 301


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

| SO/IEC 9075-9:2016(E)
22.4 Foreign-data wrapper interface SQL-server routines

22.4.6 GetDistinct

Function

Determine whether the supplied query specifies DISTINCT.

N-specific

tis set to

shall not

hts reserved

Definition

GetDistinct (
Req\.lzstHand le IN INTEGER,
IsDijstinct ouT SMALLINT )

RETURNS [SMALLINT

Generdl Rules

1) Let RH be the value of RequestHandle.

2) If RHdoes not identify an allocated request description, then an exception condition is raised: FD
cond|tion — invalid handle.

3) Let Q be the query associated with RH.

4) Case
a) If the <select list> of Q specifies a <set quantifier> that specifies DISTINCT, then IsDistin

1 (one).

b) Otherwise, IsDistinct is set to 0 (zero).

Conformance Rules

1) Withput Feature M030, “SQL:server foreign data support”, a conforming foreign-data wrapper|
contdin an invocation of ay<foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains GetDistinct.

302 Management of External Data (SQL/MED) ©ISO/IEC 2016 — All rig


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

| SO/IEC 9075-9:2016(E)
22.4 Foreign-data wrapper interface SQL-server routines

2247 GetNumBoolVE

Function

Get the number of <boolean value expression>s simply contained in the <where clause> of a query.

Definition

GetNumBoolIVE (
RequestHandle IN INTEGER,
NumberOfBoolVEs ouT INTEGER )

RETURNS [SMALLINT

Generadl Rules

1) Let RH be the value of RequestHandle.

2) If RHdoes not identify an allocated request description, then an exception condition is raised: FDY\-specific
condjtion — invalid handle.

3) Let Q be the query associated with RH.

4) NumperOfBoolVEs is set to the number of <booleanvalue expression> elements simply contaiped in the
<whaqre clause> of Q.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper{shall not
contdin an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datp wrapper
interface routine name> that contains GetNumBooIlVE.
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22.4.8 GetNumChildren

Function

Get the number of <value expression>s simply contained in the containing <value expression>.

Definition

GetNumChiildren (
ValueExpressionHandle IN INTEGER,
NumberOfChildren ouT SMALLINT )

RETURNS [SMALLINT

Genergl Rules

1) Let (EH be the value of ValueExpressionHandle.

2) If VEH does not identify an allocated <value expression> description, then an exception conditior is raised:
FDW-specific condition — invalid handle.

3) NumperOfChildren is set to the number of <value expression>s simply contained in the <value eqpression>
to which VEH refers.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper

contg

interface routine name> that contains-GetNumChildren.

304 Man

shall not

in an invocation of a <foreign-data)wrapper interface routine> that contains a <foreign-datp wrapper
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22.4.9 GetNumOrderByElems

Function

Get the number of <value expression>s that are used to order the rows of the result of the query identified by
the request handle provided.

Definitjon

GetNumOr{derByElems (
RequestHandle IN INTEGER,
NumberOfOrderByElems OUT SMALLINT )

RETURNS [SMALLINT

Generdl Rules

1) Let RH be the value of RequestHandle.

2) If RHdoes not identify an allocated request description, then atrexception condition is raised: FD
cond(tion — invalid handle.

3) NumperOfOrderByElems is set to the number of <valug'expression>s required to order the row
resulf of the query associated with RH.

Conformance Rules

1) Withput Feature M030, “SQL-server fareign data support”, a conforming foreign-data wrapper

contg
intert

ace routine name> that contains GetNumOrderByElems.

\-specific

s of the

shall not

in an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
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22.4.10GetNumRoutM apOpts

Function

Get the number of generic options of a routine mapping.

Definition

GetNumRoutMapOpts (
RoutlineMappingHandle IN INTEGER,
OptijonCount ouT INTEGER )

RETURNS [SMALLINT

Generadl Rules

1) Let RH be the value of RoutineMappingHandle.

2) If RH does not identify an allocated routine mapping descriptiop; then an exception condition i$ raised:
FDW-specific condition — invalid handle.

3) OptignCount is set to the number of generic options of the routine mapping described by RH.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign;data support”, a conforming foreign-data wrapper{shall not
contdin an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains.GetNumRoutMapOpts.
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22.4.11GetNumSelectElems

Function

Get the number of <value expression>s in the <select list> of a query.

Definition

GetNumSegllectElems (
RequestHandle IN INTEGER,
NumberOfSelectListElements ouT SMALLINT )

RETURNS [SMALLINT

Generadl Rules

1) Let RH be the value of RequestHandle.

2) If RHdoes not identify an allocated request description, then an exception condition is raised: FDY\-specific
condjtion — invalid handle.

3) Let Q be the query associated with RH.

4) NumperOfSelectListElements is set to the number of.<value expression> elements simply contpined in
the <pelect list> of Q.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper{shall not
contdin an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datp wrapper
interface routine name> that contains GetNumSelectElems.
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22.4.12GetNumSer ver Opts

Function

Get the number of generic options associated with the foreign server.

Definition

ServlerHandle IN INTEGER,
OptijonCount ouT INTEGER )
RETURNS [SMALLINT

GetNumSjéve ropts (

Generadl Rules

1) Let §H be the value of ServerHandle.

2) If SHidoes not identify an allocated foreign server description, then-an exception condition is raiged: FDW-
specific condition — invalid handle.

3) OptignCount is set to the number of generic options assoeiated with SH.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign;data support”, a conforming foreign-data wrapper{shall not
contdin 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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22.4.13GetNumTableColOpts

Function

Get the number of generic options of a column of a foreign table.

Definition

GetNumTapbleColOpts (

TablleReferenceHandle IN INTEGER,
ColumnName IN CHARACTER(L),
NamelLength IN SMALLINT,

OptijonCount ouT INTEGER )
RETURNS [SMALLINT

where L gnd has a maximum value equal to the implementation-defined lengthof a variable-length ¢

string.

Generdl 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
FDW specific condition — invalid handle.

3) Let
4) Case
a) If NL is not negative, then let Ixbe NL.

L be the value of NameLength.

b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string length
llength.

5) Case

a) If L is zero, then-an exception condition is raised: FDW-specific condition — invalid string
uffer length.

b) thepwise, let N be the number of whole characters in the first L octets of ColumnName an
e the-number of octets occupied by those N characters.

Case:

haracter

raised:

or buffer

length or

d let NO

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" )

6) Let NC be the number of columns of the foreign table referenced by TRH.
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7) 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.

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.

ConformaneeRutes

1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper{shall not
contdin an invocation of a <foreign-data wrapper interface routine> that contains a <foreigh-data wrapper
interface routine name> that contains GetNumTableColOpts.
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22.4.14GetNumTableOpts

Function

Get the number of generic options of a foreign table.

Definition

GetNumTapbleOpts (
TablleReferenceHandle IN INTEGER,
OptijonCount ouT INTEGER )

RETURNS [SMALLINT

Generadl Rules

1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description; then an exception condition ig raised:
FDW-specific condition — invalid handle.

3) OptignCount is set to the number of generic options of the foreign table referenced by TRH.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign;data support”, a conforming foreign-data wrapper{shall not
contdin 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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22.4.15GetNumTableRefElems

Function

Get the number of <table reference>s contained in the <from clause> of a query.

Definition

GetNumTapbleRefElems (
RequestHandle IN INTEGER,
NumberOfTableReferences ouT SMALLINT )

RETURNS [SMALLINT

Generadl Rules

1) Let RH be the value of RequestHandle.

2) If RHdoes not identify an allocated request description, then an exception condition is raised: FDY\-specific
condjtion — invalid handle.

3) Let Q be the query associated with RH.

4) NumperOfTableReferenceElements is set to the number of <table reference> elements simply ¢ontained
in thg <from clause> of Q.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper{shall not
contdin an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datp wrapper
interface routine name> that contains GetNumTableRefElems.
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22.4.16 GetNumUser Opts

Function

Get the number of generic options of a user mapping.

Definition

GetNumUserOpts (
UserHandle IN INTEGER,
OptijonCount ouT INTEGER )

RETURNS [SMALLINT

Generadl Rules

1) Let YH be the value of UserHandle.

2) If UH does not identify an allocated user mapping description, then-an exception condition is raiged: FDW-
specific condition — invalid handle.

3) OptignCount is set to the number of generic options of the user mapping described by UH.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign;data support”, a conforming foreign-data wrapper{shall not
contdin 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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22.4.17GetNumWrapper Opts

Function

Get the number of generic options of a foreign-data wrapper.

Definiti

on

GetNumWrjapperOpts (
WrapperHandle IN INTEGER,
OptijonCount ouT INTEGER )

RETURNS

Generg

1) LetV

2) IfWH
FDW

3) Optig

Confor

1) With
contg
intert

SMALLINT

| Rules

VH be the value of WrapperHandle.

1 does not identify an allocated foreign-data wrapper description, then an exception condition is raised:
L specific condition — invalid handle.

nCount is set to the number of generic options of the foreign-data wrapper described by WH.
mance Rules
put Feature M030, “SQL-server foreiga data support”, a conforming foreign-data wrapper|shall not

in an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
ace routine name> that contains.GetNumWrapperOpts.
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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

GetOrderByElem (
RequestHandle IN INTEGER,
OrdegrByNumber IN SMALLINT,
ValueExpressionHandle OUT INTEGER,
OrdgringSpec ouT SMALLINT )

RETURNS [SMALLINT

General Rules

1) Let RH be the value of RequestHandle.

2) IfRH
cond

3) Letd
4) 1If ON

indey.

5) Let(
6) LetN

7) 1fON
are a

8) Let\
9) Valug
10) Let

Case

does not identify an allocated request description, then an‘exception condition is raised: FD
tion — invalid handle.

N be the value of OrderByNumber.

| is less than 1 (one), then an exception condition is raised: FDW-specific condition — inva

be the query associated with RH,
be the number of <value expréssion>s required to order the result of Q.

is greater than N, then a completion condition is raised: no data, and no further rules of this
bplied.

EH be the value expression handle associated with the ON-th <value expression> associats
ExpressionHandle is set to VEH.

Sbe the(<brdering specification> associated with VEH.

N-specific

id option

Subclause

d with Q.

a)

i aYal H A i+l + M\l H [al + 1 [ A
H'UOSHEUITICS AOL, UITTT STU UTUCTTTTTYOPTL U =1L (UT1T ).

b) Otherwise, set OrderingSpec to 1 (one).

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 GetOrderByElem.
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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.

Definitjon

GetRoutMapOpt (
RoutlineMappingHandle IN INTEGER,
OptijonNumber IN INTEGER,
OptijonName ouT CHARACTER(L1),
BufflerLengthl IN SMALLINT,
StrijngLengthl ouT SMALLINT,
Optifonvalue ouT CHARACTER(L2),
BufflerLength2 IN SMALLINT,
StrijngLength2 ouT SMALLINT )

RETURNS [SMALLINT

where eagh of L1 and L2 have a value equal to the implementation-defined maximum length of a vafiable-

length ch

General Rules

1)
2)

3)
4)
5)

6)

7)

Let RH be the value of RoutineMappingHandie.

racter string.

If RH does not identify an allocated routine mapping description, then an exception condition i$ raised:

FDWspecific condition — invalid handle.
Let @N be the value of OptionNumber.

Let N be the number of generic options associated with RH.

If ON is less than 1 (ene); then an exception condition is raised: FDW-specific condition — invgid option

index.

If ON is greater-than N, then a completion condition is raised: no data and no further rules of this fubclause

are applied.

Information from the ON-th generic option associated with RH is retrieved.

a)
b)

d)

Let NAME be the name of the generic option.

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.

Let OPTIONVALUE be the value of the generic option.

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.

©ISO/IEC 2016 — All rights reserved Foreign-data wrapper interfaceroutines 317


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

| SO/IEC 9075-9:2016(E)
22.4 Foreign-data wrapper interface SQL-server routines

22.4.20GetRoutM apOptName

Function

Get the value of a generic option associated with a given routine mapping, given the option name.

Definition
GetRoutMapOptName (
RoutlineMappingHandle IN INTEGER,
OptifonName IN CHARACTER(L1),
BufflerLengthl IN SMALLINT,
Optijonvalue ouT CHARACTER(L2),
BufflerLength2 IN SMALLINT,
StrijngLength2 ouT SMALLINT )
RETURNS [SMALLINT
where eagh of L1 and L2 have a value equal to the implementation-defigeéd maximum length of a va
length character string.
Generdl Rules
1) Let RH be the value of RoutineMappingHandle.
2) If RH does not identify an allocated routine mapping description, then an exception condition i
FDW specific condition — invalid handle.
3) Let NL be the value of BufferLengthl.
4) Case
a) If NL is not negative, then\et L be NL.
b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string length
llength.
5) Case
a) If L is zefo, then an exception condition is raised: FDW-specific condition — invalid string

];uffer length.
b)

Fiable-

raised:

or buffer

length or

thefwise, let N be the number of whole characters in the first L octets of OptionName and

let NO be

t

he number of octets occupied by those N characters.

Case:

) If NO % L, then an exception condition is raised: FDW-specific condition — invalid
name.

TRIM ( BOTH * * FROM "ON" )
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6) Case:

a) |

f 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.

i) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to OptionValue,
OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET

LENCGCTLL cnd DRDETLIDANCI AT T L CALCTLL o

b)

Confor

1) With
contg
intert

LLINOTTT, AdiTU TN TUTITNINLLL Vo T T LLINUJUTTT, IUDIJUL;LIVCIy

Dtherwise, an exception condition is raised: FDW-specific condition — option name pot-fopund.

mance Rules

put Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper|shall not
in an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
ace routine name> that contains GetRoutMapOptName.
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22.4.21GetRoutineM apping

Function

Get the routine mapping handle for an allocated routine mapping description.

H.

Definition
GetRoutijneMapping (
ValueExpressionHandle IN INTEGER,
RoutlineMappingHandle ouT INTEGER )
RETURNS [SMALLINT
Genergl Rules
1) Let (EH be the value of ValueExpressionHandle.
2) If VEH does not identify an allocated <value expression> description, then an exception conditior is raised:
FDW-specific condition — invalid handle.
3) Let RMH be the handle for the allocated routine mapping<«escription that is associated with VH
4) Rout|neMappingHandle is set to RMH.
Conformance Rules
1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper,

contg
intert

ace routine name> that contains GetRoutineMapping.
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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

GetSeledtElem (
RequestHandle IN INTEGER,
SelegctListElementNumber IN SMALLINT,
ValueExpressionHandle ouT INTEGER )

RETURNS [SMALLINT

Generadl Rules

1) Let RH be the value of RequestHandle.

2) If RHdoes not identify an allocated request description, then afyexception condition is raised: FDW-specific
condjtion — invalid handle.

3) Let 9LEN be the value of SelectListElementNumber.

4) If SLENis less than 1 (one), then an exception condition is raised: FDW-specific condition — invglid option
index.

5) Let Q be the query associated with RH.
6) Let N be the number of <value expression> elements simply contained in the <select list> of Q

7) If SLEN s greater than N, then a.cempletion condition is raised: no data, and no further rules of this Sub-
clausg are applied.

8) \alugExpressionHandle is'set to the value expression handle associated with the S_LEN-th <value expression>
assodiated with Q.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper{shall not

contdin@n invocation of a <foreign-data wrapper interface routine> that contains a <foreign—da? wrapper
intert i i .
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22.4.23GetSelectElemType

Function

Get the kind of a <value expression> in the <select list> of a query.

Definition

GetSele
val
val

RETURNS

ElemType (

ExpressionHandle IN INTEGER,
ExpressionType ouT SMALLINT )
MALLINT

Generdl Rules

1) Let
2) IfV

EH be the value of ValueExpressionHandle.

does not identify an allocated <value expression> description, then an exception conditior is raised:

3) ValugExpressionType is set to the value of ValueExpressignKind that would be returned by invgcation of

1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper{shall not
contgin an invocation of a <foreign-datawrapper interface routine> that contains a <foreign-datp wrapper
interface routine name> that contains-GetSelectElemType.
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22.4.24GetServer Name

Function

Get the name of the foreign server associated with the provided server handle.

Definition
rName (
ServlerHandle IN INTEGER,
ServjerName ouT CHARACTER(L),
BuffierLength IN SMALLINT,
StrijngLength ouT SMALLINT )

1) Let §H be the value of ServerHandle.

2) If SHidoes not identify an allocated foreign server description, then an exception condition is raig
specific condition — invalid handle.

3) Let 9N be the server name associated with SH.

4) Let BL be the value of BufferLength.

5) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to ServerName,
and $tringLength as TARGET,VALUE, TARGET OCTET LENGTH, and RETURNED OCTET
respectively.

Conformance Rules

1) Withput Featuredvt030, “SQL-server foreign data support”, a conforming foreign-data wrapper

©ISO/IEC 2016 — All rights reserved
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22.4.25Get Server Opt

Function

Get the value of a generic option associated with a foreign server.

Definition

GetServgropt (
ServlerHandle IN INTEGER,
OptijonNumber IN INTEGER,
OptijonName ouT CHARACTER(L1),
BuffierLengthl IN SMALLINT,
StrijngLengthl ouT SMALLINT,
Optifjonvalue ouT CHARACTER(L2),
BuffierLength2 IN SMALLINT,
StrijngLength2 ouT SMALLINT )

where eagh of L1 and L2 has a maximum value of equal to the implementation-defined length of a ariable-

3)
4)
5)

6)

7)

If SH|does not identify an allocated foreign-server description, then an exception condition is raiged: FDW-

be the number of generic-aptions associated with SH.

is less than 1 (one),then an exception condition is raised: FDW-specific condition — invalid option

is greater thamN, then a completion condition is raised: no data, and no further rules of this pubclause

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.

Let OPTIONVALUE be the value of the generic option.

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.

Definition
IN INTEGER,
IN CHARACTER(L1),
IN SMALLINT,
ouT CHARACTER(L2),
IN SMALLINT,
StrijngLength2 ouT SMALLINT )

RETURNS [SMALLINT

where eagh of L1 and L2 has a maximum value of equal to the implementation-defined length of a ariable-
length character string.

General Rules

1) Let §H be the value of ServerHandle.

2) If SHldoes not identify an allocated foreign serverdescription, then an exception condition is raiged: FDW-
specific condition — invalid handle.

3) Let BL be the value of Bufferlengthl.
4) Case

a) If BL is not positive, then‘an’ exception condition is raised: FDW-specific condition — invalid string
length or buffer length

b) Otherwise, let L be\BL, 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 pption
hame.

i) 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.

b) Otherwise, an exception condition is raised: FDW-specific condition — option hame not found.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data,wrapper{shall not
contgin an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datp wrapper
interface routine name> that contains GetServerOptByName.
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22 4.27GetServer Type

Function

Get the type of a foreign server.

Definition
rType (
ServlerHandle IN INTEGER,
ServlerType ouT CHARACTER(L),
BuffierLength IN SMALLINT,
StrijngLength ouT SMALLINT )

RETURNS [SMALLINT

where L Has a maximum value of equal to the implementation-defined lengthof a variable-length cf

string.

Genergl Rules

1) Let §H be the value of ServerHandle.

2) If SHldoes not identify an allocated foreign server description, then an exception condition is rais

3)
4)
5)

1)

specific condition — invalid handle.

Let T be the server type associated with SH.

Let BL be the value of BufferLength.

The General Rules of Subclause 21:%; “Character string retrieval”, are applied to ServerType, S
StringLength as TARGET, VALUE;"TARGET OCTET LENGTH, and RETURNED OCTET LEN

respectively.

Withput Feature’M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
contgin an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-dat
interface reutine name> that contains GetServerType.

aracter

ed: FDW-

[, BL, and
GTH,

shall not
 Wrapper
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22.4.28GetServerVersion

Function

Get the version of a foreign server.

Definition

GetServgrVersion (
ServlerHandle IN INTEGER,
ServerVersion ouT CHARACTER(L),

rLength IN SMALLINT,
StrijngLength ouT SMALLINT )
RETURNS [SMALLINT

where L Has a maximum value of equal to the implementation-defined lengthof a variable-length cf
string.

Generdl Rules

1) Let §H be the value of ServerHandle.

2) If SHldoes not identify an allocated foreign server description, then an exception condition is rais
specific condition — invalid handle.

3) Let
4) Let BL be the value of BufferLength.

be the server version associated with-SH.

5) The General Rules of Subclause 217, “Character string retrieval”, are applied to Server\ersion
and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET
respectively.

1) Withput Feature’M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
contgin an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-dat
interface routine name> that contains GetServer\ersion.

aracter

ed: FDW-

, SV, BL,
| ENGTH,

shall not
 Wrapper
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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

GetSQLString (
RequestHandle IN INTEGER,
StrijngFormat IN INTEGER,

StrijngLength ouT INTEGER )

RETURNS

where L i
implemer

Geners

1)
2)

3)
4)
5)

6)

7)

Let H

If RH
cond

Let
Let S

If SF
charg
cond

Case

a)

b)

(

q

$ubclause 14.3, “<SQL procedure statement>".

ring ouT CHARACTER VARYING(L),
rLength IN INTEGER,

SMALLINT

5 greater than or equal to the StringLength value returned, with.a maximum value equal to
tation-defined maximum length of a variable-length character.string.

| Rules

H be the value of RequestHandle.

does not identify an allocated request description, then an exception condition is raised: FD
tion — invalid handle.

be the query associated with RH.
- be the value of StringFormat.

does not identify a value that-s equal to any value in Table 35, “Codes used for the forma

tion — invalid string format.

f SF identifies-an implementation-defined value, then let QueryString be the implementatio
haracter,string representation of Q.

Dtherwise, let QueryString be a character string conforming to the Format and Syntax Rul

the

\-specific

t of the

cter string transmitted by GetSQLString()”, then an exception condition is raised: FDW-gpecific

h-defined

s of

The General Rules of Subclause 21.7, “Character string retrieval”, are applied to SQLString, QueryString,
BufferLength, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
OCTET LENGTH, respectively.

Conformance Rules

1) Without Feature M006, “GetSQLString routine”, a conforming foreign-data wrapper shall not contain an
invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface
routine name> that contains GetSQLString.
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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.

Definitjon

GetTablgColOpt (
TablieReferenceHandle IN
ColumnName IN
NamelLength IN
OptijonNumber IN
OptijonName ouT
BuffierLengthl IN
StrijngLengthl ouT
OptijonValue ouT
BufflerLength2 IN
StrijngLength2 ouT

INTEGER,
CHARACTER(L),
SMALLINT,
INTEGER,

CHARACTER(L1),

SMALLINT,
SMALLINT,

CHARACTER(L2),

SMALLINT,
SMALLINT )

where eagh of L, L1, and L2 has a maximum value equal to:the implementation-defined length of a Yariable-

1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description, then an exception condition ig raised:
FDWspecific condition — invalid'handle.

3) Let
4) Case

L be the value of NameLength.

a) If NL is notpasitive, then an exception condition is raised: FDW-specific condition — invalid string

llength orouffer length.

b) Otherwise, let L be NL, let N be the number of whole characters in the first L octets of ColumnName,

anddet NO be the number of octets occupied by those N characters.

Case:

i)

i)

5) Case:

If NO # L, then an exception condition is raised: FDW-specific condition — invalid column

name.

Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of

TRIM ( BOTH * * FROM "CN" )
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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.
i) Let N be the number of generic options associated with the column identified by TCN.
i) If ONis less than 1 (one), then an exception condition is raised: FDW-specific condjtion —
invalid option index.
iv)  If ON s greater than N, then a completion condition is raised: no data and nofurthejr rules of
this Subclause are applied.
) Let NAME be the name of the ON-th generic option associated with the column identified by
TCN.
i)  The General Rules of Subclause 21.7, “Character string retrieval™;yare applied to OpfionName,
NAME, BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET LENGTH,
and RETURNED OCTET LENGTH, respectively.
ii) Let VALUE be the value of the ON-th generic option-associated with the column idgntified by
TCN.
iii)  The General Rules of Subclause 21.7, “Chardeter string retrieval”, are applied to OptionValue,
VALUE, BufferLength2, and StringLength2:as TARGET, VALUE, TARGET OCTET LENGTH,
and RETURNED OCTET LENGTH, respectively.
Conformance Rules
1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper|shall not

contg
intert

in an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datg wrapper

ace routine name> that contains GetTableColOpt.
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22 4.31GetTableColOptByName

Function

I SO/IEC 9075-9:2016(E)
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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.

Definitjon

GetTablgColOptByName (
TablleReferenceHandle IN
ColumnName IN
NamelLength IN
OptijonName IN
BuffierLengthl IN
OptijonValue ouT
BufflerLength2 IN
StrijngLength2 ouT

INTEGER,
CHARACTER(L),
SMALLINT,

CHARACTER(L1),

SMALLINT,

CHARACTER(L2),

SMALLINT,
SMALLINT )

where eagh of L, L1, and L2 has a maximum value equal to thedmplementation-defined length of a Yariable-

1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description, then an exception condition ig raised:
FDWspecific condition — invalid handle.

3) Let
4) Case

L be the value of NameLength.

a) If NL is not positive;then an exception condition is raised: FDW-specific condition — invalid string

llength or buffer.length.

b) Otherwise;Jet'L be NL, let N be the number of whole characters in the first L octets of ColumnName,

Case;

gnd let.NObe the number of octets occupied by those N characters.

i)

i)

5) Case:

If NO # L, then an exception condition is raised: FDW-specific condition — invalid column

name.

Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of

TRIM ( BOTH * * FROM "CN" )

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

2)

If BL is not positive, then an exception condition is raised: FDW-specific condit
invalid string length or buffer length.

Otherwise, let Bl 1 be BL, let BN be the number of whole characters in the first

ion —

L1 octets

1)

2)

Conformance Rules

1) Withput Feature M030,“SQL-server foreign data support”, a conforming foreign-data wrapper

i) Case:

of OptionName, and let BNO be the number of octets occupied by those BN characters.

Case:

A) If BNO # BL1, then an exception condition is raised: FDW-specific-condition
option name.

B) Otherwise, let ON be the first BL1 octets of OptionName and let TON be th

TRIM ( BOTH * * FROM "ON* )

If TON is not equivalent to the name of a genéric’option associated with TRH, t

exception condition is raised: FDW-specifiC ¢ondition — option name not found.

Otherwise:

A) Let VALUE be the value of thezgeneric option associated with TRH whose
TON.

— invalid

e value of

hen an

hame is

B) The General Rules of Stbclause 21.7, “Character string retrieval”, are appllied to

OptionValue, VALUE; BufferLength2, and StringLength2 as TARGET, VAL
TARGET OCTET\-ENGTH, and RETURNED OCTET LENGTH, respectiv

|lUE,
ely.

shall not

contdin an invocation\of a <foreign-data wrapper interface routine> that contains a <foreign-datp wrapper

interface routine nameé> 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.

Definition

GetTablgopt (
TablieReferenceHandle IN INTEGER,
OptijonNumber IN INTEGER,
OptijonName ouT CHARACTER(L1),

BuffierLengthl IN SMALLINT,
StrijngLengthl ouT SMALLINT,
Optijonvalue ouT CHARACTER(L2),
BuffierLength?2 IN SMALLINT,

StrijngLength2 ouT SMALLINT )

where eagh of L1 and L2 has a maximum value equal to the implementation-defined length of a variable-length

2) If TRH does not identify an allocated table reference description, then an exception condition ig raised:

3) Let QN be the value of OptionNumber.

4) Let N be the number of generic options associated with TRH.

5) If ON s less than 1 (ene); then an exception condition is raised: FDW-specific condition — invgid option
inde.

6) If ONisgreaterthan N, then a completion condition is raised: no dataand no further rules of this pubclause
are applied

7) Let

8) 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.

9) Let VALUE be the value of the ON-th generic option associated with TRH.

10) 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.
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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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Get the value of a generic option associated with the foreign table identified by the specified table reference
handle, given the option name.

Definitjon

GetTablgOptByName (
TablieReferenceHandle IN
OptijonName IN
BuffierLengthl IN
OptijonValue ouT
BufflerLength2 IN
StrijngLength2 ouT

INTEGER,
CHARACTER(L1),
SMALLINT,
CHARACTER(L2),
SMALLINT,
SMALLINT )

where eagh of L1 and L2 has a maximum value equal to the implementation-defined length of a variable-length

1) Let T[RH be the value of TableReferenceHandle;

2) If TRH does not identify an allocated table reference description, then an exception condition ig raised:
FDW-specific condition — invalid handle;

3) Let
4) Case

L be the value of BufferLengthl.

a) If NL is not positive, then-an exception condition is raised: FDW-specific condition — invalid string

llength or buffer length.

b) Otherwise, let & be' NL, let N be the number of whole characters in the first L octets of Opt{onName,

and let NO bge'the number of octets occupied by those N characters.

Case:
i If NO # L, then an exception condition is raised: FDW-specific condition — invalid pption
i) Otherwise, let ON be the first L octets of OptionName and let TON be the value of

5) Case:

TRIM ( BOTH * * FROM "ON" )

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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i)
i)

Let VALUE be the value of the generic option associated with TRH whose name is TON.

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.

Confor mance Rules

1) Withput
conta

in an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-da
interface routine name> that contains GetTableOptByName.

rthhaII not

Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrappe
wrapper
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22.4.34GetTableRefElem

Function

Get a <table reference> element from the <from clause> of a query, given a request handle and a table reference
element number.

\-specific

valid

this Sub-

bference>

shall not

Definitjon

GetTablgrRefElem (
RequestHandle IN INTEGER,
TablleReferenceElementNumber IN INTEGER,
TablleReferenceHandle ouT INTEGER )

RETURNS [SMALLINT

Genergl Rules

1) Let RH be the value of RequestHandle.

2) If RHdoes not identify an allocated request description, then.an exception condition is raised: FD
cond(tion — invalid handle.

3) Let TREN be the value of TableReferenceElementNmber.

4) If TREN is less than 1 (one), then an exception condition is raised: FDW-specific condition — i
option index.

5) Let Q be the query associated with RH,

6) Let N be the number of <table reference> elements in the <from clause> of Q.

7) If TREN s greater than N, then.a’completion condition is raised: no data, and no further rules ot
clausg are applied.

8) TablgReferenceHandle is-set to the table reference handle associated with the TREN-th <table r
assodiated with Q.

ConformanceRules

1) Withputdeature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
contalfran nvocation of a <forefgn-data Wrapper Interface routing> that contains a <foreign-da
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22.4.35GetTableRefElemType

Function

Get the type of a <table reference>, given its table reference handle.

Definition

GetTablerRefElemType (
TablleReferenceHandle IN INTEGER,
TablieReferenceType ouT SMALLINT )

RETURNS [SMALLINT

Generadl Rules

1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description; then an exception condition ig raised:
FDW-specific condition — invalid handle.

3) Let TRT be the type of the <table reference> associated with TRH.
4) TablgReferenceType is set to TRT.

Conformance Rules

1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper|shall not
contdin an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains GetTableRefElemType.
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22.4.36GetTableRef TableName

Function

Get the table name of a TABLE_NAME <table reference> identified by the given table reference handle.

Definition

GetTableRefTableName (
TablleReferenceHandle IN INTEGER,
TablleName ouT CHARACTER(L),
BuffierLength IN SMALLINT,
StrijngLength ouT SMALLINT )

RETURNS [SMALLINT

where L Has a maximum value of equal to the implementation-defined lengthof a variable-length cf
string.

Generdl 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
FDW specific condition — invalid handle.

3) If TRH does not identify a <table reference>.with a type of TABLE_NAME, then an exception
is raiped: FDW-specific condition — invalid-handle.

4) Let
5) Let BL be the value of BufferLength.

ME be the value of the table name of the <table reference> identified by TRH.

6) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to TableName, N
and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET
respectively.

1) Withput-Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper

aracter

raised:

condition

AME, BL,
| ENGTH,

shall not

contgin.an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datp wrapper

interface routine name> that contains GetTableRefTableName.
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22.4.37GetTableServer Name

Function
Get the name of the foreign server associated with the foreign table identified by the given table reference
handle.
Definitjon
GetTablgServerName (
TablieReferenceHandle IN INTEGER,
ServerName ouT CHARACTER(L),
BufflerLength IN SMALLINT,
StrijngLength ouT SMALLINT )

| Rules

RH be the value of TableReferenceHandle.

H does not identify an allocated table reference‘description, then an exception condition i
specific condition — invalid handle.
3) Let 9N be the server name associated with thé& foreign table identified by TRH.
4) Let

5) The

L be the value of BufferLength.

eneral Rules of Subclause 2.7 “Character string retrieval”, are applied to ServerName,
tringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET

1) Withput Feature’M030, “SQL-server foreign data support”, a conforming foreign-data wrapper
contgin an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-dat
interface routine name> that contains GetTableServerName.

raised:

SN, BL,
| ENGTH,

shall not
 Wrapper
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22.4.38GetTRDHandle

Function

Get the descriptor handle of the table reference descriptor associated with a given table reference handle.

Definiti

on

GetTRDHandle (

Tabl
TRDH
RETURNS

Generg

1) LetT

2) If TR
FDW

3) TRD

Confor

1) With
contg
intert

ReferenceHandle IN INTEGER,
andle ouT INTEGER )
SMALLINT

| Rules

RH be the value of TableReferenceHandle.

H does not identify an allocated table reference description;then an exception condition i
L specific condition — invalid handle.

mance Rules
put Feature M030, “SQL-server foreigs data support”, a conforming foreign-data wrapper

ace routine name> that contains.GetTRDHandle.

Handle is set to the descriptor handle of the table reference descriptor associated with TRH.
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22.4.39GetUser Opt

Function

Get the name and value of a generic option associated with the user mapping identified by the specified user
handle, given an option number.

Definitjon

GetUserQpt (
UserHandle IN INTEGER,
OptijonNumber IN INTEGER,
OptijonName ouT CHARACTER(L1),
BufflerLengthl IN SMALLINT,
StrijngLengthl ouT SMALLINT,
Optifonvalue ouT CHARACTER(L2),
BufflerLength2 IN SMALLINT,
StrijngLength2 ouT SMALLINT )

RETURNS [SMALLINT

where eagh of L1 and L2 has a maximum value equal to the implementation-defined length of a variable-length

character string.

General Rules

1)
2)

3)
4)
5)

6)

7)

Let UH be the value of UserHandle.

If UH does not identify an allocated usermapping description, then an exception condition is raided: FDW-

specific condition — invalid handle.
Let @N be the value of OptionNumber.

Let N be the number of generic options associated with UH.

If ON is less than 1 (ene); then an exception condition is raised: FDW-specific condition — invgid option

index.

If ON is greater-than N, then a completion condition is raised: no data and no further rules of this fubclause

are applied.

Information from the ON-th generic option associated with UH is retrieved.

a)
b)

d)

Let NAME be the name of the generic option.

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.

Let OPTIONVALUE be the value of the generic option.

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 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

GetUserQptByName (

UserHandle IN INTEGER,
OptijonName IN CHARACTER(L1),
BuffierLengthl IN SMALLINT,
Optijonvalue ouT CHARACTER(L2),
BuffierLength?2 IN SMALLINT,
StrijngLength2 ouT SMALLINT )

RETURNS [SMALLINT

where eagh of L1 and L2 has a maximum value equal to the implementation-defined length of a variable-length
character string.

General 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 raiged: FDW-
specific condition — invalid handle.

3) Let NL be the value of BufferLength1:
4) Case

a) If NL is not positive, then-an exception condition is raised: FDW-specific condition — invalid string
llength or buffer length.

b) Otherwise, let & be' NL, let N be the number of whole characters in the first L octets of Opt{onName,
and let NO bge'the number of octets occupied by those N characters.

Case:

i If NO # L, then an exception condition is raised: FDW-specific condition — invalid pption

nameae
T

TICr

i) Otherwise, let ON be the first L octets of OptionName and let TON be the value of
TRIM ( BOTH * * FROM "ON" )

5) Case:
a) If TON is equivalent to the name of a generic option associated with UH, then:

i) Let OPTIONVALUE be the value of the generic option associated with UH whose name is
equivalent to TON.
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)] 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.

Confor

mance Rules

1) With
contg
intert

put Feature MO030, “SQL-server foreign data support”, a conforming foreign-data Wrapper[LshaII not
in an invocation of a <foreign-data wrapper interface routine> that contains a <foreigndata wrapper
ace routine name> that contains GetUserOptByName.
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22.4.41GetValExpr ColName

Function

Get the column name of a COLUMN_NAME <value expression>, given its value expression handle.

Definition

GetValExprColName (

ExpressionHandle IN INTEGER,
nName ouT CHARACTER(L),
rLength IN SMALLINT,
StrijngLength ouT SMALLINT )

ter string.

1) Let \{EH be the value of ValueExpressionHandle.

2) If VBH does not identify an allocated value expression:description, then an exception condition| is raised:
FDW-specific condition — invalid handle.

3) If VHH does not identify a <value expression> with a type of COLUMN_NAME, then an excefption con-
dition is raised: FDW-specific condition — invalid handle.

4) Let 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 Subclause 21.7, “Character string retrieval”, are applied to ColumnName} NAME,
BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET LENGTH,
respectively.

Conformance Rales

1) Withput Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper{shall not

contgin an.invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datp wrapper

interfacéroutine name> that contains GetValExprColName.
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22 4.42 GetValueExpDesc

Function

Get the handle for a value expression descriptor describing a <value expression>, given its value expression

handle.

Definit

GetValus
Valu
Valu

RETURNS

Geners

1) Let\

2) IfVE
FDW

3) Let\
descr

4) Valug

Confor

1) With
contd
intert

on

ExpDesc (

eExpressionHandle IN INTEGER,
eExpDescriptorHandle OUT INTEGER )
SMALLINT

| Rules

EH be the value of ValueExpressionHandle.

Lspecific condition — invalid handle.

ibes the <value expression> identified by VEH.

ExpDescriptorHandle is set to VEDH.

mance Rules

but Feature M030, “SQL-seryer foreign data support”, a conforming foreign-data wrapper
in an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-dat
ace routine name> that contains GetValueExpDesc.

H does not identify an allocated <value expression> desgcription, then an exception condition is raised:

EDH be the value expression descriptor handle associated with the value expression descifiptor that

shall not
p wrapper

©ISO/IEC 2016 — All rights reserved

Foreign-data wrapper interfaceroutines 349


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

| SO/IEC 9075-9:2016(E)
22.4 Foreign-data wrapper interface SQL-server routines

22.4.43GetValueExpKind

Function

Get the kind of a <value expression>, given its value expression handle.

Definition

GetValugExpKind (
ValueExpressionHandle IN INTEGER,
ValueExpressionKind ouT SMALLINT )

RETURNS [SMALLINT

Genergl Rules

1) Let (EH be the value of ValueExpressionHandle.

2) If VEH does not identify an allocated <value expression> description, then an exception conditior is raised:
FDW-specific condition — invalid handle.

3) Let\

N
e

4) Valug

Confor

1) With
contg
intert

EK be the kind of the <value expression> associated’ with VEH.

OTE 82 — The permissible values of the kind of a <valug‘expression> are listed in Table 28, “Codes used for
Kpression> kinds”.

ExpressionKind is set to VEK.

mance Rules
but Feature M030, “SQL-server foreign data support”, a conforming foreign-data wrapper

ace routine name> that contains GetValueExpKind.
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22.4.44GetValueExpName

Function

Get the name associated with a <value expression>.

Definition

GetValugExpName (

Handle IN INTEGER,
ExpressionHandle IN INTEGER,
rLength IN INTEGER,
ExpressionNameLength OUT INTEGER,
ExpressionName OUT CHARACTER(L) )

RETURNS [SMALLINT

where L has a maximum value equal to the implementation-defined length ofa variable-length charag

Generdl Rules

1) Let
2) IfVi

EH be the value of ValueExpressionHandle.

specific condition — invalid handle.
3) Let JEN be the name associated with VEH.

4) The General Rules of Subclause 21.7, “Character string retrieval”, are applied to ValueExpressi
VEN/ BufferLength, and ValueExpressionNameLength as TARGET, VALUE, TARGET OCTET
and RETURNED OCTET LENGTH;respectively.

Conformance Rules

1) Withput Feature M030,“SQL-server foreign data support”, a conforming foreign-data wrapper

ter string.

does not identify an allocated <value expressian> description, then an exception condition is raised:

lonName,
| ENGTH,

shall not

contgin an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-datp wrapper

interface routinésame> that contains GetValueExpName.
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22.4.45GetValueExpTable

Function

Get the table reference handle with which the table associated with the <value expression> identified by the
specified value expression handle is associated.

Definition

GetValugExpTable (
ValueExpressionHandle IN INTEGER,
TablleReferenceHandle OUT INTEGER )
RETURNS |SMALLINT

General Rules

1) Let \{EH be the value of ValueExpressionHandle.

2) If VEH does not identify an allocated <value expression> desgription, then an exception condition is raised:
FDW-specific condition — invalid handle.

3) Let T|BL be the table associated with the allocated <value'expression> identified by VEH. TableReference-
Handle is set to the table reference handle that identifies the table reference descriptor that desgribes T.

Conformance Rules

1) Withput Feature M030, “SQL-server fareign data support”, a conforming foreign-data wrapper{shall not
contdin an invocation of a <foreign=data wrapper interface routine> that contains a <foreign-data wrapper
interface routine name> that contains GetValueExpTable.
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22.4.46GetVECHhIld

Function

Get a handle for the <value expression>, identified by an ordinal position, simply contained in the <value
expression> identified by the specified value expression handle.

Definition

GetVEChi[ld (

RETURNS

Geners

1)
2)

3)

4)
5)

6)

7)

Confor

1)

©ISO/IEC 2016 — All rights reserved

Chil

Let \

If VH
FDW

Let N
VEH

Let
If 1 ig

indeq.

Iflis
are a

Child
<vall

With

ExpressionHandle IN INTEGER,

IN SMALLINT,
ValueExpressionHandle OUT INTEGER )
ISMALLINT

| Rules

EH be the value of ValueExpressionHandle.

L specific condition — invalid handle.

OC be the number of <value expression>s immediately contained in the <value expression:
refers.

be the value of Index.

less than 1 (one), then an exception condition is raised: FDW-specific condition — invalig

greater than NOC, then a completion condition is raised: no data, and no further rules of this
bplied.

ValueExpressionHandle is set to the value expression handle associated with the I-th simply
e expression>.

mance Rules

H does not identify an allocated <value expression> déscription, then an exception condition is raised:

> to which

option

Subclause

contained

shall not

put Fedture M030, “SQL-server foreign data support”, a conforming foreign-data wrapper

contg

inan invocation of a <foreign-data wrapper interface routine> that contains a <foreign-dati wrapper

interface routine name> that contains GetVEChild.
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22.4.47GetWrapperLibraryName

Function

Get the library name associated with the foreign-data wrapper identified by the specified wrapper handle.

TURNED

Definition

GetWrapperLibraryName (

WrapperHandle IN INTEGER,
WrapperLibraryName ouT CHARACTER(L),
BuffierLength IN SMALLINT,
StrijngLength ouT SMALLINT )

RETURNS [SMALLINT

where L Has a maximum value equal to the implementation-defined maximum length of a variable-lpngth

character fstring.

Generdl Rules

1) Let WH be the value of WrapperHandle.

2) If WH does not identify an allocated foreign-data wrapper description, then an exception condition is raised:
FDW specific condition — invalid handle.

3) Let WL be the name of the library included ifithe foreign-data wrapper descriptor of the foreign-data
wrapper associated with WH.

4) The General Rules of Subclause 21.7\*Character string retrieval”, are applied to WrapperLibraryName,
WL, BufferLength, and StringLengthas TARGET, VALUE, TARGET OCTET LENGTH, and RH
OCTET LENGTH, respectively.

Conformance Rules

1) Withput Feature MQ30, “SQL-server foreign data support”, a conforming foreign-data wrapper

contg
intert

ace routine name> that contains GetWrapperLibraryName.

shall not

in an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper
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22.4.48GetWrapper Name

Function

Get the name of the foreign-data wrapper identified by a specified wrapper handle.

Definition
GetWrapperName (
WrapperHandle IN INTEGER,
WrapperName ouT CHARACTER(L),
BuffierLength IN SMALLINT,
StrijngLength ouT SMALLINT )
RETURNS [SMALLINT
where L has a maximum value equal to (2n+1), where nis the implementation-defined length of an <ig

NOTE

Generg

1) LetV

2) IfWH
FDW

3) LetV
data

4) The(
Buffe
OCT]|

Confor

1) With
contg
intert

83 — The length (2n+1) supports the syntax of <foreign server name>, whiCh-is™<identifier><period><ident

| Rules

VH be the value of WrapperHandle.

L specific condition — invalid handle.

VN be the foreign-data wrapper name included in the foreign-data wrapper descriptor of th
vrapper associated with WH.

Seneral Rules of Subclause 21,7, “Character string retrieval”, are applied to WrapperNamé
rLength, and StringLength.aS TARGET, VALUE, TARGET OCTET LENGTH, and RETUR
ET LENGTH, respectively.

mance Rules
put FeatureAMI030, “SQL-server foreign data support”, a conforming foreign-data wrapper

ace routine name> that contains GetWrapperName.

entifier>.

fier>".

1 does not identify an allocated foreign-data wrapper description, then an exception condition is raised:

e foreign-

 WN,
NED

shall not

in an invoeation of a <foreign-data wrapper interface routine> that contains a <foreign-datia wrapper
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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.

GetWrap

Definition
ropt (

WrapperHandle IN INTEGER,
OptijonNumber IN INTEGER,
OptijonName ouT CHARACTER(L1),
BuffierLengthl IN SMALLINT,
StrijngLengthl ouT SMALLINT,
Optijonvalue ouT CHARACTER(L2),
BuffierLength?2 IN SMALLINT,
StrijngLength2 ouT SMALLINT )

RETURNS [SMALLINT

where eagh of L1 and L2 has a maximum value equal to the implementation-defined length of a variable-length

character

General Rules

1)
2)

3)
4)
5)

6)

7)

356 Management of External Data (SQL/MED)

Let WH be the value of WrapperHandle.

string.

If WHI does not identify an allocated forgign-data wrapper description, then an exception condition is raised:

FDWspecific condition — invalid handle.
Let @N be the value of OptionNumber.

Let N be the number of gengric options associated with WH.

If ON is less than 1 (ene); then an exception condition is raised: FDW-specific condition — invgid option

index.

If ON is greater-than N, then a completion condition is raised: no data and no further rules of this fubclause

are applied.

Information from the ON-th generic option associated with WH is retrieved.

a) 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 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
IN INTEGER,
IN CHARACTER(L1),
IN SMALLINT,
ouT CHARACTER(L2),
IN SMALLINT,
StrijngLength2 ouT SMALLINT )

RETURNS [SMALLINT

where eagh of L1 and L2 has a maximum value equal to the implementation-defined length of a variable-length
character string.

General Rules

1) Let WH be the value of WrapperHandle.

2) If WH does not identify an allocated foreign-data wrapper description, then an exception condition is raised:
FDW-specific condition — invalid handle;

3) Let NL be the value of BufferLength1:
4) Case

a) If NL is not positive, then-an exception condition is raised: FDW-specific condition — invalid string
llength or buffer length.

b) Otherwise, let & be' NL, let N be the number of whole characters in the first L octets of Opt{onName,
and let NO bge'the number of octets occupied by those N characters.

Case:

i If NO # L, then an exception condition is raised: FDW-specific condition — invalid pption

nameae
T

TICr

i) Otherwise, let ON be the first L octets of OptionName and let TON be the value of
TRIM ( BOTH * * FROM "ON" )

5) Case:
a) If TON is equivalent to the name of a generic option associated with WH, then:

i) Let OPTIONVALUE be the value of the generic option associated with WH whose name is
equivalent to TON.
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)] 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.

Confor

mance Rules

1) With
contg
intert

put Feature MO030, “SQL-server foreign data support”, a conforming foreign-data Wrapper[LshaII not
in an invocation of a <foreign-data wrapper interface routine> that contains a <foreigndata wrapper
ace 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.

let N be

b in which

fields”,
er.

wrapper

QL error

for which

Definition

SetDescrjiptor (

DesdriptorHandle IN INTEGER,
RecardNumber IN SMALLINT,
Fieldldentifier IN SMALLINT,
Value IN ANY,
BuffierLength IN INTEGER )

RETURNS [SMALLINT

Generdl Rules

1) Let O be the allocated foreign-data wrapper descriptor area identified by DescriptorHandle and
the value of the COUNT field of D.

2) LetHL1 be the host language in which the SQL-server iswritten and let HL2 be the host languag
the foreign-data wrapper is written.

3) Let Rl be the value of Fieldldentifier.

4) If Fl|is not one of the code values in Table-30, “Codes used for foreign-data wrapper descriptor
then fin exception condition is raised: FDW-specific condition — invalid descriptor field identif

5) Let RN be the value of RecordNumber.

6) Let TYPE be the value of the Type column in the row of Table 30, “Codes used for foreign-datg
desctfiptor fields”, that contains FI.

7) If TYPE is'ITEM'and RN is less than 1 (one), then an exception condition is raised: dynamic §
— inyalid descriptor. index.

8) Let IDA be the-item descriptor area of D specified by RN.

9) If anjexception condition is raised in any of the following General Rules, then all fields of IDA
specifficivalles were provided in the invocation of SetDescField() are set to implementation-
valu i

10) Information is set in D.

ependent

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

fi

eld is implementation-dependent.

Case:

a) |

f FI indicates COUNT, then

Case:

360 Management of External Data (SQL/MED) ©ISO/IEC 2016 — All rig

hts reserved


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

f)

9)
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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
value of Value.

If FI indicates OCTET_LENGTH, then the value of the OCTET _LENGTH field of IDA is
value of Value.

gddress of Value. If Value is a null pointer, then the address is set to 0 (zero).
f FI indicates DATA, then the value of the DATA field of IDA is set to the value ‘of Value.

alue.

f FI indicates RETURNED_CARDINALITY, then the value of theRETURNED_CARD
field of IDA is set to the value of Value.

f Fl indicates CHARACTER_SET_CATALOG, CHARACTER SET_SCHEMA, or CHA
TER_SET_NAME, then:

[ Let BL be the value of BufferLength.

i) Case:

invalid string length or buffer |ength.
2) Otherwise, let L be BL, let\EV be the first L octets of Value, and let TFV be the

TRIM ( BOTH * * FROM “FV*® )

i)  Let ML be the maximum length in characters allowed for an <identifier> as specifie
Syntax Rules of Subclause 5.4, “Names and identifiers”, in [1ISO9075-2], and let TH
length in characters of TFV.

iv)  Case:

1) 4fTFVL is greater than ML, then FV is set to the first ML characters of TFVandac
condition is raised: warning — string data, right truncation.

2) Otherwise, FVissetto TFV.

set to the

set to the

f Fl indicates DATA_POINTER, then the value of the DATA_POINTER field of IDA is&gt to the

f Fl indicates INDICATOR, then the value of the INDICATOR field of IDA\s set to the value of

NALITY

RAC-

1) If BL is not positive, then an exception condition is raised: FDW-specific condition —

yalue of

J in the
VL be the

bmpletion

Fal .
waot.

1) If Fl indicates CHARACTER_SET_CATALOG and FV does not conform to th

g

e Format

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:

a) If Rl is 1 (one) and Value is not 0 (zero), then an exception condition is raised: dynamicSQL error
+ invalid LEVEL value.

b) If Rl is greater than 1 (one), then let PIDA be IDA's immediately preceding foreignzdata wrapper item
dlescriptor area and let K be its LEVEL value.

i If Value is K+1 and TYPE in PIDA does not indicate ROW, ARRAY;-ARRAY LOQATOR,
MULTISET, or MULTISET LOCATOR, then an exception condition is raised: dynamic SQL
error — invalid LEVEL value.

()] If Value is greater than K+1, then an exception condition is.raised: dynamic SQL error|[— invalid
LEVEL value.

i)  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 TYPEfield indicates ROW. Let NS be the number
of immediately subordinate descriptor areas:of OIDA; between OIDA; and IDA, and|let D; be
the value of DEGREE of OIDA;.

1) For each OIDA; whose LEVEL value 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), thenlet OIDA; be the OIDA; whose LEVEL value is K. If there exists
no such OIDA; or Djlis not greater than NS, then an exception condition is raised: dynamic
QL error — ipvalid LEVEL value.

¢) The value of LEVEL in IDA is set to Value.
12) If TPE is 'ITEM' and RN is greater than N, then the COUNT field of D is set to RN.
13) Case

a) If HL1 and HL2 are both pointer-supporting languages, and if FI indicates TYPE, LENGTH,
DCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIMH_INTER-
/AL: -PRECISION, PARAMETER_MODE, PARAMETER_ORDINAL_POSITION, PARAME-
TER_SPECIFIC_CATALQG _PARAMETER SPECIEIC SCHEMA PARAMETER SPH-
CIFIC_NAME, CHARACTER_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, or SCOPE_NAME,
then the DATA_POINTER field of IDA is set to O (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) Let V be the value of Value.

16) If FI jreteatesHYPEthen:
)

a) Al the other fields of IDA are set to implementation-dependent values.

b) Case:

If Vindicates CHARACTER, CHARACTER VARYING or CHARACTER LARGH
then the CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and CH

OBJECT
1ARAC-

TER_SET_NAME fields of IDA are set to the values for the default character set name for the

SQL-session and the LENGTH field of IDAis set to the maximum possible length in
of the indicated data type.

If Vindicates BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then
LENGTH field of IDA is set to the maximum possible length in octets of the indicat

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
set to 2.

If Vindicates NUMERIC or DECIMAL, then the SCALE field of IDA is set to 0 (z¢
the PRECISION field of IDA is\set to the implementation-defined default value for the
of the NUMERIC or DECIMAL data types, respectively.

If Vindicates SMALLINT, INTEGER, or BIGINT, then the SCALE field of IDA is

characters

the

Pd data

IDAis

ro) and
precision

setto 0

(zero) and the PRECISION field of IDA is set to the implementation-defined value for the

precision of the, SMALLINT, INTEGER, or BIGINT data types, respectively.

If Vindicatés FLOAT, then the PRECISION field of IDA is set to the implementatio
default value for the precision of the FLOAT data type.

n-defined

If Vindicates DECFLOAT, then the PRECISION field of IDA is set to the implementation-

defined default value for the precision of the DECFLOAT data type.

set to the

If Vindicates REAL or DOUBLE PRECISION, then the PRECISION field of IDA is

implementation-defined value for the precision of the REAL or DOUBLE PRECISIION data

X)

xi)

types, respectively.

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:

©ISO/IEC 2016 — All rights reserved
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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

£ 1A + i O
Ul 1Mo oL LU UL

18) If Flfindicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates INFERVAL, then
the DATETIME_INTERVAL_PRECISION field of IDA is set to 2 and

Case

a) If Vindicates DAY TO SECOND, HOUR TO SECOND, MINUTE TO SECOND, or SECQND, then
the PRECISION field of IDA is set to 6.

b) Otherwise, the PRECISION field of IDAis set to O (zero).

Conformance Rules

1) Withput Feature M030, “SQL-server foreign data support;ya conforming foreign-data wrapper{shall not
contdin an invocation of a <foreign-data wrapper interfacé routine> that contains a <foreign-dat wrapper
interface routine name> that contains SetDescriptor:
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22.5 Foreign-data wrapper interface general routines

22.5.1 GetDiagnostics

Function

Get inforation from a foreign-data wrapper diagnostics area.

Definition

GetDiagnostics (
HandleType IN SMALLINT,
Handle IN INTEGER,
RecgrdNumber IN SMALLINT,
Diagldentifier IN SMALLINT,
Diaglnfo ouT ANY,
BuffierLength IN SMALLINT,
StrijhgLength ouT SMALLINT )

RETURNS [SMALLINT

General Rules

1)
2)

3)

©ISO/IEC 2016 — All rights reserved

Let HT be the value of HandleType.

If HT[ is not one of the code values in Table 31, “Codes used for foreign-data wrapper handle ty|
an exXception condition is raised: FDW.Specific condition — invalid handle.

Case

a) If HT indicates EXECUTION HANDLE and Handle does not identify an allocated execut
dlescription, then an exception condition is raised: FDW-specific condition — invalid handl

b) If HT indicates FSCONNECTION HANDLE and Handle does not identify an allocated FS-c
then an exception condition is raised: FDW-specific condition — invalid handle.

bes”, then

on
E.

bnnection,

c) If HT indicates REPLY HANDLE and Handle does not identify an allocated reply description, then

gn exception condition is raised: FDW-specific condition — invalid handle.

d) [IfEFindicates REQUEST HANDLE and Handle does not identify an allocated request de

scription,

then an exception condition Is raised: FDW-specific condition — invalid handle.

e) If HT indicates SERVER HANDLE and Handle does not identify an allocated foreign-server
description, then an exception condition is raised: FDW-specific condition — invalid handle.

f) 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.

g) IfHTindicates 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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h)

)

4 Lt[-‘lln thaaialiy £ I aonldont i fio,
e e ic varuc Ul L/IClyIUCIII.IIICI.

5) If Dl|is not one of the code values in Table 29, “Codes used for foreign-data wrapper diagnosti
then

6) Let T[YPE be the value of the Type column in the row that contains DI in Table 29, “‘Coedes used f¢
data

7) Let RN be the value of RecordNumber.

If HT indicates VALUEEXPRESSION HANDLE and Handle does not identify an allocated value

expression description, then an exception condition is raised: FDW-specific condition — invali

dhandle.

If HT indicates WRAPPER HANDLE and Handle does not identify an allocated foreign-data wrapper
description, then an exception condition is raised: FDW-specific condition — invalid handle.

If HT indicates WRAPPERENY HANDLE and Handle does not identify an allocated FDW-environ-

ment, then an exception condition is raised: FDW-specific condition — invalid handle.

hn exception condition is raised: FDW-specific condition — invalid attribute value!

vrapper diagnostic fields”

fields”,

r foreign-

8) Let Rbe the most recently executed foreign-data wrapper interface routipey other than GetDiagnogtics(),

for w

a)
b)

f RN is less than 1 (one), then an exception condition is raised: invalid condition number.

f RN is greater than N, then a completion,condition is raised: no data, and no further rules
$ubclause are applied.

hich Handle was passed as the value of an input handle and let-N-be the number of status fecords
genefated by the execution of R.

NOTE 85 — The GetDiagnostics() routine may cause excegtionor completion conditions to be raised, but it does
npt cause diagnostic information to be generated.

9) If TYPE is'STATUS', then:

of this

10) If TYPE is 'HEADER', then header information from the diagnostics area associated with the rgsource

identjfied by Handle is retrieved.

a)

b)

d)

f DI indicates NUMBER(then the value retrieved is N.

NOTE 86 —Thevalue retrieved will never indicate I nvalid handle or Data needed, since no diagnostic
is generatechif this is the basic result of the execution of R

f DI indicates MORE, then the value retrieved is

Case:

i) [T more conditions Were raised during execution of Rthan have been stored in the d
area, then 1 (one).

f DI indicates RETURNCODE, then the value retrieved is the code indicating the basic repult of the
gxecution of R. Subclause 4.17.4, “Return codes”, specifies the code values and their meanfings.

nformation

agnostics

i) If all the conditions that were raised during execution of R have been stored in the diagnostics

area, then 0 (zero).

If DI indicates an implementation-defined diagnostics header field, then the value retrieved
value of the implementation-defined diagnostics header field.

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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d)

€)

f)

9)

h)

12) Let \f be the value retrieved.

13) If Dl|indicates a diagnostics field'whose row in Table 3, “Fields used in foreign-data wrapper d
areas|’, contains a Data Type that is neither CHARACTER nor CHARACTER VARYING, then
is set|to V and no further rules of this Subclause are applied.

14) Let BL be the value of BufferLength.

15) If BYis not greaterthan zero, then an exception condition is raised: FDW-specific condition —
string length or buffer length.

16) Let L be the length in octets of V.

17 IfS H | vy - . 1 HY +la Qi [ $lo 2 + 4 ]
) tl HULTTIYuT 1o Tiut a4 Tiun JUTNTET, UTCTT oUmiyLeiiguT 1o SSU U L.

| SO/IEC 9075-9:2016(E)
22.5 Foreign-data wrapper interface general routines

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

string.

NOTE 87 — An implementation may provide <space>s or a zero-length string or a character string that describes the

status condition.

f DI indicates MESSAGE_LENGTH, then the value retrieved is the length in characters o
gcter string value of MESSAGE_TEXT corresponding to the status condition.

¢haracter string value of MESSAGE_TEXT corresponding to the status condition.

f DI indicates CLASS_ORIGIN, then the value retrieved is the identification of the naming
that defined the class code of the SQLSTATE value corresponding_to.the status condition. 7
ghall be 'ISO 9075' if the class code is fully defined in Subclause'26.1, “SQLSTATE”, and
an implementation-defined character string other than 'ISO 90¥5" for any implementation-g
¢lass code.

f DI indicates SUBCLASS_ORIGIN, then the value fetrieved is the identification of the n
authority that defined the subclass code of the SQLSTATE value corresponding to the status
That value shall be '1SO 9075'" if the class code is fully defined in Subclause 26.1, “SQLSTA
ghall be an implementation-defined character string other than 'ISO 9075' for any impleme
gefined subclass code.

f DI indicates an implementation-defined diagnostics status field, then the value retrieved ig
¢f the implementation-defined diagnastics status field.

[ the char-

f DI indicates MESSAGE_OCTET_LENGTH, then the value retrieved is the length in ocfets of the

authority
"hat value
shall be
efined

hming
condition.
\TE”, and
ntation-

the value

agnostics
Diaglnfo

nvalid

18) Case:

a)

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.

b) Otherwise, Diaglnfo is set to the first BL octets of V.
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| SO/IEC 9075-9:2016(E)
22.5 Foreign-data wrapper interface general routines

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
an invocation of a <foreign-data wrapper interface routine> that contains a <foreign-data wrapper interface

routl anama> that cantaine GatDiaanastics.
He-HatHe=tHat-CoHteHHS~ oS tHaGROSHES:

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


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

| SO/IEC 9075-9:2016(E)
23.1 <get diagnostics statement>

23 Diagnostics management

This Clause modifies Clause 23, ““Diagnostics management™, in | SO/IEC 9075-2.

23.1 dget diagnostics statement>
This Subdlause maodifies Subclause 23.1, “<get diagnostics statement>"", in | SO/IECQ075-2.

Function

Get excefition or completion condition information from the diagnostics-area.

Format

No addi t}ji onal Format itens.

Syntax|Rules

No aglditional Syntax Rules.

Access|Rules

No aglditional Access Rules.

Generadl Rules

1) Tablg 36, “QL-statement codes”, modifies Table 37, ““QL-statement codes”, in [1S09075-2] .

Table 36 — SQL -statement codes

SQL-statement Ldentifier Code

All alternatives from 1SO/IEC 9075-2

<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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23.1 <get diagnostics statement>

foreign-data wrapper different from the
value associated with any other SQL-
statement

SQL -statement | dentifier Code
<alter user mapping statement> ALTER USER MAPPING 123
<drop foreign-data wrapper statement> DROP FOREIGN DATA WRAPPER | 121
<drop foreign server statement> DROP SERVER 110
<dropforeigmtatte Statenent= DROPFOREIGNTABLE 105
<drgp routine mapping statement> DROP ROUTINE MAPPING 131
<drgp user mapping statement> DROP USER MAPPING 124
<forgign-data wrapper definition> CREATE FOREIGN DATA WRAP- 119
PER

<forgign server definition> CREATE SERVER 107
<forgign table definition> CREATE FOREIGN TABLE 103
<import foreign schema statement> IMPORT FOREIGN SCHEMA 125
<routine mapping definition> E€REATE ROUTINE MAPPING 132
<set|passthrough statement> SET PASSTHROUGH 126
<user mapping definition> CREATE USER MAPPING 122
Statgments that are defined by a foreign.data wrapper | A character string value defined by a ||, 1

LAn mplementation-defined-negative number different from the value associated with any other SQL-statement.

ConformanceRules

No a¢lditional Conformance Rules.
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241 ATTRIBUTESview

24 | nformation Schema

This Clause modifies Clause 5, ““Information Schema’, in |SO/IEC 9075-11.

241 ATTRIBUTESview

This Subdause modifies Subclause 5.11, “ATTRIBUTESview”, in ISO/IEC 9075-11.

Function

Identify the attributes of user-defined types 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:|

» [P1.DATALINK_LINK_CONTROL, D1.DATALINK- INTEGRITY, D1.DATALINK_READ_PERMISSHON,
D1.DATALINK_WRITE_PERMISSION, D1.DATALENK_RECOVERY, D1.DATALINK_UNLINK

Conformance Rules

1) |Inseft this CR|Without Feature M001, “Datalinks”, conforming SQL language shall not referepce
INFORMATION_SCHEMA . ATTRIBUTES . DATALINK_INTEGRITY.

2) |Inseft this CR|Without Feature M001, “Datalinks”, conforming SQL language shall not referepce
INFORMATION_SCHEMA . ATTRIBUTES . DATALINK_LINK_CONTROL.

3) |Inseft this CR | Without Feature M0O01, “Datalinks”, conforming SQL language shall not referepce
INFORMATIONSSCHEMA . ATTRIBUTES . DATALINK_READ_PERMISSION.

4) |Inseft this CR{Without Feature M001, “Datalinks”, conforming SQL language shall not referepce
INFQRMATION_SCHEMA . ATTRIBUTES . DATALINK_RECOVERY.

5) |Inseit this CR|Without Feature M0O01, “Datalinks”, conforming SQL language shall not reference
INFORMATION_SCHEMA . ATTRIBUTES . DATALINK_UNLINK.

6) |Insert this CR|Without Feature M0O01, “Datalinks”, conforming SQL language shall not reference
INFORMATION_SCHEMA . ATTRIBUTES . DATALINK_WRITE_PERMISSION.

©ISO/IEC 2016 — All rights reserved Information Schema 371


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

I SO/IEC 9075-9:2016(E)
242 COLUMN_OPTIONSview

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
FROM DEFINITION_SCHEMA.COLUMN_OPTIONS CO
WHERE ( CO.TABLE_CATALOG, CO.TABLE_SCHEMA, CO.TABLE_NAME, CO.COLUMN_NAME )
IIN ( 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 INFORMATION_SCHEMA-CATALOG_NAME ) ;

GRANT SHLECT ON TABLE COLUMN_OPTIONS
TO PAUBLIC WITH GRANT OPTION;

Conformance Rules

1) Withput 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

Identify 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:]

» [PATALINK_LINK_CONTROL, DATALINK_INTEGRITY, DATALINK_READ_PERMISSION,
DATALINK_WRITE_PERMISSION, DATALINK_RECOVERY, DATALINK_UNLINK

Conformance Rules

1) |Inseft this CR|Without Feature M001, “Datalinks”, conforming-SQL language shall not referepce
INFORMATION_SCHEMA . COLUMNS . DATALINK_INTEGRITY.

2) |Inseft this CR|Without Feature M0O01, “Datalinks”, confarming SQL language shall not referepce
INFQRMATION_SCHEMA . COLUMNS . DATALINK_LINK_CONTROL.

3) |Inseft this CR|Without Feature M0O01, “Datalinks®; conforming SQL language shall not referepce
INFQRMATION_SCHEMA . COLUMNS . DATALINK_READ_PERMISSION.

4) |Inseft this CR|Without Feature M001, “Datalinks”, conforming SQL language shall not referepce
INFQRMATION_SCHEMA . COLUMNS . DATALINK_RECOVERY.

5) |Inseit this CR|Without Feature M001, “Datalinks”, conforming SQL language shall not referepce
INFORMATION_SCHEMA .(COLUMNS . DATALINK _UNLINK.

6) |Inseft this CR|Without Feature M001, “Datalinks”, conforming SQL language shall not referepce
INFORMATION_SCHEMA . COLUMNS . DATALINK_WRITE_PERMISSION.
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24.4 FOREIGN_DATA_WRAPPER_OPTIONS view

Function

Identify the options specified for foreign-data wrappers that are defined in this catalog.

Definition

CREATE MIEW 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
WHERE ( FOREIGN_DATA_WRAPPER_CATALOG, FOREIGN_DATA_WRAPPER_NAME()
IN ( SELECT FOREIGN_DATA_WRAPPER_CATALOG, FOREIGN_DATA_WRAPBER_NAME
FROM INFORMATION_SCHEMA.FOREIGN_DATA_WRAPPERS ) ;

GRANT SHLECT ON TABLE FOREIGN_DATA_WRAPPER_OPTIONS
TO PAUBLIC WITH GRANT OPTION;

Conformance Rules

1) Withput Feature F391, “Long identifiers”, conforming\SQL language shall not reference INFORMA-
TION_SCHEMA . FOREIGN_DATA_WRAPPER, OPTIONS.

2) Withput Feature M004, “Foreign data support’, conforming SQL language shall not reference INFORMA-
TION_SCHEMA . FOREIGN_DATA_WRAPPER_OPTIONS.
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