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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechn
cal Cpmmission) form the specialized system for worldwide standardization. National bodies that
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embers of 1SO or IEC participate in the development of International Standards through
ical committees established by the respective organization to deal with particular fields of
ical activity. 1SO and IEC technical committees collaborate in fields of mutual ifiterest. Othé
national organizations, governmental and non-governmental, in liaison with }ISO and IEC, al
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EC 9075 consists of the following partSyunder the general title Information technology —
base languages — SQL.:

art 1. Framework (SQL/Framework)
art 2: Foundation (SQLZFoundation)
art 3: Call-Level Interface (SQL/CLI)

art 4: Persistent.Stored Modules (SQL/PSM)

EC JTC 1. Draft International Standards adopted by the joint technical committee are circuf
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Introduction

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

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

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

3) (dlause 3, “Definitions, notations, and conventions”, defines the notations andjconventions use(
in this part of ISO/IEC 9075.

4) (lause 4, “Concepts”, presents concepts related to this part of ISO/IEE 9075.

g
5) (lause 5, “Lexical elements”, defines the lexical elements of the language specified in this parg
of ISO/IEC 9075.

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

g
7) dlause 7, “Query expressions”, defines the elements-of the language that produce rows and
tables of data.

8) dJlause 8, “Predicates”, defines the predicates ©f the language.

9) (dlause 9, “URLSs", specifies the format of URLs used in this part of ISO/IEC 9075.

gnments that retrieves data fromjor store data into SQL-data, and formation rules for set

g
g
10) dlause 10, “Data assignment rules<and routine determination”, specifies the rules for as-
2Jerations.

11) (lause 11, “Additional common elements”, defines additional common elements used in the

bfinition of foreign tables; foreign servers, and foreign-data wrappers.

[oN

atalink type support for creating and managing a schema.

-

13) dlause 13, “Catalog manipulation”, defines facilities for creating, altering, and dropping foreig

g

d

12) Qlause 12, “Schema definition and manipulation”, defines facilities related to foreign tables an|
d

g

servers and/foreign-data wrappers.

O

14) dlause ‘14, “Access control”, defines facilities for controlling access to SQL-data.

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

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

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

19) Clause 19, “Embedded SQL", defines the embedded SQL statements.

© ISO/IEC 2001 — All rights reserved Introduction XV


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

ISO/IEC 9075-9:2001 (E)

20) Clause 20, “Call-Level Interface specifications”, defines facilities for using SQL through a
Call-Level Interface.

21)

22)
23)

24)
25)
26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

XVi

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

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

g
S
g
g
g
S

2 e]

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

lause 24, “Diagnostics management”, defines the diagnostics management facilities;
lause 25, “Information Schema”, defines viewed tables that contain schema information.

lause 26, “Definition Schema”, defines base tables on which the vieweddables containing
thema information depend.

lause 27, “Status codes”, defines values that identify the status of.the execution of SQL-
fatements and the mechanisms by which those values are returned.

(@)

W
e
d

t

Annex C, “Implementation-dependent elements”, is an informative Annex. It lists those fea-

al

lause 28, “Conformance”, specifies the way in which confofmance to this part of ISO/IEC 907
ay be claimed.

nnex A, “SQL Conformance Summary”, is an informative Annex. It summarizes the confor-
ance requirements of the SQL language.

nnex B, “Implementation-defined elements”,ds%an informative Annex. It lists those features fpr
hich this part of ISO/IEC 9075 states thatthe syntax, the meaning, the returned results, th
fect on SQL-data and/or schemas, or any)other behavior is partly or wholly implementation-
efined.

174

ires for which this part of ISQ/IEC 9075 states that the syntax, the meaning, the returned

r
i

T
9

p

Annex E, “lIncompatibilities with ISO/IEC 9075:1992", is an informative Annex. It lists incom

bsults, the effect on SQL-data and/or schemas, or any other behavior is partly or wholly
plementation-dependent.

1”2

nnex D, “Deprecated-features”, is an informative Annex. It lists features that the responsibl
bchnical Committee intend will not appear in a future revised version of this part of ISO/IEC
D75.

atibilities\with the previous version of ISO/IEC 9075.

nnex F, “Typical header files”, is an informative Annex. It provides examples of typical defin

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

Management of External Data (SQL/MED) © ISO/IEC 2001 — All rights reserved
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36) Annex H, “SQL/MED model”, is an informative Annex. It uses annotated diagrams to illustrate
the more important concepts of the model of SQL/MED, including the relationships between the
SQL-server, foreign-data wrappers, and foreign servers.

In the text of this part of ISO/IEC 9075, Clauses begin a new odd-numbered page, and in Clause 5,
“Lexical elements”, through Clause 28, “Conformance”, Subclauses begin a new page. Any resulting

blanl cnacaeic nat sianificant
I P SRSt HeaHE
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Part 9: Management of External Data (SQL/MED)

This

$cope

exterpal data through the use of foreign-data wrappers and datalink types.

part of ISO/IEC 9075 defines extensions to Database Language SQL-to support management [of
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2 Normative references

The

nlln\A/ing normative documents contain prn\/icinnc which, fhrmlgh reference in this text

const
to, or
on th

tute provisions of this part of ISO/IEC 9075. For dated references, subsequent amendments
revisions of, any of these publications do not apply. However, parties to agreements based
is part of ISO/IEC 9075 are encouraged to investigate the possibility of applying the most

recent editions of the normative documents indicated below. For undated references, the-latest

editid
of cu

2.1

m =

(K

(8

|
S —

n of the normative document referred to applies. Members of ISO and IEC maintain registers
rently valid International Standards.

ISO/IEC JTC 1 standards

ase language.

5O 1989:1985, Programming languages — COBOL.
Fndorsement of ANSI X3.23-1985).

5O 6160:1979, Programming languages — PL/1.
Fndorsement of ANSI X3.53-1976).

BO/IEC 7185:1990, Information technology — Programming languages — Pascal.

BO/IEC 8652:1995, Information technology — Programming languages — Ada.

BO/IEC 9075-1:1999; Inaformation technology — Database languages — SQL — Part 1: Framg
ork (SQL/Framgwark).

BO/IEC 9075-2:1999, Information technology — Database languages — SQL — Part 2: Found

tion (SQL/Foundation).

BO/IEC 1539-1:1997, Information technology — Programming languages — Fortran — Part 1.

SOUEC 9075-3:1999, Information technology — Database languages — SOL — Part 3: Call-

Level Interface (SQL/CLI).

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

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

© ISO/IEC 2001 — All rights reserved Normative references
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2.1 ISO/IEC JTC 1 standards

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

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

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

2.2 | Publicly-available specifications

— RFC 1738: Uniform Resource Locators (URL), T. Berners-Lee, L. Masinter, M. McCahill, Decefn-
ber, 1994.

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

— hitp://www w2. or g/ TR/ 1998/ REC- xmi - 19980210, Extensible{Markup Language (XML) 1.0, Tim
Bray, Jean Paoli, and C. M. Sperberg-McQueen (editors), corrected by htt p: / / www. w3. or g/ XM xnl -
1p980210-errata
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Definitions, notations, and conventions

3.1 [ Definitions

3.1.1 Definitions provided in Part 9

[ Inseft this paragraph | For the purposes of this part of ISO/IEC 9075, the definitions given-in ISO/IE

907511, ISO/IEC 9075-2, ISO/IEC 9075-3, ISO/IEC 9075-4, and ISO/IEC 9075-5 and-the following
definjtions apply.

a)

b)

c)

d)

f)

g)

h)

)

k)

o))

ccess token: An encrypted value returned under certain conditions-hy*an SQL-server in
bmbination with the File Reference of a datalink value.

[#]

talink: A value, of data type DATALINK, referencing some fite that is not part of the
L-environment. The file is assumed to be managed by someésexternal file manager.

talinker: An implementation-dependent component for{controlling access and referential
integrity to external files.

kternal data: Data that is not managed by an SQL-server involved in an SQL-session, but
hat is nevertheless accessible to that SQL-session:

= O

—

Mmg the programming interface specified,foy such routines in this part of ISO/IEC 9075.

-

breign server: A named server, external to the SQL-environment, but known to the SQL-
brver, that manages external data.

(%2}

breign table: A named tabileswhose rows are supplied when needed by some foreign server.
he mechanism by which-these rows are supplied is provided by a foreign-data wrapper. The
ata constituting a foreign-table is not part of the SQL-environment.

Q - =h

htegrity option;.'Specifies the level of integrity of the link between a datalink and the file
hat it references:

-+

various.specific manners).

read permission option: A link control option specifying how permission to read external fil

breign-data wrapper: A named collection\of routines, invocable by the SQL-server, supportt

link control~A property of a column of data type DATALINK, specifying the extent to which
tihe links<between datalinks in that column and the files they reference are to be monitored (i

)

D
w

referenced by certain datalinks is determined.

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

SQL/MED-implementation: An SQL-implementation that processes SQL-statements that
are possibly extended by the language defined in this part of ISO/IEC 9075. A conforming

SQL/MED-implementation is an SQL/MED-implementation that satisfied the requirements for

SQL/MED-implementations as defined in Clause 28, “Conformance”.

© ISO/IEC 2001 — All rights reserved Definitions, notations, and conventions
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3.1 Definitions

m) unlink option: A link control option specifying the action to be taken when certain sites
occupied by datalinks are updated or deleted.

n) user mapping: An implementation-defined mapping of an authorization identifier to an
equivalent concept maintained by a foreign server.

0) rite permission option: A link control option specifying how permission to write files
pferenced by certain datalinks is determined.

-

3.1.2 Definitions taken from XML

This part of ISO/IEC 9075 makes use of the following terms defined in the W3C Recommendation
for XML:

a) Malid XML document
b) XML document

c¢) XML document type declaration (also known as “DTD")

3.2 | Notations

[ Inseft this paragraph | The syntax notation used in this part of ISO/IEC 9075 is an extended version
of BNF ("Backus Normal Form" or "Backus Naur Form"). This version of BNF is fully described i
Subclause 6.1, "Notation", of ISO/IEC 9075-1.

—

3.3 | Conventions

[ Inseft this paragraph | Except as otherwise specified in this part of ISO/IEC 9075, the conventions
used [in this part of ISO/IEC 9075%re identical to those described in ISO/IEC 9075-1 and ISO/IEQ
907512.

3.3.1 Relationshipsto other parts of ISO/IEC 9075

3.3.)1 ClausesSubclause, and Table relationships

Table 1—Clause, Subclause, and Table relationships

Corresponding Clause, Sub-
Clause—Subelagse—oerFable—in clause—orTable-frem—another Part-contating-corre
this part of ISO/IEC 9075 part spondence
Clause 1, “Scope” Clause 1, "Scope" ISO/IEC 9075-2
Clause 2, “Normative references” Clause 2, "Normative references" ISO/IEC 9075-2
Subclause 2.1, “ISO/IEC JTC 1 Clause 2, "Normative references" ISO/IEC 9075-2
standards”

6 Management of External Data (SQL/MED) © ISO/IEC 2001 — All rights reserved
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3.3 Conventions

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

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

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

Part containing corre-

spondence

Subclause 2.2, “Publicly-available

none

none

spegifications®

Clapse 3, “Definitions, notations,
and conventions”

Sulclause 3.1, “Definitions”

Sulclause 3.1.1, “Definitions pro-
vided in Part 9”

Sulbclause 3.1.2, “Definitions taken
from XML”

Sulbclause 3.2, “Notations”
Sulclause 3.3, “Conventions”

Sulclause 3.3.1, “Relationships to
oth¢r parts of ISO/IEC 9075”

SuHclause 3.3.1.1, “Clause, Sub-
clayse, and Table relationships”

Sulclause 3.4, “Object identifier for
base Language SQL”

Clalise 4, “Concepts”

Su
an

clause 4.1, “SQL-environments
their components”

Su

Sulclause 4.1.2, “User mapping
congepts”

clause 4.1.1, “SQL-environments”

SuHclause 4.1.3, “Catalogs and
schg¢mas”

Su

Su
an

Su
wr

clause 4.1.3.1, “Catalogs”

clause 4.1.4, “Foreign servers
descriptors®

clause 45, “"Foreign-data
pperstand descriptors”

Sulclause 4.2, “Data types”

Clause 3, "Definitions, notations,
and conventions"

Subclause 3.1, "Definitions"

none

none

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

none

none

Subclause 6.3, "Qbject identifier for
Database Language SQL"

Clause 4, "Concepts"

Subclause 4.2, "SQL-environments
and \their components”

Subclause 4.2.1, "SQL-environments"

none
Subclause 4.2.6, "Catalogs and
schemas"

Subclause 4.2.6.1, "Catalogs"

none

none

Subclause 4.1, "Data types"

ISO/IEC 9075-2

ISO/IEC 9075-2

none

none

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

none

none

ISO/IEC 9075-1

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

ISO/IEC 9075-1

none

ISO/IEC 9075-1

ISO/IEC 9075-1

none

none

ISO/IEC 9075-2

Subclause 4.3, “Foreign servers”

Subclause 4.4, “Foreign-data wrap-
pers”

Subclause 4.5, “User mappings”

Subclause 4.6, “Generic options”

© ISO/IEC 2001 — All rights reserved
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3.3 Conventions

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

Clause, Subclause, or Table in

Corresponding Clause, Sub-
clause, or Table from another

Part containing corre-

this part of ISO/IEC 9075 part spondence
Subclause 4.7, “Capabilities and none none

Opt LILIS) ;IIfUIIIIat;UI I”

Sulbclause 4.8, “Datalinks” none none
Sulclause 4.8.1, “Operations involv- none none

ing |datalinks”

Sulclause 4.8.1.1, “Operators that none none
opefate on datalinks”

Suljclause 4.8.1.2, “Other operators none none

invelving datalinks”

Sulclause 4.9, “Type conversion and

mixing of data types”
Sulbclause 4.10, “Columns, fields,
and attributes”

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

clause 4.12, “Functional depen-

Sulbclause 4.12.1, “Known functional
depgndencies in a foreign table”

Su
Su

Su
cla

Su
Su

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

clause 4.14.1, “SQL-statements
sified by function”

Su
Su

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

Subclause 4.15, "Columns, fields,
and attributes"

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

Subclause 4.18, ¥Functional depen-
dencies"

none

Subelause 4.20, "SQL-schemas"
4,30, "SQL-statements”

Subclause 4.30.2, "SQL-statements
classified by function”

ISO/IEC 9075-2

ISO/IEC 9075-2

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

none

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

tines”

clause 4.15, “SQL-sessions" Subclause 4.34, "SQL-sessions" ISO/IEC 9075-3
clause 4.16, “Privileges: Subclause 4.31.2, "Privileges" ISO/IEC 9075-2
clause 4.17, “SQL:transactions” Subclause 4.32, "SQL-transactions" ISO/IEC 9075-2
clause 4.18, “koreign-data wrap- none none

per|interface”,

Sulclause 4.18.1, “Handles” none none

Suljclause’'4.18.2, “Foreign server none none
ions”

Subclause 4.18.3, “Foreign-data none none

wrapper interface routines”

Subclause 4.18.3.1, “Handle rou- none none

Subclause 4.18.3.2, “Initialization none none

routines”

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

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

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

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

Part containing corre-
spondence

tings

Subclause 4.18.3.3, “Access rou- none none
Sulbclause 4.18.3.4, “Termination none none
routines”

Sulclause 4.18.3.5, “Decomposition none none
and pass-through modes”

Suljclause 4.18.3.6, “Sequence of none none
actipns during the execution of

reqyests involving foreign tables

and foreign servers”

Sulbclause 4.18.4, “Return codes” none none
Sulclause 4.18.5, “Foreign-data none none
wrgpper diagnostics areas”

Sulclause 4.18.6, “Null pointers” none none
Suljclause 4.18.7, “Foreign-data none none

wrgpper descriptor areas”

Sulbclause 4.19, “Introduction to
SQIL/CLI”

Clapse 5, “Lexical elements”

Sulclause 5.1, “<token> and <sepa-
ratqr>"

Sulbclause 5.2, “Names and identi-
fierg”

Clapise 6, “Scalar expressions”
Sulclause 6.1, “<data type>*
Sulclause 6.2, “<column reference>"

Sulclause 6.3, “<set function specifi-
catipn>"

Sulclause 6.4, “<string value func-
tior>”

Sulclause’6.5, “<datalink value
fungtion>"

Subclause 4.1, "Introduction to
sQL/CcLI"

Clause 4,*L exical elements"

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

Subclause 5.4, "Names and identi-
fiers"

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

Subclause 6.16, "<set function
specification>"

Subclause 6.18, "<string value
function>"

none

ISO/IEC 9075-3

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

ISO/IEC 9075-2

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

ISO/IEC 9075-2

none

Subclause 6.6, “<cast specification>"

Subclause 6.7, “<value expression>"

Subclause 6.8, “<datalink value
expression>"

© ISO/IEC 2001 — All rights reserved

Subclause 6.22, "<cast specifica-
tion>"

Subclause 6.23, "<value expres-
sion>"

none

ISO/IEC 9075-2

ISO/IEC 9075-2

none
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3.3 Conventions

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

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

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

Part containing corre-

spondence

Clause 7, “Query expressions”

Clause 7, "Query expressions"

ISO/IEC 9075-2

Subclause 7.1, “<table reference>"
SuHclause 7.2, “<joined table>"
Sulclause 7.3, “<group by clause>"

SuHclause 7.4, “<query specifica-
tior>"

Sulclause 7.5, “<query expression>"

Clapse 8, “Predicates”

Sulclause 8.1, “<unique predicate>"

Clapse 9, “URLs"
Sulbclause 9.1, “URL format”

Clapse 10, “Data assignment rules
and routine determination”

Sulclause 10.1, “Retrieval assign-
memnt”

Sulclause 10.2, “Store assignment”

Sufclause 10.3, “Data types of
resullts of aggregations”

Sulclause 10.4, “Type precedence
list|determination”

Sulbclause 10.5, “Determinatiaon of
identical values”

Clapise 11, “Additional.common
elements”

SuHclause 11.1, “<privileges>"
Subclause 11¢2,)"<generic options>"

Suljclause41.3, “<alter generic
options>*

Subclause 7.6, "<table reference>"
Subclause 7.7, "<joined table>"
Subclause 7.8, "<group by clause>"

Subclause 7.11, "<query specifica-
tion>"

Subclause 7.12, "<query expres-
sion>"

Clause 8, "Predicates”

Subclause 8.18, "<unique predi-
cate>"

none
none

Clause 9, "Data assighment rules
and routine determination”

Subclause 9.1 Retrieval assign-
ment"

Subclause 9.2, "Store assignment”

Subclause 9.3, "Data types of results
of aggregations”

Subclause 9.5, "Type precedence list
determination”

Subclause 9.0, "Determination of
identical values"

Clause 10, "Additional common
elements"

Subclause 10.5, "<privileges>"
none

none

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

ISO/IEC 9075-2

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

none
none

ISO/IEC 9075-2

ISO/IEC 9075-2

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

ISO/IEC 9075-2

ISO/IEC 9075-2/Cor.1

ISO/IEC 9075-2

ISO/IEC 9075-2
none

none

Clause IZ, "Schema definition and
manipulation”

Subclause 12.1, “<schema defini-
tion>"

Subclause 12.2, “<drop schema
statement>"

10 Management of External Data (SQL/MED)

Clause 11, "Schema detinition and
manipulation”

Subclause 11.1, "<schema defini-
tion>"

Subclause 11.2, "<drop schema
statement>"

ISO/MEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2
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3.3 Conventions

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

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

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

Part containing corre-
spondence

Subclause 12.3, “<table definition>"

Subclause 11.3, "<table definition>"

ISO/IEC 9075-2

Sulclause 12.4, “<column defini-
tior>"

Sulclause 12.5, “<unique constraint
defipition>"

SuHclause 12.6, “<drop column
definition>"

Sulclause 12.7, “<domain defini-
tiorp>”

Subclause 12.8, “<SQL-invoked
rougine>"

Sulclause 12.9, “<user-defined type
defipition>"

Sulbclause 12.10, “<user-defined cast
defipition>"

Sulbclause 12.11, “<user-defined
ordering definition>"

Subclause 11.4, "<column defini-
tion>"

Subclause 11.7, "<unique constraint
definition>"

Subclause 11.17, "<drop column
definition>"

Subclause 11.23, "<domain defini-
tion>"

Subclause 11.49, "<SQL-invoked
routine>"

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

Subclause 11.52, "<user=defined cast
definition>"

Subclause 11.54,."'<dser-defined
ordering definition>"

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

Sulclause 12.12, “<foreign table none none
definition>"

Sulclause 12.13, “<alter foreign none none
table statement>"

Sulclause 12.14, “<add basic column none none
defipition>"

Sulclause 12.15, “<alter basic none none
colymn definition>"

Sulclause 12.16, “<drop basic col- none none
umn definition>"

Suljclause 12.17, “<drop foreign none none
table statements

Clapse 13, “€atalog manipulation” none none
Sulclause(13.1, “<foreign server none none
definition>"

Subclause 13.2, “<alter foreign none none
server statement>"

Subclause 13.3, “<drop foreign none none
server statement>"

Subclause 13.4, “<foreign-data none none

wrapper definition>"

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

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

Clause, Subclause, or Table in

Corresponding Clause, Sub-
clause, or Table from another

Part containing corre-

this part of ISO/IEC 9075 part spondence
Subclause 13.5, “<alter foreign-data none none
wrgpper-statement>*

Sulclause 13.6, “<drop foreign-data none none
wrgpper statement>"

Sulclause 13.7, “<import foreign none none

sch¢ma statement>"
Clapse 14, “Access control”

Sulclause 14.1, “<revoke state-
memft>"

Sulclause 14.2, “<user mapping
defipition>"

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

Subclause 14.4, “<drop user map-
ping statement>"

Clapse 15, “SQL-client modules”

Sulclause 15.1, “<SQL-client mod-
ule [definition>"

Sulclause 15.2, “<externally-
invoked procedure>"

Sulclause 15.3, “Calls to an
<exkernally-invoked procedure>"

Sulclause 15.4, “<SQL procedure
staement>"

Sulclause 15.5, “Data type-corre-
spohdences”

Clapse 16, “Data manipulation”
Subclause 16.1, “<declare cursor>"

Sulclause 16¢2,)*Effect of deleting
rows from base tables”

Suljclause'16.3, “Effect of inserting
tables.into base tables”

Clause 12, "Access control"

Subclause 12.1, "<revoke statement"

none

none

none

Clause 13, "SQL-client modules"

Subclause 13.1\"<SQL-client mod-
ule definition>"

Subclause 13.3, "<externally-
invoked-procedure>"

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

Subclause 13.5, "<SQL procedure
statement>"

Subclause 13.6, "Data type corre-
spondences”

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

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

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

ISO/IECQ075-2
ISO/IEC 9075-2

none

none

none

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

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

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

ISO/IEC 9075-2

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

Clause 17, “Session management”

Subclause 17.1, “<set passthrough
statement>"

Clause 18, “Dynamic SQL”

12

Management of External Data (SQL/MED)

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

Clause 18, "Session management"

none

Clause 15, "Dynamic SQL"

ISO/IEC 9075-2

ISO/IEC 9075-2

none

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

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

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

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

Part containing corre-
spondence

Subclause 18.1, “Description of SQL

Subclause 15.1, "Description of SQL

ISO/IEC 9075-5

desgriptorareas®

SuHclause 18.2, “<prepare state-
ment>"

Sulclause 18.3, “<deallocate pre-
pargd statement>”

Sulbclause 18.4, “<describe state-
memt>"

SuHclause 18.5, “<input using
clayse>"

SuHclause 18.6, “<output using
clayse>"

Subclause 18.7, “<execute state-
memt>"

Sulclause 18.8, “<dynamic declare
curgor>"

Sulclause 18.9, “<allocate cursor
staement>"

SuHclause 18.10, “<dynamic open
staement>"

SuHclause 18.11, “<dynamic fetch
staiement>"

Sulclause 18.12, “<dynamic close
stagement>"

Clapse 19, “Embedded SQL”

Sulclause 19.1, “<embedded-SQL
Ad4g program>"

Sulclause 19.2, “<sembedded SQL C
program>"

Sulclause 19,3/ “<embedded SQL
COBOL program>"

Sulclause 19.4, “<embedded SQL

! o m
UCSLITYWUT arcds

Subclause 15.6, "<prepare state-
ment>"

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

Subclause 15.8, "<describe state-
ment>"

Subclause 15.9, "<input using
clause>"

Subclause 15.10, "<output using
clause>"

Subclause 15.11, "<execute state-
ment>"

Subclause 15.13, "<dynamic declare
cursor>"

Subclause 15.14,\<allocate cursor
statement>"

Subclause~15.15, "<dynamic open
statement>"

Subclause 15.16, "<dynamic fetch
statement>"

Subclause 15.18, "<dynamic close
statement>"

Clause 16, "Embedded SQL"

Subclause 16.3, "<embedded SQL
Ada program>"

Subclause 16.4, "<embedded SQL C
program>"

Subclause 16.5, "<embedded SQL
COBOL program>"

Subclause 16.6, "<embedded SQL

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IECQ075-5

ISOAEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

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

ISO/IEC 9075-5

ISO/IEC 9075-5

ISO/IEC 9075-5

Fortrafprogram>=

Subclause 19.5, “<embedded SQL
MUMPS program>"

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

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

© ISO/IEC 2001 — All rights reserved
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Subclause 16.7, "<embedded SQL
MUMPS program>"

Subclause 16.8, "<embedded SQL
Pascal program>"

Subclause 16.9, "<embedded SQL
PL/I program>"

ISO/IEC 9075-5

ISO/IEC 9075-5

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

3.3 Conventions

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

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

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

Part containing corre-
spondence

Clause 20, “Call-Level Interface

Clause 5, "Call-Level Interface

ISO/IEC 9075-3

spegifications®
Sulclause 20.1, “<CLI routine>"

Sulclause 20.2, “Implicit DE-
SCRIBE USING clause”

Sulclause 20.2.1, “CLI-specific
stafus codes”

Sulclause 20.2.2, “Description of
CLI item descriptor areas”

Subclause 20.2.3, “Other tables
ass@ciated with CLI”

Sulclause 20.3, “SQL/CLI data type
corfespondences”

Clapse 21, “SQL/CLI routines”
Sufclause 21.1, “BuildDataLink”
Sulbclause 21.2, “GetDataLinkAttr”
Sulbclause 21.3, “Getlnfo”

specifications
Subclause 5.1, "<CLI routine>"

Subclause 5.5, "Implicit DESCRIBE
USING clause"

Subclause 5.12, "CLI-specific status
codes"

Subclause 5.13, "Description of CLI
item descriptor areas"

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

Subclause 5.15, "SQL/CLI data type
correspondences”

Clause 6, "SQL/CLI routines"
none
none

Subclause 6,38, "'GetlInfo"

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

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3
none
none

ISO/IEC 9075-3

Clapse 22, “SQL/MED common none none
spegifications”

Suljclause 22.1, “Description of none none
forgign-data wrapper item descrip-

tor preas”

Sulclause 22.2, “Implicit cursor’; none none
SuHclause 22.3, “Implicit DE- none none
SCRIBE INPUT USING clausé”

SuHclause 22.4, “Implicit' DE- none none
SCRIBE OUTPUT USING clause”

Sulclause 22.5,:“lmplicit EXECUTE none none
USING and ©OPEN USING clauses”

Suljclause22.6, “Implicit FETCH none none
USING clause”

Subctause—22-7“Characterstring TTOTTE TTOTTE
retrieval”

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

Subclause 22.9, “Tables used with none none

SQL/MED”

14 Management of External Data (SQL/MED)
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ISO/IEC 9075-9:2001 (E)
3.3 Conventions

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

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Clause 23, “Foreign-data wrapper none none
intgrfaceroutines®
SuHclause 23.1, “<foreign-data none none
wrgpper interface routine>"
Sulclause 23.2, “<foreign-data none none
wrgpper interface routine> invoca-
tior]”
Sulclause 23.3, “Foreign-data wrap- none none
per|interface wrapper routines”
Sulclause 23.3.1, “AllocWrap- none none
pergEnv”
SuHclause 23.3.2, “Close” none none
Sulclause 23.3.3, “ConnectServer” none none
Sulclause 23.3.4, “FreeExecution- none none
Handle”
Sulbclause 23.3.5, “FreeFSConnec- none none
tio
Suljclause 23.3.6, “FreeReplyHan- none none
dle
Sulclause 23.3.7, “FreeWrap- none none
pergEnv”
Sulclause 23.3.8, “GetNumReplySe- none none
lectElems”
Sulclause 23.3.9, “GetNumRe- none none
plyTableRefs”
Sulclause 23.3.10, “GetOpts” none none
Sulclause 23.3.11, “GetReplySe- none none
lectElem”
Sulbclause 23.3.12; “GetRe- none none
plyTableRef"
Suljclause(23.3.13, “GetSPDHandle” none none
Sulclause 23.3.14, “GetSRDHandle” none none
Subclause 23.3.15, “GetStatistics” none none
Subclause 23.3.16, “GetWPDHan- none none
dle”
Subclause 23.3.17, “GetWRDHan- none none
dle”
Subclause 23.3.18, “InitRequest” none none

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

3.3 Conventions

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

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 23.3.19, “Iterate” none none
Sulclause 23.3.20, “Open” none none
Sulclause 23.3.21, “ReOpen” none none
Sulbclause 23.3.22, “TransmitRe- none none
quept”
SuHclause 23.4, “Foreign-data wrap- none none
per|interface SQL-server routines”
Sulclause 23.4.1, “AllocDescriptor” none none
Sulclause 23.4.2, “FreeDescriptor” none none
Sulbclause 23.4.3, “GetAuthoriza- none none
tionld”
Suljclause 23.4.4, “GetDescriptor” none none
Sulbclause 23.4.5, “GetNumSe- none none
lectElems”
Sulbclause 23.4.6, “GetNum- none none
SeryerOpts”
Sulbclause 23.4.7, “GetNumTable- none none
Colppts”
Sulbclause 23.4.8, “GetNumTable- nong none
Opts”
Sulbclause 23.4.9, “GetNumTable- none none
RefElems”
Sulbclause 23.4.10, “GetNu- none none
mUpgerOpts”
Sulclause 23.4.11, “GetNumWrap- none none
perPpts”
Subclause 23.4.121y'GetSelectElem” none none
Subclause 23.4.13; “GetSelectElem- none none
Type”’
Subjclause(23.4.14, “GetServer- none none
Name”
Subclause 23.4.15, “GetServerOpt” none none
Subclause 23.4.16, “GetServerOpt- none none
ByName”
Subclause 23.4.17, “GetServerType” none none
Subclause 23.4.18, “GetServer\Ver- none none
sion”

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

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

Colppt”

Name”

Elen

Name”

Name”

Narpe”

ment”

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 23.4.19, “GetSQLString” none none
Subclause 23.4.20, “GetTable- none none
Sulbclause 23.4.21, “GetTable- none none
ColpptByName”
Sulclause 23.4.22, “GetTableOpt” none none
Suljclause 23.4.23, “GetTableOptBy- none none
Sulbclause 23.4.24, “GetTableRef- none nane
Sulclause 23.4.25, “GetTableRef- none none
ElemType”
Subclause 23.4.26, “GetTableRef- none none
TableName”
Subclause 23.4.27, “GetTableServer- none none
Sulbclause 23.4.28, “GetTRDHandle” none none
Sulclause 23.4.29, “GetUserOpt” none none
Sulclause 23.4.30, “GetUserOptBy- none none
Sulclause 23.4.31, “GetValExprCol- none none
Suljclause 23.4.32, “GetWrapperkis none none
brafyName”
Sulclause 23.4.33, “GetWrapper- none none
e
Sulclause 23.4.34, {GetWrapper- none none
Sulclause 23(4.85, “GetWrapperOpt- none none
ByNlame”
Sulclause'23.4.36, “SetDescriptor” none none
Su S5, “Forerlgnm-datawrap- TTOTTE TTOTTE
per interface general routines”
Subclause 23.5.1, “GetDiagnostics” none none
Clause 24, “Diagnostics manage- Clause 19, "Diagnostics manage- ISO/IEC 9075-2
ment"
Subclause 24.1, “<get diagnostics Subclause 19.1, "<get diagnostics ISO/IEC 9075-2
statement>" statement>"

© ISO/IEC 2001 — All rights reserved
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3.3 Conventions

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

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

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

Part containing corre-
spondence

Clause 25, “Information Schema”

Clause 20, "Information Schema"

ISO/IEC 9075-2

Sulclause 25.1, “ATTRIBUTES
viey”

Sulclause 25.2, “COLUMN_
OPTIONS view”

Sulbclause 25.3, “COLUMNS view”

Sulclause 25.4, “FOREIGN_DATA_
WRAPPER_OPTIONS view”

Sulbjclause 25.5, “FOREIGN_DATA_
WRAPPERS view”

Sulbclause 25.6, “FOREIGN _
SERVER_OPTIONS view”

Sulclause 25.7, “FOREIGN_
SERVERS view”

Sulclause 25.8, “FOREIGN_
TABLE_OPTIONS view”

Sulclause 25.9, “FOREIGN_
TABLES view”

Sul{clause 25.10, “USER_MAP_
OPTIONS view”

Subclause 25.11, “USER_
MAPPINGS view”

Subclause 25.12, “Short name
views”

Claljise 26, “Definition Schema”

Subclause 26.1, “COLUMN
OPTIONS base table”

Sulclause 26.2, “DATA_TYPE_
DESCRIPTOR.base table”

Subclause 20.11, "ATTRIBUTES
view"

none

Subclause 20.18, "COLUMNS view"

none
none

none

none

none

none

none

none

Subclause 20.69, "Short hame
views"

Clause 21, "Definition Schema"

none

Subclause 21.15, "DATA_TYPE_
DESCRIPTOR base table”

ISO/IEC 9075-2

none

ISO/IEC 9075-2

none

none

none

none

none

none

none

none

ISO/IEC 9075-2

ISO/IEC 9075-2

none

ISO/IEC 9075-2

Suljclause 26:3, “FOREIGN_DATA _ none none
WRAPRER "OPTIONS base table”

Sulclause 26.4, “FOREIGN DATA none none
WRAPPERS base table”

Subclause 26.5, “FOREIGN _ none none
SERVER_OPTIONS base table”

Subclause 26.6, “FOREIGN_ none none
SERVERS base table”

Subclause 26.7, “FOREIGN_ none none

TABLE_OPTIONS base table”

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

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

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

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

Part containing corre-

spondence

Subclause 26.8, “FOREIGN _

none

none

TAhu =l S DT
Lo UAast tault

Sulbclause 26.9, “SQL_SIZING base

PING_OPTIONS base table”

Subclause 26.13, "USER _
PINGS base table”

Clapse 27, “Status codes”
Sulclause 27.1, “SQLSTATE"
Claljise 28, “Conformance”

Sulbclause 28.1, “SQL-server confor-
mamce to SQL/MED”

Suljclause 28.2, “Foreign-data-
wrgpper conformance to SQL/MED”

Sulclause 28.3, “Claims of confor-
maice by SQL-servers”

SuHclause 28.4, “Claims of confor-
maice by foreign-data wrappers”

Sulclause 28.5, “"Extensions and
options”

Annex A, “SQL Conformante Sum-
mary”

Annex B, “Implementation-defined
elements”

Annex C, “tmplementation-
deppndent’eélements”

Annex.D, “Deprecated features”

Subclause 7.2, "SQL_SIZING base
table"

Subclause 21.43, "TABLES base
table"

Subclause 21.50, "USAGE_
PRIVILEGES base table"

none

none

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

none

none

none

none

none

Annex A, "SQL Conformance Sum-
mary"

Annex B, "Implementation-defined
elements”

Annex C, "Implementation-
dependent elements”

Annex D, "Deprecated features"

ISO/IEC 9075-3

ISO/IEC 9075-2

ISO/IECQ075-2

none

none

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

none

none

none

none

none

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

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

Annex F, “Typical header files”

Subclause F.1, “C Header File
SQLCLILH"

© ISO/IEC 2001 — All rights reserved

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

Annex A, "Typical header files"

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

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

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

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

Part containing corre-
spondence

Subclause F.2, “COBOL Library

Subclause A.2, "COBOL library item

o

ISO/IEC 9075-3

Iter :

-SQtEH
Annex G, “SQL feature and package
taxpnomy”

Annex H, “SQL/MED model”

Figire 1, “SQL/MED interfaces”

Figyre 2, “SQL/MED information
flow”

Tablle 1, “Clause, Subclause, and
Tablle relationships”

Tablle 2, “Valid datalink file control
options”

Tablle 3, “Sequence of actions during
fordign server request executions”

Tablle 4, “Fields used in foreign-data
wrgpper diagnostics areas”

Tablle 5, “Fields in foreign-data
wrgpper descriptor areas”

Tablle 6, “Data type correspondences
for Ada”

Tablle 7, “Data type correspondences
for C”

Tablle 8, “Data type correspondences
for COBOL”

Tablle 9, “Data type correspendences
for Fortran”

Tablle 10, “Data type.cobrespon-
denges for MUMBS™

Tablle 11, “Data \type correspon-
denges for Pascal”

Tablle 12, V'Data type correspon-
denges-A£or PL/1”

S\JL\,Ll
Annex F, "SQL feature and package
taxonomy"

none
none

none

none

none

none

none

none

Table 18; "Data type correspon-
dencesfor Ada"

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

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

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

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

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

Table 24, "Data type correspon-
dences for PL/I"

ISO/IEC 9075-2

none
none

none

none

none

none

none

none

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

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

Table 14, “Abbreviated SQL/CLI
generic names”

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

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

Table 4, "Abbreviated SQL/CLI
generic names"

Table 5, "SQLSTATE class and
subclass values for SQL/CLI-specific
conditions”
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Table 1—Clause, Subclause, and Table relationships (Cont.)

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

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

Part containing corre-
spondence

Table 16, “Codes used for implemen-

J7-SER 1]

Table 7, "Codes for implementation

ISO/IEC 9075-3

tatipmdatatypes i SQtCH

Tablle 17, “Codes used for applica-
tion data types in SQL/CLI”

Tablle 18, “Codes used to identify
SQL/CLI routines”

Tablle 19, “Codes and data types for
imglementation information”

Tablle 20, “Codes used for datalink
attrfibutes”

Tablle 21, “Data types of attributes”

Tablle 22, “SQL/CLI data type corre-
spohdences for Ada”

Tablle 23, “SQL/CLI data type corre-
spondences for C”

Tablle 24, “SQL/CLI data type corre-
spondences for COBOL”

Tablle 25, “SQL/CLI data type corre-
spondences for Fortran”

Tablle 26, “SQL/CLI data type corre-
spondences for MUMPS”

Tablle 27, “SQL/CLI data type corre-
spondences for Pascal”

Tablle 28, “SQL/CLI data type corre-
spondences for PL/I”

datatypesimSQtHEH
Table 8, "Codes for application data
types in SQL/CLI"

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

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

none

Table 19, "Data types of attributes?,

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

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

Table 46, "SQL/CLIdata type corre-
spondences for COBOL"

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

Tahle 48, "SQL/CLI data type corre-
spandences for MUMPS"

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

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

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IECQ075-3

none

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

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-3

Tablle 29, “Codes used for: <table none none
refgrence> types”

Tablle 30, “Codes used for <value none none
expfession> types™

Tablle 31, “Cades used for foreign- none none
dat@ wrapper diagnostic fields”

Tablle’32," “Codes used for foreign- none none
dat wirapper dco\.liptul fietets™

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

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

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

wrapper descriptor fields”
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-

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

ISP TS DUER S SN Y N u
des rrptor-rreraoeratrtvaraes

Tablle 37, “Codes used for the format none none
of the character string transmitted
by GetSQLString()”

Tablle 38, “SQL-statement codes” Table 26, "SQL-statement codes" ISO/IEC 9075-2
Tablle 39, “SQLSTATE class and Table 27, "SQLState class and ISO/IECQ075-2
subglass values” subclass values"

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

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

onomy for features outside Core

sol”

Tablle 42, "Legend for SQL/MED none none
intdrfaces”

Tablle 43, “Legend for SQL/MED none none

infdrmation flow”

3.4 | Object identifier for Database Language SQL

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

Format

<Pary 9 yes> ::=
<Part 9 conforfrance> <Part 9 datalink> <Part 9 wr apper>

<Parf 9 conformagce> ::=9 | sql med2000 <l eft paren> 9 <right paren>

<Part 9 datalink> ::=
<Part/ 9 datalink no>
| . sRart 9 datalink yes>
<Part 9 datalink CLI> <Part 9 datalink |anguage>

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

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

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

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

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

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

<Par{ 9 datalink yes> ::=
1 | datalinkyes <left paren> 1 <right paren>

<Parq 9 datalink no> ::=
0 | datalinkno <left paren> 0 <right paren>

<Part 9 wapper> ::=
<Part 9 w apper no>
| <Part 9 wrapper SQ.server yes>
<Part 9 server schenminport> <Part 9 server getstring>
| <Part 9 wrapper FDWyes>
<Part 9 FDWtransmt> <Part 9 FDW SQLaware> <Part 9Q“\FDW opti ons>

<Part 9 wapper SQ.server yes> ::=
1| sqlserveryes <left paren> 1 <right paren>

<Parf 9 server schenminport> ::=
<Part 9 server schenmi nport yes>
| <Part 9 server schenai nport no>

<Partl 9 server schemmi nport yes> ::=
1 | sql serverschenai nportyes <left paren> 1 <right paren>

<Part 9 server schenminport no> ::=
0 | sql serverschemmi nportno <left paren> 0 <right paren>

<Parf 9 server getstring> ::=
<Part 9 server getstring yes>
| <Part 9 server getstri*ng no>

<Par 9 server getstring yes> ::=
1| sqlserverget'stringyes <left paren> 1 <right paren>

<Part 9 server getstring no> ::=
0 | sqlservergetstringno <left paren> 0 <right paren>

<Part 9 w apperr FDWyes> ::=
2 | sfdwyes <left paren> 2 <right paren>

<Partl Q.FDWtransmt> ::=

<Part 9 FDWtransmt yes>

| <Part 9 FDWtransnit no>

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

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

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

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

<Part 9 FDWsql aware no> ::=

0 | sqlfdwsgl awareno <left paren> 0 <right paren>

<Part 9 FDWoptions> ::=

<Par
<Par

<Par t

Syn
1)
2)

3)

=)

4)

5)

(02)

6)

(03]

7)

9)

Part— 9 FDWOptTomns yeES>
| <Part 9 FDWoptions no>

9 FDWoptions yes> ::=

1| sqgl fdwoptionsyes <left paren> 1 <right paren>

9 FDWoptions no> ::=

0 | sqlfdwoptionsno <left paren> 0 <right paren>

9 wrapper no> ::=

0 | wapperno <left paren> 0 <right paren>
tax Rules
pecification of <Part 9 yes> implies that conformance to {SO/IEC 9075-9 is claimed.
pecification of <Part 9 datalink yes> implies that conformance to Feature M001, “Datalinks”

claimed.

pecification of <Part 9 datalink no> implies that conformance to Feature M001, “Datalinks”,
pt claimed.

pecification of <Part 9 wrapper SQLserver yes> implies that conformance to Feature M004,
~oreign data support”, is claimed by-an SQL-server.

pecification of <Part 9 server schemaimport yes> implies that conformance to Feature M005
Foreign schema support”, is_claimed by an SQL-server.

pecification of <Part 9 seryver schemaimport no> implies that conformance to Feature M0O05,
Foreign schema support™, is not claimed by an SQL-server.

pecification of <Part’9 server getstring yes> implies that conformance to Feature M006, “Get
QL String routing”, is claimed by an SQL-server.

pecification\of <Part 9 server getstring no> implies that conformance to Feature M006, “Get-
QL String routine”, is not claimed by an SQL-server.

S
S
8) S
S
S
d

pecification of <Part 9 wrapper FDW yes> implies that conformance to Feature M004, “Foreigrn

ata‘support”_is claimed by a foreign-data wrapper

10) Specification of <Part 9 FDW transmit yes> implies that conformance to Feature M007, “Trans-
mitRequest”, is claimed by an SQL-server.

11) Specification of <Part 9 FDW transmit no> implies that conformance to Feature M007, “Trans-
mitRequest”, is not claimed by an SQL-server.

12) Specification of <Part 9 FDW sqglaware yes> implies that conformance to Feature M008, “SQL-
awareness”, is claimed by an SQL-server.
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13) Specification of <Part 9 FDW sqlaware no> implies that conformance to Feature M008, “SQL-
awareness”, is not claimed by an SQL-server.

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

15) Specification of <Part 9 FDW options no> implies that conformance to Feature M0Q9, “GetOp
ahd GetStatistics routines”, is not claimed by an SQL-server.

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

4.1 [ SQL-environments and thelr components

4.1.1 SQL-environments

[ Replace the first paragraph | An SQL-environment comprises:

ne SQL-agent.
ne SQL-implementation.

g

e

Zero or more SQL-client modules, containing externally-invoked procedures available to the
SQRL-agent.
Z
Z
Z
S

ero or more authorization identifiers.
Pro OF more user mappings.

Ero or more catalogs, each of which contains one ofZmore SQL-schemas, zero or more foreign
brver descriptors, and zero or more foreign-data Wrapper descriptors.

Tlhe sites, principally base tables, that contain’SQL-data, as described by the contents of the
sthemas. This data may be thought of as-the database”, but the term is not used in ISO/IEC
9p75, because it has different meanings in the general context.

4.1.2 User mapping concepts

A usdqr mapping pairs an authdrization identifier with a foreign server descriptor.

4.1.3 Catalogs andsschemas

4.1.3.1 Catalags

| Replace first patagraph | A catalog is a named collection of SQL-schemas, foreign server descriptors,
and foreign-data wrapper descriptors in an SQL-environment. The mechanisms for creating and
destrpying ‘catalogs are implementation-defined.

4.1.4 Foreign servers and descriptors

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

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

4.2 | Data types

[ Insext after 7th paragraph | SQL defines a predefined data type named by the following <keyyword>:
DATALINK.

[ Inseft after 8th paragraph | For reference purposes, the data type DATALINK is referred to as a (or
the) 1iatalink type.

| Inseft this paragraph | A type T is DATALINK-ordered if T is D-ordered, where:D.is the set of datalink
types.

4.3 | Foreign servers

A forpign server is a named server, external to the SQL-enviromment but known to the SQL-servetf,
that manages external data. Such external data is manifested as SQL-data by use of a mechanisr
called a foreign-data wrapper (see Subclause 4.4, “Foreign-data wrappers”).

-

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

— A foreign server name, identifying the foreigh server locally to the SQL-server.
he <authorization identifier> of the ewner of the resulting foreign server descriptor.

he name of the foreign-data wrapper.

ptionally, the foreign-server type.

T
T

— A generic options descriptor:
g
d

ptionally, the foreign  server version.

The possible valués-of server type and server version, and their meanings, are implementation-
defingd.

The fauthorization identifier> associated with a foreign server identifies the role of managing the
capabilities’and resources at that foreign server; however, that role is implementation-defined.

tion identifier for the SQL-session when the <foreign server definition> was invoked.

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

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

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

concgpt of a table that are similar to SQL-schemas and to base tables, respectively. Such servers
may [and SQL-aware foreign servers do) maintain schema information about those entities;)such
the Information Schema and Definition Schema specified in ISO/IEC 9075-2.

Somdq foreign servers, especially SQL-aware foreign servers, admit the concept of a schema and tT
S

If a fpreign server maintains schema information about entities analogous to SQL-schemas and

base [tables, then execution of an <import foreign schema statement> retrieves information about
the tables (either all or only some, as specified in the <import foreign schema statement>) associat
with the named SQL-schema analog and performs one or more effective <foreign table definition>
statement executions.

d

4

If a fpreign server does not maintain such information or does not admit-the concept of a schema,
then [foreign tables managed by that server must be specified by means of explicit <foreign table
definjtion>s.

This [International Standard does not specify the manner in which the SQL-server and the foreigrn
data Wwrapper interact to cause information about foreign tables to be retrieved by execution of an
<impprt foreign schema statement>. In particular, no foreign-data wrapper interface routines are
specified to support such interaction. Such interactionAs“implementation-dependent.

4.4 | Foreign-data wrappers

A forpign-data wrapper is the mechanism:by which the SQL-server accesses external data managdd
by fofeign 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, a set of routines written in a
standard programming language,~Foreign-data wrapper interface routines are used to access every
foreign server whose descriptorincludes the name of that foreign-data wrapper. It is possible for
foreign-data wrapper to exist-that is not used to access any foreign server.

o

A forpign-data wrapper descriptor is a catalog element, identified by a foreign-data wrapper name|
and dreated 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 forgign-data wrapper descriptor consists of:

— AToreign-data wrapper name.

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

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

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

4.5 User mappings

AUS “““ He-san S, ervHeR e etreen -
identjfier PUBLIC, denoting all <authorization identifier>s in the SQL-environment, with a foreigh
servegr FS. It defines how to map U to an equivalent concept known to FS when a foreign table
whosg source is FS is to be accessed during an SQL-session with current authorization identifier Y.
The mapping is specified by generic options defined by the foreign-data wrapper.

A user mapping is defined by invoking an <user mapping definition>. Invocation of\an <user
mapping definition> results in the creation of a user mapping descriptor in a catalog. A user
mappging descriptor consists of:

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

A usér mapping descriptor can be modified by an <alter usernmapping statement> and destroyed by
a <dnfop user mapping statement>.

4.6 | Generic options

Several of the objects used in connection with\external data support the specification of generic
optiops. These objects are foreign-data wrappers, foreign servers, foreign tables, columns of foreigh
tablep, and user mappings. A generic option is an option name paired with an optional option valye.
Both|[the option name and the permissible ranges of option values of a generic option are defined lyy
reign-data wrappers. A set of generic options is described by a generic options descriptor.

statement>.

Generic options are specific to the object for which they are defined. For example, the generic
optiops for\a foreign table are most likely different from the generic options for a foreign server, if
both pption names and option values. Furthermore, generic options are highly dependent on the
foreigm- i ; ; i i

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

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

4.7 Capabilities and options information

Get Opt s( ) routine to request the capabilities and other information from a foreign-data-wrapper.

The gpecific capabilities and other information of a foreign-data wrapper, a foreign server, or
any 4chema element managed by a foreign server that are reported to the SQL-Server in re-
sponge to an invocation of Get Opt s( ) are partly specified in this part of ISQHEC 9075 and partly
implgmentation-defined. In general, each capability or other piece of information that is reported
correpponds to a generic option associated with the object being queried.by the invocation.

The dapabilities and other information is returned in a buffer whose ‘eontents may comprise an XML
document or that may be returned in a format defined by the foreign-data wrapper. If the content
compfrise an XML document, then it shall be a valid XML docéament, the format of which is specifi¢d
by a Pocument Type Declaration (DTD) that is either interhal to the XML document or external
(requfiring that it be available to the SQL-server in an implementation-defined manner).

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

[

4.8 | Datalinks

A datalink is a value of the DATALINK data type. A datalink references some file that is not parg
of th¢ SQL-environment. The file is aSsumed to be managed by some external file manager. A
dataljnk is conceptually represented by:

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

— SQL-Mediated Accessiindication: A boolean value, where True , in data link DL indicates
nat the referencedfile, being linked to the SQL-environment, is accessible only by use of the
pecially provided operations (see below) on DL.

0 ~+

The File Refefemce of a datalink is accessible by invoking built-in scalar functions defined in this
part pf ISOMEC 9075. The character set of the File Reference, referred to as the datalink charactgr
set is|implementation-defined.

and access control of the flles and the SQL data assomated W|th them Thls part of ISO/IEC 9075
standardizes the way that an SQL-server is made aware of datalink values and how applications
retrieve information about the files identified by datalink values. The mechanisms that enable
integrity control, recovery, and access control for the files represented by the datalink values are
implementation-dependent. These mechanisms are collectively called the datalinker.

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

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

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

With|the function provided by datalinks and the datalinker, it is possible to\spécify that access to
the files should be mediated by the SQL-server rather than by the external/data manager. When
accespk to the files is mediated by an SQL-server, any request to access“a-file must operate on an

of th¢ access token and the method of combining it with the File Reference is implementation-
depempdent. When the application uses the returned character string value to access a file, the
dataljnker checks to see if the access token is valid. If itjs valid, then the application is allowed 1o
access the file pointed to by the File Reference. Every attempt by an application to access, witho
a valjd access token, a file referenced by an SQL-mediated datalink is unsuccessful. The time at
which a valid access token ceases to be valid is intplementation-defined.

A datalink data type is described by a datalink data type descriptor. A datalink data type descriptpr
consipts of the name DATALINK and the set of link control options:

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

he read permission option (FS or DB).

he write permission-option (FS or BLOCKED).

he recovery gption (NO or YES).

he unlink option (RESTORE, DELETE, or NONE).

eanings of the various link control options are:

A N .
—_— - - - oty O v O O Ci

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

— FILE LINK CONTROL.: Every File Reference must reference an existing file. Further file
control depends on the link control options.
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Tablqg 2, “Validdatalink file control options”, specifies what combinations of datalink file control
optiops are allowed.

The default value of a site whose declared type is DATALINK is the null value. Datalinks are suf]

ISO/IEC 9075-9:2001 (E)
4.8 Datalinks

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—manager
)

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 LINK CONTROL |is
specified.

D

EAD PERMISSION FS: Permission to read files referenced by datalinks is determined by th
file manager.

@

EAD PERMISSION DB: Permission to read files referenced by datalinks{is determined by th
QL-implementation.

(0))]

RITE PERMISSION FS: Permission to write files referenced by<datalinks is determined by
ne file manager.

o<

WRITE PERMISSION BLOCKED: Write access to files referenced by datalinks is not avail-
aple. Updates can, however, arise indirectly through theruse of some implementation-defined

;]yechanism.
ECOVERY YES: Enables point in time recoveryof. files referenced by datalinks.

NOTE 3 — “point in time recovery” is an implemgntation-defined mechanism that provides for recover
that is coordinated between the SQL-server and the files of external file manager referenced by datalin}

»

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

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

(@]

N UNLINK DELETE: A file referenced by a datalink is deleted when it is unlinked.

(@]

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

@]

ject tp certain restrictions. As a consequence of these restrictions, neither datalinks nor expressions
whose declared type is DATALINK-ordered can appear in (among other places):

<comparison predicate>.
<general set function>.
<group by clause>.
<order by clause>.

<unique constraint definition>.
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— <

referential constraint definition>.

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

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

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

Table 2—Valid datalink file control options

Read permis- Write per-
Integrity sion mission Recovery | Unlink
ALL FS FS NO NONE
ALILL FS BLOCKED NO RESTORE
AL FS BLOCKED YES RESTORE
ALILL DB BLOCKED NO RESTORE
ALL DB BLOCKED NO DELETE
ALILL DB BLOCKED YES RESTORE
ALL DB BLOCKED YES DELETE
SELECTIVE | FS FS NO NONE
The implementation-defined maximum datalink length determines the amount of space, in octets,

that

— A

s allocated for:

host variable of data type DATALINK.

— An argument of declared type DATAICINK to an invocation of an external routine.

— ]

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

DAT.
rame

4.8.1

4.8.1

<url

LINK such that every such value can be assigned to a host variable, substituted for a pa-
er to an external roltine, or returned by an invocation of an external function.

The {\aximum datalink length constrains the values of expressions whose declared type is

Operations involving datalinks

.1 Operators that operate on datalinks

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

acces

5 ‘token.

tr

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

datal

ink.

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

given

datalink.

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

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

34

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


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

ISO/IEC 9075-9:2001 (E)
4.8 Datalinks

4.8.1.2 Other operators involving datalinks

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

4.9

Type conversion and mixing of data types

New
DATA

4.1(

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

) Columns, fields, and attributes

[ Insg

rt following 7th paragraph ] An immediate component of a column value C is anyJof the following:

— Q.

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

— A

— An element of a collection of type CT, where CT is the declared type of C.

field of a row of type RT, where RT is the decalred type of-C¢

nponent of a column value C is any immediate component of C or an immediate component 3

A cor

comppnent C1 of C.
4.11 Tables
[ Rep

aces 3rd paragraph | A table is either. a base table, a derived table, or a foreign table. A base

table
a dec

is either a persistent base table{ a‘global temporary table, a created local temporary table, o
ared local temporary table.

[ Rep)

aces 10th paragraph | A table s described by a table descriptor. A table descriptor is either a ba

table

or a 1oreign table descriptor:

descriptor, a view descriptor, a derived table descriptor (for a derived table that is not a view

[ Inseft this paragraph | The\data constituting a foreign table is not part of the SQL-environment.

Inste
foreig
wrap
table

— T

Aad, its rows are supplied when needed by some foreign server, known as the source of the
n table. The/mechanism by which these rows are supplied is provided by a foreign-data
per (see Suliclause 4.4, “Foreign-data wrappers”). A foreign table descriptor describes a foreig
In addition to the components of every table descriptor, a foreign table descriptor includes:

he- name of the foreign table.

—

n

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

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

4.12 Functional dependencies

| Replace 1st paragraph | This Subclause defines functional dependency and specifies a minimal set
of rules that a conforming implementation must follow to determine functional dependencies and
candidate keys in base tables, foreign tables, and <query expression>s.

4121 Known functional dependencies in a foreign table

Therg¢ are no rules in this part of ISO/IEC 9075 to determine known fufictional dependencies in a
foreign table. However, implementation-defined rules may determine*known functional dependens
cies, |f any, in a foreign table.

4.13 SQL-schemas

| Replace 5th paragraph | Base tables, foreign tables, and\wiews are identified by <table name>s. A
<table name> consists of a <schema name> and an <identifier>. The <schema name> identifies
the sthema in which a persistent base table, foreign table, or view identified by the <table name>|
is defined. Base tables, foreign tables, and views'defined in different schemas can have <identi-
fier>g that are equal according to the General Rules of Subclause 8.2, "<comparison predicate>", in
ISO/IEC 9075-2.

4.14 SQL-statements

4.1411 SQL-statementsclassified by function
New [paragraph | The follawing are additional SQL-schema statements:

— <Jmport foreign‘schema statement>

|
A

foreign table definition>

|
A

plter foreign table statement>

— <drep foreign table statement>

— <foreign server definition>

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

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

— <drop user mapping statement>

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

— <pet passthrough statement>

4.1% SQL-sessions

[ Inseft this paragraph | At any time during an SQL-session, the SQL-server may.0btain a WrapperEn
vHardle for a foreign-data wrapper and an FSConnectionHandle for a foreign server.

[ Inseft this paragraph | The SQL-session context also comprises:

— Zpro or more {foreign-data wrapper name : WrapperEnvHandle} pairs.
Zero or more {foreign server name : FSConnectionHandle} ‘pairs.
A pass-through flag.
— A pass-through foreign-server name, if any.
Z

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

| Inseft this paragraph | At the end of every SQL-session, every FSConnection handle that is containeq
in th¢ SQL-session context is freed.

[ Inseft this paragraph | At the end of every’SQL-session, every WrapperEnv handle that is contained {n
the SQL-session context is freed.

[ Inseft this paragraph | An SQL-session has a pass-through flag that is initially set to False when thg
SQL-kession is started. The, successful execution of a <set passthrough statement> that contains
a <foyeign server name>_ehanges the pass-through flag to True . An SQL-session whose pass-
throygh flag is True @dditionally has a pass-through foreign server name. Every time a <set

passthrough statement> is executed, all {<SQL statement name> : ExecutionHandle} pairs are
remoped from the'Current SQL-session context. Every time a <set passthrough statement> that
contdins a <fareign server name> FSN is successfully executed, the pass-through foreign server

after a <set passthrough statement> that identifies a <foreign server name> has been executed,
the corresponding {<SQL statement name> : ExecutionHandle} pair is removed from the current
SQL-session context. Every time a <set passthrough statement> that specifies 'OFF’ is executed,
the pass-through flag is set to False and the pass-through foreign server name is deleted from the
current SQL-session context.
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4.16 Privileges

[ Replace 1st paragraph | A privilege authorizes a given category of <action> to be performed on a speci-

fied base table, foreign table, view, column, domain, character set, collation, translation, foreign-data
wrapper, foreign server, user-defined type, trigger, or SQL-invoked routine by a specified <autho-
rizatiorn—tdentifiet

NOTE 6 — Privileges granted on foreign tables are not privileges to use the data constituting foreign tablg
but privileges to use the definitions of the foreign tables. The privileges to access the data constituting)the

foreig

SQL-glient to access external data may raise exceptions.

Replace 1st bullet of 2nd paragraph | The identification of the base table, foreign table, view, col-

Q O C [ ]

mn, domain, character set, collation, translation, foreign-data wrapper, foreign server, user-
efined type, table/method pair, trigger, or SQL-invoked routine module that'the descriptor
escribes.

| Replace 8th paragraph | A privilege descriptor with an <action> of USAGEis called a usage privilegg

descrjptor and identifies the existence of a privilege on the domain, user-defined type, character se
collation, foreign-data wrapper, foreign server, or translation identified by the privilege descriptor.

4.17 SQL-transactions

[ Rep

trangaction or by the use of a <start transaction statement> to start an SQL-transaction; otherwig
it is implicitly set to the default access mode-for the SQL-session before each SQL-transaction
begins. If no <set session characteristics statement> has set the default access mode for the SQL-
sessipn, then the default access mode for(the SQL-session is read-write. The term read-only applie
only to viewed tables, foreign tables, and persistent base tables.

4.18 Foreign-data wrapper interface

A forpign-data wrapper jinterface consists of the signatures of the routines that make up a given
goreign-dataa wrapper. \Fhese routines serve the following purposes:

38

Allocate and deaHocate resources.
dontrol connections to foreign servers.

Receive data from the SQL-server about the SQL statement to be executed at the foreign servg

h tables are enforced by the foreign server, based on the user mapping. Consequently, a request’by am

ace 5th paragraph | An SQL-transaction has an access' mode that is either read-only or read-write.
The access mode may be explicitly set by a <set transaction statement> before the start of an SQL

S,

~+

Send data from the foreign server to the SQL-server about the SQL statement that the foreign

server is willing to execute.

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

A handle is a value of INTEGER data type that identifies an allocated resource that provides
session state information about a foreign server, a foreign-data wrapper, or a foreign server session
of interest to connected components of that session. Handles presented as arguments to invocations
of foreign-data wrapper interface routines enable the invoker to give or obtain the information they
refer¢gnce. The handle of a particular resource is allocated by the keeper of the state information +
eithef the foreign-data wrapper or the SQL-server — to enable the SQL-server or the foreign-dats
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|
opergnd or modified in any way.
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allocated via a call from the SQL-server to the Al | ocW apperEnv( ) routine. This handle must
be allocated before any requests are made to a foreign-dataywrapper. It remains valid until the
L-server invokes Fr eeW apper Env(wh) , where wh is the handle in question.

rver handle: This handle is allocated by the SQL-server to reference a foreign server. A
foreign-data wrapper uses this handle to obtain information about a foreign server to which
needs to connect. Routines associated with a-server handle allow information to be ob-
ined about such things as the server name,server type, server version, etc. This handle is
allocated implicitly and presented by the SQL-server to a foreign-data wrapper by invoking
Cpnnect Server ().

— HSConnection handle: This hapdle’is allocated by a foreign-data wrapper to reference infort
mation about a foreign server session. It is allocated via a call to the Connect Server () routin
Tlhis handle must be allocated\before any SQL statements to be executed during that foreign
server session are presented 1o a foreign-data wrapper.

D

— HRequest handle: This handle is allocated by the SQL-server to reference an SQL-statement
hat is to be executed by a foreign server. A request handle may reference a simple statementj,
ich as SELECT * . FROMT, or it may reference a complex statement that includes predicates,
qins, orderingyetc. A request handle is presented to the SQL-server by a foreign-data wrappe|
mterface routine to retrieve (for example) the names of foreign tables referenced in the from
ause, the.names of column references in the select list, etc. This handle is allocated implicitl)y.

—_— ) =+
=

(o]

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

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

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

wn

4.18/2 Foreign server sessions

A forgign server session is the sequence ofleperations performed by a foreign-data wrapper on a
particular FSConnection handle during-the existence of that handle.

A forgign server session on FSConnection handle FSCH begins with the invocation of Connect Serv
that brings FSCH into existencetand ends with the invocation of Fr eeFSConnect i on( FSCH) .

4.18,3 Foreign-data wrapper interface routines

are
assi
inte

40

ZIdQ S a0 »

=

apout the user on whose behalf a connection to a foreign.server is being made.

Execution handle: This handle is allocated by a foreign-data wrapper. In decomposition

ode it is used to reference the nformation the 'Fnrnign data Wrapper needs to process the QQ
7 H & t t

fatement reference by the corresponding reply handle and the information associated with 'th
ata resulting from the processing of the SQL-statement. This handle is allocated via a cal tc
e | ni t Request () routine, which sets the associated PASSTHROUGH flag to False . .1t pass
hrough mode, this handle is used to reference the information that the foreign-data,wrapper
peds to process the statement that is sent to the foreign server. This handle is allecated via
hil to the Transni t Request () routine, which sets the associated PASSTHROUEGH flag to
fue .

OTE 8 — “decomposition mode” and “pass-through mode” are defined in Subgclatdse 4.18.3.5, “Decomp
ition and pass-through modes”.

rapper handle: This handle is allocated implicitly by the SQLc-server to reference the infon
npation about a foreign-data wrapper.

User handle: This handle is allocated implicitly by the SQL-server to reference information

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

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

pd

values returned by their invocations and they are procedures if their return codes are instead
igned to an output parameter named ReturnCode. The specific terms foreign-data wrapper
rface function and foreign-data wrapper interface procedure are used when it is necessary to

distinguish between the two kinds.
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3.1 Handle routines

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

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

— C

— (g
fq

| |

QO QO

(= n)

|
o Q)

— d
n

ist> of a <query specification> givenra request handle.

etNumServerOpts: This routine returns the number of generic options associated with a
reign server given a server handle.

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

etServerOptByName: This routine returns the generic option value given a server handle
hd the name of the option.

etNumTableRefElems: This routine returns the number of <table reference>s in the <fron
ause> of a query given a request handle.

etTableRefElem: This routine returns the table referenceshandle of a <table reference> in
he <from clause> of a query given a request handle and:the position of the <table reference>
e <from clause>.

bference handle. The only possible return value'is TABLE_NAME.

etNumSelectElems: This routine returns the number of <value expression>s in the <selec

etSelectElem: This routinetreturns the value expression handle of a <value expression> in
e <select list> of a <query specification> given a request handle and the position of the <val
kKpression> in the <select list>.

etSelectElemTypes This routine returns the “type” of a <value expression> given the valug
Kpression handleZ~Fhe only possible return value is COLUMN_NAME.

etValExprCotName: This routine returns the name of the column, given a value expressio
andle.

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

etServer\Version: This routine returns the version of a foreign server given a server handlg.

etTableRefElemType: This routine returns the\"type” of a <table reference> given the table

etTableRefTableName: This routine returns the table name given a table reference handlg.

n

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

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

— GetAuthorizationld: This routine returns the authorization identifier associated with a user

annina-—aiven-a-user -handle
PP Y -

|
Q

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

-

etTableColOptByName: This routine returns the generic option value, given atable refer
nce handle, a column name and the name of the option.

|
® Q0

etTableOpt: This routine returns the generic option name and its value,(given a table refer
nce handle and the position of the option in the options list.

|
® Q

etTableOptByName: This routine returns the generic option valle,given a table referencq
pndle and the name of the option.

|
o Q)

|
Q

etTableServerName: This routine returns the name of thedforeign server associated with
greign table, given a table reference handle.

—h

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

|
Q

etNumTableOpts: This routine returns the fiumber of generic options associated with a
greign table, given a table reference handle;

—h

— QetNumUserOpts: This routine returns-the number of generic options associated with a usefr
nmapping, given a user handle.

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

|
Q

etUserOpt: This routine returns the generic option name and its value, given a user handl
nd the position of the-option in the options list.

D

&)

— QetUserOptByNamme: This routine returns the generic option value, given a user handle and
tihe name of theloption.

|
Q

etWrapperLibraryName: This routine returns the name of the library associated with a
dreign-data’ wrapper, given a wrapper handle.

—

— QGetWrapperName: This routine returns the name of a foreign-data wrapper, given a wrappgr
hiandle

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

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

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

GetSPDHandle: This routine returns the SPDHandle given an ExecutionHandle.

setSRDHandle: This routine returns the SRDHandle given an ExecutionHandle

jetTRDHandle: This routine returns the TRDHandle given an TableReferenceHandle.

setWPDHandle: This routine returns the WPDHandle given an ExecutionHandle.

3etSQLString: This routine returns a character string representation of the ‘query that is

G
g
GetWRDHandle: This routine returns the WRDHandle given an ExecutionHandle:
€
apsociated with the request handle.

llocDescriptor: This routine is used by the foreign-datawrapper to request that the SQL-
prver allocate a foreign-data wrapper descriptor area for use in exchanging information aboug
hlues required to execute a statement or values expected to be returned from an execution of|a
fatement.

0w <0 >

llocWrapperEnv: This routine is used by the SQL-server to allow the foreign-data wrap-
er to perform any initialization steps and allocate and initialize any necessary global data
fructures. It has a single input parameter;-a WrapperHandle, that describes the information
bout the foreign-data wrapper maintained by the SQL-server, and a single output parameter
WrapperEnv handle, which is a handle to the foreign-data wrapper’s newly initialized globa
Ata structures.

onnectServer: This routinéiis‘used by the SQL-server to request access to a foreign server
hd allows the foreign-datawrapper associated with that foreign server to establish a connec-
on (if necessary) and set up any required state information. ConnectServer has three input
arameters: a previously-allocated WrapperEnv handle, a server handle that describes the

reign server for which the SQL-server is requesting a connection, and a UserHandle that def
Lribes the user mapping maintained by the SQL-server. The routine has one output parametgr,
ne newly alloeated FSConnection handle for the foreign server.

= li= Ve Q9 D NT P

- 0

etOpts:(This routine is used by the SQL-server to request that the foreign-data wrapper
bturn_information about the capabilities and other aspects of the foreign-data wrapper, the
greign'server, some foreign table at the foreign server, or some foreign column of some foreign
ble at the foreign server. This routine is invoked by the SQL-server, and executed by the
foreign-data wrapper, whenever the SQL-SErver requires mformation about options supported
by the foreign-data wrapper and the foreign server. It is thus invoked under implementation-
dependent circumstances.

- )

—+

—+
—&

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

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

ofie Input parameter. a previously allocated ExecutionHandle.

ferate: This routine is used by the SQL-server to iteratively retrieve data from a foreignsdat
rapper. The routine has one input parameter, a previously allocated ExecutionHandle!/As a
psult of this call, the foreign-data wrapper will associate the row with the ExecutionHandle.
he SQL-server may invoke this routine until all data is returned.

23]

eOpen: This routine may be used by the SQL-server to allow a foreign-data’wrapper to

b-initialize any resources necessary to re-execute the operations represented by the Executior
andle (and described by a ReplyHandle previously given in the | ni t Reguest () routine). Thi
butine allows a SQL-server to re-execute the operations associated mvith an ExecutionHandle
ultiple times, for example, if the work to be done by the foreign:data wrapper represents thg
imner node of a join being processed by the SQL-server. The routine has one input parameter:|a
eviously allocated ExecutionHandle.

|
STzx®n d3s =
[2)

S 53

|
0

lose: This routine is used by the SQL-server to allow:a foreign-data wrapper to free any
psources that had been allocated to perform the operations represented by the ExecutionHan
Jle. The SQL-server invokes this routine after it is done processing a statement that initiated
e communication with the foreign-data wrapper.>»The routine has one input parameter: a
reviously allocated ExecutionHandle.

o & o =

etStatistics: This routine is used by the SQL-server to request statistics, if any, related to
e SQL-statement previously sent to the-foreign-data wrapper. Such statistics are entirely
plementation-defined in nature. This routine is invoked by the SQL-server, and executed by
tihe foreign-data wrapper, whenever,the SQL-server requires statistics that may be provided
by the foreign-data wrapper and the foreign server. It is thus invoked under implementation-
dependent circumstances.

|
— = A

ransmitRequest: This.routine is used by the SQL-server to transmit a statement in the
ngtive language of the foreign server to the foreign server in pass-through mode. The foreign
server analyzes the\transmitted statement and returns information about that statement to
tihe SQL-server.This information includes: Whether the statement requires one or more inpug
vhlues in order.to be executed; and whether the statement returns one or more result values
upon execution. This information is associated with the descriptors attached to the execution
hiandle that/is the output parameter of this routine. This routine has three input parameters:
a|previously allocated FSConnection handle, a string containing the statement, and an intege
indicating the string length.

4.18.3.4 Termination routines

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

ro

4.1813.5 Decomposition and pass-through modes

Depenhding on whether the pass-through flag in the current.SQL-session context is set to True or

False

SQLkerver is in decomposition mode, the SQL-serveranalyzes the SQL-client request and invokef
the I hi t Request ( ) routine to communicate that request to the foreign-data wrapper. When the
SQL-kerver is in pass-through mode, the SQL-server does not analyze the SQL-client request and

invok

4.1813.6 Sequence of actions during the execution of requests involving foreign

For @

showp the sequence of actions as described by the General Rules of Subclause 7.1, “<table ref-
erende>", when a foreign table is identified by the <table name> simply contained in the <table
refergnce>.

For g

showp the sequenee-of actions that is likely to occur when an SQL-client requests the preparation

and

imput parameter: a previously allocated FSConnection handle.

reeWrapperEnv: This routine is used by the SQL-server to terminate communication with

HreeDescriptor: This routine is used by the foreign-data wrapper to réquest that the SQL-
server deallocate a foreign-data wrapper descriptor area and to free.the memory and other
r¢sources used by that descriptor.

utine has one input parameter, a previously allocated ExecutionHandle.

It has'one

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

[¢)

, the SQL-server is said to be either in pass-through-mode or decomposition mode. When th

es the Transni t Request ( ) routine to communicate that request to the foreign-data wrapper.

tables and foreign servers

ecomposition mode, Table 3,*'Sequence of actions during foreign server request executions”,

ass-through mode, Table 3, “Sequence of actions during foreign server request executions”,

xecutionsof statements using dynamic SQL.
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Table 3—Sequence of actions during foreign server request executions

SQL-server

Foreign-data wrapper

Executes the Get... (WrapperHandle, ...)
routines as requested from\the foreign-data

wrapper.

Freesthe WrapperHandle.

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

NQTE 9 — This information is provided.in-the <foreign-data wrapper definition>.

=

NQTE 10 — If the current SQL-session context already includes a {foreign-data wrapper name : Wrap-
perEnvHandle} pair that could be used, then steps 2 through 7 are optional.

dle, ...) routines in the SQL-server to
retrieve information about the foreign-
data wrapper that the SQL-server has
stored in its Information Schema.

Allocates global data structures associ-
ated with the wrapper and associates
them with the WrapperEnvHan-

dle and performs any initialization
required.

46 Management of External Data (SQL/MED)

Creates a ServerHandle and associates
information about the foreign server with

that handle.

Creates a UserHandle and associates
information about the current user with

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

SQL-server

Foreign-data wrapper

Step Flow

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

VHandle, ServerHandle, UserHandle,

FSConnectionHandle) routine in the

foreign-data wrapper to establish a con-

nection to the foreign server that contains

some of the data required to process the

SQL-server client’s query.

11 <= Invokes the Get... (SeérverHandle, ...)
routines in the SQIL-Server to retrieve
all information about the foreign server
that the SQLrserver has stored in its
Information_Schema.

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

12 Executes the Get... (ServerHandle, ...) =

routines as requested from the foreign data
wrapper.

13 = Invokes the Get... (UserHandle,

...) routines in the SQL-Server to
retrieve all information about the user
that the SQL-server has stored in its
Information Schema.
NQTE 12 — This information is provided'in the <user mapping definition>.
14 Executes the Get... (UserHandle, ...) =
routines as requested from the foreign data
wrapper.

15 Allocates global data structures as-
sociated with the foreign server and
associates them with a FSConnection-
Handle, establishes a connection to
the foreign server, and performs any
initialization required.

16 Frees the ServerHandle.

17 Frees the UserHandle.

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

SQL-server Foreign-data wrapper

Step Flow

Decomposition Pass-through Decomposition Pass-through

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

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

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

21 Creates as many.
ValueExpres-
sionHandles as
are needed and
assgciates with
each*of them the
information about
a particular <value
EXPreESSIonT=>1rTthe
<select list>.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

SQL-server

Foreign-data wrapper

Step Flow

Decomposition Pass-through Decomposition Pass-through
22 Invokes the Ini- Invokes the Trans- =

TRequest (FSsCon- mitRequest

nectionHandle, (FSConnec-

RequestHandle, tionHandle,

ReplyHandle, RequestString,

ExecutionHan- StringLength, Ex-

dle) routine in ecutionHandle)

the foreign-data routine to allow the

wrapper to find out foreign-data wrap-

how much of the per and the foreign

request the foreign server to analyze

server can actually the statement.

process.
23 <+~ Invokes the Get... Executes the

NQTE 14 — Theforeign-data wrapper could invoke the GetSQLString (RequestHandle, StringFor-
mag, SQLString, BufferLength, StringLength) routine in the SQL-server to examine the SQL-server’s
reqliest and-to ‘deteremine how much of the request the foreign-data wrapper can handle, instead of the
Get... (RequestHandle, ...), Get... (TableReferenceHandle, ...), Get... (ValueExpressionHandle, ...),

(ReguestHandle,
~HhGetTRDHan-
dle (TableRef-
erenceHandle),
GetDescriptor
(TRD), Get...
(TableReference-
Handle, ...), and
Get... (ValueEx-
pressionHandle,
...) routines in
the SQL-server to
examine the SQL-
server’s request
and to determine
how much of the
request the foreign-
data wrapper can
handle.

Get{TlRDHandle (TableReferenceHandle), and GetDescriptor (TRD) routines.

Transmit-
Request ()
routine.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

SQL-server Foreign-data wrapper

Step Flow

Decomposition Pass-through Decomposition Pass-through

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

the foreign-data
wrapper.

NQTE 15 — If the foreign-data wrapper invoked the GetSQL String (RequestHandle, StringFormat,
SQLString, BufferLength, StringLength) routine, then thigwoutine is executed instead of the Get...
(RgquestHandle, ...), Get... (TableReferenceHandle, ...)7Get... (ValueExpressionHandle, ...),
GetTRDHandle (TableReferenceHandle), and GetDeseriptor (TRD) routines.

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

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

SQL-server

Foreign-data wrapper

Step Flow
Decomposition Pass-through Decomposition Pass-through
27 <<= Invokes the Alloc- Invokes the
Descriptor () ATTocDescrip-
routine to create tor () routine
a descriptor (SRD) to create-two
and associates it descriptors
with the Execution- (WRD:and
Handle. Initializes SRD) to de-
the descriptor with scribe the
default values columns of the
wherever applica- result table
ble. and associates
both of them
with the Exe-
cutionHandle.
Initializes both
the descriptors
with default
values wher-
ever applicable.
Sets the fields
in the WRD
to correspond
to the result
columns asso-
ciated with the
Execution-
Handle.
28 Executes the AllocDescriptor () routine =
as requested by the foreign:data wrapper.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

Step

SQL-server

Decomposition

Pass-through

Flow

Foreign-data wrapper

Decomposition

Pass-through

29

Invokes the

30

31

32

33

Frees the Re=
questHandlg:

Frees each of the
TableReference-
Handles.

Frees each of the
ValueExpression-

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

AlTocDescrip-
tor () routine
to create fwo
descriptors,
WPD and SPD,
to\describe
<gdynamic
parameter
specification>s.
Associates both
of them with
the Execu-
tionHandle.
Initializes both
the descriptors
with default
values wher-
ever applicable.
Sets the fields
in the WPD to
correspond to
the dynamic
parameters
associated with
the Execution-
Handle.
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Handles.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

SQL-server

Foreign-data wrapper

Step Flow
Decomposition Pass-through Decomposition Pass-through
34 Invokes the =
Get...(ReplyHandle,
...) routines in the
foreign-data wrap-
per to incorporate
the work that a
wrapper can do into
the execution plan
for the SQL-server
client’s query.

35 <+~ Executes the
Get...(Replyktandle,

...) routines-as re-
quested by the
SQL-gerver.

36 Invokes the =

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

37 Frees resources
associated with
ReplyHandle.

38 Invokes the Get- Invokes the =

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

39 <= Executes the Get- Executes the
SRDHandle (Ex- GetWRDHan-
ecutionHandie) die (ExXecu-
routine as re- tionHandle)
quested by the and GetSRD-
SQL-server. Handle (Exe-

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

the|foreign-data server.

42

43

44

Invokes the GetW-
PDHandle (Ex-
ecutionHandle)
and GetSPDHan-
dle (Execution-
Handle) routines
to get the WPD
and the SPD,
respectively.

Invokes GetDe-
scriptor (WPD)
multiple times to
obtain the informa-
tion associated with

Step SQL-server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
40 Invokes the Get-
Descriptor (WRD)
routine multiple
times to get all
the information
associated with
WRD.
41 Invokes the SetDescriptor (SRD) routine
multiple times to populate appropriate
fields in SRD.

NQTE 16 — In pass-through mode, SetDescriptor (SRD) will only be invoked if results are returned by

=

Executes

the GetWw-
PDHandle
(Execution-
Handle) and
GetSPDHan-
dle (Execu-
tionHandle)
routines as re-
guested by the
SQL-server.
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Table 3—Sequence of actions during foreign server request executions (Cont.)

Step SQL-server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
45 If there are any dy-
namic parameters
present, invokes
SetDescriptor
(SPD) multiple
times to populate
appropriate fields
in SPD.
46 Invokes the Open (ExecutionHandle) =
routine in the foreign-data wrapper to
initiate the execution of the request in the
foreign-data wrapper .
47 <= Executes‘the Open (Execution-
Handle) routine as requested by the
SQLsserver.
48 Invokes the Iterate (ExecutionHandle) =

NQTE 17 — In pass-through mode, the Iterate () rotitine is only invoked if the foreign-data wrapper

routine in the foreign-data wrapper to

retrieve the row.

retdrns a set of rows.

49

50

NQTE 18 — In pass-thraugh mode, steps 48 through 49 are repeated only if the foreign-data wrapper

Repeats steps 48 throughi49 until all data

is retrieved.

retdrns a set of rows.

51

Optional/ i the
work-performed by
the\wrapper needs
to-be repeated, the
SQL-server may
choose to_invoke

<=

=

Performs the work needed to retrieve
the next row from the foreign server
and associates it with the Execution-
Handle.

© ISO/IEC 2001 — All rights reserved

ReOpen (Exe-
cutionHandle)
routine in the
foreign-data wrap-
per to allow the
wrapper to prepare
to re-execute the

query.

Concepts 55


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

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

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

Step

SQL-server

Decomposition

Pass-through

Flow

Foreign-data wrapper

Decomposition

Pass-through

52

53

54

55

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

Completes the
work necessary to
answer the SQL-
client’s statement
in pass-through
made. Possibly
invokes the Close
(ExecutionHan-
dle) routine in
the foreign-data
wrapper.

Invokes FreeExecutionHandle (Execu-
tionHandle) routine in the foreign-data

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

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

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

SQL-server.

56
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Wrapper:

Frees resources associated with Execu-

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

Step SQL-server Flow Foreign-data wrapper
Decomposition Pass-through Decomposition Pass-through
57 <= Invokes the Free- Invokes the
Descriptor () FreeDescrip-
routine with the tor () routine
SRDHandle as the four times,\with
input argument. the SRDHKan-
dle, SRDHan-
dle; WRD-
Handle, and
WPDHandle,
respectively,
as the input
arguments.
58 Executes the FreeDescriptor () routine as
requested by the foreign-data wrapper.
59 Invokes the FreeFSConnection (FSCon- =
nectionHandle) routine in the foreign-
data wrapper.
60 Frees resources associated with FS-
ConnectionHandle.
NQTE 20 — Steps 59 and 60 are optional, if the SQL-server wants to reuse the FSConnectionHandle.
61 Invokes FreeWrapperEnv (WrapperEn- =
vHandle) routine in the foreign-data
wrapper.
62 Frees resources associated with Wrap-
perEnvHandle.
NQTE 21 — Steps 61 and.62 are optional, if the SQL-server wants to reuse the WrapperEnvHandle.

4184 Returnm-—codes

The gxecution.of a foreign-data wrapper interface routine causes one or more conditions to be raisgd.
The gtatus 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

invol ma o foroian Aata varannay tntarfans nranadliyn Tho vyaliine andA mananinae AfF +hn pati ey ~ndl
Ko Crig bt Wi P P e acC— P ocC oo C— rricvaratoaria oo oo ertart+— Sotto

are as follows. If more than one return code is possible, then the one appearing later in the list is
the one returned.

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

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

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

— A value of —2 indicates Invalid handle. The foreign-data wrapper interface routine did not

execute successfully because an exception condition was raised: FDW-specific condition —
inalid-handle

If the foreign-data wrapper interface routine did not execute successfully, then the values of-all
outpyt arguments are implementation-dependent unless explicitly defined by this part of 1ISO/IEG
9075

In addition to providing the return code, for all foreign-data wrapper interface routifes other tharn
Get Difagnosti cs( ), the implementation records information about completion conditions and abou
excegtion conditions raised other than FDW-specific condition — invalid handl€ in the diagnostic
area pssociated with the resource being utilized.

~+

oY

The ffesource being utilized by a routine is the resource identified by its-input handle. In case of
routipes that have multiple input handles, the resource being utilized is“deemed to be the one
identified by the handle that comes first in the parameter list, with One exception: in the case of
Al | o¢W apper Env( ) routine, diagnostics are returned on the output parameter, WrapperEnvHand|e,
proviged an allocated FDW-environment is successfully created;\otherwise, no diagnostics are
returped.

4.18/5 Foreign-data wrapper diagnostics.areas

Each|diagnostics area consists of header fields thiat contain general information relating to the
routipe that was executed and zero or more status records containing information about individug
condiliions that occurred during the execution-of the foreign-data wrapper interface routine. A
condition that causes a status record to.he ;generated is referred to as a status condition.

At the beginning of the execution of any foreign-data wrapper interface routine other than

Get Difagnosti cs( ), the diagnostics _area for the resource being utilized is emptied. If the execu-
tion ¢f such a routine does not result in the exception condition being raised: FDW-specific conditipn
— inyalid handle, then:

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

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

— For the purpose of choosing the first status record, status records corresponding to transaction
rollback have precedence over status records corresponding to other exceptions, which in turn
have precedence over status records corresponding to the completion condition no data, which in
turn have precedence over status records corresponding to the completion condition warning.
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— Apart from any status records corresponding to an implementation-specified no data, any status
record corresponding to an implementation-specified condition that duplicates, in whole or in
part, a condition defined in this part of ISO/IEC 9075 shall not be the first status record.

The Get Di agnosti cs( ) routine retrieves information from a diagnostics area. The SQL-server or
foreign-data wrapper identifies which diagnostics area is to be accessed by providing the handle of

the r laviant racotlrca ac an nnut arcumant  Thao oot D aanact i oo/ N yoniting ratiirne o yacult cndao
P e SeuUeeaSaHHpHearguhe i e—re—=Let+oagheSHH-eS{—FetHhe et RS=aeStht666a

but does not modify the identified diagnostics area.

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

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

Field Data type

Header fields

MORE INTEGER

NUMBER INTEGER
RETURNCODE SMALLINT
Implementation-defined header Implementation-defined
field

Fields in status.records

CLASS_ORIGIN CHARACTER VARYING (L1)
MESSAGE_LENGTH INTEGER
MESSAGE_OCTET_LENGTH INTEGER

MESSAGE_TEXT CHARACTER VARYING (L1)
NATIVE_CODE INTEGER

SQISTATE CHARACTER (5)
SUBCLASS_ORIGIN CHARACTER VARYING (L1)
Implementation-defined status Implementation-defined

fieldl

Where L1 is an implementation-defined integer not less than 254.

All dlagnostics _area fields in other parts of ISO/IEC 9075 that are not included in this table are npt
applifableto.foreign-data wrapper interface routines.

4.186 Null pointers

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

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

— In lieu of other output arguments where specifically allowed by this part of ISO/IEC 9075. This
indicates that the caller wishes to prohibit the return of this information.
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— In lieu of input arguments where specifically allowed by this part of ISO/IEC 9075. The seman-
tics of such a specification depend on the context.

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

4.18|7 Foreign-data wrapper descriptor areas

A forpign-data wrapper descriptor area provides an interface for a description of values required
for the execution of an SQL-statement in decomposition mode or the execution of a statément in
pass-through mode by a foreign-data wrapper and for a description of values resulting“from such an
execytion.

Each|foreign-data wrapper descriptor area comprises header fields and zero ormore foreign-data
wrapper item descriptor areas. The header and item descriptor area fields are’specified in Table 3,
“Fieldls in foreign-data wrapper descriptor areas”. The header fields include'a COUNT field that
indicates the number of item descriptor areas.

Somg host languages are able to access host variables whose addresses are stored in an item
descrjiptor field named DATA_POINTER in a foreign-data wrappet/descriptor area. Such languagds
are cplled pointer-supporting languages and include Ada, C, Pascal, and PL/I. Languages that
cann@t access variables whoses addresses are stored in the DATA POINTER field of a foreign-data
wrapper descriptor are called non-pointer-supporting languages. Such languages include COBOL,
Fortrian, and MUMPS.

— Tpble Reference Descriptor (ERD): This descriptor is allocated automatically by an SQL-servef

describe a foreign table-referenced in an SQL-statement, and is associated with a TableRef-

efenceHandle created hy‘an SQL-server. The foreign-data wrapper can obtain the handle of

al| TRD by invoking the_Get TRDHandl e( ) routine. It can then retrieve the information in the
apsociated TRD descriptor by invoking the Get Descri ptor () routine.

— Wrapper Row¢Descriptor (WRD): This descriptor is allocated by the SQL-server if a foreign-data
rapper reguests its allocation. It is used to describe the result of a statement to be executed

by that foreign-data wrapper in pass-through mode, and is associated with an ExecutionHandle.

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

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

H Le: o) = : ‘ s
lmVUr\lllg Uic St LbesCi T puor( ) Tuudatic.

— Server Parameter Descriptor (SPD): This descriptor is allocated by the SQL-server if a
foreign-data wrapper requests its allocation. It is used by the SQL-server to specify the type
anhd location of input values to be provided by the SQL-server. The SPD is also associated
with an ExecutionHandle. The SQL-server can obtain the handle to an SPD by invoking
the Get SPDHandl e( ) routine. It can then set the information in that SPD by nvoking the
Skt Descri pt or () routine.

Table 5—Fields in foreign-data wrapper descriptor areas

Field Data Type

Header fields

COUNT SMALLINT
DYNAMIC_FUNCTION CHARACTER VARYING(LY)
DYNAMIC_FUNCTION_CODE INTEGER

KEY_TYPE SMALLINT
TOP_LEVEL_COUNT SMALIMINT
Implementation-defined foreign-data Implementation-defined

wrgpper descriptor header field

Fieldsin item descriptor areas

CARDINALITY INTEGER
CHRARACTER_SET_CATALOG CHARACTER VARYING(LY)
CHARACTER_SET_NAME CHARACTER VARYING(L?Y)
CHARACTER_SET_SCHEMA CHARACTER VARYING(LY)
COLLATION_CATALOG CHARACTER VARYING(L?Y)
COLLATION_NAME CHARACTER VARYING(L?Y)
COLLATIONL.SCHEMA CHARACTER VARYING(Ll)
CURRENT_TRANSFORM_GROUP CHARACTER VARYING(L1Y)
DATA ANY

DATA_POINTER host variable address
DATETIME_INTERVAL_CODE SMALLINT
DATETIME_INTERVAL_PRECISION SMALLINT

DEGREE INTEGER

Iwhere L is an implementation-defined integer not less than 128, and L1 is the implementation-defined maximum
length for the <general value specification> CURRENT_TRANSFORM_GROUP_FOR_TYPE.

(Continued on next page)
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Table 5—Fields in foreign-data wrapper descriptor areas (Cont.)

SC

UN
uUs
us
us

PARAMETER_SPECIFIC_CATALOG
PARAMETER_SPECIFIC_NAME
PARAMETER_SPECIFIC_SCHEMA
PRECISION

RE]
RE]

[URNED_CARDINALITY
[URNED_OCTET_LENGTH

SCALE
SCOPE_CATALOG

DPE_NAME

SCOPE_SCHEMA
SPECIFIC_TYPE_CATALOG
SPECIFIC_TYPE_NAME
SPECIFIC_TYPE_SCHEMA
TYRE

NAMED
FR_DEFINED_TYPE_CATALOG
FR_DEFINED_TYPE_NAME
FR-DEFINED_TYPE_SCHEMA

Field Data Type
Fields in item descriptor areas

INDICATOR INTEGER
KEY_MEMBER SMALLINT

LENGTH INTEGER

LEYEL INTEGER

NAME CHARACTER VARYING(LY)
NULLABLE SMALLINT
OCTET_LENGTH INTEGER
PARAMETER_MODE SMALLINT
PARAMETER_ORDINAL_POSITION SMALLINT

CHARACTER VARYING(L?)
CHARACTER VARYING((*})
CHARACTER VARYING(L?)
SMALLINT

INTEGER

INTEGER

SMAELINT

CHARACTER VARYING(L?)
CHARACTER VARYING(LY)
CHARACTER VARYING(L?)
CHARACTER VARYING(LY)
CHARACTER VARYING(LY
CHARACTER VARYING(L?)
SMALLINT

SMALLINT

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

Implementation-defined foreign-data
wrapper descriptor item field

Implementation-defined

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

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

Format

<non{reserved word> ::=

| AUTHI D
| BLOCKED

| CONTROL

| DLURLSERVER | DLVALUE

| FILE| FS

| I NTEGRI TY

| LIBRARY | LINK

| MAPPI NG

| PASSTHROUGH | PASSWORD |
| RECOVERY | RESTORE

| SELECTIVE.| SERVER

| UNLKRK

|« VERSI ON

MRARDED

Furlc;tion
Speciffy lexical units (tokens and separators) that participate in SQL language.

Il Al alternatives fromlSQO | EC9075-2
| 'Y Al alternatives fromlSQO |EC9075-5

| DB | DLURLCOMPLETE | DLURLPATH | DLURLPATHONLY | DLURLSCHEME

PERM SSI ON

1
T LA S UNLEN "= Y

| YES

<reserved word> ::=

'l Al'l alternatives fromlSQO |EC9075-2
| 'l Al alternatives froml SO |EC9075-5

| DATALI NK

| 1| MPORT

© ISO/IEC 2001 — All rights reserved

Lexical elements 65


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

ISO/IEC 9075-9:2001 (E)
5.1 <token> and <separator>

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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C

5.2 Names and identifiers

Function

Specify names.

Formmat

<fore¢ign server name> ::=

[ <catal og nanme> <period> ] <unqualified foreign server nane>
<f or ¢i gn-data wrapper name> ::=
[ <catal og name> <period> ] <unqualified foreign-data w apper name>

<uanaI ified foreign server nane> ::= <qualified identifier>

<unqual i fied foreign-data wapper name> ::= <qualified identifier>

<optilon name> ::= <identifier body>

Syngax Rules

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

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

3) [|nsert this SR | In an <option name>, the-number of <identifier part>s shall be less than 128.

4) []nsert this SR | The case-normal formJof the <identifier body> of an <option name> is used for
purposes such as and including determination of option name equivalence, representation in t
DOefinition and Information/Schiemas, and representation in the diagnostics areas.

5) [|nsert this SR | Two <optienhame>s are equivalent if the case-normal forms of their <identifier
bpdy>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
efiual according‘to the comparison rules in Subclause 8.2, "<comparison predicate>", in ISO/IE
9p75-2.

Access Rulés

0 additional Access Rules

General Rules

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

No additional Conformance Rules.
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6.1

<data type>

Function
Spe(rtlfy a data type.

Format

<predefined type> ::=

I Al alternatives fromlSQ | EC9075-2
| ! Al alternatives fromlSQO | EC9075-5
| <datalink type>

<dat @l ink type> ::=

DATALI NK [ <datalink control definition> ]

<dat @l i nk control definition> ::=

NO LI NK CONTRCL
| FILE LINK CONTROL <datalink file contral

<datalink file control option> ::=
<integrity option> <read perni ssion><wite permn ssion>

<i nt ¢

<recovery option> [ <unlink option> ]

grity option> ::=
I NTEGRI TY ALL
| INTEGRI TY SELECTI VE

<read permission> ::=

<wrif

<rec

READ PERM SSI ON FS
| READ PERM SSI ON<\DB

e perm ssion> s
WRI TE PERM-SSI ON FS
| VRI TE RERM SSI ON BLOCKED

very option> ::=
RECOVERY NO
| £ RECOVERY YES

opti on>

<unl i

II;\ Upt I UTT .. =
ON UNLI NK RESTORE
| ON UNLI NK DELETE
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Syntax Rules

1)
2)

3)

4)

5)

Access Rules

General Rules

1) [|nsert this GR |df-<data type> is a <datalink type>, then a datalink type descriptor DTD is
cfeated. Thedink control options of DTD are:

70

vhriable declaration>.

a) The,iink control, according to whether NO LINK CONTROL or FILE LINK CONTROL is

DATALINK specifies the datalink type.

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

fied, then NO LINK CONTROL is implicit.

[ Insert this SR ] If FILE LINK CONTROL is specified, then:

SION FS, and RECOVERY NO shall be specified.

b) If READ PERMISSION DB is specified, then WRITE PERMISSION. BLOCKED shall be
specified.

c) If WRITE PERMISSION BLOCKED is specified, then INTEGRIFY ALL and <unlink op-
tion> shall be specified.

shall be specified and <unlink option> shall not be specified.
e) If RECOVERY YES is specified, then WRITE PERMISSION BLOCKED shall be specified.

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

OTE 23 — Valid combinations of <datalink file €ontrol option> resulting from this Syntax Rule are
hown in Table 2, “Valid datalink file control options”.

© z

If <datalink control definition> is specified, then <data type> shall not be contained in an <SQ

No additional Access Rules.

specified.

[ |nsert this SR | If <data type> specifies DATALINK and <datalink control definition> is not spec

a) If INTEGRITY SELECTIVE is specified, then READ PERMISSION FS, WRITE PERMIS-

d) If WRITE PERMISSION FS is specified, then READ PERMISSION FS and RECOVERY NO

L

b) If FILE LINK CONTROL is specified, then:

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

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

iii) The write permission option, according to whether WRITE PERMISSION FS or WRITE

PERMISSION BLOCKED is specified.
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iv) The recovery option, according to whether RECOVERY NO or RECOVERY YES is
specified.

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

c) _If NO LINK CONTROL is specified. then:

i) The integrity control option is NONE.
ii) The read permission option is FS.
iii) The write permission option is FS.
iv) The recovery option is NO.

v) The unlink option is NONE.

Conformance Rules

1) Without Feature M001, “Datalinks”, conforming SQL language_ shall not specify <datalink typep>.
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6.2 <column reference>

Function

Reference a column.

Forpmat

No addi ti onal Fornat itens.

Syntax Rules

bl

0 additional Syntax Rules.

Access Rules

1) [Replace AR1) | If CR is a <column reference> whose qualifying table is a base table, a foreign
able, or a viewed table and that is contained in any of:

-+

— A <query expression> simply contained in a <cursor-specification>, a <view definition> or an
<insert statement>.

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

—+ A <search condition> immediately contained in a <trigger definition>, a <delete statement
searched> or an <update statement;- searched>.

—+ A <select list> immediately contained in a <select statement: single row>.

o

— A <value expression> simply contained in a <row value expression> immediately containe
in a <set clause>.

then let C be the column referenced by CR.

Jase:

a) If <column¢reference> is contained in an <SQL schema statement>, then the applicable
privileges of the <authorization identifier> that owns the containing schema shall include
SELEECT for C.

Otherwise, the current privileges shall include SELECT on C.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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6.3 <set function specification>

Function

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

For

TTat

No addi ti onal Fornat itens.

Syn

tax Rules

1)

Insert after SR6.1 in the TC

| If the <set function specification> specifies a <geneéral set function>

<

hose <set quantifier> is

2)

Acc

N

bss Rules

General Rules

Con

formance Rules

nsert after SR8) | If the <set function specification> specifies a <set function type> that is MAX pr
1IN, then DT shall not be DATALINK-ordered.

o additional Access Rules.

o additional General Rules.

o additional Conformance Rules.

DISTINCT, then DT shall not be DATALINK-ordered.
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6.4 <string value function>

Function

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

Forpmat

<strilng value function> ::=
'l Al'l alternatives froml SO |EC9075-2
| 'l Al alternatives froml SO | EC9075-5
| <url conpl ete expression>
| <url path expression>
| <url path only expression>
| <url schenme expression>
| <url server expression>

<url |conpl ete expression> ::=
DLURLCOVPLETE <I| eft paren> <datal i nk val ue expressi on3<right paren>

<url |path expression> ::=
DLURLPATH <l ef t paren> <datal i nk val ue expressign>/<right paren>

<url |path only expression> ::=
DLURLPATHONLY <l eft paren> <datal i nk val ue~expressi on> <ri ght paren>

<url |schenme expression> ::=
DLURLSCHEME <l eft paren> <datalink value expression> <right paren>

<url |server expression> ::=
DLURLSERVER <l eft paren> <datali nk val ue expressi on> <ri ght paren>

Syngtax Rules

1)

—

Replace SR1) | The declared type of <string value function> is the declared type of the imme-
Jately contained <character value function>, <blob value function>, <bit value function>,
Lirl complete expression>, <url path expression>, <url path only expression>, or <url server
Kpression>. If <string value function> is <character value function>, then the coercibility
nd collating sequence of <string value function> are the coercibility and collating sequence,
pspectively,.of(the simply contained <character value function>.

oD DA

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

OTE 25 — “datalink character set” is defined in Subclause 4.8, “Datalinks”.

|

3)

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

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

6)

ocart thic b | Tha Adaclarad tvina af el nath AN avnraccinn 1Icvariahla lanath chavractar
RSeH—ht g HHEe-GeEa e oty pPe— o<t —pPatri—oHy—ExpresSSor 15— ar e e RgttH—cHaractet

7

8)

DHo sS[] JHO s WHL 9

Acc

N

[ring with character set DLCS and an implementation-defined maximum length. The collatit]
bguence and coercibility characteristics are determined as specified for monadic operatars-in
pble 1, "Collating coercibility rules for monadic operators”, in ISO/IEC 9075-2, where-the Filg
eference of DVE plays the role of the monadic operand.

nsert this SR | The declared type of <url scheme expression> is variable-length character string
ith character set DLCS and an implementation-defined maximum length.~The collating se-
Lience and coercibility characteristics are determined as specified for mahadic operators in
pble 1, "Collating coercibility rules for monadic operators”, in ISO/IEC 9075-2, where the Filg
eference of DVE plays the role of the monadic operand.

nsert this SR | The declared type of <url server expression> is variable-length character string
ith character set DLCS and an implementation-defined maximum length. The collating se-
Lience and coercibility characteristics are determined as specified for monadic operators in
pble 1, "Collating coercibility rules for monadic operators™; in ISO/IEC 9075-2, where the Filg
eference of DVE plays the role of the monadic operand:

2ss Rules

o additional Access Rules.

General Rules

1 [

<

2) [
q

aj

3) [

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

fuinction>. Let DV be the result of DVE. If DV is the null value, then the result of the <string

hlue function> is the null yalue.
nsert this GR | If <url complete expression> is specified, then
ase:
If DV is SQh-mediated, then the result is the File Reference of DV combined with an acce

token insan implementation-dependent manner.

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

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

Case:

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

© ISO/IEC 2001 — All rights reserved
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ii) Otherwise, the result is HP.
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b) If the File Reference of DV contains a <file url>, that contains the <fpath> FP, then
Case:

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

—otherwiset —

c) Otherwise, a zero-length character string.

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

Jase:

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

b) If the File Reference of DV contains a <file url>, then the <fpath>-eontained in that <file
url>.

c) Otherwise, a zero-length character string.

5) [|nsert this GR ] If <url scheme expression> is specified, then the result is

Jase:

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

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

A4

(@]

Otherwise, a zero-length characteér string.

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

(@]

ase:

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

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

c) Otherwise, a zero-length character string.

Confermance Rules

No additional Conformance Rules.
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6.5 <datalink value function>

Function

Specify a function yielding a datalink value.

Forpmat

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

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

<dat & | ocation> ::= <character val ue expressi on>

Syntax Rules
1) The declared type of a <datalink value constructor> DVC.is DATALINK.

2) The declared type of a <datalink value function> isthe declared type of its <datalink value
cpnstructor>.

3) Tlhe character set name of the declared type gf;<data location> shall be equivalent to the chart

cter set name of the datalink character set:

T
a|
NOTE 27 — “datalink character set” is defined in Subclause 4.8, “Datalinks”.
T
e
C

4) Tlhe character set name, collating-sequence, and coercibility characteristic of the File Refer-
hce of the result of valuating a.the <datalink value constructor> are the character set name,

llating sequence, and coercibility characteristic, respectively, of the <data location>.

Access Rules

bl

o additional Access Rules.
General Rules
1) Lt DLOC.be the result of evaluating <data location>.

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

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

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

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

i) The File Reference of DL is DLOC.

Case:

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

Case:

A) If DLOC contains an <http url>, then the <http>, <host>, and <hpath> containg¢d
in the <http url> are the scheme of DL, the host of DL, and the pathCof-DL,
respectively.

B) If DLOC contains a <file url>, then the <file>, <host>, and <fpath> contained
in the <file url> are the scheme of DL, the host of DL, and the path of DL,
respectively.

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

ii) The SQL-Mediated Access Indication of DL is False

V

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

o

Conformance Rules

1) Without Feature M001, “Datalinks”, conformifng SQL language shall not specify <datalink valijie
fyinction>.
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For

No ad

Syn

TTat

di ti onal Format itens.

tax Rules

1)

Insert before SR2) | TD shall not contain a <datalink control definition>.

2) [
a

nd SD in a <cast specification> are given by the following table.

<data type>

Pugments SR6) | If the <cast operand> is a <value expression>, then thevalid combinations of T|D

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

Access Rules

bl

o additional Access Rules.

General Rules

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

Confformance Rules

No additional Conformance Rules.
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6.7 <value expression>

Function

Specify a value.

Forpmat

<val e expression> ::=

'l Al'l alternatives froml SO |EC9075-2
| 'l Al alternatives froml SO | EC9075-5
| <datalink val ue expression>

Syngax Rules
1) | Replaces SR1) | The declared type of a <value expression> is the declared type of the <numeric
hlue expression>, <string value expression>, <datetime value expression>, <interval value
Kpression>, <boolean value expression>, <user-defined type value expression>, <row value
Kpression>, <collection value expression>, <reference value“expression>, or <datalink value
Kpression>, respectively.

® ® D <[]

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Confformance Rules

No additional Conformance Rules.
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6.8

<datalink value expression>

Function

Specify a datalink value.

Formmat
<dat &l i nk val ue expression> ::=
<datal i nk val ue function>
| <val ue expression primry>

Syntax Rules
1) The declared type of <value expression primary> shall be DATALINK(
Access Rules

None.

General Rules

1) d

aj

Con

1) W

ase:

formance Rules

Kpression>,

If <datalink value function> DVF is specified, then the result of the <datalink value expre
sion> is the result of DVF.

o7
I

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

ithout Feature M001, “Datalinks”, conforming SQL language shall not specify <datalink valdie

82
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7 Query expressions

7.1 [ <table reference>
Function

Referlence a table.

Format

No addi ti onal Format itens

Syn

b) If T is a base table, a foreign table, or a viewed table and the <table reference> is containgd

tax Rules

0 additional Syntax Rules.

bss Rules

Replace AR1) | If <table reference> simply contains a <table or query name> that is a <table
ame>, then:

Let T be the table identified by the <table name> immediately contained in the <table or
guery name> simply contained in <table reference>.

in any of:

— A <query expressiohn> simply contained in a <cursor specification>, a <view definitionx,
or an <insert statement>.

— A <table expression> or <select list> immediately contained in a <select statement:
single row=.

— A <sedrch condition> immediately contained in a <delete statement: searched> or an
<update statement: searched>.

-4 YA <value expression> simply contained in a <row value expression> immediately con-

tained in a <set clause>.

then

Case:

i) If <table reference> is contained in an <SQL schema statement>, then the applica-
ble privileges of the <authorization identifier> that owns the containing schema shall
include SELECT on at least one column of T.

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

NOTE 29 — “applicable privileges” and “current privileges” are defined in Subclause 11.1, “<privi-
leges>".

© ISO/IEC 2001 — All rights reserved Query expressions 83


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

ISO/IEC 9075-9:2001 (E)
7.1 <table reference>

c)

d)

If the <table reference> is contained in a <query expression> simply contained in a <view
definition> then the applicable privileges of the <authorization identifier> that owns the
view shall include SELECT for at least one column of T.

If TR simply contains <only spec> and TR identifies a typed table, then

Case:

General Rules

1) [Replace GR2) ] If the <table reference> simply contains a <table name> TN, then

Jase:

al

ii) Otherwise, the current privileges shall include SELECT WITH HIERARCHY OPTION

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

on at least one supertable of T.
NOTE 30 — “applicable privileges” and current privileges are defined in Subclayse 11.1, “<privi-
leges>".

If TN identifies a view or a base table T, then

Case:

i) If ONLY is specified, then the <table reference> references the table that consists of
every row in T, except those rows thatchave a subrow in a proper subtable of T.

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

If TN identifies a foreign table-ETN, then the table referenced by the <table reference> 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 avrapper identified by WN. Let WRLN be the name of the library identifiep
in the foreign-data wrapper descriptor of WR.

ii) Case;

I MT the current SQL-session context includes a {foreign-data wrapper name : Wrap-
perEnvHandle} pair whose foreign-data wrapper name is equivalent to WN, then l¢t
WEH be the WrapperEnvHandle associated with WN.

84 Management of External Data (SQL/MED)

2) Otherwise:

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

B) Let WEH be the WrapperEnvHandle returned by the invocation of Al | ocW apper Env( )

routine in the library identified by WRLN, with WH as the argument).

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

1) If the current SQL-session context includes a {foreign server name : FSConnection-
Handle} pair whose foreign server name is equivalent to FSN, then let FSCH be the
ESConnectionHandle associated with FSN,

2) Otherwise:

A) Let SH be the ServerHandle allocated for the foreign server identifiedhby’FSN
The resource identified by SH is referred to as an allocated foreign/server de-
scription.

B) If there is a user mapping identified by the current authorization identifier, th¢n
let UH be the UserHandle allocated for that user mapping; otherwise, let UH
be the UserHandle allocated for the user mapping identified by PUBLIC. The
resource identified by UH is referred to as an allocatédyuser mapping descriptio

>

C) Let FSCH be the FSConnectionHandle returngd by the invocation of the
Connect Server () routine in the library identified by WRLN with WEH, SH,
and UH as the arguments.

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

iv) Let RQH be the RequestHandlé-allocated for a <query specification> of the form “SELECT
* FROMFTN".

v) Let TRH be the TableReferenceHandle allocated for a <table reference> of the form
“FTN".

vi) Let N be the number of columns of the foreign table FT identified by FTN. Let CN;j, 1
(one) < i < N;-be the column name of i-th column of FT. Let VEH;, 1 (one) <i < N be
the i-th ValueExpressionHandle allocated for a <column reference> of the form “CN;".

vii) A table’reference descriptor TRD is automatically allocated. Each of the fields in TRD
that have non-blank entries in Table 36, “Foreign-data wrapper descriptor field de-
fault values”, is set to the specified default value. All other fields in TRD are initially
uhdefined.

vii) The General Rules of Subclause 22.4, “Implicit DESCRIBE OUTPUT USING clause”
are applied with “SELECT * FROMFTN' and TRD as SOURCE and DESCRIPTOR, respec-
tively.

iX) Let TRDH be the TableReferenceDescriptorHandle allocated for TRD. TRDH is associ-
ated with TRH.

X) Let RPH and EXH be the ReplyHandle and ExecutionHandle, respectively, returned by
the invocation of the | ni t Request () routine in the library identified by WRLN with
FSCH and RQH as input arguments.

xi) TRD is associated with EXH.
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xii)

xiii)

Let NRTR be the NumberOfTableReferencesthat would be returned by an invocation of
the Get NunRepl yTabl eRef s( ) routine with RPH as the ReplyHandle parameter.

Let TRN;, 1 (one) < i < NRTR, be the TableReferenceNumberthat would be returned
by an invocation of the Get Repl yTabl eRef () routine with RPH as the ReplyHandle
parameter and i as the Index parameter.

Xiv)

XV)

XVi)

XVii)

viii)

Xix)

XX)

Let NSLE be the NumberOfSelectListElementsthat would be returned by an invocation
of the Get NunRepl ySel ect El ens( ) routine with RPH as the ReplyHandle parameter.

Let SELN;, 1 (one) < i < NSLE, be the SelectListElementNumberthat would(peturned
by an invocation of the Get Repl ySel ect El en( ) routine with RPH as the ReplyHandle
parameter and i as the Index parameter.

The FreeRepl yHandl e(') routine in the library identified by WRLN s jinvoked with RPH
as the argument.

-

Let NC be the value of the COUNT descriptor field that would-be returned by invocatio
of the Get Descri pt or () routine with TRD as the DescriptérHandle parameter, 0 (zero)
as the RecordNumber parameter, and the code for COUN¥ from Table 32, * ‘Codes usgd

for foreign-data wrapper descriptor fields’ ', as the Fieldldentifier parameter.

Let DT; be the effective data type of the j-th column, for 1 (one) < j < NC, as repre-
sented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIMEJINTERVAL_PRECISON, CHARACTER_|
SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_
DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED _
TYPE_NAME, SCOPE_CATALOG, SEOPE_SCHEMA, and SCOPE_NAME fields
that would be returned by separatginvocations of the Get Descri ptor () routine with
TRD as the DescriptorHandle-parameter, j as the RecordNumber parameter, and

the code for the fields TYPE;WPENGTH, OCTET _LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER |
SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_
DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED _
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME from Ta-
ble 32, * ‘Codes™ used for foreign-data wrapper descriptor fields’ ', as the Fieldldentiflier
parameter.

Let SRB bethe SRDHandle that would be returned by an invocation of the Get SRDHand| e( )
routinewith EXH as the ExecutionHandle parameter.

LetVTDT; be the effective data type of the j-th <target specification>, for 1 (one) < j <
NC, as representedby the values of the TYPE, LENGTH, OCTET_LENGTH, PRECI-
SION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON,

CHARACTED CCT CATALOGC CHARACTER CET COLICNMNMA _ _CLINDACTED CCCT

ST I U X T O T O/ YT O O T O Yo T O T OCT IV &6 Ot Iy Yo e o1

NAME, USER_| DEFINED _TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_
NAME fields that would be set by separate invocations of the Set Descri ptor () rou-
tine with SRD as the DescriptorHandle parameter, j as the RecordNumber parameter,
and the code for the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_
SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_
DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME from Ta-

ble 32, * ‘Codes used for foreign-data wrapper descriptor fields’ ', as the Fieldldentifier
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parameter. TYPE either indicates ROW or is one of the code values in Table 17, “Codes
used for application data types in SQL/CLI".

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

1) If DTj is an array data type and TDT; is not an array locator data type, then an
exception condition is raised: FDW-specific condition — invalid data type descriptors.

2) If DTj is a row data type, then

Case:

A) If TDT; is not a row data type, then an exception condition is raised: FDW-
specific condition — invalid data type descriptors.

B) If TDT;j is a row data type and DT; and TDT; do not conforxm to the Syntax Rulgs
of Subclause 10.14, "Data type identity", in ISO/IEC 9075-2, then an exception
condition is raised: FDW-specific condition — invalid data type descriptors.

3) If DTj and TDT; are predefined data types, then let HL be the standard program-
ming language in which the invoking SQL-server_is written. Let operative data type
correspondence table be the data type corresporidence table for HL as specified in
Subclause 20.3, “SQL/CLI data type correspondences”. Refer to the two columns ot
the operative data type correspondence table as the “SQL data type column” and the
“host data type column”.

Case:

A) If the row that contains the SQL data type corresponding to DTj in the SQL data
type column of the operative data type correspondence table contains “None” ir
the host data type column, and TDT;j is not a character string data type, then
an exception condition is raised: FDW-specific condition — invalid data type
descriptors.

B) Otherwise,.if. DT; and TDT; do not conform to the Syntax Rules of Subclause
10.14, "Data type identity"”, in ISO/IEC 9075-2, then an exception condition is
raised: \FDW-specific condition — invalid data type descriptors.

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

xxii) VEHj, 1 (one) <i < N, is deallocated and all its resources are freed.

xiif). \TRH is deallocated and all its resources are freed.

xxivy ROt s deattocatedand=att-its resources are freed:

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

xxvi) The <table reference> references the table that consists of every row returned by the
repeated invocation of the It erat e( ) routine in the library identified by WRLN with
EXCH as the argument until the return code indicates No data found.

xxvii) The O ose() routine in the library identified by WRLN is invoked with EXH as the
argument.
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xxviii) The FreeExecuti onHandl e( ) routine in the library identified by WRLN is invoked with
EXH as the argument.

Conformance Rules

No additional Conformance Rules.
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7.2 <joined table>

Function

Specify a table derived from a Cartesian product, inner or outer join, or union join.

Forpmat

No addi ti onal Fornat itens.

Syntax Rules

1)

Insert after SR7)c) | The declared type of neither C; nor C, shall be DATALJNK*ordered.

Access Rules

bl

o additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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7.3 <group by clause>

7.3

<group by clause>

Function
Specify a grouped table derived by the application of the <group by clause> to the result of the

previ

usly specified clause

Format

No addi ti onal Format itens.

Syngtax Rules

1)

nsert after SR5) [The declared type of a grouping column shall not be DATAIKINK-ordered.

Access Rules

N

o additional Access Rules.

General Rules

o additional General Rules.

Confformance Rules

bl

o additional Conformance Rules.
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7.4 <query specification>

Function

Specify a table derived from the result of a <table expression>.

Forpmat

No addi ti onal Fornat itens.

Syntax Rules

1) [|]nsert after SR5) | If a <set quantifier> DISTINCT is specified, then no column_of T shall have a

bclared type that is DATALINK-ordered.

ar

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Confformance Rules

bl

o additional Conformance Rules.
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7.5

<query expression>

Function
Specify a table.

For

TTat

No addi ti onal Fornat itens.

Syntax Rules

1)

L P[]

Access Rules

N

Gen

o additional Access Rules.

eral Rules

o additional General Rules.

Confformance Rules

o additional Conformance Rules.

Insert after SR11)c) | If the set operator is UNION DISTINCT, EXCEPT DISTINCT, EXCEPT
LL, INTERSECT DISTINCT, or INTERSECT ALL, then the declared type of no column of T[L
hd and the declared type of no column of T2 shall be DATALINK-ordered.

92
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8 Predicates

8.1

For

No ad

Syn

1) N
0

Acc

N

General Rules

Con

Furlc;tion
Specify a test for the absence of duplicate rows.

<umque predicate>

nat

di ti onal Formmat itens.

tax Rules

o column of the result of the <table subquery> shall have @ declared type that is DATALINK
rdered.

pss Rules

o additional Access Rules.

o additional General Rules.

formance Rules

o additional Conformance Rules.
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9 URLs

9.1 rRtformat

Function

Speciffy the precise format of a URL within a datalink. The specification is a direct translation of
the format of HTTP and FILE URLs specified in RFC 1738, as modified by RDC 1808y except thai
“localhost” has been omitted from the format of FILE URL. RFC 1738, RFC 1808;-and RFC 2368
specify other URL schemes; URLs formatted according to those other schemes ‘are not supported
within datalinks.

Format
<url ¥

<http url>
| <file url>

<htt1 url> ::= <http> <col on> <sol i dus> <sol i dus> Khost port> [ <solidus> <hpath> ]
<http>::={ h| H} t | T} {t | T} {pl| R}
<hostl port> ::= <host> [ <colon> <port> ]
<host|> :: =
<host nane>
| <host nunber>
<hostl name> ::= [ { <domain |abel> <period>1}... ] <top |abel>

<domgi n | abel > :: =
<letter or digit>
| <letter or digit> <l abel tail>

<letfyer or digit>-=
<sinmple~batin letter>
| <digit>

<labgl tait=>Y:=[ { <letter or digit>]| <minus sign>}... ] <letter or digit>
<top|l@abel > ::=

<sinmple latin letter>
| <sinple Latin letter> <l abel tail>

<host nunber> ::= <digits> <period> <di gits> <period> <di gits> <period> <digits>
<digits> ::= <digit>. ..

<port> ::= <digits>

<hpat h> ::= <hsegnent> [ { <solidus> <hsegnent> }... ]

<hsegnent> ::= [ <hsegnent character>... ]

© ISO/IEC 2001 — All rights reserved URLs 95


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

ISO/IEC 9075-9:2001 (E)
9.1 URL format

<hsegnent character> ::=

<uchas

<uchar >
<col on>
<comerci a
<anper sand>
<equal s operat or >

at >

<unr eserved>
<escape>

<unr ¢served> :: =

<saf ¢> :

<extnga> :

<escape> ::

<sinmple Latin letter>
<digit>
<saf e>
<extra>

<dol | ar sign>
<m nus sign>
<under scor e>
<peri od>
<pl us sign>

<excl amati on poi nt >
<asterisk>

<guot e>

<l eft paren>

<right paren>
<commua>

= <percent > <hexit> <hexit>

<filg
<fil g

<f pat

<fse

url> ::

> =

h> ::=

<Mermm>::

= <file> <col on> <sotfidus> <sol i dus> <host> <sol i dus> <f pat h>

LN L N T U A O

= [ <fsegnent character>..

nment charactery :: =

L} {el

]

E}

<fsegnent> [ { <solidus> <fsegnment> }..

<uchar >
<questyon mar k>
<col‘on>
<cemrer ci a
<anper sand>
<equal s operat or >

at >

]

<comer ci al

at> = @

<dollar sign> ::=$

<excl amation point> ::= 1!
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9.1 URL format

Syntax Rules

1) In an SQL-environment, a <url> shall reference the same file, regardless of which component in
the SQL-environment is interpreting the <url>.

Access Rules

None.

General Rules

None.

Conformance Rules

None.
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10 Data assignment rules and routine determination

10.T Retrieval assignment

Function
Speciffy rules for assignments to targets that do not support null values or that suppoert_null value
with jindicator parameters (e.g., assigning SQL-data to host parameters or host variables).

Syntax Rules

[2)

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

Access Rules

No additional Access Rules.

General Rules

1)

Insert after GR4)u) | If the declared type of T is DATALINK, then the value of T is set to V.

Confformance Rules

No additional Conformance Rules.
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10.2 Store assignment

Function

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

Syntax Rules

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

Access Rules

No additional Access Rules.

General Rules

1)

Insert after GR2)b)xxi) | If the declared type of T is DATALINK, then the value of T is set to V.

Conformance Rules

No additional Conformance Rules.
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10.3 Data types of results of aggregations

10.3 Data types of results of aggregations

Function

Specify the result data type of the result of an aggregation over values of compatible data types,
such as <case expression>s, <collection value expression>s, or a column in the result of a <query

exprgssion>.

Syngax Rules

Insert after SR3)h) | If any data type in DTS is DATALINK, then each data type in DTS-shall bg
OATALINK and the result data type is DATALINK.

1)

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.4 Type precedence list determination

Function

Determine the type precedence list of a given type.

SyntaxRutes

1) [|nsert this SR ] If DT is datalink, then TPL is
DATALI NK DT

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Confformance Rules

bl

o additional Conformance Rules.
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10.5 Determination of identical values

10.5 Determination of identical values

Function

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

Syntax Rules

No additional Syntax Rules.

Access Rules

bl

o additiona lAccess Rules.

General Rules

1)

Insert after GR2)a) | If V1 and V2 are datalinks, then V1 is identical to V2 if and only if the File
Reference of V1 is identical to the File Reference of V2 and thée.SQL-Mediated Access Indicatign
V1 is identical to the SQL-Medicated Access Indication Qf V2.

o

Conformance Rules

No more Conformance Rules.
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11 Additional common elements

11.F—<priviteges>

Function

Specify privileges.

Format

<obj ¢ct nane> ::=

Il Al alternatives fromlSQO | EC9075-2

| FOREI GN DATA WRAPPER <f or ei gn-data w apper name>
| FOREI GN SERVER <f orei gn server nanme>

Syntax Rules

1) [ hugment SR3) ] Add <foreign server name> and <foreign-tata wrapper name> to the list of
pbject name>s that shall require the specification of USAGE.

A

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Confformance Rules

No additional Cenformance Rules.
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11.2 <generic options>

11.2 <generic options>

Function
Specify a list of options identified by keywords.

Forpmat

<gengric options> ::=
OPTI ONS <l eft paren> <generic option |list> <right paren>

<gengric option list> ::=

<generic option> [ { <comra> <generic option> }... ]
<gengric option> ::= <option nanme> [ <option val ue> ]
<optilon value> ::= <character string literal >

Syntax Rules
1) LetGOPL be the <generic option list>.

2) No two <generic option>s immediately contained in GOPL shall have the same <option name>|.

OTE 31 — The permissible values of <option name>tand <option value> are defined by the foreign-dgta
rapper that deals with the object for which these generic options are being specified.

sz

Access Rules

None.

General Rules

1) A generic options descriptor"GOPD is created as follows. Let n be the number of <generic
option>s contained in &generic option list> GOPL. For i ranging from 1 (one) to n, the i-th
<pption 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.

ConformanceRules

None.
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11.3 <alter generic options>

11.3 <alter generic options>

Function

Change the contents of a generic options descriptor

Forpmat

<al teér generic options> ::=
OPTI ONS <l eft paren> <alter generic option |list> <right paren>

<alter generic option list> ::=
<al ter generic option> [ { <comma> <alter generic option>1}... ]

<al ter generic option> ::=
[ <alter operation>] <option name> [ <option val ue> ]

<al t ¢r operation> ::=
ADD

| SET

| DROP

Syntax Rules

1) Let GOPD be the applicable generic options descriptor. Let AGOPL be the <alter generic optign
list>.

2) Lt m be the number of <alter generic option>s immediately contained in AGOPL. For j ranging
fiom 1 (one) to m:

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

c) Let AOP; and OPN; bejthe <alter operation> and <option name>, respectively, specified on
implied by AGOP;!

Case:
i) If AQPR; is ADD, then:

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

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

if) If AOP; is SET, then <option value> shall be specified and GOPD shall include an
<option name> that is equivalent to OPN;.

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

None.

General Rules

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

= O

(ase:

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

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

c) If AOP is DROP, then let i be the ordinal position of OPN4n GOPD. The i-th <option namg>
and the i-th <option value> are removed from GOPD. The ordinal positions of all <option
name>s and <option value>s having an ordinal position greater than i are reduced by 1
(one).

Conformance Rules

None.

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


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

ISO/IEC 9075-9:2001 (E)

12 Schema definition and manipulation
12.T <schema definition>
Function
Define a schema.
Format
<sche¢ma el enent> :: =
Il Al alternatives fromlSQO | EC9075-2
| ! Al alternatives fromlSQO | EC9075-5
| <foreign table definition>
Syntax Rules
No additional Syntax Rules.
Access Rules
No additional Access Rules.

General Rules

Con

o additional General Rules.

formance Rules

o additional Cenformance Rules.
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12.2 <drop schema statement>

12.2 <drop schema statement>

Function

Destroy a schema.

Forpmat

No addi ti onal Fornat itens.

Syntax Rules

1)

Access Rules

General Rules

1) [Replace GR1) | Let T be the <table name>included in the descriptor of any base table, foreign

Conformance Rules

110 Management of External Data (SQL/MED)

g
tions, character sets, collations, translations, triggers, user-defined types, SQL-invoked routing
0
0
N
S

Replace SR3) | If RESTRICT is specified, then S shall not contain any persistent base tables,
obal temporary tables, created local temporary tables, foreign tables, views, domains, asser-

- roles, and the <schema name> of S shall not be generally contained in the SQL routine bod
any routine descriptor.

OTE 32 — If CASCADE is specified, then such objects will be dropped by the effective execution of t
RL schema manipulation statements specified in the General Rules of this Subclause.

bl

o additional Access Rules.

table, or temporary table included_in.S.

Jase:

tively executed:
DROP TABLE T_CASCADE

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

DROPROREI GN TABLE T CASCADE

a) If T is a base table or termporary table, then the following <drop table statement> is effed

»

e

I\ Addatianal At s Dalac
U aduTaur ar CouTmouT iarict—\aIcsSy
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12.3 <table definition>

Function

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

Forpmat

<col ym option list>::= Il Al alternatives fromlSQ |EC9075-2
| ' Al alternatives fromlSQO | EC9075-5
[ <datalink control definition> ]

Syntax Rules

Insert after SR9)d) | If CO specifies <datalink control definition> DCS, then let CURITIBA be
e <column name> contained in RCD followed in turn by the <data-type> or <domain name>
pntained in RCD, the <default clause> (if any) contained in RCD;_every <column constraint
efinition> contained in RCD, and DCS. RCD is replaced by CURITIBA.

2) [ Replace SR17) | A <column option list> shall immediately contain either a <scope clause> or
<default clause>, or at least one <column constraint definition>, or a <collate clause>, or a

datalink control definition>.

AD[] o 9 ]

Access Rules

No additional Access Rules.

General Rules

1) [|nsert after GR3) | For each <column-options> CO, if CO contains a <datalink control definition>
OCD, then let CD be the column descriptor identified by the <column name> specified in CO.

Tlhe link control options specified in DCD are included in the datalink data type descriptor that
ig included in CD.

Confformance Rules

No additional ‘Conformance Rules.
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12.4 <column definition>

12.4 <column definition>

Function

Define a column of a base table.

Forpmat

No addi ti onal Fornat itens.

Syntax Rules

1)

hien REFERENCES ARE CHECKED shall not be specified.

-

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Confformance Rules

o additional Conformance Rules.

bl

Insert after SR9.1) in the TC | If <data type> is a <reference type> that is DATALINK-ordered,
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12.5 <unique constraint definition>

12.5 <unique constraint definition>

Function

Specify a uniqueness constraint for a table.
Formmat

No addi ti onal Format itemns.

Syn

tax Rules

1)

[#]

Acc

N

plumn list> shall be DATALINK-ordered.

bss Rules

o additional Access Rules.

General Rules

Con

bl

o additional General Rules.

formance Rules

o additional Conformance Rules.

nsert after SR1) | The declared type of no column identified by any <columnnarme> in the <uniqlie
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12.6 <drop column definition>

12.6 <drop column definition>

Function

Destroy a column of a base table.

Forpmat

No addi ti onal Format itens

Syntax Rules

bl

0 additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1)

nsert after GR4) | Let CC be a component of C. If the declared type of CC is DATALINK or som
djstinct type with a source data type of DATALINK; whose descriptor includes a <datalink

cpntrol definition> that specifies FILE LINK CONTROL, then, for every non-null value DLV ip
dC, let EF be the external file referenced by .BLV. If EF is linked, then EF is unlinked.
N

OTE 33 — The effect of unlinking depends-on the unlink control option, RESTORE or DELETE,
nicluded in the descriptor of CC, as specified“in Subclause 4.10, “Columns, fields, and attributes”.

1%

Conformance Rules

No additional Conformance Rules.
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12.7 <domain definition>

12.7 <domain definition>

Fun
Defin

ction

e a domain.

For

No ad

Syn

TTat

di ti onal Format itens.

tax Rules

1)

Insert before SR1) | <data type> shall not contain a <datalink control definition>.

Acc

bl

General Rules

Con

bss Rules

o additional Access Rules.

o additional General Rules.

formance Rules

o additional Conformance Rules.
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12.8 <SQL-invoked routine>

12.8 <SQL-invoked routine>

Function

Define an SQL-invoked routine.

For

TTat

No addi ti onal Fornat itens.

Syntax Rules

1)

Insert before SR1) | Neither <returns type> nor <parameter type> shall contain a <datalink

[#]

bntrol definition>.

Access Rules

N

o additional Access Rules.

General Rules

o additional General Rules.

Confformance Rules

bl

o additional Conformance Rules.

116
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12.9 <user-defined type definition>

12.9 <user-defined type definition>

Function

Define a user-defined type.
Forpmat

No addi ti onal Fornat itens.

Syn

bl

Acc

N

General Rules

tax Rules

0 additional Syntax Rules.

bss Rules

o additional Access Rules.

1)

Replace GR 1)c))) | If SDT is not a large object type or>a datalink type, then the following SQL-

Con

fatement is executed without further Access Rule‘checking:

CREATE ORDERI NG FOR UDTN
ORDER FULL BY

MAP W TH METHOD ENSDT()
FOR UDTN

formance Rules

o additional Conformance Rules.
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12.10 <user-defined cast definition>

12.10 <user-defined cast definition>

Function

Define a user-defined cast.

Forpmat

No addi ti onal Fornat itens.

Syntax Rules

1)

pbntrol definition>.

[#]

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Confformance Rules

o additional Conformance Rules.

bl

Insert before SR1) | Neither <source data type> nor <target data type> shall contain a <datalink
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12.11 <user-defined ordering definition>

12.11 <user-defined ordering definition>

Fun

ction

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

For

No ad

Syn

TTat

di ti onal Format itens.

tax Rules

1)

|
0

rdered.

2) |

Acc

N

bss Rules

o additional Syntax Rules.

General Rules

Z

Con

o additional General Rules.

formance Rules

Insert after SR 6)a)i.2) in the TC | The declared type of no attribute of UDT shall be DATALINK-

Insert after SR 8)c) in the TC | The result data type of F shall not be a‘datalink type.

o additional Conformance Rules:
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12.12 <foreign table definition>

12.12 <foreign table definition>

Function

Define a foreign table.

Forpmat

<fore¢ign table definition> ::=

CREATE FOREI GN TABLE <t abl e name>
[ <left paren> <basic colum definition |ist> <right paren> ]
SERVER <foreign server name> [ <table generic options> ]

<tablle generic options> ::= <generic options>

<basilc columm definition list> ::=
<basi ¢ colum definition> [ <comm> <basic columm definitivon>. .. ]

<basi|c columm definition> ::=
<col um nanme> <data type> [ <colum generic optionsg> |

<col ynm generic options> ::= <generic options>

Syntax Rules

1) If <foreign table definition> is contained in as<schema definition>, and if the <table name>
pbntains a <schema name>, then that <schema name> shall be equivalent to the specified or
mplicit <schema name> of the containing <schema definition>.

-0

2) Lt TN be the <table name>. Let S:be the schema identified by the explicit or implicit schema
pme of TN. S shall not include a.table descriptor whose table name is equivalent to TN.

=)

3) If <basic column definition list>"is specified, then let n be the cardinality of the <basic column
efinition list>. For all i,,Aene) <i < n:

o

a) For all j, 1 (one) << n, if the <column name> contained in the i-th <basic column defini
tion> is equivalent to 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 <charac-
ter string type> and does not specify a <character set specification>, then the <character
setrspecification> specified or implicit in the <schema character set specification> of the
<schema definition> that created the schema S is implicit.

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

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

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

Access Rules

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

2) If <basic column definition list> is specified, then for each <data type> DT simply contained in

<

asic column definition list>_if DT is one of the fnlln\/\/ing'

aj

b

@D

-+

A

4 A
d

General Rules

A user-defined type U.
) A reference type whose referenced type is a user-defined type U.
An array type whose element type is a user-defined type U.

) An array type whose element type is a reference type whose referenced type’is a user-defin
type U.

A row type with a field that has a declared type that is:

i) A user-defined type U.

ii) A reference type whose referenced type is a user-defined type U.
iii) An array type whose element type is a user-defined type U.

iv) An array type whose element type is a reference type whose referenced type is a user-
defined type U.

hen the applicable privileges of A shall include USAGE on U.

he applicable privileges shall include the/lUSAGE privilege on the foreign-server identified by
foreign-server name>.

dditional privileges, if any, necessary to execute <foreign table definition> are implementatio
efined.

bd

1) A foreign table descriptor FTD is created in S. FTD includes:
a) The table name TN.
b) The foreigh server name FSN.
c) If stable generic options> TGO is specified, then the generic options descriptor created by
TGO; otherwise, an empty generic options descriptor.
d) Case:

© ISO/IEC 2001 — All rights reserved

i) If <basic column definition list> BCDL is specified, then n column descriptors. For
each <basic column definition> BCDj, 1 (one) < i < n, the corresponding i-th column
descriptor includes:

1) The <column name> contained in BCD;.
2) An indication that the column name is not an implementation-dependent name.

3) The data type descriptor of the <data type> DT simply contained in BCD;.
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4) The ordinal position, i.
5) The implementation-defined nullability characteristic.
6) The implementation-defined <default option>.

7) If <column generic options> CGO is specified, then the generic options descriptor

2) U

d
3) A
f

created by CGO; otherwise, an empty generic options descriptor.
ii) Otherwise, the column descriptors included in FTD are implementation-defined,
An indication that the table is not referenceable.
An empty list of direct supertable names.
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 34 — This part of ISO/IEC 9075 currently restricts foreign tables such that they are nei-

ther insertable-into nor updatable. Future versions of this part)of ISO/IEC 9075 may relax these
restrictions.

et T be the table described by FTD. Let m be the number of column descriptors CDj, 1 (one) g
< m, included in FTD. The row type of T consists~gf m fields F;j such that, for all i, 1 (one) <

m, the field name of F; is the column name included in CD; and the declared type of Fj is the
Ata type described by the data type descriptof;included in CD;.

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

formance Rules

ithout Feature M004, “Foreign data support”, conforming SQL language shall not specify
foreign table definition>,

122
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12.13 <alter foreign table statement>

Function

Change the definition of a foreign table.

Forpmat

<altgr foreign table statement> ::=
ALTER FORElI GN TABLE <t abl e nane> <alter foreign table action>

<alter foreign table action> ::=

<add basic columm definition>
| <alter basic colum definition>
| <drop basic colum definition>
| <alter generic options>

Syntax Rules

1) The schema S identified by the explicit or implicit schema-fiame of the <table name> TN shal
include a foreign table descriptor FTD whose table name is equivalent to TN. FTD is the
descriptor of the foreign table being altered.

2) Lt A be the <authorization identifier> that owns:the schema identified by the <schema namep
of the table identified by TN.

3) I <alter generic options> AGO is specified,~then the Syntax Rules of Subclause 11.3, “<alter
bneric options>", are applied to AGO with the generic options descriptor included in FTD as
ne applicable generic options descriptor

~ Q

Access Rules

1) Tlhe enabled authorization identifiers shall include A.

General Rules
1) D is modified as-specified by <alter foreign table action>.

2) I <alter genetic-options> AGO is specified, then the General Rules of Subclause 11.3, “<alter
generic options>", are applied to AGO with the generic options descriptor included in FTD as
tihe applicable generic options descriptor.

3) I <alter generic options> is specified, any effect on FTD, apart from that on its generic optiong
descriptor_is implementation-defined

4) Let T be the table described by FTD. Let m be the number of column descriptors CDj, 1 (one) <
i < m, included in FTD. The row type of T consists of m fields F; such that, for all i, 1 (one) < i
< m, the field name of F; is the column name included in CD; and the declared type of F; is the
data type described by the data type descriptor included in CD;.
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Conformance Rules
1) Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<alter foreign table statement>.
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12.14 <add basic column definition>

Function

Add a column to a foreign table.

Forpmat

<add|basic colum definition> ::=
ADD [ COLUW ] <basic colum definition>

Syngax Rules
1) Let FTD be the descriptor of the foreign table being altered.

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

=]

3) Lt A be the <authorization identifier> that owns the schema-that includes FTD.

Access Rules

1) Let DT be the <data type> simply contained in BCDZIf DT is one of the following:
a) A user-defined type U.

b) A reference type whose referenced type-is a user-defined type U.

c) An array type whose element type\is a user-defined type U.

d) An array type whose element type is a reference type whose referenced type is a user-defingd
type U.

A row type with a field that has a declared type that is:

D

i) A user-defined\type U.
ii) A referenee-type whose referenced type is a user-defined type U.

iii) An array type whose element type is a user-defined type U.

iv) _An-array type whose element type is a reference type whose referenced type is a user-
defined type U.

General Rules
1) Let n be the number of column descriptors included in FTD.

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

3) A column descriptor CD is added to FTD. CD includes:

a) The <column name> CN contained in BCD.
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4)

b) An indication that the column name is not an implementation-dependent name.

c) The data type descriptor of the <data type> DT simply contained in BCD.

d) The ordinal position, n+1.

e) The implementation-defined nullability characteristic.

f) The implementation-defined <default option>.
g) If <column generic options> CGO is specified, then the generic options descriptor created hy
CGO; otherwise, an empty generic options descriptor.
Hor every table privilege descriptor that specifies T and a privilege of SELECF a new column
privilege descriptor is created that specifies T, the same action, grantor, and grantee, and the
same grantability, and specifies CN.
Conformance Rules
None.
Management of External Data (SQL/MED) © ISO/IEC 2001 — All rights reserved
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12.15 <alter basic column definition>

Function

Change the definition of a column of a foreign table.

Forpmat

<alt¢r basic colum definition> ::=
ALTER [ COLUWN ] <col um nane> <al ter basic colum action>

<al t ¢r basic columm action> ::=
<al ter generic options>

Syngax Rules

1) Let FTD be the descriptor of the foreign table identified in the containing <alter table state-
nent>.

V

2) HTD shall include a column descriptor CD whose column mame is equivalent to <column namep.

3) Let C be the column described by CD.

Access Rules

None.
General Rules
1) dD is modified as specified byt<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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12.16 <drop basic column definition>

Function

Destroy a column of a foreign table.

Forpmat

<drop basic colum definition> ::=

Syngax Rules

1)

2)

3)
4)

5)

Access Rules

DROP [ COLUWN ] <col um name> <drop behavi or >

Llet FTD be the descriptor of the foreign table being altered.

HTD shall include a column descriptor CD whose column name is equivalent to the <column
pme> CN.

]

HTD shall include at least two column descriptors.

Llet C be the column described by CD.

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

b) The <search condition> of any constraint descriptor.

c) The <SQL routine body> of any routine descriptor.

d) Either an explicit trigger columm'list or a triggered action column set of any trigger descri
tor.
OTE 35 — A <drop basic column definition> that does not specify CASCADE will fail if there are an

a Z

here contained in an exists predicate>).

OTE 36 — If CASCADE is specified, then any such dependent object will be dropped by the executio
the <revoke statement> specified in the General Rules of this Subclause.

OTE 37 — CN'may be contained in an implicit trigger column list of a trigger descriptor.

2 9.z =

None.

¢ferences to that column resutting from the use of CORRESPONDING, NATURAL, or SELECT * (exce

General Rules

1) Let TR be the trigger name of any trigger descriptor having an explicit trigger column list

128 Management of External Data (SQL/MED)

or a triggered action column set that contains CN. The following <drop trigger statement> is
effectively executed without further Access Rule checking:

DROP TRI GGER TR
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2) Let A be the <authorization identifier> that owns T. The following <revoke statement> is
effectively executed with a current authorization identifier of “*_ SYSTEM” and without further

A

3) L

ccess Rule checking:

REVOKE SELECT(CN) ON TABLE TN FROM A CASCADE

et R be any SQL-invoked routine whose routine descriptor contains CN in the <SQL rou-

tine body>. Let SN be the <specific name> of R. The following <drop routine statement> Is

e

-

5) T

Con

fectively executed for every R without further Access Rule checking:

DROP SPECI FI C ROUTI NE SN CASCADE

D is destroyed and the ordinal position of every column descriptor following CD in FTD is
bduced by 1 (one).

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

formance Rules

one.
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12.17 <drop foreign table statement>

Function

Destroy a foreign table.

Forpmat

<drop foreign table statement> ::=
DROP FOREI GN TABLE <t abl e nane> <drop behavi or >

Syngax Rules

1) The schema S identified by the explicit or implicit schema name of the <table name> TN shal
include a foreign table descriptor FTD whose table name is equivalent to' TN. Let T be the tablle
described by FTD.

2) 11 RESTRICT is specified, then T shall not be referenced in any of the following:

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

O

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

(@]

The trigger action of any trigger descriptor.

OTE 38 — If CASCADE is specified, then such referenced objects will be dropped by the execution o
he <revoke statement> specified in the General Rules of this Subclause.

=S =

Access Rules

1) The enabled authorization identifiers'shall include the <authorization identifier> that owns S.

General Rules

1) Hvery row of T is effectively deleted at the end of the SQL-statement, prior to the checking of]
any integrity constraints.

NOTE 39 — This deletion creates neither a new trigger execution context nor the definition of a new
state change in the\current trigger execution context.

2) The following-<revoke statement> is effectively executed with a current authorization identifigr
“ SYSTEM” and without further Access Rule checking:

REVIOKE ALL PRI VI LEGES ON TN FROM A CASCADE

o

3) Liet-R be any QQI invoked routine whaose routine rlncr'riptnr contains—TN-in the (QQI rou

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

DROP SPECI FI C ROUTI NE SN CASCADE

4) FTD is destroyed.
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Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<drop foreign table statement>.
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13.1 <foreign server definition>
Function

Define a foreign server.
Format

<f or ¢

<ser

<ser

Syntax Rules

1) Lt FSN be the <foreign server name>:- Let C1 be the catalog identified by the explicit or
mplicit catalog name of FSN. C1 shall not include a foreign server descriptor whose foreign
brver name is equivalent to FSN.

v —-

2) U

= O

q

3) N

et WN be the <foreign-data\wrapper name>. Let C2 be the catalog identified by the explicit
- implicit catalog name (0fyWN. C2 shall include a foreign-data wrapper descriptor whose

ase:

ign server definition> ::=
CREATE SERVER <forei gn server nanme>
[ TYPE <server type> ]
[ VERSI ON <server version> ]
[ AUTHORI ZATI ON <aut hori zation identifier> ]
FOREI GN DATA WRAPPER <f orei gn-data w apper name>
[ <generic options> ]

er type> ::=1! Seethe Syntax Rul es

er version> ::= 11 Seethe Syntax Rul es

reign-data wrapper mame is WN.

AUTHORIZATION <authorization identifier> is not specified, then

If thesforeign server definition> is contained in an SQL-client module that has a <modulg
autherization identifier> specified, then an <authorization identifier> equal to that <module
authorization identifier> is implicit for the <foreign server definition>.

Otherwise, an <authorization identifier> equal to the SQL-session user identifier 1s implicit.

4) The permissible Format and values for <server type> and <server version> are implementation-
defined.
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Access Rules

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

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

General Rules

1) A foreign server descriptor FSD is created. FSD includes:
a) The foreign server name FSN.

b) The foreign-data wrapper name WN.

c) The <server type>, if specified.

d) The <server version>, if specified.

e) The implicit or explicit <authorization identifier>.

f) If <generic options> GO is specified, then the generic options descriptor created by GO;
otherwise, an empty generic options descriptor.

2) privilege descriptor is created that defines the USAGE privilege on this foreign server to
e <authorization identifier> of the <foreign server definition>. The grantor of the privilege

escriptor is set to the special grantor value.“¢cSYSTEM”. This privilege is grantable.

o = >

Confformance Rules

1) Without Feature M004, “Foreign data’support”, conforming SQL language shall not specify
foreign server definition>.

A
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13.2 <alter foreign server statement>

Function

Change the definition of a foreign server.

Forpmat

<altgr foreign server statenent> ::=

<new|version> ::= VERSI ON <server version>

Syntax Rules

1)

2)

3)

4)

5)

Access Rules

1)

General Rules

1)

2)

ALTER SERVER <forei gn server nanme>
[ <new version> ]
[ <alter generic options> ]

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

Llet FSN be the <foreign server name>. Let C be the ¢atalog identified by the explicit or impli
c

Lo

equivalent to FSN.

If <alter generic options> AGO is specified, thien the Syntax Rules of Subclause 11.3, “<alter
bneric options>", are applied to AGO with~the generic options descriptor included in FSD as
ne applicable generic options descriptor:

~ Q

Llet A be the authorization identifiex:that owns the foreign server descriptor identified by FSN

Thhe enabled authorization identifiers shall include A.

If <new versions> "NV is specified, then the <server version> included in FSD is the <server
version> specified in NV.

If <alter_generic options> AGO is specified, then the General Rules of Subclause 11.3, “<alter
bneriGoptions>", are applied to AGO with the generic options descriptor included in FSD as
ne-applicable generic options descriptor.

~ Q

htalog name of FSN. C shall include a foreign server descriptor FSD whose foreign server nan

t

Conformance Rules

1)
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Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
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13.3 <drop foreign server statement>

Function

Destroy a foreign server descriptor.

Forpmat

<drop foreign server statement> ::=

DROP SERVER <f orei gn server nanme> <drop behavi or>

Syngax Rules

1)

2)

3)

Llet FSN be the <foreign server name>. Let C be the catalog identified by the explicit or impli

D O

uivalent to FSN.

If <drop behavior> specifies RESTRICT, then S shall not be referenced by any foreign table
descriptor or by any user mapping descriptor.

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

Access Rules

1)

Tlhe enabled authorization identifiers shall inclide A.

General Rules

1)

2)

3)

td SN. Let Al be the authorization identifier included in UM. The following <drop user mappi
statement> is effectively executed without further Access Rule checking:

DROP USER MAPPI NG FOR(ANSERVER SN

o 4

“ SYSTEM” and without further Access Rule checking:

REVOKE ALL PRI VI LEGES ON SN FROM A CASCADE

Tlhe deseriptor S is destroyed.

Conforxmance Rules

1)

136

atalog name of FSN. C shall include a foreign server descriptor S whosg foreign server name|i

Llet UM be any user mapping descriptor that includes a foreign server name that is equivalen’t
g

he following <revokesstatement> is effectively executed with a current authorization identifig

t

Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<drop foreign server statement>.
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13.4 <foreign-data wrapper definition>

Function

Define a foreign-data wrapper

Forpmat

<for ¢i gn-data wapper definition> ::=

CREATE FORElI GN DATA WRAPPER <f orei gn-data wrapper nane>
[ AUTHORI ZATI ON <aut hori zation identifier> ]

[ <library name specification> ]

<l anguage cl ause>

[ <generic options> ]

<libfary nanme specification> ::= LIBRARY <library name>

<libfary name> ::= <character string literal >

Syntax Rules

1) Lt WN be the <foreign-data wrapper name>. Let C be\the catalog identified by the explicit
of implicit catalog name of WN. C shall not include a foreign-data wrapper descriptor whose
foreign-data wrapper name is equivalent to WN.

2) It <library name specification> is not specified; then a <library name specification> with an
mplementation-dependent <library name>-«is ‘implicit.

3) 11 AUTHORIZATION <authorization identifier> is not specified, then

(ase:

a) If the <foreign-data wrappér definition> is contained in an SQL-client module that has a
<module authorization (identifier> specified, then an <authorization identifier> equal to that
<module authorization_ identifier> is implicit for the <foreign-data wrapper definition>.

b) Otherwise, an <adthorization identifier> equal to the SQL-session user identifier is implicit.

Access Rules

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

General'Rules

1) A foreign-data wrapper descriptor WD is created. WD includes:
a) The foreign-data wrapper name WN.
b) The implicit or explicit <authorization identifier>.
c) The implicit or explicit <library name>.

d) The name of the language specified in <language clause>.
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e) If <generic options> GO is specified, then the generic options descriptor created by GO;
otherwise, an empty generic options descriptor.

2) A privilege descriptor is created that defines the USAGE privilege on this foreign-data wrapper
to the <authorization identifier> of the <foreign-data wrapper definition>. The grantor of the
privilege descriptor is set to the special grantor value “_SYSTEM”. This privilege is grantable.

Confformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<foreign-data wrapper definition>.
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13.5 <alter foreign-data wrapper statement>

Function

Change the definition of a foreign-data wrapper.

For

<al t 6

Syn

1) L

= O

[¢
2) I
3) N
4) N

D Q

5) L
W
Acc

1) T

TTat

r foreign-data w apper statenent> ::=
ALTER FORElI GN DATA WRAPPER <f or ei gn-data wrapper nane>
[ <library name specification> ]
[ <alter generic options> ]

tax Rules

et WN be the <foreign-data wrapper name>. Let C be the catalogddentified by the explicit
- implicit catalog name of FSN. C shall include a foreign-data wirapper descriptor W whose
reign-data wrapper name is equivalent to WN.

<library name specification> is not specified, then <alter generic options> shall be specified.
<alter generic options> is not specified, then <library.name specification> shall be specified.

<alter generic options> AGO is specified, then the Syntax Rules of Subclause 11.3, “<alter
bneric options>", are applied to AGO with the generic options descriptor included in W as the
bplicable generic options descriptor.

et A be the authorization identifier that'owns the foreign-data wrapper descriptor identified
N.

bss Rules

he enabled authorization identifiers shall include A.

General Rules

by

«

1) If <library name specification> is specified, then the <library name> is included in W, replacin
any existing <library name>.

2) I <alter genéric options> AGO is specified, then the General Rules of Subclause 11.3, “<alter
ggneric gptions>", are applied to AGO with the generic options descriptor included in W as the
applicable generic options descriptor.

Confermance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<alter foreign-data wrapper statement>.
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13.6 <drop foreign-data wrapper statement>

Fun

ction

Destroy a foreign-data wrapper.

For

TTat

<drop foreign-data wapper statenent> ::=

Syn

1) L

o

fq

2) I
n

3) L
W

Acc

1) T

DROP FOREI GN DATA WRAPPER <f or ei gn-data wrapper nane> <drop behavi or>

tax Rules

et WN be the <foreign-data wrapper name>. Let C be the catalog identified by the explicit
- implicit catalog name of FSN. C shall include a foreign-data wrappen ‘descriptor W whose
reign-data wrapper name is equivalent to WN.

<drop behavior> specifies RESTRICT, then W shall not be referenced by the foreign server
ame included in any foreign server descriptor.

et A be the authorization identifier that owns the foreign-data wrapper descriptor identified
N.

pss Rules

he enabled authorization identifiers shall include A.

General Rules

1) T
0

Con

1) W

he following <revoke statement> is-effectively executed with a current authorization identifie
“ SYSTEM” and without further Access Rule checking:

REVOKE ALL PRI VI LEGES ON WN FROM A CASCADE
he descriptor of WAis‘destroyed.

formance’Rules

ithout Feature M004, “Foreign data support”, conforming SQL language shall not specify
drop foreign-data wrapper statement>.

Dy
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13.7 <import foreign schema statement>

Function

Acquire information about some or all foreign tables associated with a schema managed by a foreign
serv

Format

<inmpgrt foreign schenma statenent> ::=

| MPORT FOREI GN SCHEMA <forei gn schema nane>
[ <import qualifications> ]
FROM SERVER <f orei gn server nane>
I NTO <l ocal scherma nane>

<inmp¢rt qualifications> ::=
LIMT TO <l eft paren> <table nane |ist> <right paren>
| EXCEPT <l eft paren> <table name |ist> <right paren>

<t ablle nanme list> ::=

<tabl e nanme> [ { <commma> <table name> }... ]
<for¢ign schena name> ::= <schema nane>
<l ocal schema nane> ::= <schena nane>

Syngax Rules
1) Let FSN be <foreign schema name>.

2) Hor every <table name> TN containgd in <table name list>:

QD

If TN specifies a <schema.lame> SN, then SN shall be equivalent to FSN.

O

) Otherwise, a <schema name> that is equivalent to FSN is implicit.

3) Tlhere shall be an SQk-Schema identified by <local schema name> LSN.

Access Rules

None.

Ger]eral Rules

1) If the foreign server FSVR identified by <foreign server name> FSVRN does not maintain
information analogous to schemas, or if the foreign-data wrapper by which the SQL-server
accesses FSVR does not support schema importation, then an exception condition is raised:
FDW-specific condition — no schemas.

2) If FSVR does not maintain information about a schema FS whose name is equivalent to FSN,
then an exception condition is raised: FDW-specific condition — schema not found.

© ISO/IEC 2001 — All rights reserved Catalog manipulation 141


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

ISO/IEC 9075-9:2001 (E)
13.7 <import foreign schema statement>

3) C

ase:

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>.

4) F

Q=

Con

1) W

[#]

b) Let BCDj, 1 (one) < i < n, be a <basic column definitigfn=/that contains a <column name>

d) FTD is effectively executed.

If <import qualifications> specifies EXCEPT, then let ITNL be a <table name list> that
contains the <table name> of every table associated with FS except the tables whose ‘names
are specified in the explicit <table name list>.

or every <table name> FTN contained in ITNL, if FS does not include a descriptor of a table
hose <table name> is equivalent to FTN, then an exception condition is raised:” FDW-specifig
pbndition — table not found.

or every <table name> FTN contained in ITNL:

Let n be the number of columns whose descriptors are included\in the table identified by
FTN.

equivalent to the name of the i-th column COL of the table identified by FTN, a <data
type> corresponding to the data type of COL, anddimplementation-defined <column generig
options>.

Let FTD be a <foreign table definition> that\contains FTN, every BCD;j, 1 (one) < i < n,
in sequence, separated by <comma>s, FSVRN, and implementation-defined <table generic
options>.

formance Rules

ithout Feature M004, “Foreign data support”, and Feature M005, “Foreign schema support”
pnforming SQL languagé shall not specify <import foreign schema statement>.
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14 Access control

14. 7 —=<revokestaterment>

Function
Destroy privileges and role authorizations.
Format

No addi ti onal Fornat itens.

Syntax Rules

1) [ insert after SR21) | Let T be any table descriptor included in 81)"T is said to be abandoned if the
révoke destruction action would result in Al no longer having USAGE privilege on the foreign
server associated with the table described by T.

2) [|insert after SR36) | Let FS be any foreign server deseriptor. FS is said to be abandoned if the
révoke destruction action would result in A1 no longer having USAGE privilege on the foreign-
dpta wrapper associated with the foreign server‘described by FS.

3) [Jrugment SR37) ] Add abandoned foreign seryer descriptors to the list of objects that shall not
eKist.

Access Rules

No additional Access Rules.

General Rules

1) [|nsert this GR | For.€Very abandoned foreign server descriptor FS, let FSN be the <foreign server
ngme> of FS./The following <drop foreign server statement> is effectively executed without
further Access-Rule checking:

DROP SERVER FSN CASCADE

Conformance Rules

No additional Conformance Rules.
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14.2 <user mapping definition>

Fun

ction

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

Formmat
<usell mapping definition> ::=
CREATE USER MAPPI NG FOR <specific or generic authorization identifier>
SERVER <f orei gn server name>
[ <generic options> ]
<speg¢ific or generic authorization identifier> ::=
<aut hori zation identifier>
| USER
| CURRENT_USER
| PUBLIC
Syngtax Rules
1) LUet FSN be the <foreign server name>. If <authorizatien identifier> is specified, then let U bg

o —+

2) T
i

—h

3) T

[%2]

Acc

1) T
A

2) A
d

e <authorization identifier>; if PUBLIC is specified, then let U be PUBLIC; otherwise, let U
b the current authorization identifier.

er is U and whose foreign server name is eguivalent to FSN.

he catalog identified by the explicit or implicit catalog name of FSN shall include a foreign
brver descriptor whose foreign servername is equivalent to FSN.

2ss Rules

he applicable privileges,shall include the USAGE privilege on the foreign server identified by

SN.

dditional privileges,-if any, necessary to execute <user mapping definition> are implementatid
bfined.

General Rules

1) A

uservmapping descriptor UMD is created. UMD includes:

aj

he SQL-environment shall not include an user*mapping descriptor whose authorization identi-

Case:

i) If <specific or generic authorization identifier> specifies PUBLIC, then PUBLIC.

ii) Otherwise, the authorization identifier U.

b) The foreign server name FSN.

c) If <generic options> GO is specified, then the generic options descriptor created by GO;

144

otherwise, an empty generic options descriptor.
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Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming SQL language shall not specify
<user mapping definition>.
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14.3 <alter user mapping statement>

Function

Change the definition of an user mapping.

Forpmat

<al t@r user mapping statenment> ::=

ALTER USER MAPPI NG <specific or generic authorization identifier>
SERVER <f orei gn server name>

<alter generic options>

Syngax Rules

1) Let FSN be the <foreign server name> and let AGO be the <alter géneric options>. If <au-
norization identifier> is specified, then let U be the <authorization‘identifier>; if PUBLIC is
pecified, then let U be PUBLIC; otherwise, let U be the current‘authorization identifier.

wn ~+

2) Tlhe SQL-environment shall include a user mapping descriptor UMD whose authorization
dentifier is U and whose foreign server name is equivalént'to FSN.

3) The Syntax Rules of Subclause 11.3, “<alter genericcoptions>", are applied to AGO with the
ggneric options descriptor included in UMD as the applicable generic options descriptor.

Access Rules

1) Tlhe privileges necessary to execute <alter’user mapping statement> are implementation-
defined.

General Rules

1) Tlhe General Rules of Subclause 11.3, “<alter generic options>", are applied to AGO with the
generic options descriptok_included in AM as the applicable generic options descriptor.

Conformance Rules

1) Without Featuse.MO004, “Foreign data support”, conforming SQL language shall not specify
<plter user mapping statement>.
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14.4 <drop user mapping statement>

Function

Destroy an user mapping.

Forpmat

<drop user mapping statement> ::=
DROP USER MAPPI NG FOR <specific or generic authorization identifier>
SERVER <f orei gn server name>

Syntax Rules

1) Let FSN be the <foreign server name>. If <authorization identifier> iS specified, then let U bg
e <authorization identifier>; if PUBLIC is specified, then let U be“PUBLIC; otherwise, let U
e the current authorization identifier.

O +

2) The SQL-environment shall include a user mapping descripter UMD whose authorization
dentifier is U and whose foreign server name is equivalent’'to’ FSN.

Access Rules

o

1) The privileges necessary to execute <drop user mapping statement> are implementation-defingd.

General Rules
1) YMD is destroyed.

Confformance Rules

1) Without Feature M004, “Eareign data support”, conforming SQL language shall not specify
<drop user mapping statement>.
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15.1 <SQL-clientmodule definition>

Function
Defirle an SQL-client module.
Format

No ag@lditional Format items

Syntax Rules

No additional Syntax Rules.

Access Rules

bl

o additional Access Rules.

General Rules

1)

DO

i) Let CH be the FSConnectionHandle.

2)

B

ppir:

i) Let EH be the WrapperEnvHandle.

Confformance Rules

Insert after GR5)a) | If the SQL-session context of any of the SQL-sessions associated with the
QL-agent include {foreign server name™>FSConnectionHandle} pairs, then for each such pair|

iil) The FreeFSConnecti on( )_toutine is invoked with CH as the argument.

Insert after GR5)a) | If the 8QL-session context of any of the SQL-sessions associated with the
QL-agent include {foreign-data wrapper name : WrapperEnvHandle} pairs, then for each such

iil) The Fr.eeW apper Env( ) routine is invoked with EH as the argument.

No additional Conformance Rules.
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15.2 <externally-invoked procedure>

Function

Define an externally-invoked procedure.

For

TTat

No addi ti onal Fornat itens.

Syntax Rules

1)

Insert before SR1) | <host parameter data type> shall not contain a <datalink\control definition>|.

Access Rules

bl

o additional Access Rules.

General Rules

o additional General Rules.

Conformance Rules

o additional Conformance Rules.
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15.3 Calls to an <externally-invoked procedure>

Function

Define the call to an <externally-invoked procedure> by an SQL-agent.

SyntaxRutes
1) [|nsert into SR2)e) |

DATA_EXCEPTI ON_DATALI NK_VALUE_EXCEEDS MAXI MUM_LENGTH:
constant SQ.STATE_TYPE : = "2201D';

DATA_EXCEPTI ON_I NVALI D_DATA_SPECI FI ED_FOR_DATALI NK:
constant SQ.STATE_TYPE : = "22017";

DATA_EXCEPTI ON_NULL_ARGUMENT_PASSED TO DATALI NK_CONSFRUCTOR:
constant SQ.STATE_TYPE : = "2201A";

DATALI NK_EXCEPTI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE : = "HWO00";

DATALI NK_EXCEPTI ON_EXTERNAL_FI LE_NOT_LI NKED:
constant SQ.STATE_TYPE : = "HWO01";

DATALI NK_EXCEPTI ON_EXTERNAL_FI LE_ALREADY_L | NKED:
constant SQLSTATE_TYPE : = "HWO02Y;

DATALI NK_EXCEPTI ON_REFERENCED FI LE_DOES\NOT_EXI ST:
constant SQLSTATE_TYPE : = "HWO03";

FDW SPECI FI C_CONDI TI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE : =" HV000";

FDW _SPECI FI C_CONDI TI ON_COLUVMN_NANE_NOT_FOUND:
constant SQLSTATE_TYPE.»= "HV005";

FDW SPECI FI C_CONDI TI ON_DYNAM-C PARAMETER VALUE_NEEDED:
constant SQLSTATE.TYPE := "HV002";

FDW SPECI FI C_CONDI TI ON_FUNCTI ON_SEQUENCE _ERRCR:
constant SQLSTATE_TYPE : = "HV010";

FDW _SPECI FI C_CONDI TKON 1 NCONSI STENT_DESCRI PTOR_| NFORVATI ON:
constant SQLSTATE_TYPE : = "HV021";

FDW SPECI FI C_CONDIFlI ON_I NVALI D_ATTRI BUTE_VALUE:
constant SQLSTATE_TYPE : = "HV024";

FDW _SPEC!I FI C_CONDI TI ON_I NVALI D_COLUMN_NAME:
const'ant SQLSTATE_TYPE : = "HV007";

FDW _SPECI(FI,'C_CONDI Tl ON_I NVALI D_COLUVN_NUMBER:
constant SQLSTATE_TYPE : = "HV008";

FDW SPEC!I FI C_CONDI TI ON_I NVALI D_DATA _TYPE:
constant SQLSTATE_TYPE : = "HV004";

FBRW/SPEC! FI C_CONDI TlI ON_I NVALI D_DATA_TYPE_DESCRI PTORS:
constant SQLSTATE_TYPE : = "HV006";

FDW SPEC!I FI C_CONDI TlI ON_I NVALI D_DESCRI PTOR_FI ELD_| DENTI FI ER:
constant SQLSTATE_TYPE : = "HV091";

FDW SPECI FI C_CONDI Tl ON_I NVALI D_HANDLE:
constant SQLSTATE TYPE : = "HVO0B";

FDW SPECI FI C_CONDI TlI ON_I NVALI D_OPTI ON_I NDEX:
constant SQLSTATE TYPE := "HVO0C';

FDW SPECI FI C_CONDI TI ON_I NVALI D_OPTI ON_NAME:
constant SQLSTATE TYPE := "HVO0OD';

FDW SPEC!I FI C_CONDI Tl ON_I NVALI D_STRI NG_FORNVAT:
constant SQLSTATE TYPE : = "HVOOA";

FDW SPEC!I FI C_CONDI Tl ON_I NVALI D_STRI NG_LENGTH_OR_BUFFER_LENGTH:
constant SQLSTATE_TYPE : = "HV090";

FDW _SPEC!I FI C_CONDI TI ON_I NVALI D_USE_OF_NULL_PO NTER:
constant SQLSTATE_TYPE : = "HV009";

FDW _SPEC!I FI C_CONDI TI ON_LI M T_ON_NUMBER_OF_HANDLES_EXCEEDED:
constant SQLSTATE TYPE : = "HV014";

FDW SPEC!I FI C_CONDI TI ON_MEMORY_ALLOCATI ON_ERROR:
const ant SQLSTATE TYPE : = "HV0O01";
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FDW SPECI FI C_CONDI TI ON_NO_SCHEMAS:

constant SQLSTATE_TYPE : = "HVOOP";

FDW SPECI FI C_CONDI TI ON_OPTI ON_NANME_NOT_FOUND:
constant SQLSTATE_TYPE := "HV00J";

FDW SPECI FI C_CONDI TI ON_REPLY_HANDLE:
constant SQ.STATE_TYPE : = "HYOOK";

FDW SPECI FI C_CONDI TI ON_SCHEMA _NOT_FOUND:
canstant SQUSTATE TYPE - = " HVOOQ':

FDW SPECI FI C_CONDI TI ON_TABLE_NOT_FOUND:
constant SQ.STATE_TYPE : = "HVOOR';

FDW SPECI FI C_CONDI TI ON_UNABLE _TO_CREATE_EXECUTI ON:
constant SQLSTATE_TYPE : = "HVOOL";

FDW SPECI FI C_CONDI TI ON_UNABLE TO CREATE_REPLY:
constant SQLSTATE_TYPE : = "HVOOM';

FDW SPECI FI C_CONDI TI ON_UNABLE _TO ESTABLI SH_CONNECTI ON:
constant SQLSTATE_TYPE : = "HVOON';

I NVALI D_FOREI GN_SERVER SPECI FI CATI ON_NO _SUBCLASS:
constant SQLSTATE_TYPE : = "0X000";

PASSTHROUGH_SPECI FI C_CONDI TI ON_NO_SUBCLASS:
constant SQLSTATE_TYPE : = "0Y000";

PASSTHROUGH_SPECI FI C_CONDI TI ON_I NVALI D_CURSORNGPTI ON:
constant SQLSTATE_TYPE := "0Y001";

PASSTHROUGH_SPECI FI C_CONDI TI ON_I NVALI D_CYURSCOR_ALLQOCATI ON:
constant SQLSTATE_TYPE : = "0Y002",

Access Rules

No additional Access Rules.

General Rules

bl

o additional General Rules.

Conformance Rules

No additional Conformance Rules.
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Fun

Define all of the SQL-statements that are <SQL procedure statement>s.

ction

ISO/IEC 9075-9:2001 (E)

15.4 <SQL procedure statement>

For

<SQL

<SQL

<SQL

Syn

Acc

N

TTat

schema definition statenent> ::=
'l Al alternatives froml SO | EC9075-2
| 'l Al alternatives froml SO | EC9075-5
| <foreign table definition>
| <foreign server definition>
| <foreign-data wapper definition>
| <user mapping definition>

schema mani pul ati on statenment> :: =
Il Al alternatives fromlSQ | EC9075-2

| 'Y Al alternatives fromlSQO |EC9075-5
| <alter foreign table statenent>
| <drop foreign table statenent>
| <alter foreign server statenent>
| <drop foreign server statenent>
| <alter foreign-data w apper statenent>
| <drop foreign-data w apper statenent>
| <alter user napping statenent>
| <drop user mappi ng statenent>

session statement> ::=
Il Al alternatives fromlSQ | EC9075-2
| <set passthrough statenment>

tax Rules

0 additional Syntax Rules.

bss Rules

o additionalKActess Rules.

General Rules

N

o-additional General Rules.

Con

formance Rules

No additional Conformance Rules.
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15.5 Data type correspondences

Function

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

Tabjes

Table 6—Data type correspondences for Ada

SQL Data Type

Ada Data Type

All jlalternatives from ISO/IEC
907p-2

All [alternatives from ISO/IEC
907p-5

DATALINK

SQL_STANDARD.CHAR, with PPLENGTH of LD*

Subtlause 4.8, “Datalinks”.)

1The length LD of the character data type corresponding with SQL data type DATALINK is the smallest integer not less|
than the quotient of the division N/B, where N is the maximum datalink lengthand B is the implementation-defined
nunjber of octets contained in a character of the host language. (The term “maximum datalink length” is defined in

Table 7—Data type correspondences for C

SQL Data Type

C Data Type

All jalternatives from ISO/IEC
907p-2

All jalternatives from ISO/IEC
907p-5

DATALINK

char, with length LD®

Subglause 4.8, “Datalinks”.)

5The length LD of the character data_type corresponding with SQL data type DATALINK is the smallest integer not less
than the quotient of the division N/B, where N is the maximum datalink length and B is the implementation-defined
nunjber of octets contained in(a ¢haracter of the host language. (The term “maximum datalink length” is defined in

Table 8—Data type correspondences for COBOL

SQL Data_Type

COBOL Data Type

All faltefnatives from ISO/IEC
907p42

All alternatives from ISO/IEC
9075-5

DATALINK

alphanumeric, with length LD*

Subclause 4.8, “Datalinks”.)

4The length LD of the character data type corresponding with SQL data type DATALINK is the smallest integer not less
than the quotient of the division N/B, where N is the maximum datalink length and B is the implementation-defined
number of octets contained in a character of the host language. (The term “maximum datalink length” is defined in
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15.5 Data type correspondences

SQL Data Type

Fortran Data Type

All alternatives from ISO/IEC
9075-2

All alternatives from ISO/IEC

907p-5
DATALINK

CHARACTER with length LD*

4The length LD of the character data type corresponding with SQL data type DATALINK is the smallest intéger‘not less
than the quotient of the division N/B, where N is the maximum datalink length and B is the implementation-defined
numnjber of octets contained in a character of the host language. (The term “maximum datalink length® is defined in

Subglause 4.8, “Datalinks”.)

Table 10—Data type correspondences for MUMPS

SQL Data Type

MUMPS Data Type

All jlalternatives from ISO/IEC
907p-2

All jalternatives from ISO/IEC
907p-5

DATALINK

character

Table 11—Data type corréspondences for Pascal

SQL Data Type

Pascal(Data Type

All lalternatives from ISO/IEC
907p-2

All [alternatives from ISO/IEC
907p-5

DATALINK

PACKED ARRAY[1..LD?] OF CHAR

2The length LD of the chardcter data type corresponding with SQL data type DATALINK is the smallest integer not less
thanp the quotient of thedivision N/B, where N is the maximum datalink length and B is the implementation-defined
nunjber of octets contdinegd in a character of the host language. (The term “maximum datalink length” is defined in

Subtlause 4.8, “DatalinKs”.)

Table 12—Data type correspondences for PL/I

SQL Data Type

PL/I Data Type

All alternatives from ISO/IEC
9075-2

All alternatives from ISO/IEC
9075-5
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Table 12—Data type correspondences for PL/I (Cont.)

SQL Data Type

PL/I Data Type

DATALINK

CHARACTER VARYING(LD?)

2The length LD of the character data type corresponding with SQL data type DATALINK is the smallest integer not less
than_the guotient of the division N/B. where N is the maximum datalink length and B is the implementation-defined

nuni
Sub

ber of octets contained in a character of the host language. (The term “maximum datalink length” is defined in

lause 4.8, “Datalinks”.)

Con

formance Rules

o additional Conformance Rules.
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16 Data manipulation
16.1 <declare cursor>
Function
Define a cursor.
Format
No addi ti onal Fornat itens.
Syngtax Rules
1) [[insert after SR18)b) | DT shall not be DATALINK-ordered.
Access Rules
No additional Access Rules.

General Rules

Con

o additional Access Rules.

formance Rules

o additional Access Rulés;
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16.2 Effect of deleting rows from base tables

Function

Specify the effect of deleting rows from one or more base tables.
SyntaxRutes

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1)

nsert after GR6) | For each row R that is marked for deletion from @, *for each component DLC
T whose declared type is DATALINK or some distinct type-with a source data type of
ATALINK and whose descriptor includes a link control option that specifies FILE LINK
ONTROL, let DLCV be the value of DLC in R.

OTE 40 — “component” is defined in Subclause 4.10, “Columns, fields, and attributes”.

Z 009

2)

nsert after GR6) | If DLCV is not the null value, thendet EF be the external file referenced by
LCV.

()

Jase:

a) If EF is not linked and the integrity*coentrol option included in the descriptor of DLC speci
fies INTEGRITY ALL, then an exception condition is raised: datalink exception — external
file not linked.

b) If EF is linked, then EF istunlinked.

NOTE 41 — The effect_of unlinking depends on the unlink control option, RESTORE or DELETE,
included in the columnidéscriptor of C, as specified in Subclause 4.10, “Columns, fields, and at-
tributes”.

Confformance Rifes

Z

o additional Conformance Rules.
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16.3 Effect of inserting tables into base tables

Function

Specify the effect of inserting each of one or more given tables into its associated base table.
SyntaxRutes

No additional Syntax Rules.

Access Rules

No additional Access Rules.
General Rules

1) [|nsert this GR | For each row R inserted into T, for each componentDLC of T whose declared type
ig DATALINK or some distinct type with a source data type of DATALINK and whose descriptpr
imcludes a link control option that specifies FILE LINK CONTROL and includes a link contro
option that is INTEGRITY ALL or INTEGRITY SELECTIE] let DLCV be the value of DLC in
R.

NOTE 42 — “component” is defined in Subclause 4.10, “Columns, fields, and attributes”.

I1 DLCV is not the null value, then let EF be the‘external file referenced by DLCV.

a) Case:

i) If EF is linked, then an exception:eondition is raised: datalink exception — external filg
already linked.

ii) If INTEGRITY ALL is specified, then EF is linked according to the <datalink file contrpol
option> READ PERMISSION and WRITE PERMISSION of DLC.

iii) If INTEGRITY SELECTIVE is specified, then EF may be linked in an implementation|
defined manner-according to the <datalink file control option> READ PERMISSION and
WRITE PERMJSSION of DLC.

b) Case:

i) If the'read permission option included in the descriptor of DLC is DB, then the SQL-
Mediated Access Indication of DLCV is set to True .

i\ 'Otherwise, the SQL-Mediated Access Indication of DLCV is set to False .

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

Conformance Rules

No additional Conformance Rules.
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16.4 Effect of replacing rows in base tables

Function

Specify the effect of replacing some of the rows in one or more base tables.
SyntaxRutes

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1)

nsert after GR7) | For each replaced row R, for each component DLE of R whose declared type i
OATALINK or some distinct type with a source data type of DATALINK and whose descriptorn
Tcludes a link control option that specifies FILE LINK CONTROL and includes a <datalink
ile control option> that is INTEGRITY ALL or INTEGRITYSELECTIVE, let DLCV1 be the
Kisting value of DLC in R and let DLCV2 be the correspending datalink in the new transition
Ariable.

OTE 43 — “component” is defined in Subclause 4.103“Columns, fields, and attributes”.

"z

< @ ==

Z

a) If DLCV1 is not the null value, then let EEZ be the external file referenced by DLCV1.
Case:
i) If EF1 is not linked and the iAtegrity control option included in the descriptor of DLC

specifies INTEGRITY ALL; then an exception condition is raised: datalink exception —
external file not linked.

ii) If EF1 is linked, EFTyis unlinked.
NOTE 44 — The efféct of unlinking depends on the unlink control option, RESTORE or

DELETE, included in the column descriptor of C, as specified in Subclause 4.10, “Columns,
fields, and attributes”.

b) If DLCVZ2 jiswnot the null value, then let EF2 be the external file referenced by DLCV2.
i) Case:

1) If EF2 is linked, then an exception condition is raised: datalink exception — externgl
file already linked.

2) If INTEGERITY ALL is specified, then EF2 is linked according to the <datalink file
control option> of READ PERMISSION and WRITE PERMISSION of DLC.

3) If INTEGRITY SELECTIVE is specified, then EF2 may be linked in an implementation-
defined manner according to the <datalink file control option> of READ PERMIS-
SION and WRITE PERMISSION of DLC.
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ii) Case:

1) If the read permission option included in the descriptor of DLC is DB, then the
SQL-Mediated Access Indication of DLCV2 is set to True .

2) Otherwise, the SQL-Mediated Access Indication of DLCV2 is set to False .

2) 1§ DLCV2 does not reference a file, then an exception condition is raised: datalink exception,—
r¢ferenced file does not exist.

Conformance Rules

No additional Conformance Rules.

© ISO/IEC 2001 — All rights reserved Data manipulation 161


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

ISO/IEC 9075-9:2001 (E)

(Blank page)
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17 Session management

17.1

<set passthrough statement>

Function

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

Format

<set

passt hrough statenent> ::=
SET PASSTHROUGH <passt hrough specificati on>

<passgt hrough specification> ::=

<val ue specification>
| OFF

Syngax Rules

The declared type of the <value specification> shall be'an SQL character data type.

Access Rules

None.

General Rules

1)

2)

3)

4)

© ISO/IEC 2001 — All rights reserved

If there is a pass-through fereign server name included in the current SQL-session context,

—

rapper included in the,foreign server descriptor of the foreign server identified by FSN, let
R be the foreign-datawrapper identified by WN, and let WRLN be the name of the library
identified in the foreign-data wrapper descriptor of WR.

o< =

Hor each execution handle EXH; that is part of an {<SQL statement name> : ExecutionHandl
hir that isspresent in the current SQL-session context, the FreeExecut i onHandl e( ) routine i
ne librarytidentified by WRLN is invoked with EXH; as the argument.

=T

AllIA<SQL statement name> : ExecutionHandle} pairs present in the current SQL-session

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

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

TRIM( BOTH’ ' FROMS)

nen let FSN be that pass-through foreign server name, let WN be the name of the foreign-dat

2}

-

contextare removedfrom the current SQl-sessiopcontex————— |

ii) If V does not conform to the Format and Syntax Rules of a <foreign server name>, then

an exception condition is raised: invalid foreign server specification.
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iii) If a foreign server descriptor that includes V as the foreign server name exists, then let
FS be that foreign server. Otherwise, an exception condition is raised: invalid foreign

server specification.

iv) If the current privileges do not include USAGE privilege on FS, then an exception
condition is raised: invalid foreign server specification.

V) The pass-through flag of the current SQL-session context is set to True .

vi) The pass-through foreign server name included in the current SQL-session context’is set
to the foreign server name of FS.

O

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

ii) The pass-through foreign server name included in the current, SQL-session context is
deleted.

Conformance Rules

1) Without Feature M004, “Foreign data support”, conforming,SQL language shall not contain any
<get passthrough statement>.
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18.T Description of SQL descriptor areas

Function
Spe(rtlfy the identifiers, data types, and codes used in SQL item descriptor areas.
Syngax Rules

1) Insert before SR6)q) | TYPE indicates DATALINK.

2) [ [|insert before SR7)v) | TYPE indicates DATALINK and T is specified by-DATALINK.

Access Rules

No additional Access Rules.

General Rules

1) [ Replace GR1) | Table 13, “Codes used for SQL data types in Dynamic SQL”", specifies the codes
apsociated with the SQL data types.

Table 13—Codes used for SQL data types in Dynamic SQL

Data Type Code

All [alternatives from All alternatives from ISO/IEC 9075-5
1SQ/1EC 9075-5

DATALINK 70

Confformance’Rules

1) Without Feature M003, “Datalinks via SQL language”, TYPE shall not indicate DATALINK.
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18.2 <prepare statement>

Function

Prepare a statement for execution.

For

No addi ti onal Fornat itens.

Syntax Rules

bl

Access Rules

TTat

0 additional Syntax Rules.

No additional Access Rules.
General Rules
1) [[nsert before GR1) | If the pass-through flag of the current SQL-session context is True and if

<SQL statement variable> conforms to the Format.and Syntax Rules of a <preparable state-
ment> other than <set passthrough statement>j-then:

a) Let FSN be the pass-through foreign server name included in the current SQL-session
context. Let WN be the name of the<foreign-data wrapper included in the foreign server
descriptor of the foreign server identified by FSN. Let WR be the foreign-data wrapper
identified by WN. Let WRLN be-the name of the library identified in the foreign-data
wrapper descriptor of WR.

b) Case:

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

ii) Otherwise:

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

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

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

4) WH is deallocated and all its resources are freed.
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i) If the current SQL-session context includes a {foreign server name : FSConnection-
Handle} pair whose foreign server name is equivalent to FSN, then let FSCH be the
FSConnectionHandle associated with FSN.

ii) Otherwise;

1)
2)
3)
4)
5)
6)

d)

e

f

a)

Con

Let STV be the contents of <SQL statement variable>. Let STVL be the length of STV. Lé
EXH be the ExecutionHandle returned by the invocation of the Tr ansni t Request () routin
in the library identified by WRLN with FSCH, STV, and STVL as arguments.

If the current SQL-session context in€ludes an {SQL statement name : ExecutionHandle}
pair whose SQL statement name islequivalent to <SQL statement name>, then let OEXH
the ExecutionHandle associated.\with <SQL statement name>.

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

ii) The {SQL statement name : ExecutionHandle} pair whose SQL statement name is
equivalent to"<SQL statement name> is removed from the current SQL-session contex
The {<SQL/statement name> : EXH} pair is included in the current SQL-session context.

No further General Rules of this Subclause are applied.

formance Rules

Let SH be the ServerHandle allocated for the foreign server identified by FSN{Th
resource identified by SH is referred to as an allocated foreign server description.

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 be
the UserHandle allocated for the user mapping identified by PUBICIC. The resourc
identified by UH is referred to as an allocated user mapping description.

Let FSCH be the FSConnectionHandle returned by the invgcation of the Connect Se
routine in the library identified by WRLN with WEH, SH-and UH as the argument

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

UH is deallocated and all its resources are freed.

1972

D

Fver ()
S.

D ~+

De

No additional Conformance Rules.
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18.3 <deallocate prepared statement>

Function

Deallocate SQL-statements that have been prepared with a <prepare statement>.

Forpmat

No addi ti onal Fornat itens.

Syntax Rules

bl

0 additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1)

Insert before GR1) | If the pass-through flag of the curgent SQL-session context is True , and the¢
irrent SQL-session context includes an {SQL statement name : ExecutionHandle} pair whosg¢
QL statement name is equivalent to <SQL statement name>, then:

o O

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

context. Let WN be the name of the<foreign-data wrapper included in the foreign server
descriptor of the foreign server identified by FSN. Let WR be the foreign-data wrapper idep-
tified by WN. Let WRLN be the xxame of the library identified in the foreign-data wrapper
descriptor of WR. Let EXH be the ExecutionHandle associated with <SQL statement namep.

V

b) The FreeExecutionHandl e( ) routine in the library identified by WRLN is invoked with
EXH as the argument.

c) The {SQL statement name : ExecutionHandle} pair whose SQL statement name is equiva
lent to <SQL. statement name> is removed from the current SQL-session context.

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

Conformance Rules

No additional Conformance Rules.
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18.4 <describe statement>

Function

Obtain information about the <select list> columns or <dynamic parameter specification>s contained
in a prepared statement or about the columns of the result set associated with a cursor

Format

No addi ti onal Format itens.

Syngtax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) [[nsert before GR1) | If the pass-through flag of the etirrent SQL-session context is True , and th¢
irrent SQL-session context includes an {SQL .statement name : ExecutionHandle} pair whosg

QL statement name is equivalent to <SQL statement name>, then:

0 orl

a) Let EXH be the ExecutionHandle associated with <SQL statement name>. Let WPD and
WRD be the wrapper parameter descriptor and server parameter descriptor, respectively,
associated with the WPDHandlecand WRDHandle, respectively, that would be returned
be the invocation of the Get WPDHandl e( ) and Get WRDHandl e( ) routines with EXH as the
ExecutionHandle parameter.

b) An SQL system descriptor area shall have been allocated and not yet deallocated whose
name is the value (of)the <descriptor name>'s <simple value specification> and whose scop¢
is that specified by the <scope option>. Otherwise, an exception condition is raised: invali
SQL descriptar_nhame.

|oN

c) Let DA be‘the descriptor area identified by the <descriptor name>. Let N be the <occur-
rences> specified when DA was allocated.

d) DAXVIS set as follows:

A L+ Aic o cdaocor: h + otatamaant
T C CCT TIC

ool LVZ-V-YHT -V PNy A H P-YBL J-YN thaon:
CITly TACLULTCU 1o A UtoLTTUT Ulitput stacclnt T LK}

T CHicTt

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 — insuffi-
cient 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 TD is O (zero) or TD is greater than N, then no item descriptor areas are set. Oth-
erwise, the first TD item descriptor areas are set with values from the corresponding
item descriptor areas and, optionally, subordinate descriptors from WRD.

ii) If the statement being executed is a <describe input statement>, then:

1) Let TD be the value of the COUNT field in WPD.

2) If TD is greater than N, then a completion condition is raised: warning — insuffi-
cient item descriptor areas.

3) All header fields are set to the values of the header fields of WPD with  the same
name.

4) If TD is 0 (zero) or TD is greater than N, then no item descriptofr areas are set. Oth-
erwise, the first TD item descriptor areas are set with values.from the correspondimg
item descriptor areas and, optionally, subordinate descripters\from WPD.

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

2) [|insert after GR8)d)xi) | If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH are
bt to the maximum datalink length.

OTE 45 — The term “maximum datalink length” is defined\in Subclause 4.8, “Datalinks”.

-2 U

Conformance Rules

1) Without Feature M003, “Datalinks via SQL language”, TYPE shall not indicate DATALINK.
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18.5 <inputusing clause>

Function
Supply input values for an <SQL dynamic statement>.
Formmat

No addi ti onal Fornat itens.

Syntax Rules

bl

0 additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1)

nsert after GR1) | If the pass-through flag of the current SQL-session context is True , then:

a) Let HL1 be the standard host language in which the SQL-server is written and let HL2 b
the standard host language in which the fareign-data wrapper is written.

\174

b) Case:

i) If an <input using clause>_is\used in a <dynamic open statement>, then let SN be the
<statement name> of the associated <dynamic declare cursor>.

ii) Otherwise, let SN be.the <SQL statement name> of the <execute statement>.

c) Let EXH be the ExecutionHandle associated with SN. Let WPD and SPD be the wrapper
parameter descriptor and server parameter descriptor, respectively, associated with the
WPDHandle and-SPDHandle, respectively, that would be returned be the invocation of
the Get WPDHandl e( ) and Get SPDHandl e( ) routines with EXH as the ExecutionHandle
parametef.

d) Let D.be the value of COUNT in WPD.

e) JR<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 specifications.

f) If <using input descriptor> is specified, then:
i) Let DA be the descriptor area identified by <descriptor name>.
ii) Let N be the value of COUNT in DA.

iii) If N is greater than the value of <occurrences> specified when the SQL descriptor area
identified by <descriptor name> was allocated or is less than zero, then an exception
condition is raised: dynamic SQL error — invalid descriptor count.
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iv) If the first N item descriptor areas in DA are not valid as specified in Subclause 18.1,
“Description of SQL descriptor areas”, then an exception condition is raised: dynamic
SQL error — using clause does not match dynamic parameter specifications.

v) In the first N item descriptor areas in DA:

1) If the number of item descriptor areas in which the value of LEVEL is O (zero) is not
D, then an exception condition is raised: dynamic SQL error — using clause does.not
match dynamic parameter specifications.

2) If the value of INDICATOR is not negative, TYPE does not indicate ROWpand the
item descriptor area is not subordinate to an item descriptor area whoseyINDICA-
TOR value is negative or whose TYPE field indicates ARRAY or ARRAY LOCATOR
and if the value of DATA is not a valid value of the data type represented by the
item descriptor area, then an exception condition is raised: dynamic SQL error —
using clause does not match dynamic parameter specifications:

g) For 1l (one) <i<D:

i) Let TDT be the effective declared type of the i-th input <dynamic parameter specifica-
tion> defined by the type representation of the corresponding item descriptor area and
its subordinate descriptor areas in WPD.

ii) Case:
1) If <using input descriptor> is specified, then:
A) Let IDA be the i-th item descriptor area in DA whose LEVEL value is 0 (zero).
B) Let SDT be the effective‘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 whosge
field values are the associated values of the immediately subordinate
descriptor areas of IDA.

2) Otherwise, SV is the value of DATA with data type SDT.

2) If <using arguments> is specified, then let SDT and SV be the declared type and
value, respectively, of the i-th <using argument>.

iii) Case:
1) If SDT is a locator type, then:

A) If SV is not the null value, then let the value TV; of the i-th dynamic parameter
be the value of SV.

B) Otherwise, let the value TV; of the i-th dynamic parameter be the null value.
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If SDT and TDT are predefined data types, then
Case:

A) If the <cast specification>

CAST ( SV AS TDT)

1)

2)

iv) Case:

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification>",

in ISO/IEC 9075-2, and there is an implementation-defined conversion from ty;l)e
SDT to type TDT, then that implementation-defined conversion is effectively
performed, converting SV to type TDT, and the result is the value TViof'the i-th
input dynamic parameter.

B) Otherwise:

1) If the <cast specification>
CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.22, "<cast specifica-
tion>", in ISO/IEC 9075-2, then an exception ‘condition is raised: dynamic
SQL error — restricted data type attributeviolation.

I1) If the <cast specification>
CAST ( SV AS TDT)

does not conform to the General Rules of Subclause 6.22, "<cast specifica-
tion>", in ISO/IEC 9075-2, then an exception condition is raised in accor-
dance with the General Rules of Subclause 6.22, "<cast specification>", in
ISO/IEC 9075-2.

I11) The <cast specification>
CAST ( SV AS'TDT )

is effectively performed and the result is the value TV; of the i-th input
dynamicparameter.

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 35, “Ability to set foreign-data wrapper descriptor fields”, are set with values
from the corresponding fields of the item descriptor area and, optionally, subordinajte
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 35, “Ability
to set foreign-data wrapper descriptor fields”, are set to implementation-dependent
values.

v) Case:

1)

2)

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;.

Otherwise, the DATA field in the i-th item descriptor area of SPD is set to TV;.
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h) All header fields in SPD, that can be set according to Table 35, “Ability to set foreign-data
wrapper descriptor fields”, are set to the values of the header fields of WPD with equivalent

names.

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

Conformance Rules

Z

o additional Conformance Rules.
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18.6 <output using clause>

Function

Supply output variables for an <SQL dynamic statement>.

Forpmat

No addi ti onal Fornat itens.

Syntax Rules

bl

0 additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1)

nsert after GR1) | If the pass-through flag of the current SQL-session context is True , then:

a) Let HL1 be the standard host language in which the SQL-server is written and let HL2 b
the standard host language in which the fareign-data wrapper is written.

\174

b) Case:

i) If an <output using clause>is-Used in a <dynamic fetch statement>, then let SN be thie
<statement name> of the associated <dynamic declare cursor>.

ii) Otherwise, let SN be.the <SQL statement name> of the <execute statement>.

c) Let EXH be the ExecutionHandle associated with SN. Let WRD and SRD be the wrapper
parameter descriptor and server parameter descriptor, respectively, associated with the
WRDHandle and-SRDHandle, respectively, that would be returned be the invocation of
the Get WRDHand! e( ) and Get SRDHandl e( ) routines with EXH as the ExecutionHandle
parametef.

d) Let D.be the value of COUNT in WRD.

e) JR<into arguments> is specified and the number of <into argument>s is not D, then an
exception condition is raised: dynamic SOL error — using clause does not match target
specifications.

f) If <into descriptor> is specified, then:
i) Let DA be the descriptor area identified by <descriptor name>.
ii) Let N be the value of COUNT in DA.

iii) If N is greater than the value of <occurrences> specified when the SQL descriptor area
identified by <descriptor name> was allocated or is less than zero, then an exception
condition is raised: dynamic SQL error — invalid descriptor count.
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iv) If the first N item descriptor areas in DA are not valid as specified in Subclause 18.1,
“Description of SQL descriptor areas”, then an exception condition is raised: dynamic
SQL error — using clause does not match target specifications.

v) In the first N item descriptor areas in DA, if the number of item descriptor areas in
which the value of LEVEL is 0 (zero) is not D, then an exception condition is raised:

dvnamic- SOl _erraor usina-clause daoes not match taraet snecifications
P4 < ) g 1

) For1(one) <i<D:

Q

i) Let SDT be the effective declared type of i-th descriptor area whose LEVEL value is 0
(zero) and its subordinate descriptor areas in WRD.

Case:

1) If HL1 and HL2 are both pointer-supporting languages, thendet-SV be the value
of the buffer addressed by the DATA_POINTER field in the corresponding item
descriptor area of SRD, with data type SDT.

2) Otherwise, let SV be the value of the DATA field in the corresponding item descrip
tor area of SRD, with data type SDT.

ii) Case:
1) If <into descriptor> is specified, then:
A) Let IDA be the i-th item descriptor-area in DA whose LEVEL value is 0 (zero).
B) Let TDT be the declared type\represented by IDA.

2) If <into arguments> is specified, then let TDT be the data type of the i-th <into
argument>.

1%

iii) If the <output using clause> is used in a <dynamic fetch statement>, then let LTDT b
the data type on the most recently executed <dynamic fetch statement>, if any, for the
cursor CR. It is implementation-defined whether or not an exception condition is raise
dynamic SQL errer/— restricted data type attribute violation if any of the following ar¢
true:

p=m

B

1) LTDJX :and TDT both identify a binary large object type and only one of LTDT and
TDT s a binary large object locator.

2)<_LTDT and TDT both identify a character large object type and only one of LTDT and
TDT is a character large object locator.

3) LTDT and TDT both identify an array type and only one of LTDT and TDT is an
array focator.

4) LTDT and TDT both identify a user-defined type and only one of LTDT and TDT is
a user-defined type locator.

iv) Case:
1) If TDT is a locator type, then:

A) If SV is not the null value, then a locator L that uniquely identifies SV is gener-
ated and is the value TV; of the i-th <target specification>.
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B) Otherwise, the value TV; of the i-th <target specification> is the null value.

2) If SDT and TDT are predefined data types, then

Case:

A) If the <cast specification>

CAST ( SV AS TDT)

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification>",
in ISO/IEC 9075-2, and there is an implementation-defined conversion\from type
SDT to type TDT, then that implementation-defined conversion is effectively
performed, converting SV to type TDT, and the result is the valu€ TV; of the i-th
<target specification>.

B) Otherwise:

1) If the <cast specification>
CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.22, "<cast specifica-
tion>", in ISO/IEC 9075-2, then an exception condition is raised: dynamic
SQL error — restricted data type attribute violation.
I1) If the <cast specification>
CAST ( SV AS TDT)

does not conform to the GeHreral Rules of Subclause 6.22, "<cast specifica-
tion>", in ISO/IEC 9075-2, then an exception condition is raised in accor-
dance with the General Rules of Subclause 6.22, "<cast specification>", in
ISO/IEC 9075-2,

I11) The <cast specification>
CAST(\"SV AS TDT )
is effectively performed and the result is the value TV; of the i-th <target
specification>.
v) Case:

1) HK.<into descriptor> is specified, then all fields in IDA are set with values from
the corresponding fields of the item descriptor area and, optionally, subordinate
descriptors of SRD.

2) If <into arguments> is specified, then the Rules in Subclause 10.1, “Retrieval assigh-
ment’, are applied 0 TV; and the i-th <into argument> as VALUE and TARGET,
respectively.

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

Conformance Rules

No additional Conformance Rules.
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18.7 <execute statement>

Function

Associate input SQL parameters and output targets with a prepared statement and execute the

statement

Format

No addi ti onal Format itens.

Syngtax Rules

No additional Syntax Rules.

Acc

N

bss Rules

o additional Access Rules.

General Rules

1)

Insert before GR1) | If the pass-through flag of the elirrent SQL-session context is True , and the
irrent SQL-session context includes an {SQL .statement name : ExecutionHandle} pair whosg
QL statement name is equivalent to <SQL statement name>, then:

0 orl

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

context. Let WN be the name of the foreign-data wrapper included in the foreign server
descriptor of the foreign server-identified by FSN. Let WR be the foreign-data wrapper idep-
tified by WN. Let WRLN be the name of the library identified in the foreign-data wrapper
descriptor of WR. Let EXH\be the ExecutionHandle associated with <SQL statement namep.

b) If a <parameter using clause> is specified, then the General Rules specified in Sub-
clause 18.5, “<input using clause>", for a <parameter using clause> in an <execute state-
ment> are applied.

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

d) If a=sresult using clause> is specified, then the General Rules specified in Subclause 18.6,
“<output using clause>", for a <result using clause> in an <execute statement> are applied.

P
(0]

fa) ]
= ™

Conformance Rules
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18.8 <dynamic declare cursor>

Function

Declare a cursor to be associated with a <statement name>, which may in turn be associated with a
<cursar specification>

Format

No addi ti onal Format itens.

Syngtax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1)

Insert before GR1) | If the pass-through flag of the clirrent SQL-session context is True , then:

a) If <cursor sensitivity> is specified, then-an, exception condition is raised: pass-through
specific condition — invalid cursor option.

b) If <cursor scrollability> is specified;-then an exception condition is raised: pass-through
specific condition — invalid cursor option.

c) If <cursor holdability> is specified, then an exception condition is raised: pass-through
specific condition — invalid cursor option.

d) If <cursor returnability> is specified, then an exception condition is raised: pass-through
specific condition”=="invalid cursor option.

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

Conformance Rules

No additional Conformance Rules.
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18.9 <allocate cursor statement>

18.9 <allocate cursor statement>

Fun

ction

Define a cursor based on a prepared statement for a <cursor specification> or assign a cursor to the

ordered set of result sets returned from an SQIL -invoked procedure

For

No ad

Syn

Acc

N

nat

di ti onal Format itens.

tax Rules

0 additional Syntax Rules.

bss Rules

o additional Access Rules.

General Rules

1)

®

Con

formance Rules

o additional Conformance Rules.

Insert before GR1) | If the pass-through flag of the elirrent SQL-session context is True , then af
Kception condition is raised: pass-through specific condition — invalid cursor allocation.
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18.10 <dynamic open statement>

Function

Associate input dynamic parameters with a <cursor specification> and open the cursor.

Forpmat

No addi ti onal Fornat itens.

Syntax Rules

bl

0 additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1)

Insert before GR1) | If the pass-through flag of the curgent SQL-session context is True , and the¢
irrent SQL-session context includes an {SQL statement name : ExecutionHandle} pair whosg¢
QL statement name is equivalent to <SQL statement name>, then:

o O

a) Let FSN be the name of the pass-through foreign server included in the current SQL-sessipn
context. Let WN be the name of the<foreign-data wrapper included in the foreign server
descriptor of the foreign server identified by FSN. Let WR be the foreign-data wrapper idep-
tified by WN. Let WRLN be the xxame of the library identified in the foreign-data wrapper
descriptor of WR. Let EXH be the ExecutionHandle associated with <SQL statement namep.

V

b) If an <input using clause> is specified, then the General Rules specified in Subclause 18.5
“<input using clause>”, for <dynamic open statement> are applied.

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

d) No further{General Rules of this Subclause are applied.

Conformance Rules

0 additional Conformance Rules
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18.11

<dynamic fetch statement>

18.11 <dynamic fetch statement>

Fun

ction

Fetch a row for a cursor declared with a <dynamic declare cursor>.

For

No ad

Syn

bl

Acc

N

General Rules

TTat

di ti onal Format itens.

tax Rules

0 additional Syntax Rules.

bss Rules

o additional Access Rules.

1)

Insert before GR1) | If the pass-through flag of the curgent SQL-session context is True , and the¢

n O

Con

b) Thelterate() routinejin the library identified by WRLN is invoked with EXH as argument.

d) No further{General Rules of this Subclause are applied.

irrent SQL-session context includes a {SQL statenient name : ExecutionHandle} pair whose
QL statement name is equivalent to <SQL statement name>, then:

Let FSN be the pass-through foreign sérver name included in the current SQL-session

context. Let WN be the name of the<foreign-data wrapper included in the foreign server
descriptor of the foreign server identified by FSN. Let WR be the foreign-data wrapper idep-
tified by WN. Let WRLN be the xxame of the library identified in the foreign-data wrapper
descriptor of WR. Let EXH be the ExecutionHandle associated with <SQL statement namep.

V

The General Rules of Subclause 18.6, “<output using clause>", are applied to the <dynami
fetch statement>'and the current row of CR as the retrieved row.

)

formance Rules

0 additional Conformance Rules
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18.12 <dynamic close statement>

18.12 <dynamic close statement>

Function

Close a cursor.

Forpmat

No addi ti onal Fornat itens.

Syntax Rules

bl

0 additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1)

o O

QL statement name is equivalent to <SQL statement name>, then:

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

Conformance-Rules

No additienal Conformance Rules.

Insert before GR1) | If the pass-through flag of the curgent SQL-session context is True , and the¢
irrent SQL-session context includes an {SQL statement name : ExecutionHandle} pair whosg¢

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

context. Let WN be the name of the<foreign-data wrapper included in the foreign server
descriptor of the foreign server identified by FSN. Let WR be the foreign-data wrapper idep-
tified by WN. Let WRLN be the xxame of the library identified in the foreign-data wrapper
descriptor of WR. Let EXH be the ExecutionHandle associated with <SQL statement namep.

b) The C ose() routinelin the library identified by WRLN is invoked with EXH as argument

V
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19 Embedded SQL

19.7 <embedded SQL Ada program>

Function
Spe(rtlfy an <embedded SQL Ada program>.
Format

<Ada|derived type specification> ::=
' Al alternatives fromlSQ | EC9075-5
| <Ada DATALI NK vari abl e>

<Ada |DATALI NK vari able> :: =
SQ TYPE | S<datalink type>

Syngax Rules

1)

Insert after SR5)i) | The syntax

SQL TYPE | S <dat al i nk type>

[%2)

nall be replaced by
Interfaces. SQ.. CHAR( 1. . MDL)

here MDL is the maximum datalink length, in any <Ada DATALINK variable>.
OTE 46 — The term “maximura _datalink length” is defined in Subclause 4.8, “Datalinks”.

zZ =

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Confermance Rules

1) Without Feature M003, “Datalinks via SQL language”, conforming SQL language shall not
specify <Ada DATALINK variable>.
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19.2 <embedded SQL C program>

Function
Specify an <embedded SQL C program>.

Forpmat

<C dg¢rived variable> ::=
I Al alternatives fromlSQO | EC9075-5
| <C DATALI NK vari abl e>

<C DATALI NK variable> ::=
SQL TYPE IS <datal i nk type>
<C host identifier>[ <Cinitial value> ]
[ { <conma> <C host identifier> [ <Cinitial value> ] }\\Y]

Syntax Rules

1) [[insert after SR6)n) | The syntax

SQL TYPE | S <dat al i nk type>
nall be replaced by

wn

char [ MDL]

here MDL is the maximum datalink length,4h any <C DATALINK variable>.
OTE 47 — The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.

Z2 =

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Confformance®Rules

1) Without.Eeature M003, “Datalinks via SQL language”, conforming SQL language shall not
pecify\<C DATALINK variable>.

[2)
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19.3 <embedded SQL COBOL program>

Function
Specify an <embedded SQL COBOL program>.

For

<COB(QL derived type specification> ::=

<COBQL DATALI NK variable> ::=

Syngax Rules

TTat

I Al alternatives fromlSQO | EC9075-5
| <COBOL DATALI NK vari abl e>

[ USAGE[ IS] ]
SQ TYPE | S <datalink type>

1)

Insert after SR6)k) | The syntax

[%2)

nall be replaced by

SQL TYPE | S <dat al i nk type>

PI C X(MDL) .

here MDL is the maximum datalink length, ifnvany <COBOL DATALINK variable>.
OTE 48 — The term “maximum datalink length™ is defined in Subclause 4.8, “Datalinks”.

2=

Access Rules

No additional Access Rules.

General Rules

No additional GenerahRules.

Conformance Rules

1) W

[%2]

becify <€OBOL DATALINK variable>.

ithout Feature M003, “Datalinks via SQL language”, conforming SQL language shall not
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19.4 <embedded SQL Fortran program>

Fun
Speci

ction
fy an <embedded SQL Fortran program>.

For

<For t

<For t

Syn

TTat

ran derived type specification> ::=
'l Al'l alternatives froml SO |EC9075-5
| <Fortran DATALI NK vari abl e>

ran DATALI NK variable> ::=
SQL TYPE I S <datalink type>

tax Rules

1)

Insert after SR6)k) | The syntax

1

Z2 =

Acc

N

General Rules

Con

1) W

SQL TYPE | S <dat al i nk type>
r a given <Fortran host identifier> fhi shall be replaced\by
CHARACTER f hi * MDL

here MDL is the maximum datalink length, in . any <Fortran DATALINK variable>.
OTE 49 — The term “maximum datalink length”;is defined in Subclause 4.8, “Datalinks”.

bss Rules

o additional Access Rules.

o additional General(Rules.

formance Rutes

ithout Feature MO003, “Datalinks via SQL language”, conforming SQL language shall not
becify <Fortran DATALINK variable>.

188

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


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

ISO/IEC 9075-9:2001 (E)
19.5 <embedded SQL MUMPS program>

19.5 <embedded SQL MUMPS program>

Function
Specify an <embedded SQL MUMPS program>.
Formmat

<MUMPS derived type specification> ::=
'l Al'l alternatives froml SO |EC9075-5
| <MUMPS DATALI NK vari abl e>

<MUMPS DATALI NK variable> ::=
SQL TYPE I S <datalink type>

Syntax Rules

1)

Insert after SR9)h) | The syntax

SQL TYPE | S <dat al i nk type>
fgr a given <MUMPS host identifier> mhi shall be replaced by
VARCHAR mhi VDL

=

here MDL is the maximum datalink length, in.any <MUMPS DATALINK variable>.
OTE 50 — The term “maximum datalink length”;is defined in Subclause 4.8, “Datalinks”.

bl

Access Rules

No additional Access Rules.

General Rules

No additional General(Rules.

Confformance Rutes

1) Without Feature M003, “Datalinks via SQL language”, conforming SQL language shall not
pecify <MUMPS DATALINK variable>.

[2)
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19.6 <embedded SQL Pascal program>

Function
Specify an <embedded SQL Pascal program>.

Forpmat

<Pas¢al derived type specification> ::=
'l Al'l alternatives froml SO |EC9075-5
| <Pascal DATALINK vari abl e>

<Pas¢al DATALINK variable> ::=
SQL TYPE I S <datalink type>

Syntax Rules

1)

Insert after SRE)l) | The syntax

SQL TYPE | S <dat al i nk type>

wn

nall be replaced by
PACKED ARRAY [ 1. . MDL] OF CHAR

Z2 =

Access Rules

No additional Access Rules.

General Rules

No additional General(Rules.

Confformance Rutes

1) Without Feature M003, “Datalinks via SQL language”, conforming SQL language shall not

specify <Rascal DATALINK variable>.

here MDL is the maximum datalink length, in . any <Pascal DATALINK variable>.
OTE 51 — The term “maximum datalink length”;is defined in Subclause 4.8, “Datalinks”.
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Function

Specify an <embedded SQL PL/I program>.

ISO/IEC 9075-9:2001 (E)
19.7 <embedded SQL PL/I program>

For

<PL/ |

<PL/ |

Syn

TTat

derived type specification> ::=
'l Al'l alternatives froml SO |EC9075-5
| <PL/1 DATALI NK vari abl e>

DATALI NK vari able> ::=
SQL TYPE I S <datalink type>

tax Rules

1)

Insert after SR5)i) | The syntax

wn

CHARACTER( MDL)
where MDL is the maximum datalink length, in.any <PL/I DATALINK variable>.
NOTE 52 — The term “maximum datalink length* is defined in Subclause 4.8, “Datalinks”.
Access Rules
No additional Access Rules.

SQL TYPE | S <dat al i nk type>
nall be replaced by

General Rules

Con

1) W

[2)

o additional General(Rules.

formance Rutes

pecify <RL/I' DATALINK variable>.

ithout Feature MO003, “Datalinks via SQL language”, conforming SQL language shall not
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20.T <CLTroutine>

Format

Describe a generic SQL/CLI routine.

Format

<CL

Syntax Rules

routine> ::=

Il Al alternatives fromlSQO | EC9075-3
| Buil dDat aLi nk
| GetDatalLinkAttr

Table 14—Abbreviated SQL/CLd>generic names

Gemeric Name

Abbreviation

BuijdDataLink

GetpataLinkAttr

All alternatives from IS®7IEC 9075-3
BDL

GDL

Access Rules

General Rules

No additional Access Rules:

No additional.General Rules.

20.2 Amplicit DESCRIBE USING clause

Function

Specify the rules for an implicit DESCRIBE USING clause.

General Rules

1) [ Insert after GR5)c)iv)11) | If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH

are set to the maximum possible length in octets of the datalink.
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2) [ Insert after GR8)d)vi)11) | If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH
are set to the maximum possible length in octets of the datalink.

20.2.1 CLI-specific status codes

Table 15—SQLSTATE class and subclass values for SQL/CLI-specific conditions

Catpgory| Condition Class Subcondition Subclass

All alternatives from ISO/IEC
9075-3

X CLI-specific condition HY invalid datalink value 093

20.212 Description of CLI item descriptor areas

Furlction
Speci
Syngax Rules

y the identifiers, data types and codes for fields used in CLlitem descriptor areas.

1) [[insert after SR5)c)xiv) | TYPE indicates DATALINK.

2)

Replaces SR7)c)iv) | TYPE indicates DEFAULT, CHHARACTER, CHARACTER LARGE OBJECT,
INARY LARGE OBJECT, CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE OB-
FCT LOCATOR, USER-DEFINED TYPE EOCATOR, DATALINK, REF, INTEGER, SMALL-
NT, REAL, or DOUBLE PRECISION.

- @

3)

Insert after SR12)c)ix) | TYPE indicatessDATALINK and one of the following is true:

1) NULL is true.

2) DEFERRED is true.

4)

Replace SR13)0)iv) | T¥RE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJECT,
BINARY LARGE ©BJECT, CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE OB+
JECT LOCATOR,\USER-DEFINED TYPE LOCATOR, DATALINK, INTEGER, SMALLINT,
REAL, or DOUBLE PRECISION.

General Rules

Table 16—Codes used for implementation data types in SQL/CLI

Data Type Code

All alternatives from ISO/IEC 9075-3
DATALINK 70
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Table 17—Codes used for application data types in SQL/CLI

Data Type Code

All alternatives from ISO/IEC 9075-3
DATALINK 70

20.23 Other tables associated with CLI

Table 18—Codes used to identify SQL/CLI routines

Gemeric Name Code

All alternatives from ISO/IEC 9075-3
BuijdDataLink 1029

GetpataLinkAttr 1034

Table 19—Codes and data types for implementation information

Information Type Code Data Type

All plternatives from ISO/IEC 9075-3
MAXIMUM DATALINK LENGTH 20004 INTEGER

Table 20—Codes used for datalink attributes

Attribute Code

UR| COMPLETE 3
URL PATH 4
UR| PATH ONLY 5
UR| SCHEME 6
UR[L SERVER 7

Implementation-defined <0
datglink attribute
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20.2 Implicit DESCRIBE USING clause
Table 21—Data types of attributes
Attribute Data type Values
All alterna-
tives from
ISO/IEC
IUT7O-5
Datalink attributes
URL COMPLETE CHARACTER Datalink complete URL
VARYING(L)?
URL PATH CHARACTER Datalink URL path
VARYING(L)!
URL PATH ONLY CHARACTER Datalink URL path only
VARYING(L)*
URL SCHEME CHARACTER Datalink URL schema
VARYING(L)!
URL SERVER CHARACTER Datalink URL server
VARYING(L)!
Implementation-defined Implementation-| Implementation=defined value
datglink attribute defined data
type
IWHere L is an implementation-defined integer not less than the 'maximum datalink length. (The term “maximum
datglink length” is defined in Subclause 4.8, “Datalinks”.)
Conformance Rules
1) Without Feature M002, “Datalinks*via SQL/CLI”, conforming SQL language shall not specify
Bli | dDat aLi nk( ) .
2) Without Feature M002, “Datalinks via SQL/CLI”, conforming SQL language shall not specify
Get Dat aLi nkAttr ().
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20.3 SQL/CLI data type correspondences

Function

[ Replaces first paragraph | Specify the SQL/CLI data type correspondences for SQL data types and
host Janguage types associated with the required parameter mechanisms, as shown in Table 3

"Supported calling conventions of SQL/CLI routines by language”, in ISO/IEC 9075-3.

Tables

Table 22—SQL/CLI data type correspondences for Ada

SQL Data Type

Ada Data Type

All plternatives from ISO/IEC 9075-3
DATALINK

All alternatives from ISO/IEC 9075-3
SQL_STANDARD.CHAR, with P’Length of LD?

T

=3

e length LD of the character data type corresponding with SQL data type DATALINK~Is implementation-defined.

Table 23—SQL/CLI data type correspondences for C

SQL Data Type

C Data Type

All plternatives from ISO/IEC 9075-3
DATALINK

All alternatives>from ISO/IEC 9075-3
char, with length LD?

3The length LD of the character data type corresponding with SQL data type DATALINK is implementation-defined.

Table 24—SQL/CLI data'type correspondences for COBOL

SQL Data Type

COBOL Data Type

All plternatives from ISO/IEC 907523
DATALINK

All alternatives from ISO/IEC 9075-3

alphanumeric, with length LD?

3The length LD of the character.data type corresponding with SQL data type DATALINK is implementation-defined.

Table 25—SQL/CLI data type correspondences for Fortran

SQL Data Type

Fortran Data Type

All plternatives from ISO/IEC 9075-3
DATALANK

All alternatives from ISO/IEC 9075-3
CHARACTER with length LD?

2The length LD of the character data type corresponding with SQL data type DATALINK is implementation-defined.

Table 26—SQL/CLI data type correspondences for MUMPS

SQL Data Type

MUMPS Data Type

All alternatives from ISO/IEC 9075-3
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Table 26—SQL/CLI data type correspondences for MUMPS (Cont.)
SQL Data Type MUMPS Data Type

DATALINK character

lable Z/—SQL/CLI data type correspondences 1or Fascal

SQL Data Type Pascal Data Type
All plternatives from ISO/IEC 9075-3 All alternatives from ISO/IEC 9075-3
DATALINK PACKED ARRAY[1..LD?] OF CHAR

2The length LD of the character data type corresponding with SQL data type DATALINK is implemehtation-defined.

Table 28—SQL/CLI data type correspondences for PL/I

SQL Data Type PL/I Data Type

All plternatives from ISO/IEC 9075-3 All alternatives from ISO/IEE€ 9075-3

DATALINK CHARACTER VARYING(LD), where LD is implementation-
defined
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ISO/IEC 9075-9:2001 (E)

SQL/CLI routines

21.

[ bulldbataLink

Function

Build
Def

a datalink value.
nition

Bui | dDat aLi nk (

wher
lengt
mum

St at ement Handl e IN | NTEGER,

Dat aLocati on IN CHARACTER(L1),
Dat aLocat i onLengt h IN | NTEGER,

Dat aLi nk QUT CHARACTER(LZ2),
Buf f er Lengt h IN | NTEGER,
StringLength QUT | NTEGER )

RETURNS SMALLI NT

e L1 has a maximum value equal to the implementation-defined maximum length of a variab
h character string and L2 has a maximum value equal to the implementation-defined maxi-
length of a datalink.

General Rules

1) U
N

2)
3)

4 N

o
N
5 A
0

et SH be the value of StatementHandle.
OTE 53 — SH is used only if BuildDataLink issues a completion or exception condition.

et DL be the datalink valueswhose File Reference is Datalocation.
OTE 54 — File Referenceris defined in Subclause 4.8, “Datalinks”.

et DLL be the lengthsin octets of DL.

DLL is greater\than the maximum datalink length, then an exception condition is raised:
LI-specific candition — invalid datalink value.

OTE 55 _~\The term “maximum datalink length” is defined in Subclause 4.8, “Datalinks”.

pply the General Rules of Subclause 5.9, "Character string retrieval”, in ISO/IEC 9075-3 wit
atalink, DL, BufferLength, and StringLength as TARGET, VALUE, OCTET LENGTH, and

ETFURNED OCTET | ENGTH respectively

Con

formance Rules

1) Without Feature M002, “Datalinks via SQL/CLI”, conforming SQL language shall not specify
Bui | dDat aLi nk( ).

© ISO/IEC 2001 — All rights reserved
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21.2 GetDataLinkAttr

Function
Retrieve the value of a datalink attribute.
Defmtion

Get Dat aLi nkAttr (

St at erent Handl e I N | NTEGER,
Attribute I N SMALLI NT,

Dat aLi nk IN CHARACTER(L),
Dat aLi nkLengt h IN | NTEGER,

Val ue QUT ANY,

Buf f er Lengt h IN | NTEGER,
StringLength QUT | NTEGER )

RETURNS SMALLI NT

wherg L has a maximum value equal to the implementation-defined maximum length of a datalink.

General Rules

1) Let SH be the value of StatementHandle.
OTE 56 — SH is used only if GetDataLinkAttr issués-a completion or exception condition.

Z

2) Lt A be the value of Attribute.

3) If A is not one of the code values in Table-20, “Codes used for datalink attributes”, then an
Kception condition is raised: CLI-specific condition — invalid attribute identifier.

D

4) Let DLL be the value of DataLinkkength.
5) dase:
a) If DLL is not negative;then let L be DLL.

b) Otherwise, an-exception condition is raised: CLI-specific condition — invalid string length
or buffer length:

6) (ase:

a) If Lis zero, then an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.

b) Otherwise, Tet DL be the first L octets of DataLink.
7) Case:

a) If L is zero, then an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.

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


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

ISO/IEC 9075-9:2001 (E)
21.2 GetDataLinkAttr

b) Otherwise:

i) Let N be the number of whole characters in the first L octets of DataLink and let NO
be the number of octets occupied by those N characters. If NO # L, then an exception
condition is raised: invalid cursor name.

ii) Otherwise, let DL be the first L octets of Datalink.

8) Let ML be the implementation-defined maximum length in characters of a datalink value,
9) It DL is not a valid datalink value, then an exception condition is raised: CLI-specificycondition

— invalid datalink value.

10) Lt BL be the value of BufferLength.
11) If A specifies an implementation-defined datalink attribute, then

Qase:

a) If the data type for the datalink attribute is specified as INTEGER in Table 21, “Data typgs
of attributes”, then Value is set to the value of the implemgntation-defined datalink attribujte
and no further General Rules of this Subclause are applied:

b) Otherwise:

i) Let AV be the value of the implementation-defined datalink attribute.

ii) The General Rules of Subclause 5.9, "Character string retrieval”, in ISO/IEC 9075-3 affe
applied with Value, AV, BL, and StringLength as TARGET, VALUE, OCTET LENGTH,
and RETURNED OCTET LENGTH, respectively.

12) (ase:

a) If A indicates URL COMPLETE, then AV is set to the value of the File Reference of DL.

b) If A indicates URL PATH,then AV is set to the value of the path of DL, possibly combined
with an access token nder the General Rules of Subclause 6.4, “<string value function>".

c) If A indicates URLPATH ONLY, then AV is set to the value of the path of DL.

d) If A indicateS\URL SCHEME, then AV is set to the value of the scheme of DL.

e) If A indicates URL SERVER, then AV is set to the value of the host of DL.

NOTE57 — “host”, “scheme”, and “path” are defined in Subclause 6.5, “<datalink value function>’

13) The General Rules of Subclause 5.9, "Character string retrieval”, in ISO/IEC 9075-3 are ap-

plied with Value, AV, Bl , and Stringl ength as TARGET, VAl UE, OCTET | ENGTH, and |

RETURNED OCTET LENGTH, respectively.

Conformance Rules

1) Without Feature M002, “Datalinks via SQL/CLI", conforming SQL language shall not specify
Get Dat aLi nkAttr ().
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21.3 GetInfo

Function

Get information about the implementation.

Defmtion

No addi ti onal Definitionitens.

General Rules

1) [] Insertinto the dashed list in GR10)a) |

- MAXIMUM DATALINK LENGTH

Confformance Rules

1) Without Feature M002, “Datalinks via SQL/CLI", the value'of*InfoType shall not indicate
MAXIMUM DATALINK LENGTH.
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Fu

ISO/IEC 9075-9:2001 (E)

SQL/MED common specifications

[ Description of foreign-data wrapper item descriptor areas

ction
Spe(rtlfy the identifiers, data types and codes for fields used in foreign-data wrapper item descripto
aread.

Syntax Rules

1)

2)

3)

4)

5)

6)

© ISO/IEC 2001 — All rights reserved

foreign-data wrapper descriptor areas”.

Llet HL1 be the standard host language in which the SQL-server(is written and let HL2 be th
fandard host language in which the foreign-data wrapper is-written.

wn

diven a foreign-data wrapper item descriptor area IDA.in which the value of LEVEL is some
vhlue N, the immediately subordinate descriptor areas.of IDA are those foreign-data wrapper
em descriptor areas in which the value of LEVEL s N+1 and whose position in the foreign-

dpta wrapper descriptor area follows that of IDA'and precedes that of any foreign-data wrappd
item descriptor area in which the value of LEVEL is less than N+1. The subordinate descriptor
ayeas of IDA are those foreign-data wrapper:item descriptor areas that are immediately subordi
nate descriptor areas of IDA or that are subordinate descriptor areas of a foreign-data wrappe

em descriptor area that is immediately subordinate to IDA.

iven a data type DT and its deseriptor DE, the immediately subordinate descriptors of DE a
efined to be

O o 0

ase:

descriptor is thecdescriptor of the i-th field of DT.

or that-are subordinate descriptors of a descriptor that is immediately subordinate to DE.

Qiven a-descriptor DE, let SDE; represent its j-th immediately subordinate descriptor. There
h implied ordering of the subordinate descriptors of DE, such that:

QD

A foreign-data wrapper item descriptor area consists of the fields specified in Table 5, “Fields in

a) If DT is ROW, then-thefield descriptors of the fields of DT. The i-th immediately subordinajte

b) If DT is ARRAY, then the descriptor of the associated element type of DT. The subordinats
descriptors‘ef DE are those descriptors that are immediately subordinate descriptors of DE

=

1%

18

=

14

wn

a) SDE; is in the first ordinal position.

b) The ordinal position of SDE;j,; is K+NS+1, where K is the ordinal position of SDE; and
NS is the number of subordinate descriptors of SDE;. The implicitly ordered subordinate
descriptors of SDE; occupy contiguous ordinal positions starting at position K+1.

Let HL be the standard programming language of the invoking SQL-server. Let operative
data type correspondence table be the data type correspondence table for HL as specified in

Subclause 20.3, “SQL/CLI data type correspondences”. Refer to the two columns of the operative

data type correspondence table as the SQL data type column and the host data type column.
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7) A foreign-data wrapper item descriptor area IDA in a foreign-data wrapper descriptor area that
is a server row descriptor or a server parameter descriptor is consistent if and only if all of the
following are true:

a) TYPE indicates ROW or is one of the code values in Table 17, “Codes used for application
data types in SQL/CLI".

b) Exactly one of the following is true:

i)

Vi)

vii)

8) Lfet IDA be a foreign-data wrapper-item descriptor area in a server parameter descriptor.

9) If the value of INDICATOR-is the appropriate 'Code’ for SQL NULL DATA in Table 26, "Misce
dneous codes used in CLA™;<in ISO/IEC 9075-3, then NULL is true for IDA. Otherwise, NULL
false for IDA.

10)

DA is valid if and only if:

a) TYPE is ane-'of the code values in Table 17, “Codes used for application data types in
SQL/CLI¥,or TYPE indicates ROW.

b) If EEVEL is 0 (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the
server parameter descriptor associated with IDA. IDA shall be one of exactly TLC item
descriptor areas in the server parameter descriptor

TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and-scalé
values for the NUMERIC data type.

TYPE indicates DECIMAL, and PRECISION and SCALE are valid precision and scale
values for the DECIMAL data type.

TYPE indicates FLOAT, and PRECISION is a valid precision value for the FLOAT datp
type.

TYPE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJECT, BINARY
LARGE OBJECT, CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE OB-
JECT LOCATOR, USER-DEFINED TYPE LOCATOR,‘REF, BOOLEAN, DATALINK,
INTEGER, SMALLINT, REAL, or DOUBLE PRECISION.

TYPE indicates ROW and, where N is the value of the DEGREE field, there are exactl
N immediately subordinate descriptor areas©f IDA, and those item descriptor areas af
valid.

D <

TYPE indicates ARRAY LOCATOR, there is exactly 1 (one) immediately subordinate
descriptor area of IDA, and that item' descriptor area is valid.

TYPE indicates an implementation-defined data type.

c) One of the following is true:

Case:

i)

i)

204 Management of External Data (SQL/MED)

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.
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iii) TYPE indicates FLOAT, and PRECISION is a valid precision value for the FLOAT data
type.

iv) TYPE indicates INTEGER, SMALLINT, REAL, or DOUBLE PRECISION.

v) TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, or BINARY LARGE
OBJECT. and the value V of OCTET LENGTH is greater than zero. and

Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the number of ¢charag
ters wholly contained in the first V octets of the host variable addressed by DATA |
POINTER is a valid length value for a CHARACTER, CHARACTERALARGE OB-
JECT, 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, or
BINARY LARGE OBJECT data type, as indicated by TYPE.

vi) TYPE indicates REF.

vii) TYPE indicates CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE OBJECT
LOCATOR, or USER-DEFINED TYPE LOCATOR.

viii) TYPE indicates ROW and, where N is the value of the DEGREE field, there are exactl
N immediately subordinate foreign-data wrapper descriptor areas of IDA, and those
foreign-data wrapper item descriptor areas-are valid.

<

ix) TYPE indicates ARRAY LOCATOR,.there is exactly 1 (one) immediately subordinate
descriptor area of IDA, and that,subordinate descriptor area is valid.

X) TYPE indicates DATALINK;
xi) TYPE indicates an implementation-defined data type.
d) Case:

i) If HL1 and HI(2)are both pointer-supporting languages, then one of the following is
true:

1) DATA/POINTER is zero and NULL is true.

2)¢ DATA_POINTER is not zero and the value of the host variable addressed by DATA
POINTER is a valid value of the data type indicated by TYPE.

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 17, “Codes used for application data types in
SQL/CLI", or TYPE indicates ROW.

b) If LEVEL is 0 (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the
server row descriptor associated with IDA. IDA shall be one of exactly TLC foreign-data
wrapper item descriptor areas in the server row descriptor.
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c) One of the following is true:

Case:

i) TYPE indicates NUMERIC, and PRECISION and SCALE are valid precision and scale
values for the NUMERIC data type.

it —— - , I sc td . | ;
values for the DECIMAL data type.

iii) TYPE indicates FLOAT, and PRECISION is a valid precision value for the FLOAT datp
type.

iv) TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, BINARY)LARGE OB-
JECT, CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE-OBJECT LOCA-
TOR, USER-DEFINED TYPE LOCATOR, REF, BOOLEAN, DATALINK, INTEGER,
SMALLINT, REAL, or DOUBLE PRECISION.

v) TYPE indicates ROW and, where N is the value of the DEGREE field, there are exactly
N immediately subordinate descriptor areas of IDA, and those subordinate descriptor
areas are valid.

vi) TYPE indicates ARRAY LOCATOR, there is exactly 1 (one) immediately subordinate
descriptor area of IDA, and that subordinate descriptor area is valid.

vii) TYPE indicates an implementation-defined-data type.

General Rules

None.

Confformance Rules

None.
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22.2 Implicit cursor

Function
Specify the rules for an implicit DECLARE CURSOR and OPEN statement.
GeneratRutes

1) Lt AE be an ALLOCATED FDW-EXECUTION specified in an application of this Subclause:

2) If there is no cursor effectively associated with AE, then a cursor is effectively associated with
AE and the cursor name associated with AE becomes the name of the cursor.

3) Lt CT be 'NO SCROLL".
4) Lt CS be 'ASENSITIVE'.

5)

—

et CH be 'WITHOUT HOLD'.

6) Let SS be the SQL-statement that is effectively associated with AE.

—

7) Lt CN be the name of the cursor effectively associated withvAE and let CR be the following

declare cursor>:

A

DECLARE CN CS CT CURSCR CH FCR SS

8) (ursor CN is effectively opened in the following steps:

QD

A copy of SS is effectively created in‘which:

i) Each <dynamic parameter-specification> is replaced by the value of the corresponding
dynamic parameter.

ii) Each <value specification> generally contained in SS that is CURRENT_USER, CUR-
RENT_ROLE, CURRENT_PATH, SESSION_USER, or SYSTEM_USER s effectively
replaced by the value resulting from evaluation of CURRENT_USER, CURRENT _
ROLE, CURRENT_PATH, SESSION_USER, or SYSTEM_USER, respectively, with all
such evaldations effectively done at the same instant in time.

iii) Each.<datetime value function> generally contained in SS is effectively replaced by
the value resulting from evaluation of that <datetime value function>, with all such
evaluations effectively done at the same instant in time.

br Let T be the table specified by the copy of SS.

c) A table descriptor for T is effectively created.

d) The General Rules of Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2, are effectively
applied to CR.

e) Cursor CN is effectively placed in the open state and its position is before the first row of T.
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Conformance Rules

None.
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22.3 Implicit DESCRIBE INPUT USING clause

Fun

ction

Populate a specified descriptor area with information about the input values required to execute a
foreign-data request

Ge
1) L
2) U
3)

GO o

4) A
D

Q

b) TOP_LEVEL_COUNT is set to D. If D is @5(zero), then let TD be 0 (zero); otherwise, let TD

eral Rules
et S and DESC be a SOURCE and a DESCRIPTOR specified in the rules of this Subclause.
et HL be the standard programming language of the invoking SQL-server.

he value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODE in DESC are re-
pectively a character string representation of the foreign-data request and-a numeric code
hat identifies the foreign-data request, and are set to the value of the ldentifier’ and 'Code’
plumns, respectively, of the row in Table 38, “SQL-statement codes”,\that identifies in the
QL-statement’ column the foreign-data request.

descriptor for the <dynamic parameter specification>s for the foreign-data request is stored jn
ESC as follows:

Let D be the number of <dynamic parameter specification>s in S. Let NS;, 1 (one) < i <
D, be the number of subordinate descriptors of the.descriptor for the i-th input dynamic
parameter.

be D + 32, (NS;). COUNT is set to TD!
NOTE 58 — The KEY_TYPE field is not\relevant in this case.

If TD is zero, then no item descriptor areas are set. Otherwise, the first TD item descriptd
areas are set so that the i-th item descriptor area contains a descriptor of the j-th <dynamjc
parameter specification> such that:

=)

i) The descriptor for-the first such <dynamic parameter specification> is assigned to the
first descriptor-area.

ii) The descriptor for the j+1-th <dynamic parameter specification> is assigned to the
i+NS;+Xth-item descriptor area.

iii) The implicitly ordered subordinate descriptors for the j-th <dynamic parameter specifi
catien>, if any, are assigned to contiguous item descriptor areas starting at the i+1-th
item descriptor area.

d) “Fhe descriptor of a <dynamic parameter specification> consists of values for LEVEL,

© ISO/IEC 2001 — All rights reserved

TYPE, NULLABLE, NAME, UNNAMED, PARAMETER_MODE, PARAMETER_ORDINAL_
POSITION, PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA,
PARAMETER_SPECIFIC_NAME, and other fields depending on the value of TYPE as
described below. Those fields and fields that are not applicable for a particular value of
TYPE are set to implementation-dependent values. The DATA, DATA_POINTER, INDICA-
TOR, OCTET_LENGTH, RETURNED_CARDINALITY, and KEY_MEMBER fields are not
relevant in this case.

i) If the item descriptor area is set to a descriptor that is immediately subordinate to
another whose LEVEL value is some value k, then LEVEL is set to k+1; otherwise,
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LEVEL is set to O (zero).

ii) TYPE is set to a code as shown in Table 7, "Codes used for implementation data types
in SQL/CLI", in ISO/IEC 9075-3, indicating the data type of the <dynamic parameter
specification> or subordinate descriptor.

iii) NULLABLE is set to 1 (one).
NOTE 59 — This indicates that the <dynamic parameter specification> can have the null value.

iv) KEY_MEMBER is set to O (zero).
v) UNNAMED is set to 1 (one) and NAME is set to an implementation-dependent value.
vi) Case:

1) If TYPE indicates a <character string type>, then: LENGTH\is set to the length of
maximum length in characters of the character string andOCTET_LENGTH is sef
to the maximum possible length in octets of the character string; CHARACTER _
SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARACTER_SET_NAME
are set to the <character set name> of the charaetér string’s character set; COLLA
TION_CATALOG, COLLATION_SCHEMA, and)COLLATION_NAME are set to th
<collation name> of the character string’s colation.

P

2) If TYPE indicates a <bit string type>, then LENGTH is set to the length or maxi-
mum length in bits of the bit string and OCTET_LENGTH is set to the maximum
possible length in octets of the bit string.

3) If TYPE indicates a <binary string type>, then LENGTH is set to the maximum
length in octets of the binarystring.

4) If TYPE indicates an <exact numeric type>, then PRECISION and SCALE are set to
the precision and scale of the exact numeric.

5) If TYPE indicates 'an <approximate numeric type>, then PRECISION is set to the
precision of thejapproximate numeric.

6) If TYPE indicates a <datetime type>, then LENGTH is set to the length in positioms
of the @atetime type, DATETIME_INTERVAL_CODE is set to a code as specified i
Table 9, "Codes associated with datetime data types in SQL/CLI", in ISO/IEC 9075
3;,to indicate the specific datetime data type and PRECISION is set to the <time
precision> or <timestamp precision> if either is applicable.

7) If TYPE indicates INTERVAL, then LENGTH is set to the length in positions of the
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Table
10, Codes associated with <intervat quatifiers1in SQL/CLT, N ISOAEC 9075-3, 1
indicate the specific <interval qualifier>, DATETIME_INTERVAL_PRECISION is
set to the <interval leading field precision>, and PRECISION is set to the <interval
fractional seconds precision>, if applicable.

8) If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the length
in octets of the <reference type>, USER_DEFINED_TYPE_CATALOG, USER_
DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to the
<user-defined type name> of the <reference type>, and SCOPE_CATALOG, SCOPE_
SCHEMA, and SCOPE_NAME are set to the qualified nhame of the referenceable
base table.
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9) If TYPE indicates USER-DEFINED TYPE, then USER_DEFINED _TYPE_
CATALOG, USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_
NAME are set to the <user-defined type name> of the user-defined type. SPE-
CIFIC_TYPE_CATALOG, SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_
NAME are set to the <user-defined type name> of the user-defined type and CUR-
RENT_TRANSFORM_GROUP is set to the CURRENT_TRANSFORM_GROUP_

AR\ E (P (e
FUNR_TTrL uscr=ucimicu typc 1ialtic~.

10) If TYPE indicates ROW, then DEGREE is set to the degree of the row type.

11) If TYPE indicates ARRAY, then CARDINALITY is set to the cardinality of’the arrgy
type.

12) If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH are set to th
maximum possible length in octets of the datalink.

U

Conformance Rules

None.
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22.

4

Implicit DESCRIBE OUTPUT USING clause

Function
Populate a specified descriptor area with information about the values returned by an execution of

a foreign-data request

eral Rules

Ge
1)
2)
3)

4)

GO o

Let S and DESC be a SOURCE and a DESCRIPTOR specified in the rules of this Subclause.
Llet HL be the standard programming language of the invoking SQL-server.

he value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTION_CODE in DESC are re-
pectively a character string representation of the foreign-data request and-a numeric code
hat identifies the foreign-data request, and are set to the value of the ldentifier’ and 'Code’
plumns, respectively, of the row in Table 38, “SQL-statement codes”,\that identifies in the
QL-statement’ column the foreign-data request.

representation of the column descriptors of the <select list= columns for the foreign-data
pguest is stored in DESC as follows:

Case:
i) If there is a select source associated with DESC, then:

1) Let TBL be the table defined by S and let D be the degree of TBL. Let NS;j, 1 (one) <
i < D, be the number of subordinate descriptors of the descriptor for the i-th column
of T.

(D

2) TOP_LEVEL_COUNT is.set to D. If D is 0 (zero), then let TD be O (zero); otherwis
let TD be D + Y-2, (NS;). COUNT is set to TD.

3) Case:

A) If some subset of SL is the primary key of TBL, then KEY_TYPE is set to 1
(one).

B) If some subset of SL is the preferred key of TBL, then KEY_TYPE is set to 2.
C).<Otherwise, KEY_TYPE is set to 0 (zero).

ii) Otherwise:

1) Let D be O (zero). Let TD be O (zero).

b)

212

2) KEY_TYPE is set to 0 (zero).

If TD is zero, then no item descriptor areas are set. Otherwise, the first TD item descriptor
areas are set so that the i-th item descriptor area contains a descriptor of the j-th column
such that:

i) The descriptor for the first such column is assigned to the first descriptor area.

if) The descriptor for the j+1-th column is assigned to the i+NS;+1-th item descriptor area.
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iii) The implicitly ordered subordinate descriptors for the j-th column, if any, are assigned
to contiguous item descriptor areas starting at the i+1-th item descriptor area.

c) The descriptor of a column consists of values for LEVEL, TYPE, NULLABLE, NAME,
UNNAMED, KEY_MEMBER, and other fields depending on the value of TYPE as described
below Those fields and fields that are not applicable for a particular value of TYPE are

OCTET LENGTH flelds are not relevant in thls 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; othebwise,
LEVEL is set to O (zero).

ii) TYPE is set to a code as shown in Table 7, "Codes used for implementation data types
in SQL/CLI", in ISO/IEC 9075-3, indicating the data type of the column or subordinatg
descriptor.

iii) Case:

1) If the value of LEVEL is 0 (zero), then:

A) If the resulting column is possibly nullable)then NULLABLE is set to 1 (one);
otherwise NULLABLE is set to O (zero).

B) If the column name is implementatign-dependent, then NAME is set to the
implementation-dependent name ofithe column and UNNAMED is set to 1 (ong);
otherwise, NAME is set to the <derived column> name for the column and
UNNAMED is set to 0 (zero):

C) Case:

I

1) If a <select list>"column C is a member of a primary or preferred key of TB
then KEY_MEMBER is set to 1 (one).

I1) Otherwise," KEY_MEMBER is set to 0 (zero).
2) Otherwise:
A) NULLABLE is set to 1 (one).
B){/€ase:

1) If the item descriptor area describes a field of a row, then

Case:

1) LE thao nama-aof tha ficld i -w\r\lr\w\nv—\'l'ﬂ"-;nh daenandan + +hao MNMAME 1o oot

J.l T aie 1TIarnTIC Ur uaic 1iciu 1o IIII|JICI erreacivurt uClJCIIuCIII., CITCTT TNV TO OC L
to the implementation-dependent name of the field and UNNAMED is

set to 1 (one).

2) Otherwise, NAME is set to the name of the field and UNNAMED is set
to O (zero).

I1) Otherwise, UNNAMED is set to 1 (one) and NAME is set to an implementation-
dependent value.

C) KEY_MEMBER is set to O (zero).
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iv) Case:

1)

If TYPE indicates a <character string type>, then: LENGTH is set to the length or
maximum length in characters of the character string and OCTET_LENGTH is set
to the maximum possible length in octets of the character string; CHARACTER_
SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARACTER_SET_NAME

are set tao the <character set name> of the character cfring'c character cnf; COLLA

2)

3)

4)

5)

6)

7

8)

9)

TION_CATALOG, COLLATION_SCHEMA, and COLLATION_NAME are set to_the
<collation name> of the character string’s collation.

If TYPE indicates a <bit string type>, then LENGTH is set to the length‘er'maxi-
mum length in bits of the bit string and OCTET_LENGTH is set to the_maximum
possible length in octets of the bit string.

If TYPE indicates a <binary string type>, then LENGTH is set'\to the maximum
length in octets of the binary string.

If TYPE indicates an <exact numeric type>, then PRECISTON and SCALE are set |to
the precision and scale of the exact numeric.

If TYPE indicates an <approximate numeric type>,;then PRECISION is set to the
precision of the approximate numeric.

If TYPE indicates a <datetime type>, therkkENGTH is set to the length in positio:l:s
of the datetime type, DATETIME_INTERVAL_CODE is set to a code as specified i
Table 9, "Codes associated with datetime data types in SQL/CLI", in ISO/IEC 9075
3, to indicate the specific datetime-data type and PRECISION is set to the <time
precision> or <timestamp precision> if either is applicable.

If TYPE indicates INTERVAL; then LENGTH is set to the length in positions of the
interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Table
10, "Codes associated with <interval qualifier> in SQL/CLI", in ISO/IEC 9075-3, tg
indicate the specific <interval qualifier>, DATETIME_INTERVAL_PRECISION is
set to the <interval*leading field precision>, and PRECISION is set to the <interva
fractional seconds precision>, if applicable.

If TYPE jndicates REF, then LENGTH and OCTET_LENGTH are set to the lengt}
in octets\of the <reference type>, USER_DEFINED_TYPE_CATALOG, USER_
DERINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to the
<user-defined type name> of the <reference type>, and SCOPE_CATALOG, SCOPH_
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_
CATAL OG, USER DEFINED TYPE SCHEMA, and USER DEFINED TYPE

10)
11)

214 Management of External Data (SQL/MED)

NAME are set to the <user-defined type name> of the user-defined type. SPE-
CIFIC_TYPE_CATALOG, SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_
NAME are set to the <user-defined type name> of the user-defined type and CUR-
RENT_TRANSFORM_GROUP is set to the CURRENT_TRANSFORM_GROUP_
FOR_TYPE <user-defined type name>.

If TYPE indicates ROW, then DEGREE is set to the degree of the row type.

If TYPE indicates ARRAY, then CARDINALITY is set to the cardinality of the array
type.
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12) If TYPE indicates DATALINK, then LENGTH and OCTET_LENGTH are set to the
maximum possible length in octets of the datalink.

Conformance Rules

None.
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22.5 Implicit EXECUTE USING and OPEN USING clauses

Function
Specify the rules for an implicit EXECUTE USING clause and an implicit OPEN USING clause.

GeneratRules

1) LUet T and AE be a TYPE and ALLOCATED FWD-EXECUTION specified in the rules of(tkis
Sjubclause.

2) Lt HL1 be the standard host language in which the SQL-server is written and let'HL2 be the
standard host language in which the foreign-data wrapper is written.

3) Lt WPD and SPD be the wrapper parameter descriptor and server parameter descriptor,
respectively, for AE.

4) PD and SPD describe the <dynamic parameter specification>s and_<dynamic parameter

becification> values, respectively, for the statement being executeéd. Let NSPD be the value of
OUNT for SPD and let NWPD be the value of COUNT for WPD.

Qv <

a) If NSPD is less than zero, then an exception condition(¢is raised: dynamic SQL error —
invalid descriptor count.

b) Let AD be the minimum of NSPD and NWPD.
c) For each of the first AD item descriptor areas of SPD, if TYPE indicates DEFAULT, then:

i) Let TP, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respec-
tively, for the corresponding item“descriptor area of WPD.

ii) The data type, precision, and'scale of the described <dynamic parameter specification
value (or part thereof, if-the item descriptor area is a subordinate descriptor) are set t
TP, P, and SC, respectively, for the purposes of this invocation only.

d) If the first AD item descriptor areas of SPD are not valid as specified in Subclause 22.1,
“Description of foreign-data wrapper item descriptor areas”, then an exception condition is
raised: dynamie SQL error — using clause does not match dynamic parameter specificatiorys.

e) For the first AD item descriptor areas in SPD:

i) _tf-the number of item descriptor areas in which the value of LEVEL is 0 (zero) is not
NWPD, then an exception condition is raised: dynamic SQL error — using clause does
not match dynamic parameter specifications.

ii) If all of the following are true, then an exception condition is raised: dynamic SQL error
— using clause does not match dynamic parameter specifications.

1) The value of INDICATOR is not negative.
2) Either of the following is true:

A) TYPE does not indicate ROW and the item descriptor area is not subordinate to
an item descriptor area for which the value of INDICATOR is not negative.
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B) TYPE indicates ARRAY or ARRAY LOCATOR.

C) Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the value of the
host variable addressed by DATA POINTER is not a valid value of the data
type represented by the item descriptor area.

I1) Otherwise, the value of DATA is not a valid value of the data type repter
sented by the item descriptor area.

Let IDA be the i-th item descriptor area of SPD whose LEVEL value is 0 (zero),~Let SDT be
the data type represented by IDA. The associated value of IDA denoted by SV, is defined gs
follows.

Case:
i) If NULL is true for IDA, then SV is the null value.

ii) If TYPE indicates ROW, then SV is a row whose type is SDT and whose field values are
the associated values of the immediately subordinate descriptor areas of IDA.

iii) Otherwise;

1) Case:

14

A) If HL1 and HL2 are both pointer-supporting languages, then let V be the valug
of the host variable addressed by:'DATA_POINTER.

B) Otherwise, let V be the value of DATA.
2) Case:

A) If TYPE indicates EHARACTER, then let Q be the value of OCTET _LENGTH
and let L be the.number of characters wholly contained in the first Q octets of .

B) Otherwise, let L be zero.

3) Let SV beVwith effective data type SDT, as represented by the length value L and
by thesvalues of the TYPE, PRECISION, and SCALE fields.

Let TDT be-the effective data type of the i-th parameter as represented by the values of
the TYRE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_|
INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA,
CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPH_
SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and

cCoenNnpPiE NMAME fiaoldae 1 tha 4+ stomn Aoyt arna AL VAN Foa v abanbh £l 1 N/ ol S

h)

OO N7V e TOS i O T o et uCObIIlJI.UI e o W oo WrHEAthe vV varde

0 (zero), and all its subordinate descriptor areas.

If SDT is an array locator data type, then let TV be the value SV.
If SDT and TDT are predefined data types, then

Case:

i) If SDT and TDT are binary string data types or bit string data types, then the <cast
specification>
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CAST ( SV AS TDT)

is effectively performed and the result is the value TV is the i-th parameter.

ii) If SDT and TDT are numeric data types, then the <cast specification>
CAST ( SV AS TDT)

IS ertectvely periormea and wtne resuit 1s the value 1V IS thne I-th parameter.

iii) Otherwise, the <cast specification>
CAST ( SV AS TDT )

is effectively performed and the result is the value TV is the i-th parameter:

Conformance Rules

None.
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22.6 Implicit FETCH USING clause

Function
Specify the rules for an implicit FETCH USING clause.

GeneratRules

1)
2)

3)

4)
5)

© ISO/IEC 2001 — All rights reserved

L

L

(%2

Q

L
R
C

Q

b) Otherwise, let RD be the table reference descriptor associated*with OE.

b) Case:

et OE be an OPENED FDW-EXECUTION specified in the rules of this Subclause.

et HL1 be the standard host language in which the SQL-server is written and let HL2 be th
fandard host language in which the foreign-data wrapper is written.

ase:

If the PASSTHROUGH flag associated with OE is True , then let RD.bé the wrapper row
descriptor associated with OE.

et SRD be the server row descriptor associated with OE.

D and SRD describe the <select list> columns and <target specification>s, respectively, for th
blumn values that are to be retrieved.

condition is raised: dynamic SQL error — invalid descriptor count.

i) If HL1 and HL2 are both pointer-supporting languages, then for each item descriptor
area in SRD whose LEVELENS0 (zero) in the first AD item descriptor areas of SRD,

and refer to the corfesponding <select list> column as a bound column.

ii) Otherwise, for(@ach item descriptor area in SRD whose LEVEL is 0 (zero) in the first
AD item descriptor areas of SRD, and for all of their subordinate descriptor areas, refg
to a <target)specification> as a bound target and refer to the corresponding <select list
colummas’/a bound column.

If any<item descriptor area corresponding to a bound target in the first AD item descriptor
areas-of SRD is not valid as specified in Subclause 22.1, “Description of foreign-data wrapp
item descriptor areas”, then an exception condition is raised: dynamic SQL error — using
clause does not match target specifications.

d)

the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_
INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA,
CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE
SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and

1%

Let AD be the value of the COUNT field of SRD: If AD is less than zero, then an exceptiof

and for all of their subordinate descriptor areas, refer to a <target specification> whosg¢
corresponding item deseriptor areas have a non-zero DATA_POINTER as a bound targgt

V =

Let SDT be the effective data type of the i-th bound column as represented by the values of

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.

gb Case:
i) If TYPE indicates CHARACTER, then:

1) Let UT be the code value corresponding to CHARACTER VARYING as(specified in
Table 7, "Codes used for implementation data types in SQL/CLI", in ASO/IEC 9075-

w

2) Let LV be the implementation-defined maximum length for a CHARACTER VARY
ING data type.

ii) Otherwise, let UT be TYPE and let LV be 0 (zero).

h) Let TDT be the effective data type of the i-th bound target as‘represented by the type
UT, the length value LV, and the values of the PRECISION, SCALE, CHARACTER_SET |
CATALOG, CHARACTER_SET_SCHEMA, CHARACTER/SET_NAME, USER_DEFINED |
TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,"USER_DEFINED_TYPE_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, and SCORE)YNAME fields in the item descriptor
area of SRD whose LEVEL is 0 (zero) and all of gts subordinate descriptor areas.

i) If TDT is an array locator data type, then:

i) If SV is not the null value, then a loeator 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 represents L.

ii) Otherwise, the value TV of-the i-th bound target is the null value.

j) If SDT and TDT are predefined data types, then

Case:

i) If SDT and<FDT are binary string data types or bit string data types, then the <cast
specification>

CAST-( SV AS TDT)

is.effectively performed and the result is the value TV is the i-th parameter.

i) \If SDT and TDT are numeric data types, then the <cast specification>

CAST ( S\/ AS TDOT
oo oY oo

is effectively performed and the result is the value TV is the i-th parameter.

iii) Otherwise, the <form-of-use conversion>
CONVERT ( CAST ( SV AS CHARACTER VARYI NG (M ) USI NG UTF16 )

is effectively performed, where M is the implementation-defined maximum length of a
variable-length character string, and the result is the value TV is the i-th parameter.

k) Let IDA be the top-level item descriptor area corresponding to the i-th bound column.
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) Case:
i) If TYPE indicates ROW, then

Case:

1) If TV is the null value, then the value of IP for IDA and that in all subordinate
destriptor areas of TDA thatare ot subordinate to art TtenT Uescriptor area Wiose
TYPE indicates ARRAY or ARRAY_LOCATOR, is set to the appropriate 'Code’cfor
SQL NULL DATA in Table 26, "Miscellaneous codes used in SQL/CLI", in ISO/NEC
9075-3, and the value of the host variable addressed by DP and the values, of’D and
LP are implementation-dependent.

2) Otherwise, the i-th subordinate descriptor area of IDA is set to refleet the value of
the i-th field of TV by applying General Rule , “5)I)” to the i-th subordinate descriptpr
area of IDA as IDA, the value of i-th field of TV as TV, the valug of the i-th field of
SV as SV, and the data type of the i-th field of SV as SDT,

ii) Otherwise,
Case:

1) If TV is the null value, then the value of IP is<set’to the appropriate 'Code’ for SQI
NULL DATA in Table 26, "Miscellaneous codes used in SQL/CLI", in ISO/IEC 9074
3, and the value of the host variable addressed by DP and the value of D and the
value of LP are implementation-dependent.

2) Otherwise:
A) The value of IP is set to O/zero).

B) Case:
1) If TYPE indicates CHARACTER or CHARACTER LARGE OBJECT, then:

1) If TYis a zero-length character string, then it is implementation-defingd
whether or not an exception condition is raised: data exception — zero-
length character string.

2) Case:

a) If HL1 and HL2 are both pointer-supporting languages, then the
General Rules of Subclause 22.7, “Character string retrieval”, are
applied with DP, TV, OL, and LP as TARGET, VALUE, TARGET
OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

b Othepuise the Ganeral Rules of Subcladse 22 7 Character string

retrieval”, are applied with D, TV, OL, and LP, as TARGET, VALUE,
TARGET OCTET LENGTH, and RETURNED OCTET LENGTH,
respectively.

I1) If TYPE indicates BINARY LARGE OBJECT, then
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Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the General
Rules of Subclause 22.8, “Binary large object string retrieval”, are ap-
plied with DP, TV, OL, and LP as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

2) Otherwise, the General Rules of Subclause 22.8, “Binary large ob-
ject string retrieval”, are applied with D, TV, OL, and LP as TAR-
GET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET
LENGTH, respectively.

1) If TYPE indicates ARRAY or ARRAY LOCATOR, then the value of RE-
TURNED_CARDINALITY is set to the cardinality of TV.

1V) Otherwise,
Case:

1) If HL1 and HL2 are both pointer-supporting languages, then the value
of the host variable addressed by DP is.sset to TV and the value of LP i
implementation-dependent.

1°Z

2) Otherwise, the value of D is set to*TV and the value of LP is implementation-
dependent.

Conformance Rules

None.
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22.7 Character string retrieval

Function

Specify the rules for retrieving character string values.

GeneratRules

et T, V, TL, and RL be a TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
CTET LENGTH specified in an application of this Subclause.

1)

2)

3)
4)

5)

Qo

I

I

Qase:

mvalid string length or buffer length.

Liet L be the length in octets of V.

TL is not greater than zero, then an exception condition is raised: FDW-specifi¢ condition —

RL is not a null pointer, then RL is set to L.

If L is not greater than TL, then the first L octets of T aré.set to V and the values of the
remaining octets of T are implementation-dependent.

Otherwise, T is set to the first TL octets of V and ‘@.completion condition is raised: warning
— string data, right truncation.
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22.8 Binary large object string retrieval

Function
Specify the rules for retrieving BINARY LARGE OBJECT string values.

GeneratRules

et T, V, TL, and RL be a TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
CTET LENGTH specified in an application of this Subclause.

1)

2)

3)
4)

5)

Qo

I

I

Qase:

mvalid string length or buffer length.

Liet L be the length in octets of V.

TL is not greater than zero, then an exception condition is raised: FDW-specifi¢ condition —

RL is not a null pointer, then RL is set to L.

If L is not greater than TL, then the first L octets of T aré.set to V and the values of the
remaining octets of T are implementation-dependent.

Otherwise, T is set to the first TL octets of V and ‘@.completion condition is raised: warning
— string data, right truncation.
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22.9 Tables used with SQL/MED

The tables contained in this Subclause are used to specify the codes used by the various foreign-data
wrapper interface routines.

Table 29—Codes used for <table reference> types

<taple reference>
type Code

TABLE_NAME 1

Table 30—Codes used for <value expression> types

<vglue expres-
sion> type Code

COLUMN_NAME 1

Table 31—Codes used for foreign-data wrappet.diagnostic fields

Fie’d Code Type

CLASS_ORIGIN 1 Status
MESSAGE_LENGTH 2 Status
MESSAGE_OCTET_LENGTH 3 Status
ME[SSAGE_TEXT 4 Status
MORE 5 Header
NATIVE_CODE 6 Status
NUMBER 7 Header
RETURNCODE 8 Header
SQULSTATE 9 Status
SUBCLASS_ORIGIN 10 Status
Implementation-defined diagnostics <0 Header
heafder field

Implementation-defined diagnostics <0 Status
status field

Table 32—Codes used for foreign-data wrapper descriptor fields

Field Code SQL Item Descriptor Name Type
CARDINALITY 1040 CARDINALITY Item
CHARACTER_SET_CATALOG 1018 CHARACTER_SET_CATALOG Item
CHARACTER_SET_NAME 1020 CHARACTER_SET_NAME Item
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Table 32—Codes used for foreign-data wrapper descriptor fields (Cont.)

Field Code SQL Item Descriptor Name Type
CHARACTER_SET_SCHEMA 1019 CHARACTER_SET_SCHEMA Item
COLLATION_CATALOG 1015 COLLATION_CATALOG Item
COFLAT TUN_NANIE 1UL7 CULLATITUN_NAME 1erm
COLLATION_SCHEMA 1016 COLLATION_SCHEMA Item
COUNT 1001 COUNT Header
CURRENT_TRANSFORM_GROUP 1039 (Not applicable) Item
DATA 1050 DATA Item
DATA_POINTER 1010 DATA Item
DATETIME_INTERVAL_CODE 1007 DATETIME_INTERVAL_COBE Item
DATETIME_INTERVAL_PRECISION 26 DATETIME_INTERVAL~-PRECISION Item
DEGREE 1041 DEGREE Item
DYNAMIC_FUNCTION 1031 DYNAMIC_FUNCTION Header
DYNAMIC_FUNCTION_CODE 1032 DYNAMIC_EUNCTION_CODE Header
INDICATOR 1051 INDICATOR Item
KEY_MEMBER 1030 KEYAXMEMBER Item
KEY_TYPE 1029 KEY_TYPE Header
LENGTH 1003 LENGTH Item
LEYEL 1042 LEVEL Item
NAME 1011 NAME Item
NULLABLE 1008 NULLABLE Item
OCTET_LENGTH 1013 OCTET_LENGTH Item
PARAMETER_MODE 1021 PARAMETER_MODE Item
PARAMETER_ORDINAL-POSITION 1022 PARAMETER_ORDINAL_POSITION Item
PARAMETER_SPECIFIC_CATALOG 1023 PARAMETER_SPECIFIC_CATALOG Item
PARAMETER_SRECIFIC_NAME 1025 PARAMETER_SPECIFIC_NAME Item
PARAMETER_SPECIFIC_SCHEMA 1024 PARAMETER_SPECIFIC_SCHEMA Item
PRECISION 1005 PRECISION Item
RETURNED_CARDINALITY 1052 RETURNED_CARDINALITY Item
RETURNED_OCTET_LENGTH 1053 Both OCTET_LENGTH (input) and Item
RETURNED_OCTET_LENGTH (out-
put)
SCALE 1006 SCALE Item
SCOPE_CATALOG 1033 SCOPE_CATALOG Item
SCOPE_NAME 1034 SCOPE_NAME Item
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Table 32—Codes used for foreign-data wrapper descriptor fields (Cont.)

Field Code SQL Item Descriptor Name Type
SCOPE_SCHEMA 1035 SCOPE_SCHEMA Item
SPECIFIC_TYPE_CATALOG 1036 (Not applicable) Item
SPECIFIC_TYPE_NAME 10338 (Notappticabte) Ttem
SPECIFIC_TYPE_SCHEMA 1037 (Not applicable) Item
TOP_LEVEL_COUNT 1044 TOP_LEVEL_COUNT Header
TYRE 1002 TYPE Item
UNNAMED 1012 UNNAMED Item
USER_DEFINED_TYPE_CATALOG 1026 USER_DEFINED_TYPE_CATALO®G Item
USER_DEFINED_TYPE_NAME 1028 USER_DEFINED_TYPE_NAME Item
USER_DEFINED_TYPE_SCHEMA 1027 USER_DEFINED_TYPEASCHEMA Item
Implementation-defined foreign-data 0 Implementation-defined foreign-data Header
wrgpper descriptor header field (zero) wrapper descriptor header field

through

999,

or >

1200,

ex-

clud-

ing

values

de-

fined

in this

table
Implementation-defined foreign-data 0 Implementation-defined foreign-data Item
wrgpper descriptor item field (zero) wrapper descriptor item field

through

999,

or >

1200,

ex-

clud-

ing

values

de-

fined

in this

table

Table 33—Codes used for foreign-data wrapper handle types

Handle type Code
ExecutionHandle 1
FSConnectionHandle 2
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Table 33—Codes used for foreign-data wrapper handle types (Cont.)

Handle type Code
ReplyHandle 3
RequestHandle 4
DatgHamnate 5
SeryerHandle 6
TableReferenceHandle 7
UsdrHandle 8
ValpeExpressionHandle 9
WrapperHandle 10
WrapperEnvHandle 11
DescriptorHandle 12

Table 34—Ability to retrieve foreign-data wrapper descriptor fields

Field

May be retrieved

SRD

WRD
81 8
TRD

SPD

WPD

CARDINALITY
CHARACTER_SET_CATALOG
CHARACTER_SET_NAME
CHARACTER_SET_SCHEMA
COLLATION_CATALOG
COLLATION_NAME
COLLATION_SCHEMA
COUNT
CURRENT_TRANSFORM_GROUP
DATA

DATA_PQINTER
DATETIME_INTERVAL_CODE

No

No
No

No

No
No

DATETIME_INTERVAL_PRECISION
DEGREE

DYNAMIC_FUNCTION
DYNAMIC_FUNCTION_CODE
INDICATOR

KEY_MEMBER

No
No
No

No

No

228 Management of External Data (SQL/MED)

No
No
No

No

No
No
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Table 34—Ability to retrieve foreign-data wrapper descriptor fields (Cont.)

Fie

May be retrieved

SRD

WRD
or
TRD

SPD

WPD

KE
LE]
LE

NA

Y TYPE
NGTH
EL

ME

NULLABLE

ocC
PAR
PAR
PAR
PAR
PAR
PRE
RE]
RE]
SCA
SC
SC(
SC
SPE
SPE
SPE
TO
TYH
UN
us

[ET_LENGTH
AMETER_MODE
AMETER_ORDINAL_POSITION
RAMETER_SPECIFIC_CATALOG
AMETER_SPECIFIC_NAME
RAMETER_SPECIFIC_SCHEMA
ECISION
[URNED_CARDINALITY

[URNED _OCTET _LENGTH

\LE

DPE_CATALOG

DPE_NAME

DPE_SCHEMA
FCIFIC_TYPE_CATALOG
ECIFIC_TYPE_NAME
ECIFIC_TYPE_SCHEMA

b LEVEL_COUNT

E

NAMED:
FR/DEFINED_TYPE_CATALOG

No

No
No
No
No
No

No
No

No

No
No
No
NO
No

No

No
No

USERDEFINED—TrPENAME
USER_DEFINED_TYPE_SCHEMA

Implementation-defined foreign-data
wrapper descriptor header field

Implementation-defined foreign-data
wrapper descriptor item field
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Table 35—Ability to set foreign-data wrapper descriptor fields

230 Management of External Data (SQL/MED)

May be set

WRD

or
Field SRD TRD SPD WPD
CARDINALITY No No No
CHARACTER_SET_CATALOG No
CHARACTER_SET_NAME No
CHARACTER_SET_SCHEMA No
COLLATION_CATALOG No
COLLATION_NAME No
COLLATION_SCHEMA No
COUNT No
CURRENT_TRANSFORM_GROUP No No No No
DATA No
DATA_POINTER No
DATETIME_INTERVAL_CODE No
DATETIME_INTERVAL_PRECISION NO
DEGREE No No No
DYNAMIC_FUNCTION No No No No
DYNAMIC_FUNCTION_CODE No No No No
INDICATOR No No
KEY_MEMBER No No No No
KEY_TYPE No No No No
LENGTH No
LEYEL No
NAME No
NULLABLE No
OCTET_LENGTH No
PARAMETER_MODE No No No
PARAMETER_ORDINALC_POSITION No No No
PARAMETER_SPECIFIC_CATALOG No No No
PARAMETER_SPECIFIC_NAME No No No
PARAMETER_SPECIFIC_SCHEMA No No No
PRECISION No
RETURNED_CARDINALITY No No
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Table 35—Ability to set foreign-data wrapper descriptor fields (Cont.)

May be set
WRD
or
Field SRD TRD SPD WPD
RETURNED_OCTET_LENGTH No No
SCALE No
SCOPE_CATALOG No
SCOPE_NAME No
SCOPE_SCHEMA No
SPECIFIC_TYPE_CATALOG No No No No
SPECIFIC_TYPE_NAME No No No No
SPHECIFIC_TYPE_SCHEMA No No No No
TOP_LEVEL_COUNT No
TYRE No
UNNAMED No
USER_DEFINED_TYPE_CATALOG No
USER_DEFINED_TYPE_NAME No
USER_DEFINED_TYPE_SCHEMA No
Implementation-defined foreign-data 1D ID ID ID
wrgpper descriptor header field
Implementation-defined foreign-data ID ID ID ID
wrgpper descriptor item field
Table 36—Fkareign-data wrapper descriptor field default values
Default values
WRD or
Field SRD TRD APD WPD
CARDINALITLY
CHARACTER_SET_CATALOG
CHARACTER_SET_NAME
CHARACTER_SET_SCHEMA
COLLATION_CATALOG
COLLATION_NAME
COLLATION_SCHEMA
COUNT 0 (zero) 0 (zero)
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Table 36—Foreign-data wrapper descriptor field default values (Cont.)

Default values

WRD or
Field SRD TRD APD WPD
CURRENT_TRANSFORM_
GRDUP
DATA
DATA_POINTER Null Null

DATETIME_INTERVAL_CODE

DATETIME_INTERVAL _
PRECISION

DEGREE
DYNAMIC_FUNCTION
DYNAMIC_FUNCTION_CODE
INDICATOR

KEY_MEMBER

KEY_TYPE

LENGTH

LEVEL 0 (zero)
NAME

NULLABLE
OCTET_LENGTH
PARAMETER_MODE

PARAMETER_ORDINAL _
POSITION

PARAMETER_SPECIFIC-,
CATALOG

PARAMETER_SPECIFIC_NAME

PARAMETER_SPECIFIC_
SCHEMA

PRECISION
RETURNED CARDINALITY
RETURNED_OCTET_LENGTH
SCALE

SCOPE_CATALOG
SCOPE_NAME
SCOPE_SCHEMA
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Table 36—Foreign-data wrapper descriptor field default values (Cont.)

Default values

WRD or
Field SRD TRD APD WPD

SPECTFIC_TYPE_CATALOG
SPECIFIC_TYPE_NAME
SPECIFIC_TYPE_SCHEMA
TOP_LEVEL_COUNT 0 (zero) 0 (zero)
TYRE
UNNAMED

USER_DEFINED_TYPE_
CATALOG

USER_DEFINED_TYPE_NAME

USER_DEFINED_TYPE_
SCHEMA

Implementation-defined foreign- ID ID ID ID
dat@ wrapper descriptor header
fielgl

Implementation-defined foreign- ID ID ID ID
dat@ wrapper descriptor item
field

—

hble 37—Codes used for the format\ef-the character string transmitted by GetSQLString()

Fommat Code

SQLL-string format 1

Implementation-defined formats xt

1An|implementation-defined_negative number different from the value associated with any other format.
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23.1

<toreign-data wrapper interrace routine>

Function

Describe a generic foreign-data wrapper interface routine.
Format

<for¢i gn-data wapper interface routine> ::=

<foreign-data wapper interface routine prefix>
<foreign-data wapper interface routine generic>

<for i gn-data wrapper interface routine prefix> ::= MeED

<f or ¢i gn-data wrapper interface routine generic> ::=

<forei gn-data w apper interface routine nane>
<forei gn-data w apper paraneter |ist>
[ <foreign-data wapper returns clause> ]

<for¢i gn-data wrapper interface routine nanex\::=

Al | ocDescri ptor

Al | ocW apper Env

Cl ose

Connect Server

Fr eeDescri pt or

Fr eeExecut i onHandl e
FreeFSConnecti on

Fr eeRepl yHandl e

Fr eeW apper Env

Get Aut hori zati onld
Get Descri pt or

Get Di agnosti cs

Get Tabl eCol Opt

Get Tabl eCol-@ot By Nane
Get Tabl eOpt

Get Tabl'e@pt By Nane
Get Tabl'eSer ver Nare
Get\NumTabl eCol Opt s
Get.NuntTabl eOpt s

Get NunRepl ySel ect El ens
Get NunRepl yTabl eRef s

o
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CetNuBetectEens
Get NunfSer ver Opt s
Get NunTabl eRef El ens
Get NunUser Opt s

Get NumW apper Opt s
Get Opt s

Get Repl ySel ect El em
Get Repl yTabl eRef
Get Sel ect El em

Get Sel ect El enfType
Get Ser ver Nane

Get Ser ver Opt

Get Ser ver Opt ByNane
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| Get Server Type

| Get Server Version
| Get SPDHandl e

| GetSQLString

| Get SRDHandl e

| GetStatistics

| Get Tabl eRef El em

! Cet Tabl eRef FI emlype
| Get Tabl eRef Tabl eNane
| Get TRDHandl e

| Get User Opt

| Get User Opt ByNane
| Get Val Expr Col Name
I

I

I

I

I

I

I

I

I

I

I

I

Get WPDHandl e

Get WRDHandl e

Get W apper Li br ar yNane
Get W apper Nane

Get W apper Opt

Get W apper Opt ByNane
I ni t Request

Iterate

Open

ReOpen

Set Descri pt or
Transm t Request

<f or ¢i gn-data wrapper paranmeter list> ::=
<l eft paren> <foreign-data w apper paranet@r decl aration>
[ { <conma> <foreign-data w apper paranet'er declaration>}... ] <right paren>

<for¢i gn-data wapper paraneter declarationd;::=
<f orei gn-data w apper paraneter nane>
<forei gn-data w apper paraneter ytode>
<forei gn-data w apper paraneten_data type>

<for¢i gn-data wrapper paraneter nape> ::=
I'l See theindividual foreign-dataw apper interface routine definitions

<for ¢i gn-data wrapper paraneter node> ::=
I'N
out

| 1 NoUT

<f or ¢i gn-data w apper paranmeter data type> ::=
| NTEGER
| SMALLINT
| ANY.
| CHARACTER <l eft paren> <l ength> <right paren>

<for ¢i‘gn-data wapper returns clause> ::= RETURNS SMALLI NT

Syntax Rules

1) A <foreign-data wrapper interface routine> defines a predefined routine written in a standard
programming language that is invoked by a compilation unit of the same standard programming
language. Let HL be that standard programming language. HL shall be one of Ada, C, COBOL,
Fortran, MUMPS, Pascal, or PL/I.
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2) A <foreign-data wrapper interface routine> that contains a <foreign-data wrapper returns

3)

4)

5)

6)

7)

8)

9)

© ISO/IEC 2001 — All rights reserved

Wabper-interface-procedure WP with-the-same-<foreign-datawrapper-interface routine-ham
o o g T ) o o

T
pprameter list> for WF but with the following additional <foreign-data wrapper parameter
d

clause> is called a foreign-data wrapper interface function. A <foreign-data wrapper interface

routine> that does not contain a <foreign-data wrapper returns clause> is called a foreign-data

wrapper interface procedure.

For each foreign-data wrapper interface function WF, there is a corresponding foreign-data

5-

he <foreign-data wrapper parameter list> for WP is the same as the <foreign-data wrapper

pclaration>:

Ret ur nCode QUT SMVALLI NT

HL shall support either the invocation of WF or the invocation of WP. It is implementation-
defined which is supported.

Jase:

a) If <foreign-data wrapper parameter mode> is IN, then the parameter is an input parametq

The value of an input argument is established when a foreign-data wrapper interface routi
is invoked.

b) If <foreign-data wrapper parameter mode> is OUT, then the parameter is an output paran
eter. The value of an output argument is established-when a foreign-data wrapper interfag
routine is invoked.

parameter and an output parameter.

he value of an output parameter is anaddress. It is either a non-pointer host variable passe
y reference or a pointer host variablg\passed by value.

nd the <foreign-data wrapper.interface routine generic> in a <foreign-data wrapper interface

T
b
Tlhere shall be no <separator> between the <foreign-data wrapper interface routine prefix>
a
rputine name>.

—

et WR be a <foreign-data wrapper interface routine> and let RN be its <foreign-data wrappe
mterface routine name>. Let RNU be the value of UPPER(RN) .

(ase:

shall be )RN.

b) W HL does not support <simple Latin lower case letter>s, then the name used for the

c) If <foreign-data wrapper parameter mode> is INOUT, then the parameter is both an input

a) If HL supports case sensitive routine names, then the name used for the invocation of WR

-

O

=

imvocation of WR shall be RNU.

c) If HL does not support case sensitive routine names, then the name used for the invocatio
of WR shall be RN or RNU.

Let operative data type correspondence table be the data type correspondence table for HL as
specified in Subclause 20.3, “SQL/CLI data type correspondences”. Refer to the two columns o

n

f

the operative data type correspondence table as the “SQL data type column” and the “host data

type column”.
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10) Let TI, TS, TC, and TV be the types listed in the host data type column for the rows that
contains INTEGER, SMALLINT, CHARACTER(L) and CHARACTER VARYING(L), respectively,
in the SQL data type column.

a) If TS is “None”, then let TS = TlI.

b) IfTC is “None”. then let TC =TV

(@]

For each parameter P,

Case:

i) If the foreign-data wrapper parameter data type is INTEGER, then the type of the
corresponding argument shall be TI.

ii) If the foreign-data wrapper parameter data type is SMALLINT, then/the type of the
corresponding argument shall be TS.

iii) If the foreign-data wrapper parameter data type is CHARACTER(L), then the type of
the corresponding argument shall be TC.

iv) If the foreign-data wrapper parameter data type is ANY, then

Case:
1) If HL is C, then the type of the corresponding argument shall be "void *".

2) Otherwise, the type of the corresponding argument shall be any type (other than
'None’) listed in the host data typezecolumn.

d) If the foreign-data wrapper interface toutine is a foreign-data wrapper interface function,
then the type of the returned value-is TS.

Access Rules

None.

General Rules

1) The rules for invecation of the <foreign-data wrapper interface routine> are specified in Sub-
clause 23.2, “<foréign-data wrapper interface routine> invocation”.

Confformanece Rules

None.
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23.2 <foreign-data wrapper interface routine> invocation

Fun

ction

Specify the rules for invocation of a <foreign-data wrapper interface routine>.

Syn
1)

ipterface routine>.

2) A
b

3) Let RN be the <foreign-data wrapper interface routine name> of the <foreign-data wrapper
mterface routine> invoked by CP. The number of arguments provided in the invocation shall K

i
t
4) U
W
O
W

5) E
S
g

Acc

N

General Rules

1) N

o O

fd

b) Otherwise, each argument to a <foreign-data wrapper interface routine> that is not of typ

ules

t HL be the standard programming language of CP, the caller of a <foreign-data wrapper

foreign-data wrapper interface function or foreign-data wrapper interface procedure is invok
y the HL mechanism for invoking functions or procedures, respectively.

e same as the number of <foreign-data wrapper parameter declaration>s for RN.

et DA be the data type of the i-th argument in the invocation aAd let DP be the <foreign-dat
rapper parameter data type> of the i-th <foreign-data wrapper parameter declaration> of RN
A shall be the HL equivalent of DP as specified by the rules)of Subclause 23.1, “<foreign-dat
rapper interface routine>".

ach argument to a <foreign-data wrapper interface_routine> that is of type CHARACTER(n)
nall be passed by reference, according to the mechanisms of HL.

ase:

Of HL is C, then each argument to a <foreign-data wrapper interface routine> that is not
type CHARACTER(n) shall be passed-by value.

CHARACTER(n) shall be passed by reference.

bss Rules

one.

the value\of any input argument provided by CP falls outside the set of allowed values of th
ata type-of the parameter, or if the value of any output argument resulting from the executio
the <foreign-data wrapper interface routine> falls outside the set of values supported by CH
rcthat parameter, then the effect is implementation-defined.

ed

W=

A1%

@D

2) When the <foreign-data wrapper interface routine> is called by CP:

a) The values of all input arguments to RN are established.

b) RN is invoked.
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3) Case:

a) If the <foreign-data wrapper interface routine> is a foreign-data wrapper interface function,
then:

i) The values of all output arguments are established.

ii) Let RC be the return value.

b) If the <foreign-data wrapper interface routine> is a foreign-data wrapper interface proce-
dure, then:

i) The values of all output arguments are established except for the argumént-associated
with the ReturnCode parameter.

ii) Let RC be the argument associated with the ReturnCode parametér.,
4) Qase:

a) If RN executed successfully, then:

-

i) Either a completion condition is raised: successful campletion, or a completion conditig
is raised: no data.

ii) Case:

1%

1) If a completion condition is raised: sutcessful completion, then RC is set to indicat
Success.

2) If a completion condition is raised: no data, then RC is set to indicate No data
found.

b) If RN did not execute successfully, then:
i) All changes made to SQL-data or schemas by the execution of RN are canceled.

ii) One or more exception conditions are raised as determined by the General Rules of this
and other Subclauses of this part of ISO/IEC 9075 or by implementation-defined rules.

iii) Case:

1) If‘an-exception condition is raised: FDW-specific condition — invalid handle, then
RC is set to indicate Invalid handle.

2) Otherwise, RC is set to indicate Error.

Conformance Rules

None.
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23.3 Foreign-data wrapper interface wrapper routines

23.3

Fun

.1 AllocWrapperEnv

ction

Alloc
Def

Alo

General Rules

1) U

2) I

-

3)

cC o =

b) If the resources.to)manage an foreign-data wrapper environment cannot be allocated for

hte a foreign-data wrapper environment and assign a handle to it.
nition

W apper Env (
W apper Handl e I'N | NTEGER,
W apper EnvHandl e (0¥)) | NTEGER )
RETURNS SMALLI NT

et WH be the value of WrapperHandle.

WH does not identify an allocated foreign-wrapper description, then an exception condition
hised: FDW-specific condition — invalid handle.

the maximum number of foreign-data wrapper environments that can be allocated at one tin
as already been reached, then an exception condition is raised: FDW-specific condition — lim
N number of handles exceeded. A skeleton FDW-environment is allocated and is assigned a
hique value that is returned in WrapperEnyHandle.

ase:

If the memory requirements te'manage an foreign-data wrapper environment cannot be
satisfied, then WrapperEnvHandle is set to zero and an exception condition is raised: FDV
specific condition — memoky. allocation error.

NOTE 60 — No diagnosticjinformation is generated in this case, as there is no valid WrapperEn-
vHandle that can be used’ to obtain diagnostics information.

implementation>defined reasons, then an implementation-defined exception condition is
raised. A _sKeleton FDW-environment is allocated and is assigned a unique value that is
returned;in WrapperEnvHandle.

Otherwise, the resources to manage an foreign-data wrapper environment are allocated
and are referred to as an allocated FDW-environment. The allocated FDW-environment is

=

e
it

assigned a unique value that is returned in WrapperEnvHandle.

5) If an exception condition is raised in any of the routines invoked in any of the following 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 condition had been raised in this routine.

6) Let WN be the WrapperName that would be returned by an invocation of the Get W apper Name( )
routine with WH as the WrapperHandle parameter.

7) Let WL be the WrapperLibraryName that would be returned by an invocation of the
Get W apper Li braryNane( ) routine with WH as the WrapperHandle parameter.
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8) It is implementation-dependent what use the Al | ocW apper Env( ) routine makes of the values of
WN and WL.

Conformance Rules

None.
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23.3.2 Close

Function
Close an FDW-execution.
Definition

Close (
Executi onHandl e I'N | NTEGER )
RETURNS SMALLI NT

General Rules

1) Let EH be the value of ExecutionHandle.

2) It EH does not identify an opened FDW-execution, then an exceptionZcondition is raised: FDW
pecific condition — function sequence error.

[%2]

3) Lt E be the opened FDW-execution identified by EH.
4) Qase:

a) If there is no open cursor associated with E, thefi;an exception condition is raised: invalid
cursor state.

O

) Otherwise:

i) The open cursor associated with*E-is placed in the closed state and its copy of the selegt
source is destroyed.

ii) Any fetched row associated-with E is removed from association with E.

5) HH is reset to be an allocated\FDW-execution.

Confformance Rules

None.
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23.3.3 ConnectServer

Function

Establish a connection to a foreign server and assign a handle to it.
Definition

Connegct Server (

W apper EnvHandl e I'N | NTEGER,
Ser ver Handl e I N | NTEGER,
User Handl e I N | NTECGER,
FSConnect i onHandl e (08)) I NTEGER )

RETURNS SMALLI NT

General Rules

1)

2)
3)

4)
5)

6)

7)

8)

9)

10)

11)
12)
13)

244 Management of External Data (SQL/MED)

If WrapperEnvHandle does not identify an allocated FDW-enviroament, then an exception
cpndition is raised: FDW-specific condition — invalid handle.

Liet SH be the value of ServerHandle.

If SH does not identify an allocated foreign server description, then an exception condition is
raised: FDW-specific condition — invalid handle.

Let UH be the value of UserHandle.

If UH does not identify an allocated user mapping description, then an exception condition is
raised: FDW-specific condition — invalid'‘handle.

Rules, then the diagnostics records/returned by the invoked routines are transferred to the
foreign-data wrapper diagnostics ‘area associated with the WrapperEnvHandle and further
processing of this routine is terminated as if the exception condition had been raised in this
rputine.

—

et UN be the Authdrizationld that would be returned by an invocation of the Get Aut hori zat i
butine with UH asythe UserHandle parameter.

-

—

et SN be théeServerName that would be returned by an invocation of the Get Ser ver Nane( )
putine with 'SH as the ServerHandle parameter.

-

—

et ST be the ServerType that would be returned by an invocation of the Get Ser ver Type( )
putine with SH as the ServerHandle parameter.

-

If an exception condition is raised imany of the routines invoked in any of the following Gener

bnl d( )

Let SV be the ServerVersion that would be returned by an invocation of the Get Server Ver si on( )

routine 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.

If the maximum number of FS-connections that can be allocated at one time has already been

reached, then FSConnectionHandle is set to zero and an exception condition is raised: FDW-
specific condition — limit on number of handles exceeded.
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14) Case:

a) If the memory requirements to manage an FS-connection cannot be satisfied, then FSCon-
nectionHandle is set to zero and an exception condition is raised: FDW-specific condition —
memory allocation error.

b) If the resources to manage an FS-connection cannot be allocated for implementation-defined
reasons, then FSConnectionHandle is set to zero and an implementation-defined exception
condition is raised.

c) Otherwise, the resources to manage an FS-connection are allocated and are referred to as
an allocated FS-connection. The allocated FS-connection is assigned a unique, value that i$
returned in FSConnectionHandle.

15) (ase:

a) If a connection to FS cannot be made, then an exception condition-is\raised: FDW-specific
condition — unable to establish connection.

b) Otherwise, the connection to FS is established.

16) It is implementation-dependent what use the foreign-datawrapper makes of the values of UN,,
9N, ST, and SV.

Conformance Rules

None.
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23.3.4 FreeExecutionHandle

Function

Deallocate an FDW-execution.
Definition

Fr eelxecut i onHandl e (

General Rules

1) Let EH be the value of ExecutionHandle.

2) I

n

3) Lt E be the FDW-execution identified by EH.

4) Tlhe foreign-data wrapper diagnostics area associated with E is emptied.

5) I

O

6) Q

DW-specific condition — invalid handle.

) Any fetched row associated with E is.\removed from association with E.

ase:

ExecutionHandle |IN | NTEGER )
RETURNS SMALLI NT

EH does not identify an allocated FDW-execution, then an exception condition is raised:

there is an open cursor associated with E, then:

The open cursor associated with E is placed-in the closed state and its copy of the select
source is destroyed.

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 hangdle that identifies SRD.

ii) The FreeDescriptor() routine is invoked with SRDHandle as the DescriptorHandle
parameter,

Otherwise:

i) .Let SRD be the server row descriptor associated with E and let SRDHandle be the
descriptor handle that identifies SRD. The FreeDescri ptor () routine is invoked with
SRDHandle as the DescriptorHandle parameter.

246

ii) Let SPD be the server parameter descriptor associated with E and let SPDHandle be
the descriptor handle that identifies SPD. The FreeDescri ptor () routine is invoked
with SPDHandle as the DescriptorHandle parameter.

iii) Let WRD be the wrapper row descriptor associated with E and let WRDHandle be the
descriptor handle that identifies WRD. The FreeDescri pt or () routine is invoked with
WRDHandle as the DescriptorHandle parameter.
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iv) Let WPD be the wrapper parameter descriptor associated with E and let WPDHandle
be the descriptor handle that identifies WPD. The FreeDescri ptor () routine is invoked
with WPDHandle as the DescriptorHandle parameter.

7) E is deallocated and all its resources are freed.

Conformance Rules

None.

© ISO/IEC 2001 — All rights reserved Foreign-data wrapper interface routines 247


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

1SO/1

EC 9075-9:2001 (E)

23.3 Foreign-data wrapper interface wrapper routines

23.3.

5 FreeFSConnection

Function

Deallocate a FS-connection.

Definition

Freek

General Rules

1) Let FSCH be the value of FSConnectionHandle.

2) I

n

3) Lt C be the allocated FS-connection identified by FSCH.

4) Tlhe foreign-data wrapper diagnostics area associated with C is emptied.

5) I

[#]

6) Q

Conformance Rules

DW-specific condition — invalid handle.

bndition is raised: FDW-specific condition — funetion sequence error.

SConnection (
FSConnect i onHandl e I'N | NTEGER )
RETURNS SMALLI NT

FSCH does not identify an allocated FS-connection, then an exception condition is raised:

an allocated reply description or FDW-execution_is;associated with C, then an exception

is deallocated and all its resources are freed.

one.

248
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23.3.6 FreeReplyHandle

Function
Deallocate an FDW-reply.
Definition

FreelRepl yHandl e (
Repl yHandl e I'N | NTEGER )
RETURNS SMALLI NT

General Rules
1) Let RH be the value of ReplyHandle.

2) It RH does not identify an allocated reply description, then an exception condition is raised:
DW-specific condition — invalid handle.

n

3)

—

et R be the FDW-reply identified by RH.
4) Tlhe foreign-data wrapper diagnostics area associated with R is emptied.
5) R is deallocated and all its resources are freed.

Conformance Rules

None.
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23.3.7 FreeWrapperEnv

Function
Deallocate a FDW-environment.

Definition

Free\W apper Env (
W apper EnvHandl e I'N | NTEGER )
RETURNS SMALLI NT

General Rules
1) Let WEH be the value of WrapperEnvHandle.

2) It WEH does not identify an allocated FDW-environment, then an exception condition is raised|:
DW-specific condition — invalid handle.

n

3) Lt E be the allocated FDW-environment identified by WEH:

4) Tlhe foreign-data wrapper diagnostics area associated with E is emptied.

5) If an allocated FS-connection is associated with E, then an exception condition is raised: FDW
becific condition — function sequence error.

[%2]

6) H is deallocated and all its resources are freed.

Conformance Rules

None.
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23.3.8 GetNumReplySelectElems

Function

Get the number of <value expressions>s in the <select list> of a query that the foreign-data wrapper
is capable of handling.

Definition

Get NUinRepl ySel ect El ens (

Repl yHandl e I'N | NTEGER,
Number OF Sel ect Li st El enent s ouT SMVALLI NT )
RETURNS SMALLI NT

General Rules
1) Let RH be the value of ReplyHandle.

2) RH does not identify an allocated reply description, then am exception condition is raised:

DW-specific condition — invalid handle.

1 I Bl

3) Let Q be the query associated with RH.

4) Let N be the number of <value expression> elements;simply contained in the <select list> of
nat the foreign-data wrapper is capable of handling.

—+
A —4

5) NumberOfSelectListElements is set to N.

Conformance Rules

None.
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23.3.9 GetNumReplyTableRefs

Function

Get the number of <table reference>s in the <from clause> of a query that can be processed by the
foreign-data wrapper.

Definition

Get NyimRepl yTabl eRefs (

Repl yHandl e I'N | NTEGER,
Number OF Tabl eRef er ences aut SMVALLI NT )
RETURNS SMALLI NT

General Rules
1) Let RH be the value of ReplyHandle.

2) RH does not identify an allocated reply description, then am exception condition is raised:

DW-specific condition — invalid handle.

1 I Bl

3) Let Q be the query associated with RH.

4) Let N be the number of <table reference> elements Simply contained in the <from clause> of Q
nat the foreign-data wrapper is capable of handling.

—+

5) NumberOfTableReferences is set to N.

Conformance Rules

None.
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Function
Request the foreign-data wrapper to supply information about the capabilities and other information

ISO/IEC 9075-9:2001 (E)
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of the requested object.
Definition
GetOpts (
I nput Handl e I N | NTEGER,
Handl eType I'N SMVALLI NT,
Ret ur nFor nat QT | NTEGER,
Opt i ons ouT CHARACTER VARY!I N&( L2),
Buf f er Lengt h I'N I NTEGER,
StringlLength ouT I NTEGER )
RETURNS SMALLI NT
wherg: L1 is the implementation-defined maximum length of a variable-length character string,

and L2 is determined by the value of StringLength and has a maximum value equal to the
mentation-defined maximum length of a variable-length.character string.

imple

General Rules

1) Let IH be the value of InputHandle and let HT be the value of HandleType.

2) I

~+
I

3)

4) G

al

HT is not one of the code values in Table 33;3“Codes used for foreign-data wrapper handle
pes”, then an exception condition is raised:s"FDW-specific exception — invalid handle.

IH does not identify a handle of the type indicated by HT, then an exception condition is
raised: FDW-specific exception — invalid handle.

ase:

If HT indicates WRAPPER HANDLE, then

Case:

i) If the foreigh:=data wrapper FDW described by IH cannot return a report of its capabil
ties and<ther information, then a completion condition is raised: no data.

ii) Otherwise, a description CD of the capabilities of FDW is created.

case:

If HT. indicates SERVER HANDLE, then

i) If the foreign server FS described by IH cannot return a report of its capabilities and
other information, then a completion condition is raised: no data.

ii) Otherwise, a description CD of the capabilities of FS is created. If CD is an XML
document, then it shall be a valid XML document according to the following DTD:

© ISO/IEC 2001 — All rights reserved
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<?xm version="1.0" encodi ng="charencodi ng" ?>
<l-- SQ./MED Get Opts Docunent -->
<l-- UTF-8 and UTF-16 are the only required encodi ngs -->
<! ELEMENT SQLMEDGeneri cOptions (SQLMEDGeneri cOption)+ >
<! ELEMENT SQLMEDGeneri cOpti on (#PCDATA) >
<I ATTLI ST SQLMEDGeneri cOpti on SQ.MEDOpti onNane CDATA #REQUI RED>
<I ATTLI ST SQLMEDGeneri cOpti on
SQUMVEDORt i onType (I NTEGER | CHARACTER) #REQU RED>

where char encodi ng is either UTF- 8 or UTF- 16.
NOTE 61 — The CDATA values of the SQLMEDOptionName attribute and the PCDATA text pf
the SQLMEDGenericOption tag are implementation-defined.

NOTE 62 — The DTD can be internal to the XML document or it can be an extermal DTD
referenced by a URI as specified in the XML specification. The way in which the‘\foreign-data
wrapper knows the URI to specify in the XML document is implementation-defined.

5) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Options, CD
LiO, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
QCTET LENGTH, respectively.

6) (ase:

a) If CD is an XML document, then the value of Returnkormat is set to one (1).

b) If CD is in a format defined by the foreign-data wrapper, then the value of ReturnFormat |s
set to a value defined by the foreign-data wrapper, that corresponds to that format.

NOTE 63 — All negative values are reserved for*use by foreign-data wrappers. All non-negative
values are reserved for use by this International Standard.

Conformance Rules

None.
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23.3.11 GetReplySelectElem

Function

Get the number of a <value expression> element from the <select list> of a query that the foreign-
data wrapper is capable of handling.

Def

Get Rgpl ySel ect El em (

General Rules

1)
2)

3)
4)

5)
6)

7

8)

Conffermance Rules

© ISO/IEC 2001 — All rights reserved
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o

—

1

—

o

1

—+

Q -

Llet RH be the value of ReplyHandle.

ling is retrieved.

nition

Repl yHandl e I'N | NTEGER,
| ndex IN SMALLI NT,
Sel ect Li st El enent Nurrber aut SMALLI NT )

RETURNS SMALLI NT

RH does not identify an allocated reply description, then aniexception condition is raised:
DW-specific condition — invalid handle.

et | be the value of Index.

ption index.
et Q be the query associated with RH.

et N be the number of <value expression> elements simply contained in the <select list> of
nat the foreign-data wrapper is capable of handling.

| is greater than N, then a completion condition is raised: no data, and no further rules of
nis Subclause are applied.

hformation from the J<th.<value expression> that the foreign-data wrapper is capable is han-

Let TRN be(the' number of the <value expression> element simply contained in the <selec
list> of Q:

b

SelectlhistElementNumber is set to TRN.

I is less than 1 (one), then an exception conditian‘is raised: FDW-specific condition — invalid

T~

None.
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23.3.12 GetReplyTableRef

Function

Get the number of a <table reference> element from the <from clause> of a query that the foreign-
data wrapper is capable of handling.

Def

Get Rgpl yTabl eRef (

General Rules

1)
2)

3)
4)

5)
6)

7

8)

Conffermance Rules

256

L
I

o

—

1

—

o

1

—+

q

nition

Repl yHandl e I'N | NTEGER,
| ndex I'N SMALLI NT,
Tabl eRef er enceNunber ouT SMALLI NT )

RETURNS SMALLI NT

et RH be the value of ReplyHandle.

RH does not identify an allocated reply description, thenanexception condition is raised:
DW-specific condition — invalid handle.

et | be the value of Index.

ption index.
et Q be the query associated with RH.

et N be the number of <table reference> elements simply contained in the <from clause> of (
nat the foreign-data wrapper is capable of handling.

| is greater than N, then a completion condition is raised: no data, and no further rules of
nis Subclause are applied.

hformation from the |-th.<table reference> that the foreign-data wrapper is capable of handlir
retrieved.

Let TRN bethe number of the <table reference> element simply contained in the <from
clause> of\Q:

b

TableReferenceNumber is set to TRN.

I is less than 1 (one), then an exception conditian‘is raised: FDW-specific condition — invalid

9

None.

Management of External Data (SQL/MED)
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23.3.13 GetSPDHandle

Function
Get the descriptor handle of the server parameter descriptor associated with an ExecutionHandle.
Definition

Get SPDHandl e (

Execut i onHandl e I N | NTECGER,
SPDHandl e QuT | NTEGER )
RETURNS SMALLI NT

General Rules
1) Let EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an excéption condition is raised:
DW-specific condition — invalid handle.

e

3) Llet SPDH be the descriptor handle of the server paramet€p déscriptor associated with EH.

4) SPDHandle is set to SPDH.

Conformance Rules

None.
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23.3.14 GetSRDHandle

Function
Get the descriptor handle of the server row descriptor associated with an ExecutionHandle.
Definition

Get SRDHandl e (

Execut i onHandl e I N | NTECGER,
SRDHandl e QuT | NTEGER )
RETURNS SMALLI NT

General Rules
1) Let EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an excéption condition is raised:
DW-specific condition — invalid handle.

e

3) Llet SRDH be the descriptor handle of the server row descfiptor associated with EH.

4) SRDHandle is set to SRDH.

Conformance Rules

None.
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23.3.15 GetStatistics

Function

Retrieve implementation-defined statistics associated with a specified SQL-statement.
Definition

Get Slati stics (

Execut i onHandl e I N | NTEGER,

Ret ur nFor nat QT | NTEGER,

Statistics outr CHARACTER VARYI NG(L),
Buf f er Lengt h I N | NTEGER,

StringLength auT | NTEGER )

RETURNS SMALLI NT

wherg: L is determined by the value of StringLength and has a maximum’value equal to the
implementation-defined maximum length of a variable-length character string.

General Rules

1)
2)

3)

4)

5)

© ISO/IEC 2001 — All rights reserved

Liet EH be the value of ExecutionHandle.

If EH does not identify an allocated FDW-execution, then an exception condition is raised:
DW-specific condition — invalid handle.

n

Qase:

a) If the foreign-data wrapper is able toxeport statistics associated with the foreign request
associated with EH, then a report of those statistics is created. If the report is in the form
an XML document, then it shall be*a valid XML document according to the following DTD

<?xm version="1.0" encodi ng="charencodi ng" ?>
<l-- SQ./MED Get Statistiics Docunent -->
<l-- UTF-8 and UTF-16-are the only required encodings -->
<! ELEMENT SQLMEDSt atissticsSet (SQLMEDSt ati stics)+ >
<! ELEMENT SQLMEDSt-ati stics (#PCDATA) >
<! ATTLI ST SQLMEDSt ati stics SQ.MEDSt ati sti cName CDATA #REQUI RED>
<! ATTLI ST~SQ.MEDSt ati sti cs
SQLMEDSt ati sticType (I NTEGER | CHARACTER) #REQUI RED>

where chaencodi ng is either UTF- 8 or UTF- 16.

NOTE-64 — The CDATA values of the SQLMEDStatisticName attribute and the PCDATA text of
the SQI'MEDStatistics tag are implementation-defined.

NOTE 65 — The DTD can be internal to the XML document or it can be an external DTD referenc
by'a URI as specified in the XML specification. The way in which the foreign-data wrapper knows

e llRl +

£ H +o NCAAL al 4+ H 1 o Aafi A
Ic OUT\T U OpCblly i ATV UuLurTticric 1o IIII}JICIIICIII.C\LIUII UCTTInicu,
b) Otherwise, a completion condition is raised: no data.

The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Statistics, Sl
LOS, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
OCTET LENGTH, respectively.

Case:

a) If Sl is an XML document, then the value of ReturnFormat is set to one (1).

’
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If Sl is in a format defined by the foreign-data wrapper, then the value of ReturnFormat is
set to a value defined by the foreign-data wrapper that corresponds to that format.

NOTE 66 — All negative values are reserved for use by foreign-data wrappers. All non-negative
values are reserved for use by this International Standard.

b)

Conformance Rules

None.
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23.3.16 GetWPDHandle

Function

Get the descriptor handle of the wrapper parameter descriptor associated with an ExecutionHandle.

Definition

Get WPDHandl e (

Executi onHandl e I N | NTEGER,
WPDHandl e aur | NTEGER )
RETURNS SMALLI NT

General Rules
1) Let EH be the value of ExecutionHandle.

2) EH does not identify an allocated FDW-execution, then an_exception condition is raised:

DW-specific condition — invalid handle.

1 I Bl

3) Let WPDH be the descriptor handle of the wrapper parameter descriptor associated with EH.

4) WPDHandle is set to WPDH.

Conformance Rules

None.
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23.3.17 GetWRDHandle

Function
Get the descriptor handle of the wrapper row descriptor associated with an ExecutionHandle.

Definition

Get WRDHandl e (

Execut i onHandl e I N | NTECGER,
WRDHandl e QuT | NTEGER )
RETURNS SMALLI NT

General Rules
1) Let EH be the value of ExecutionHandle.

2) If EH does not identify an allocated FDW-execution, then an excéption condition is raised:
DW-specific condition — invalid handle.

e

3) Lt WRDH be the descriptor handle of the wrapper row descriptor associated with EH.

4) WRDHandle is set to WRDH.

Conformance Rules

None.
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23.3.18 InitRequest

Function
Determine whether a foreign-data wrapper can execute an SQL-statement.
Definition

I ni t Request (

FSConnect i onHandl e I'N | NTEGER,
Request Handl e I N | NTEGER,
Repl yHandl e out | NTEGER,
Execut i onHandl e aut | NTEGER )

RETURNS SMALLI NT

General Rules
1) t FSCH be the value of FSConnectionHandle.

2) If FSCH does not identify an allocated FSconnection, then anéxception condition is raised:
DW-specific condition — invalid handle.

3) If an exception condition is raised in any of the routines)invoked in any of the following General
ules, then the diagnostics records returned by thecdnvoked routines are transferred to the
fqreign-data wrapper diagnostics area associated*with the FSConnectionHandle and further
Focessing of this routine is terminated as if the\exception condition had been raised in this
putine.

]

4) Let RH be the value of RequestHandle,

5) Lt IG be the indication of whether\Get SQLStri ng( ) will be invoked or not. It is foreign-data
wrapper implementation-dependent whether 1G is True or False .
NOTE 67 — The only possible «alues for IG are True and False .

6) (ase:

a) If IG is True ,.then let SS be the SQLString value returned by an invocation of
Get SQLSt ri ngf) with RH as the RequestHandle parameter.

b) Otherwise:

i) Let'NTRE be the NumberOfTableReferenceElements that would be returned by an invo-
cation of the Get Nunirabl eRef El ens( ) routine with RH as the RequestHandle parametgr.

ii) Let TRH; be the TableReferenceHandle that would be returned by invocation of the
Cet Tabl eRef El en{ ) routine with RH as the RequestHandle parameter and i as the
TableReferenceElementNumber parameter for 1 (one) < i < NTRE.

iii) Let TRDH; be the TableReferenceDescriptorHandle that would be returned by invoca-
tion of the Get TRDHandl e( ) routine with TRH; as the TableReferenceHandle parameter.
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7 N

QO =

iv)

v)

Vi)

vii)

viii)

ix)

X)

xi)

8) Q

ase”

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

of the Get Descri ptor () routine with TRDH; as the DescriptorHandle parameter, 0

(zero) as the RecordNumber parameter, and the code for COUNT from Table 32, “Codes

used for foreign-data wrapper descriptor fields”, as the Fieldldentifier parameter.

Let DTj; be the effective data type of the j-th column, for 1 (one) < j < NC;, as repre-

—sented-by the values of the TYPE LENGTH OCTET LENGTH PRECISION _SCALE

DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER.
SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER-
DEFINED_TYPE_CATALOG, USER_DEFINED _TYPE_SCHEMA, USER_DEFINED _
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME. fields
that would be returned by separate invocations of the Get Descri pt or () Aoutine with
TRDH; as the DescriptorHandle parameter, j as the RecordNumber patameter, and
the code for the fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_
SET_CATALOG, CHARACTER_SET _SCHEMA, CHARACTER-SET_NAME, USER_
DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME from Ta-
ble 32, “Codes used for foreign-data wrapper descriptoy fields”, as the Fieldldentifier
parameter.

Let TRT; be the TableReferenceType that would:be returned by invocation of the
Get Tabl eRef El eniType( ) routine with TRH; asthe TableReferenceHandle parameter.

Let TN; be the TableName that would be returned by invocation of the Get Tabl eRef Tal
routine with TRH; as the TableReferenceHandle parameter.

Let NSLE be the NumberOfSelectListElements that would be returned by an invocatig
of the Get NunSel ect El ens( ) routine with RH as the RequestHandle parameter.

Let VEH be the ValueExpréssionHandle that would be returned by invocation of the
Get Sel ect El en({ ) routine 'with RH as the RequestHandle parameter, and k as the
SelectListElementNumber parameter for 1 (one) < k < NSLE.

Let VETy be the (ValueExpressionType that would be returned by invocation of the
Get Sel ect El enifype( ) routine with VEH, as the ValueExpressionHandle parameter.

Let CNy bethe ColumnName that would be returned by invocation of the Get Val Expr C
routine with VEH, as the ValueExpressionHandle parameter.

the maximum number of FDW-replies that can be allocated at one time has already been
pached,-then ReplyHandle is set to zero and an exception condition is raised: FDW-specific
bndition— limit on number of handles exceeded.

| eName( )

n

bl Name( )

a)

b)

264 Management of External Data (SQL/MED)

dle 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

If the memory requirements to manage an FDW-reply cannot be satisfied, then ReplyHan-

reasons, then ReplyHandle is set to zero and an implementation-defined exception condition
is raised.
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Otherwise, the resources to manage an FDW-reply are allocated and are referred to as an
allocated reply description. The allocated reply description is assigned a unique value that
is returned in ReplyHandle.

9) Case:

If 1G is False and. for any reason. the foreign-data wrapper cannot create an FDW-reply

10) I

o =

11) Jase:

12) Jase:

pached, then ExecutionHandle is set to zero and an exception condition is raised: FDW-specifjc
pndition — limit on number of handles exceeded.

that corresponds to RH as described by NTRE, (TRH;, TRDH;, NC;, TRTj, and TN;, for
1 (one) < i < NTRE), (DTjj, for 1 (one) < i < NTRE and 1 (one) < j < NC;), NSLE, and
(VEH, VETy, and CN,, for 1 (one) < k < NSLE), then an exception condition is raised:
FDW-specific condition — unable to create reply.

NOTE 68 — One reason for raising this exception could be an Access Rule violatiomat-the foreign
server.

If IG is True and, for any reason, the foreign-data wrapper cannot create.an FDW-reply thpat
corresponds to RH as described by SS, then an exception condition is\raised: FDW-specifig
condition — unable to create reply.

Otherwise, the FDW-reply corresponding to RH is created.

=]

the maximum number of FDW-executions that can be allgCated at one time has already bee

If the memory requirements to manage an-FDW-execution cannot be satisfied, then Exe-
cutionHandle is set to zero and an exception condition is raised: FDW-specific condition —
memory allocation error.

If the resources to manage an FDW-execution cannot be allocated for implementation-
defined reasons, then ExecutionHandle is set to zero and an implementation-defined
exception condition is raised:

Otherwise, the resources to manage an FDW-execution are allocated and are referred to a$
an allocated execution.description. The allocated execution description is assigned a uniqu
value that is returned in ExecutionHandle.

D

If IG is False and the foreign-data wrapper cannot create an FDW-execution that corre-
sponds to RH as described by NTRE, (TRH;, TRDH;, NC;, TRTj, and TN;, for 1 (one) < i £
NTRE), (DTij, for 1 (one) <i < NTRE and 1 (one) < j < NCj), NSLE, and (VEH, VET, and
GN, for 1 (one) < k < NSLE), then an exception condition is raised: FDW-specific conditign
= unable to create execution.

b)

c)

If IG is False and the foreign-data wrapper cannot create an FDW-execution that cor-
responds to RH as described by SS, then an exception condition is raised: FDW-specific
condition — unable to create execution.

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 must be set up for the server row descrip-
tor. Let SRD be the server row descriptor identified by the DescriptorHandle that is returned by
an invocation of the Al | ocDescri pt or () routine with NIDA as the MaxDetailAreas parameter.
SRD is associated with the allocated FDW-execution.

For this descriptor area, fields with non-blank entries in Table 36, “Foreign-data wrapper de-
scriptor field default values”, are set to the specified default values by the invocation of the
t Descri ptor () routine with SRD as the DescriptorHandle parameter and r as the Record-
umber parameter, 1 (one) < r < NIDA, and the code for the fields with non-blank entrjes_ in
ble 36, “Foreign-data wrapper descriptor field default values”, from Table 32, “Codes‘used fqg
foreign-data wrapper descriptor fields”, as the Fieldldentifier parameter. All other fields in th
item descriptor areas of SRD are initially undefined.

—

A1

Conformance Rules

None.
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23.3.19 Iterate

Function
Retrieve the next row from a FDW-execution.
Definition
Iterate (
Executi onHandl e I'N I NTEGER )

General Rules

1)
2)

3)

4)

5)

6)

7)

8)

9)

© ISO/IEC 2001 — All rights reserved

I

[%2]

(%

Q

=h [~

L

Liet EH be the value of ExecutionHandle.

b) Otherwise~for each item descriptor area in SRD whose LEVEL is O (zero) in the first AD

RETURNS SMALLI NT

EH does not identify an opened FDW-execution, then an exceptienZcondition is raised: FDW
pecific condition — function sequence error.

et HL1 be the standard host language in which the SQL-server is written and let HL2 be th
randard host language in which the foreign-data wrappefds written.

et S be the opened FDW-execution identified by ExecutionHandle.

et CR be the open cursor effectively associated with S and let T be the table effectively assoc

fed with the open cursor.
et SRD be the server row descriptor for S and let N be the value of the TOP_LEVEL_COUN
Pld of SRD.
ase:
If HL1 and HL2 are both_pointer-supporting languages, then for each item descriptor areg

in SRD whose LEVEL {is\0 (zero) in the first AD item descriptor areas of SRD, and for all
of their subordinate descriptor areas, refer to a <target specification> whose corresponding
item descriptor aréa)has a non-zero value of DATA _POINTER as a bound target and refer
the corresponding <select list> column as a bound column.

item deseriptor areas of SRD, and for all of their subordinate descriptor areas, refer to a
<target specification> as a bound target and refer to the corresponding <select list> colum
as a‘bound column.

et IDA be the item descriptor area of SRD corresponding to the i-th bound target and let TT]

D

b

e the vatue of the T YPE fietdof 1DA:

If TT indicates DEFAULT, then:

a) Case:

i) If the PASSTHROUGH flag associated with EH is True , then let RD be the wrapper
row descriptor associated with S.

ii) Otherwise, let RD be the table reference descriptor associated with S.
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b) Let CT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respectively,
for the item descriptor area of RD corresponding to the i-th bound column.

c) The data type, precision, and scale of the <target specification> described by IDA are effec-
tively set to CT, P, and SC, respectively, for the purposes of this invocation of Iterate() only.

10) I T is empty, or if CR is positioned after the end of the result set, then:
a) CR is positioned after the last row of T.
b) No values are assigned to bound targets.

c) A completion condition is raised: no data and no further rules of this Subclause are ap-
plied.

11) Jase:

If the position of CR is before a row NR, then CR is positioned on-row NR.

Q

O

) If the position of CR is on a row OR other than the last row, then CR is positioned on the
row immediately after OR. Let NR be the row immediately after OR.

12) NR becomes the current row of CR.

13) (ase:

a) If an exception condition is raised during derivation of any <derived column> associated
with NR, then there is no fetched row associated with S, but NR remains the current row pf
CR.

b) Otherwise:
i) NR becomes the fetched row associated with S.
ii) Let SS be the select source associated with S.

iii) The General Rules of Subclause 22.6, “Implicit FETCH USING clause”, are applied with
S as OPENEBD)FDW-EXECUTION.

iv) If an exception condition is raised during the derivation of any target value, then the
values*of all the bound targets are implementation-dependent and CR remains posi-
tiened on the current row.

Conformance Rules

None.
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23.3.20 Open

Function

Open an FDW-execution.
Definition

Open

General Rules

1)
2)

3)

4)

5)

I

I

I

(

Liet EH be the value of ExecutionHandle.

HDW-specific condition — invalid handle.

condition — function sequence error.

Llet S be the allocated FDW-execution identified by ExecutionHandle.

Executi onHandl e I'N I NTEGER )
RETURNS SIVALLI NT

EH does not identify an allocated FDW-execution, then an exception condition is raised:

EH identifies an opened FDW-execution, then an exceptiancondition is raised: FDW-specifi

the PASSTHROUGH flag associated with EH i5.Jrue , then:

Let NCR be the value of the COUNT desc¢riptor field that would be returned by invocation
of the Get Descri pt or () routine with WRD as the DescriptorHandle parameter, 0 (zero) as
the RecordNumber parameter, and, the code for COUNT from Table 32, “Codes used for
foreign-data wrapper descriptor.fields”, as the Fieldldentifier parameter.

Let DT;j be the effective data type of the j-th column, for 1 (one) < j < NCR, as repre-
sented by the values of the’"TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET|_
CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED |
TYPE_CATALOG,\USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME,

SCOPE_CATALQOG, SCOPE_SCHEMA, and SCOPE_NAME fields that would be returned
by separate_ invecations of the Get Descri pt or () routine with WRD as the DescriptorHandle
parameter;)j.as the RecordNumber parameter, and the code for the fields TYPE, LENGTH
OCTET._EENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_

INTERVAL_PRECISON, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA,

CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPH_
SEHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE _NAME from Table 32 “Codes used for foreign-data wrapper descriptor fields” as

c)

the Fieldldentifier parameter. TYPE is one of the code values in Table 16, “Codes used for
implementation data types in SQL/CLI".

Let TDT; be the effective data type of the j-th <target specification>, for 1 (one) < j < NCR,
as represented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION,
SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_
DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED _
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields that
would be set by separate invocations of the Set Descri ptor () routine with SRD as the
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o

DescriptorHandle parameter, j as the RecordNumber parameter, and the code for the
fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL _
CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET_CATALOG, CHARAC-
TER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME from Table 32, “Codes used for foreign-data wrapper

) For every DTj and TDTj, 1 (one) < j < NCR:

1 - I+ DR DT} ) [t DR | Py - LD el H H - DA\ AL
UCSLITPLUT TITTUS -, AS LT TTITTUTUTTIUTICT PJardificicT. T T L TIUNITT TTiuitatcs UVY U 15 UTIT Lf

the code values in Table 17, “Codes used for application data types in SQL/CLI".

i) If DT; is an array data type and TDT; is not an array locator data type, theén an ex-
ception condition is raised: FDW-specific condition — invalid data type(descriptors.

if) If DTj is a row data type, then

Case:

1) If TDT; is not a row data type, then an exception condition is raised: FDW-specifig
condition — invalid data type descriptors.

2) If TDTj is a row data type and DT; and TDTj do not conform to the Syntax Rules
of Subclause 10.14, "Data type identity", in ISO/IEC 9075-2, then an exception
condition is raised: FDW-specific conditien — invalid data type descriptors.

iii) If DT; and TDT; are predefined data types, then let HL be the standard program-
ming language in which the invoking(&QL-server is written. Let operative data type
correspondence table be the data type correspondence table for HL as specified in Sub-
clause 20.3, “SQL/CLI data type*correspondences”. Refer to the two columns of the
operative data type correspaondence table as the “SQL data type column” and the “host
data type column”.

Case:

1) If the row that gentains the SQL data type corresponding to DTj in the SQL data
type column.of the operative data type correspondence table contains “None” in
the host data type column, and TDT; is not a character string data type, then an
exception condition is raised: FDW-specific condition — invalid data type descriptors.

2) ~Otherwise, if DTj and TDT; do not conform to the Syntax Rules of Subclause 10.14,
“Data type identity”, in ISO/IEC 9075-2, then an exception condition is raised:
FDW-specific condition — invalid data type descriptors.

iv) If DT. is a user-defined type, then an exception condition is raised: FDW-specific cond

tion — invalid data type descriptors.

e) Let NCP be the value of the COUNT descriptor field that would be returned by invocation

of the Get Descri pt or () routine with WPD as the DescriptorHandle parameter, 0O (zero) as
the RecordNumber parameter, and the code for COUNT from Table 32, “Codes used for
foreign-data wrapper descriptor fields”, as the Fieldldentifier parameter.
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f) Let PDT; be the effective data type of the j-th parameter, for 1 (one) < j < NCP, as rep-
resented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE,
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET _
CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_
TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields that would be returned

—by-separate-invocationsof-the-GetBescriptortTroutinewitihrwWPb—as-the DescriptortHandje

parameter, j as the RecordNumber parameter, and the code for the fields TYPE, LENGTH

OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME"

INTERVAL_PRECISON, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA,

CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED TYPH_

SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and

SCOPE_NAME from Table 32, “Codes used for foreign-data wrapper descriptor fields”, as

the Fieldldentifier parameter. TYPE is one of the code values in Table €6, "Codes used fo

implementation data types in SQL/CLI".

g) Let PTDT;] be the effective data type of the j-th <target specification>, for 1 (one) < j <
NCP, as represented by the values of the TYPE, LENGTH, OCTET_LENGTH, PRECISION,
SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_
DEFINED_TYPE_CATALOG, USER_DEFINED_TYPEJ)SCHEMA, USER_DEFINED _
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields that
would be returned by separate invocations of the Gt Descri ptor () routine with SPD as
the DescriptorHandle parameter, j as the RecordMNumber parameter, and the code for the
fields TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL|
CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET_CATALOG, CHARAC-
TER_SET_SCHEMA, CHARACTER_SET-NAME, USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME from Table 32, “Codes used for foreign-data wrapp
descriptor fields”, as the Fieldldentifier parameter. TYPE either indicates ROW or is one ¢
the code values in Table 17, “Codes used for application data types in SQL/CLI".

= (D
=

h) For every PDT; and PTDT;; 1 (one) < j < NCP:

i) If PDT; is an array data type and PTDT; is not an array locator data type, then an
exception condition is raised: FDW-specific condition — invalid data type descriptors.

i) If PDT;is\a’row data type, then

Case:

o

1)~Mf PTDT; is not a row data type, then an exception condition is raised: FDW-specif
condition — invalid data type descriptors.

2y |f DTnT is a row data 'h/hn and DnT and DThT do not canform to the Q\ln'l'av

Rules of Subclause 10. 14 "Data type |dent|ty" in ISO/IEC 9075-2, then an exceptlon
condition is raised: FDW-specific condition — invalid data type descriptors.

iii) If PDTj and PTDT;j are predefined data types, then let HL be the standard program-
ming language in which the invoking SQL-server is written. Let operative data type
correspondence table be the data type correspondence table for HL as specified in Sub-
clause 20.3, “SQL/CLI data type correspondences”. Refer to the two columns of the
operative data type correspondence table as the “SQL data type column” and the “host
data type column”.
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Case:

1) If the row that contains the SQL data type corresponding to PDT; in the SQL data
type column of the operative data type correspondence table contains “None” in
the host data type column, and PTDT;j is not a character string data type, then an
exception condition is raised: FDW-specific condition — invalid data type descriptors.

2) Otherwise, if PDT; and PTDT;j do not conform to the Syntax Rules of Subclause
10.14, "Data type identity", in ISO/IEC 9075-2, then an exception condition s raised:
FDW-specific condition — invalid data type descriptors.

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

6) (ase:
a) If the foreign-data request associated with EH returns a set of rows, then:

i) The General Rules of Subclause 22.5, “Implicit EXECUTE) USING and OPEN USING
clauses”, are applied to 'OPEN’ and S as TYPE and AKKLOCATED FDW-EXECUTION,
respectively.

ii) The General Rules of Subclause 22.2, “Implicit.cursor”, are applied to S as ALLOCATHD
FDW-EXECUTION.

b) Otherwise, the General Rules of Subclause 22.5, “Implicit EXECUTE USING and OPEN
USING clauses”, are applied to 'EXECUTE’ and S, as TYPE and ALLOCATED FDW-
EXECUTION, respectively.

7) HH is said to be an opened FDW-execution.

Conformance Rules

None.
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23.3.21 ReOpen

Function
Reopen an FDW-execution.
Definition

ReOpé¢n (
Executi onHandl e I'N I NTEGER )
RETURNS SIVALLI NT

General Rules
1) Let EH be the value of ExecutionHandle.

2) It EH does not identify an allocated FDW-execution, then an exception condition is raised:
DW-specific condition — invalid handle.

n

3) Let ODFW be the opened FDW-execution identified by EH.
4) LUet CN be the name of the cursor associated with ODFW:
5) dursor CN is re-opened in the following steps:

a) Let T be the table specified by the select squkce associated with AS.

O

) Cursor CN is positioned before the firstrow of T.

Confformance Rules

None.
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23.3.22 TransmitRequest

Function

Supply a statement to be analyzed by the foreign server.
Definition

Tr ang

wher
impld

General Rules

1)
2)

3)
4)
5)
6)

7)

8)

274 Management of External Data (SQL/MED)

—

1

- -

m t Request (

h-

mentation-defined maximum length of a variable-length character(tring.

et FSCH be the value of FSConnectionHandle.

DW-specific condition — invalid handle.
et C be the allocated FS-connection identified by"FSCH.
he foreign-data wrapper diagnostics area associated with C is emptied.

et FR be the foreign request associated'with the RequestString.

bached, then ExecutionHandle is set to zero and an exception condition is raised: FDW-speciffc

FSConnecti onHandle |IN | NTEGER,

Request Stri ng I'N CHARACTER VARYI NG (L),
StringLength I'N | NTEGER,

Execut i onHandl e ouT I NTEGER )

RETURNS SMALLI NT

L is determined by the value of StringLength and has a maximumvalue equal to the

FSCH does not identify an allocated FS-connection, then an exception condition is raised:

-

the maximum number of FDW-executions that can be allocated at one time has already bee

cpondition — limit on number«ofshandles exceeded.

Jase:

a) If the memory réquirements to manage an FDW-execution cannot be satisfied, then Reply
Handle is set to)zero and an exception condition is raised: FDW-specific condition — memofy
allocation error.

b) If thedaesources to manage an FDW-execution cannot be allocated for implementation-
defined reasons, then ReplyHandle is set to zero and an implementation-defined exception
condition is raised.

c—Otherwise—thereseurees—tomanage-anDW-exeeution—are-aHocated-and-are—referred-teas
an allocated FDW-execution. The allocated FDW-execution is assigned a unique value RHV
that is returned in ExecutionHandle.

Case:

a) If the foreign-data wrapper cannot create an FDW-execution that corresponds to FR, then

an exception condition is raised: FDW-specific condition — unable to create reply.

b) Otherwise, the FDW-execution corresponding to FR is created.
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The PASSTHROUGH flag associated with the allocated FDW-execution is set to True .

Let SRDItemDescriptorAreas be the number of item descriptor areas that need to be set up
for the server row descriptor. Let SRD be the server row descriptor identified by the De-
scriptorHandle that is returned by the invocation of the Al | ocDescri ptor () routine with

SRDItemDescriptorAreas as the MaxDetailAreas parameter. SRD is associated with the allo-
cated-ED\\-execution

r this descriptor, fields with non-blank entries in Table 36, “Foreign-data wrapper de-
s¢riptor field default values”, are set to the specified default values by the invocation of\the

t Descri ptor () routine with SRD as the DescriptorHandle parameter and r as the(Record-

umber parameter, 1 (one) < r < SRDItemDescriptorAreas, and the code for the fields with
npn-blank entries in Table 36, “Foreign-data wrapper descriptor field default values”, from Ta
ble 32, “Codes used for foreign-data wrapper descriptor fields”, as the Fieldldentifier paramete
Il other fields in the item descriptor areas of SRD are initially undefined.

-

et SPDItemDescriptorAreas be the number of item descriptor areas that need to be set up
r the server parameter descriptor. Let SPD be the server parameten descriptor identified by
e DescriptorHandle that is returned by the invocation of the A% ocDescri ptor () routine
ith SPDItemDescriptorAreas as the MaxDetailAreas parameter-~SPD is associated with the
located FDW-execution.

=i

or this descriptor, fields with non-blank entries in Tahle 36, “Foreign-data wrapper de-
riptor field default values”, are set to the specified default values by the invocation of the
bt Descri pt or () routine with SPD as the DescriptarHandle parameter and r as the Record-
umber parameter, 1 (one) < r < SPDItemDescriptorAreas, and the code for the fields with
pn-blank entries in Table 36, “Foreign-data wrapper descriptor field default values”, from Ta
ﬂe 32, “Codes used for foreign-data wrapper. descriptor fields”, as the Fieldldentifier parametdfr.
Il other fields in the item descriptor areas of SPD are initially undefined.

S Z0WY 70 9 = =

Llet WRDItemDescriptorAreas be the mumber of item descriptor areas that need to be set up
for the wrapper row descriptor. Let"WRD be the wrapper row descriptor identified by the
DescriptorHandle that is returned by the invocation of the Al | ocDescri ptor () routine with
WRDItemDescriptorAreas asthe MaxDetailAreas parameter. WRD is associated with the allo-
cated FDW-execution.

r this descriptor, fields:with non-blank entries in Table 36, “Foreign-data wrapper de-
s¢riptor field default-values”, are set to the specified default values by the invocation of the
t Descri pt or (). foutine with WRD as the DescriptorHandle parameter and r as the Record-
umber parameéter, 1 (one) < r < WRDItemDescriptorAreas, and the code for the fields with
npn-blank entries in Table 36, “Foreign-data wrapper descriptor field default values”, from Ta
ble 32, “Cades used for foreign-data wrapper descriptor fields”, as the Fieldldentifier paramete
Il otherfields in the item descriptor areas of WRD are initially undefined.

-

=

tWPDItemDescriptorAreas be the number of item descriptor areas that need to be set up fo
the wrapper parameter descriptor. Let WPD be the wrapper parameter descriptor identified
by the DescriptorHandle that is returned by the invocation of the Al | ocDescri ptor () routine
with WPDItemDescriptorAreas as the MaxDetailAreas parameter. WPD is associated with the
allocated FDW-execution.

For this descriptor, fields with non-blank entries in Table 36, “Foreign-data wrapper de-
scriptor field default values”, are set to the specified default values by the invocation of the
Set Descri pt or () routine with WPD as the DescriptorHandle parameter and r as the Record-
Number parameter, 1 (one) < r < WPDItemDescriptorAreas, and the code for the fields with

© ISO/IEC 2001 — All rights reserved Foreign-data wrapper interface routines 275


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

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

non-blank entries in Table 36, “Foreign-data wrapper descriptor field default values”, from Ta-
ble 32, “Codes used for foreign-data wrapper descriptor fields”, as the Fieldldentifier parameter.
All other fields in the item descriptor areas of WPD are initially undefined.

14) The General Rules of Subclause 22.4, “Implicit DESCRIBE OUTPUT USING clause”, are
applied with RequestString and WRD as SOURCE and DESCRIPTOR, respectively.

15) The General Rules of Subclause 22.3, “Implicit DESCRIBE INPUT USING clause”, are appliefl
with RequestString and WPD as SOURCE and DESCRIPTOR, respectively.

Confformance Rules

None.
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23.4 Foreign-data wrapper interface SQL-server routines

23.4.1 AllocDescriptor

Function

Allocate a foreign-data wrapper descriptor area and assign a handle to it.
Definition

Al'l ogDescriptor (

MaxDet ai | Ar eas I N SMALLI NT,
Descri pt or Handl e (0¥)) | NTEGER )
RETURNS SMALLI NT

General Rules
1) Let MDA be the value of MaxDetailAreas.

2) If the maximum number of foreign-data wrapper descriptdy ‘areas that can be allocated at

ope time has already been reached, then DescriptorHandle'is set to O (zero) and an exception
cpndition is raised: FDW-specific condition — limit onxpumber of handles exceeded.
3) Qase:

a) If the memory requirements to manage a‘foreign-data wrapper descriptor area having MDA
item descriptor areas cannot be satisfied; then DescriptorHandle is set to O (zero) and an
exception condition is raised: FDW-specific condition — memory allocation error.

b) If the resources to manage a fereign-data wrapper descriptor area cannot be allocated
for implementation-defined reasons, then DescriptorHandle is set to 0 (zero) and an
implementation-defined exception condition is raised.

c) Otherwise, the resoufces to manage a foreign-data wrapper descriptor area are allocated
and are referred to as an allocated foreign-data wrapper descriptor area. The allocated

foreign-data wrapper descriptor area is assigned a unique value that is returned in Descrip-
torHandle.

Conformance‘Rules

None:
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23.4.

2 FreeDescriptor

Function

Release resources associated with a foreign-data wrapper descriptor area.

Definition

Freeescri ptor (

General Rules

1) M

[#]

2) Lfet D be the allocated foreign-data wrapper descriptor area identified by DH.

3) D

Confformance Rules

pndition is raised: FDW-specific condition — invalid handle.

Descri pt or Handl e I'N | NTEGER )
RETURNS SMALLI NT

DH does not identify an allocated foreign-data wrapper descriptor area,»then an exception

is deallocated and all its resources are freed.

one.
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23.4.3 GetAuthorizationld

Function
Get the authorization identifier associated with a user mapping.
Definition

Get Ayt hori zationld (

User Handl e I N | NTEGER,

Aut hori zationld aut CHARACTER( L) ,
Buf f er Lengt h I'N SMALLI NT,
StringLength ouT SMALLI NT )

RETURNS SMALLI NT

wherg L has a maximum value equal to the implementation-defined length~of‘an <identifier>.
General Rules

1) Let UH be the value of UserHandle.

2) 1§ UH does not identify an allocated user mapping description, then an exception condition is
raised: FDW-specific condition — invalid handle.

3) Let AID be the authorization identifier associated. with UH.
4) Let BL be the value of BufferLength.

5) Tlhe General Rules of Subclause 22.7, “Character string retrieval”, are applied to Autho-

T
rizationld, AID, BL, StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and
RETURNED OCTET LENGTH, respectively.

Confformance Rules

None.
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23.4.4 GetDescriptor

Function

Get a field from a foreign-data wrapper descriptor area.

Definition

Get Dgscriptor (

General Rules

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

DescriptorHandl e IN | NTECGER,
Recor dNunber I N SMALLI NT,
Fieldldentifier IN SMALLI NT,
Val ue QuT ANY,

Buf f er Lengt h I'N I NTECGER,
StringLength aut | NTEGER )

RETURNS SMALLI NT

Liet D be the allocated foreign-data wrapper descriptor area identified by DescriptorHandle and
lgt N be the value of the COUNT field of D.

Liet FI be the value of Fieldldentifier.

If FI is not one of the code values in Table 32, “Codes used for foreign-data wrapper descriptof
fields”, then an exception condition is raised: FDW-specific condition — invalid descriptor fielg
dlentifier.

Liet RN be the value of RecordNumber.

—

et TYPE be the value of the Type-column in the row of Table 32, “Codes used for foreign-data
rapper descriptor fields”, that contains FI.

=

If TYPE is 'ITEM’, then:

a) If RN is less than 1 (ene), then an exception condition is raised: dynamic SQL error —
invalid descriptor index.

b) If RN is greater’than N, then a completion condition is raised: no data.

Let MBR betthe value of the May Be Retrieved column in the row of Table 34, “Ability to
btrieve foreign-data wrapper descriptor fields”, that contains FI and the column that contains
ne descriptor type D.

- =

If MBR is 'No’, then an exception condition is raised: FDW-specific condition — invalid descrip-
tor Tield identifier.

If FI indicates a descriptor field whose value is the initially undefined value created when the
descriptor was created, then an exception condition is raised: FDW-specific condition — invalid
descriptor field identifier.

Let IDA be the foreign-data wrapper item descriptor area of D specified by RN.

If TYPE is 'HEADER’, then header information from the descriptor area D is retrieved as
follows.
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15)
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Case:

a) If Fl indicates COUNT, then the value retrieved is N.

b) If FI indicates an implementation-defined descriptor header field, then the value retrieved

Jase:

=

|
t

c) Otherwise, if FI indicates a descriptor header field defined in Table 32, “Codes used for

If TYPE is 'ITEM’, then item information from the descriptor area D is retrieved as-follows:

a) If FI indicates an implementation-defined descriptor item field, then the.value retrieved is

b) Otherwise, if FI indicates a descriptor item field defined in Table-32, “Codes used for foreig

Liet V be the value retrieved.

Liet BL be the value of BufferLength.

S
as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respe
t

None.

the value of the implementation-defined descriptor header field identified by FI.

is

foreign-data wrapper descriptor fields”, then the value retrieved is the value of the descrip
tor header field identified by FI.

the value of the implementation-defined descriptor item field of IDA\identified by FI.

data wrapper descriptor fields”, then the value retrieved is thelvalue of the descriptor head
field identified by FI.

1 Fl indicates a descriptor field whose row in Table 5,<Fields in foreign-data wrapper descript
Feas”, contains a Data Type that is not CHARACTER VARYING, then Value is set to V and
urther rules of this Subclause are applied.

or areas”, contains a Data Type that'is CHARACTER VARYING, then the General Rules of
ubclause 22.7, “Character string(retrieval”, are applied with Value, V, BL, and StringLength

vely.

1 FI indicates a descriptor field whose row in Table 5, “Fields in foreign-data wrapper descrip}

Foreign-data wrapper interface routines 281


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

ISO/IEC 9075-9:2001 (E)
23.4 Foreign-data wrapper interface SQL-server routines

23.45 GetNumSelectElems

Function
Get the number of <value expressions>s in the <select list> of a query.
Definition

Get NyntSel ect El ens (

Request Handl e I N | NTEGER,
Number OF Sel ect Li st El enent s ouT SMVALLI NT )
RETURNS SMALLI NT

General Rules
1) Let RH be the value of RequestHandle.

2) It RH does not identify an allocated request description, then an_exception condition is raised
DW-specific condition — invalid handle.

e

3)

—

et Q be the query associated with RH.
4) Lt N be the number of <value expression> elements simply contained in the <select list> of Q.

5) NumberOfSelectListElements is set to N.

Confformance Rules

None.
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23.4.6 GetNumServerOpts

Function
Get the number of generic options associated with the foreign server.
Definition

Get NyinSer ver Opt s (

Server Handl e I'N | NTEGER,
Opt i onCount ouT I NTEGER )
RETURNS SMALLI NT

General Rules
1) Let SH be the value of ServerHandle.

2) I SH does not identify an allocated foreign server description, then ‘an exception condition is
raised: FDW-specific condition — invalid handle.

3) QptionCount is set to the number of generic options associated with SH.

Conformance Rules

None.
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23.4.7 GetNumTableColOpts

Function
Get the number of generic options of a column of a foreign table.
Definition

Get NyinTabl eCol Opt s (

Tabl eRef er enceHandl e I N | NTEGER,

Col ummNane I'N CHARACTER( L),
NarmelLengt h I N SMALLI NT,

Opt i onCount ouT I NTEGER )

RETURNS SMALLI NT

wherg L and has a maximum value equal to the implementation-defined length of a variable-length
chargcter string.

General Rules
1) Let TRH be the value of TableReferenceHandle.

2) 11 TRH does not identify an allocated table reference description, then an exception condition (s
raised: FDW-specific condition — invalid handle.

3) Let NL be the value of NameLength.
4) Qase:
a) If NL is not negative, then let L be, NI

b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string lengt
or buffer length.

—

5) (ase:

a) If L is zero, then amexception condition is raised: FDW-specific condition — invalid string
length or buffer, fength.

b) Otherwise;

i) Let-N be the number of whole characters in the first L octets of ColumnName and
let.NO be the number of octets occupied by those N characters. If NO # L, then an
exception condition is raised: FDW-specific condition — invalid column name.

i) Otherwise let CN be the first | octets of ColumnName and let TCN be the value of

TRIM ( BOTH' ' FROMCN)
6) Let NC be the number of columns of the foreign table referenced by TRH.
7) Case:

a) If TCN is not equivalent to the name of a column of the foreign table referenced by TRH,
then an exception condition is raised: FDW-specific condition — column name not found.
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b) Otherwise:

i) Let ON be the number of generic options of the column of the foreign table referenced by
TRH whose name is TCN.

ii) OptionCount is set to ON.

Conformance Rules

None.
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23.4.8 GetNumTableOpts

Function
Get the number of generic options of a foreign table.
Definition

Get NynTabl eOpt s (

Tabl eRef er enceHandl e I N | NTEGER,
Opt i onCount ouT I NTEGER )
RETURNS SMALLI NT

General Rules
1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description, then an exception condition |[s
raised: FDW-specific condition — invalid handle.

3) Let N be the number of generic options of the foreign tablé€ referenced by TRH.

4) QptionCount is set to N.

Conformance Rules

None.
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23.4.9 GetNumTableRefElems

Function
Get the number of <table reference>s contained in the <from clause> of a query.
Definition

Get NyinTTabl eRef El ens (

Request Handl e I N | NTECGER,
Number OF Tabl eRef er ences ouT SMVALLI NT )
RETURNS SMALLI NT

General Rules
1) Let RH be the value of RequestHandle.

2) It RH does not identify an allocated request description, then an_exception condition is raised
DW-specific condition — invalid handle.

e

3)

—

et Q be the query associated with RH.
4) Lt N be the number of <table reference> elements simply contained in the <from clause> of Q).

5) NumberOfTableReferenceElements is set to N.

Confformance Rules

None.
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23.4.10 GetNumUserOpts

Function
Get the number of generic options of a user mapping.
Definition

Get Nymuser Opt s (

User Handl e I N | NTECGER,
Opt i onCount (08)) | NTEGER )
RETURNS SMALLI NT

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
raised: FDW-specific condition — invalid handle.

3) Let N be the number of generic options of the user mapping described by UH.

4) QptionCount is set to N.

Conformance Rules

None.
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23.4.11 GetNumWrapperOpts

Function
Get the number of generic options of a foreign-data wrapper.
Definition

Get NymW apper Opt s (

W apper Handl e I'N | NTEGER,
Opt i onCount (08)) | NTEGER )
RETURNS SMALLI NT

General Rules

1) Let WH be the value of WrapperHandle.

2) It WH does not identify an allocated foreign-data wrapper description, then an exception cond
on is raised: FDW-specific condition — invalid handle.

-+

3) Let N be the number of generic options of the foreign-datalwrapper described by WH.

4) QptionCount is set to N.

Conformance Rules

None.
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23.4.12 GetSelectElem

Function

Get a <value expression> element from the <select list> of a query.
Definition

Get Sgl ect El em (

Ge
1)
2)

3)

4)

5)
6)
7

8)

Con

Request Handl e I N | NTECGER,
Sel ect Li st El ement Nunber I N SMALLI NT,
Val ueExpr essi onHandl e aut | NTEGER )

RETURNS SMALLI NT

If RH does not identify an allocated request description, then an\exception condition is raised

If SLEN is less than 1 (one), then an exception condition is raised: FDW-specific condition —
imvalid option index.

L
L
I

o

()

) ValueExpressionHandle is set to VEH.

eral Rules

t RH be the value of RequestHandle.

DW-specific condition — invalid handle.

t SLEN be the value of SelectListElementNumber.

et Q be the query associated with RH.
et N be the number of <value expression> elements simply contained in the <select list> of Q.

SLEN is greater than N, then a_eompletion condition is raised: no data, and no further rulg
this Subclause are applied.

[

hformation from the SLEN-th*<value expression> associated with Q is retrieved.

Let VEH be the value-expression handle associated with the <value expression>.

formance’Rules

one.
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23.4.13 GetSelectElemType

Function
Get the type of a <value expression>
Definition

Get S¢l ect El enlType (

Val ueExpr essi onHandl e I N | NTECGER,
Val ueExpr essi onType ouT SMALLI NT )
RETURNS SMALLI NT

General Rules
1) Let VEH be the value of ValueExpressionHandle.

2) If VEH does not identify an allocated <value expression> description, then an exception condi
on is raised: FDW-specific condition — invalid handle.

-+

3) Let VET be the type of the <value expression> associated with VEH.

4) MalueExpressionType is set to VET.

Conformance Rules

None.
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23.4.14 GetServerName

Function
Get the name of the foreign server.
Definition

Get Sgrver Nane (

Server Handl e I'N | NTEGER,

Ser ver Nane ouT CHARACTER(L) ,
Buf f er Lengt h I'N SMALLI NT,
StringLength ouT SMVALLI NT )

RETURNS SMALLI NT

wherg L has a maximum value equal to (2n+1), where n is the implementation-defined length of gn
<iderjtifier>.

NOTE 69 — The length (2n+1) supports the syntax of <server name>, whichtis “<identifier><period><identifier>".
General Rules
1) Let SH be the value of ServerHandle.

2) I SH does not identify an allocated foreign server{description, then an exception condition is
raised: FDW-specific condition — invalid handle\
3) Llet SN be the server name associated with-SH.

4) Let BL be the value of BufferLength.

N, BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNEP

L
L
5) The General Rules of Subclause 22.i, “Character string retrieval”, are applied to ServerName
2CTET LENGTH, respectiyély.

Conformance Rules

None.
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23.4.15 GetServerOpt

Function
Get the value of a generic option associated with a foreign server.
Definition
Get Sgrver Opt  (
Server Handl e I N | NTEGER,
Opt i onNumber I N | NTEGER,
Opt i onNane out CHARACTER( L1),
Buf f er Lengt hl I N SMALLI NT,
StringLengt hl ot SMALLI NT,
Opti onVal ue aut CHARACTER(L2),
Buf f er Lengt h2 I N SMALLI NT,
StringLengt h2 aut SMVALLI NT )

wherg

1) Le

2) If SH does not identify an allocated foreign server description, then an exception condition is
raised: FDW-specific condition — invalid handle.

3) Le
4) Le

5 I

6) If ON is greater than N, then a completion condition is raised: no data, and no further rules ¢
nis Subclause are applied.

—+

7)

varirjb
General Rules

mvalid option index.

hformation fromthe ON-th generic option associated with the SH is retrieved.

RETURNS SMALLI NT

each of L1 and L2 has a maximum value of equal to the implementation-defined length of &
le-length character string.

t SH be the value of ServerHandle.

t ON be the value of OptionNumber.

t N be the number of generic options associated with SH.

ON is less than 1 (one), then an exception condition is raised: FDW-specific condition —

=

Let NAME be the name of the generic option.

The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-
Name, NAME, BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET]
LENGTH, and RETURNED OCTET LENGTH, respectively.

c)
d)

© 1SO/I

Let OPTIONVALUE be the value of the generic option.

The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-
Value, OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET
OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.
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Conformance Rules

None.
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23.4.16 GetServerOptByName

Fu
Get

nction

the value of a generic option associated with a foreign server.

Definition

Get Ser ver Opt ByNanme (

wher

vari

Ge
1)
2)

3)
4)

5)

6)

© ISO/IEC 2001 — All rights reserved

Server Handl e I'N | NTEGER,

Opt i onNane I'N CHARACTER( L1),
Buf f er Lengt hl I'N SMVALLI NT,

Opt i onVal ue (08)) CHARACTER( L2) ,
Buf f er Lengt h2 I'N SMVALLI NT,
StringLengt h2 (08)) SMALLI NT )

RETURNS SMALLI NT

rjble—length character string.
eral Rules

Liet SH be the value of ServerHandle.

If SH does not identify an allocated foreign server description, then an exception condition is
raised: FDW-specific condition — invalid handle.

Let BL be the value of Bufferlengthl.
Jase:
a) If BL is not negative, then let A \be BL.

b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string lengt
or buffer length.

Qase:

length or buffer’length.

b) Otherwise:

be the number of octets occupied by those N characters. If NO # L, then an exception
condition is raised: FDW-specific condition — invalid option name.

b each of L1 and L2 has a maximum value of equal to the implementation-defined length of &

a) If L is zero, thenyan exception condition is raised: FDW-specific condition — invalid string

i) ket N be the number of whole characters in the first L octets of OptionName and let N

O

ii) Otherwise, let ON be the first L octets of OptionName and let TON be the value of:
TRIM (BOTH ' FROM ON )

Let N be the number of generic options associated with SH.
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7) Case:
a) If TON is equivalent to the name of a generic option associated with SH, then:

i) Let OPTIONVALUE be the value of the generic option associated with SH whose name
is equivalent to TON.

ii) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Op-
tionValue, 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 fanie not
found.

Conformance Rules

None.
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23.4.17 GetServerType

Function
Get the type of a foreign server.
Definition

Get Sgrver Type (

Server Handl e I'N | NTEGER,
Server Type aut CHARACTER( L) ,
Buf f er Lengt h I N SMALLI NT,
StringLength aut SMVALLI NT )

RETURNS SMALLI NT

wherg L has a maximum value of equal to the implementation-defined length' of a variable-length
chargcter string.

General Rules
1) Let SH be the value of ServerHandle.

2) If SH does not identify an allocated foreign server description, then an exception condition is
raised: FDW-specific condition — invalid handle.

3) Let ST be the server type associated with SH.
4) Lt BL be the value of BufferLength.

5) Tlhe General Rules of Subclause 22.7, “Character string retrieval”, are applied to ServerType,

T
9T, BL, and StringLength as TARGET,;; VALUE, TARGET OCTET LENGTH, and RETURNED
QCTET LENGTH, respectively.

Confformance Rules

None.
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23.4.18 GetServerVersion

Function
Get the version of a foreign server.
Definition

Get Sgrver Versi on (

Server Handl e I'N | NTEGER,
Server Ver si on (08)) CHARACTER(L) ,
Buf f er Lengt h I'N SMVALLI NT,
StringLength (08)) SMALLI NT )

RETURNS SMALLI NT

wherg L has a maximum value of equal to the implementation-defined length' of a variable-length
chargcter string.

General Rules
1) Let SH be the value of ServerHandle.

2) If SH does not identify an allocated foreign server description, then an exception condition is
raised: FDW-specific condition — invalid handle.

3) Let SV be the server version associated with SH.
4) Lt BL be the value of BufferLength.

5) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to ServerVersio

T
SV, BL, and StringLength as TARGET; VALUE, TARGET OCTET LENGTH, and RETURNED
QCTET LENGTH, respectively.

=]

Confformance Rules

None.
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23.4.19 GetSQLString

Function

Get a character string representation of the query that is associated with the request handle.
Definition

Get SQLString (

wherg: L is determined by the value of StringLength and has a maximum’value equal to the
implementation-defined maximum length of a variable-length character string.

General Rules

1)
2)

3)
4)

5)

6)

7

Request Handl e I N | NTECGER,

Stri ngFor mat I N | NTEGER,

SQLString aut CHARACTER VARYI NG L),
Buf f er Lengt h I N | NTEGER,

StringLength autr | NTEGER )

RETURNS SMALLI NT

Llet RH be the value of RequestHandle.

If RH does not identify an allocated request description; then an exception condition is raised
DW-specific condition — invalid handle.

n

Liet Q be the query associated with RH.
Llet SF be the value of StringFormat.

If SF does not identify a value that is-equal to any value in Table 37, “Codes used for the form
the character string transmitted by GetSQLString()”, then an exception condition is raised;
DW-specific condition — invalid string format.

o

Jase:

a) If SF identifies andmplementation-defined value, then let QueryString be the implementat
defined character-string representation of Q.

b) Otherwise, fet QueryString be a character string conforming to the Format and Syntax
Rules of Subclause 15.4, “<SQL procedure statement>".

he General Rules of Subclause 22.7, “Character string retrieval”’, are applied to SQL-
ring,\QueryString, BufferLength, and StringLength as TARGET, VALUE, TARGET OCTET
ENGTH, and RETURNED OCTET LENGTH, respectively.

Conformance Rules

© ISO/IEC 2001 — All rights reserved
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23.4.20 GetTableColOpt

Function

Get the name and value of a generic option associated with a column of a foreign table, given an
option number.

Definition

Get T4bl eCol Opt (

Tabl eRef erenceHandl e | N | NTEGER,

Col ummNarre I'N CHARACTER( L) ,
NameLengt h I'N SMALLI NT,

Opt i onNunber IN | NTEGER,

Opt i onNane out CHARACTER(L1),
Buf f er Lengt hl IN SMVALLI NT,
StringLengt hl ot SMALLI NT,

Opt i onVal ue aut CHARACTER(L2) ,
Buf f er Lengt h2 I'N SMALLI NT,
StringLengt h2 aut SMVALLI NT )

RETURNS SMALLI NT

wherg each of L, L1, and L2 has a maximum value equal tothe implementation-defined length of ja
varirjble-length character string.

General Rules
1) Let TRH be the value of TableReferenceHandleé.

2) 1§ TRH does not identify an allocated table reference description, then an exception condition (s
raised: FDW-specific condition — invalid handle.

3) Lt NL be the value of NamelLength.
4) Qase:

a) If NL is not negative, then let L be NL.

=]

b) Otherwise, an.exception condition is raised: FDW-specific condition — invalid string lengt
or buffer length:

5) (ase:

a) If LS zero, then an exception condition is raised: FDW-specific condition — invalid string
length or buffer length.

by —Otherwise:

i) Let N be the number of whole characters in the first L octets of ColumnName and
let NO be the number of octets occupied by those N characters. If NO # L, then an
exception condition is raised: FDW-specific condition — invalid column name.

ii) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of

TRIM( BOTH® * FROM CN )
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6) Let NC be the number of columns of the foreign table referenced by TRH.

7) Case:

a) If TCN is not equivalent to the name of a column of the foreign table referenced by TRH,
then an exception condition is raised: FDW-specific condition — column name not found.

b) Otherwise:

) Let ON be the value of OptionNumber.
ii) Let N be the number of generic options associated with the column identified.-by TCN.

iii) If ON is less than 1 (one), then an exception condition is raised: FDW;specific condition
— invalid option index.

iv) If ON is greater than N, then a completion condition is raised: _no.data and no furthern
rules of this Subclause are applied.

v) Information from the ON-th generic option associated with the column identified by TGN
is retrieved.

1) Let NAME be the name of the generic option,

2) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to
OptionName, NAME, BufferLengthl, and’ StringLengthl as TARGET, VALUE,
TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

3) Let VALUE be the value of the generic option.

4) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to
OptionValue, VALUE, BufferLength2, and StringLength2 as TARGET, VALUE,
TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

Confformance Rules

None.
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23.4.21 GetTableColOptByName

Fun
Get t

ction

he value of a generic option associated with a column of a foreign table, given the option

name.

Def

Get Tabl eCol Opt ByName (

wher

Ge
1) L

2) I

3) L
4) g

5 G

varirjble-length character string.

raised: FDW-specific condition — invalid handle.

b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string length

nition

Tabl eRef erenceHandl e | N | NTEGER,

Col umNane I'N CHARACTER( L) ,
NameLengt h I'N SMALLI NT,

Opt i onNane IN CHARACTER(L1),
Buf f er Lengt hl I'N SMALLI NT,

Opt i onVal ue aut CHARACTER(L2),
Buf f er Lengt h2 I'N SMALLI NT,
StringLengt h2 aut SMVALLI NT )

RETURNS SMALLI NT

b each of L, L1, and L2 has a maximum value equal to the\implementation-defined length of |a

eral Rules
et TRH be the value of TableReferenceHandle.

TRH does not identify an allocated table reference description, then an exception condition (s

et NL be the value of NamelLength.
ase:

If NL is not negative, then'let L be NL.

or buffer length.
ase:

If L is_zero, then an exception condition is raised: FDW-specific condition — invalid string
length aor buffer length.

Otherwise:

1) Let N be the number of whole characters In the first L octets of ColumnName and
let NO be the number of octets occupied by those N characters. If NO # L, then an
exception condition is raised: FDW-specific condition — invalid column name.

ii) Otherwise, let CN be the first L octets of ColumnName and let TCN be the value of

TRIM( BOTH® * FROM CN )

6) Let NC be the number of columns of the foreign table referenced by TRH.

302

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


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

7) Case:

a)

b)
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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.

Otherwise:

i)
i)

iii)

iv)

v)

Let BL be the value of BufferLengthl.

Case:

1) If BL is not negative, then let BL1 be BL.

2) Otherwise, an exception condition is raised: FDW-specific condition-~= invalid strirng
length or buffer length.

Case:

1) If BL1 is zero, then an exception condition is raised: FDW-specific condition —
invalid string length or buffer length.

2) Otherwise:

A) Let BN be the number of whole characters.in the first BL1 octets of OptionName

and let BNO be the number of octets occupied by those BN characters. If BNQ
# BL1, then an exception condition-is’raised: FDW-specific condition — invalic

option name.

B) Otherwise, let ON be the first'\BL1 octets of OptionName and let TON be the
value of

TRIM ( BOTH "\_J) FROM ON )

Let N be the numberiof generic options associated with TRH.

Case:

1) If TON istnot equivalent to the name of a generic option associated with TRH, then

an exception condition is raised: FDW-specific condition — option name not found.

2) Otherwise:

A) Let VALUE be the value of the generic option associated with TRH whose name

is TON.

T: I GCIICIG: Ru:va Uf Su'udau>c 227, “Chal athl Dtl illl:j ICtI iUVd:”, dal'c appilcd
OptionValue, VALUE, BufferLength2, and StringLength2 as TARGET, VALUE,
TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

=AY
D)

Conformance Rules

None.
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23.4.22 GetTableOpt

Fun

ction

Get the name and value of a generic option associated with a foreign table, given an option number.

Definition
Get Tabl eOpt (
Tabl eRef erenceHandl e I N | NTEGER,
Opt i onNumber I'N | NTEGER,
Opt i onNane ouT CHARACTER( L1),
Buf f er Lengt hl I'N SMALLI NT,
StringLengt hl ot SMALLI NT,
Opt i onVal ue ouT CHARACTER( L2) ,
Buf f er Lengt h2 I'N SMALLI NT,
StringLengt h2 aut SMVALLI NT )
RETURNS SMALLI NT
wherg each of L1 and L2 has a maximum value equal to the implementation-defined length of a
varirjble—length character string.
General Rules
1) Let TRH be the value of TableReferenceHandle.
2) 11 TRH does not identify an allocated table reference description, then an exception condition (s

3) U
4y U

5 I

6) I

—+

7)

raised: FDW-specific condition — invalid handle.

mvalid option index.

b) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-

et ON be the value of OptionNumber.
et N be the number of generic options associated with TRH.

ON is less than 1 (one), then an exception condition is raised: FDW-specific condition —

==

ON is greater than N, then a completion condition is raised: no data and no further rules o
nis Subclause are applied.

hformation fromthe ON-th generic option associated with TRH is retrieved.

Let NAME be the name of the generic option.

Name, NAME, BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET]

LENGTH, and RETURNED OCTET LENGTH, respectively.

c) Let VALUE be the value of the generic option.

d) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-

304

Value, VALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.
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Conformance Rules

None.
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23.4.23 GetTableOptByName

Function

Get

the value of a generic option associated with a foreign table, given the option name.

Definition

Get Tabl eOpt ByNane (

Tabl eRef erenceHandl e I N | NTEGER,

Opt i onNane IN CHARACTER( L1),
Buf f er Lengt hl I'N SMALLI NT,

Opt i onVal ue aut CHARACTER(L2) ,
Buf f er Lengt h2 I'N SMALLI NT,
StringLengt h2 aut SMVALLI NT )

RETURNS SMALLI NT

wherg each of L1 and L2 has a maximum value equal to the implementation-defined length of a

vari

Ge
1)
2)

3)
4)

5)

6)

rjble—length character string.
eral Rules

Let TRH be the value of TableReferenceHandle.

If TRH does not identify an allocated table referencé’description, then an exception condition
raised: FDW-specific condition — invalid handle.

Let NL be the value of BufferLengthl.
Jase:
a) If NL is not negative, then let-\be NL.

b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string lengt
or buffer length.

Qase:

length or buffer’length.

b) Otherwise:

be the number of octets occupied by those N characters. If NO # L, then an exception
condition is raised: FDW-specific condition — invalid option name.

a) If L is zero, thenyan exception condition is raised: FDW-specific condition — invalid string

i) ket N be the number of whole characters in the first L octets of OptionName and let N

O

ii) Otherwise, let ON be the first L octets of OptionName and let TON be the value of

TRIM( BOTH' ' FROM ON)

Let N be the number of generic options associated with TRH.
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7) Case:

a) If TON is not equivalent to the name of a generic option associated with TRH, then an
exception condition is raised: FDW-specific condition — option name not found.

b) Otherwise:

i) Let VALUE be the value of the generic option associated with TRH whose name is TON.

ii) The General Rules of Subclause 22.7, “Character string retrieval”, are applied te\Op-
tionValue, VALUE, BufferLength2, and StringLength2 as TARGET, VALUE, FARGET
OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

Conformance Rules

None.
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23.4.24 GetTableRefElem

Function
Get a <table reference> element from the <from clause> of a query.

Definition

Get Tabl eRef El em (

Request Handl e | | NTEGER,
Tabl eRef er enceEl ement Nunber | | NTEGER,
Tabl eRef er enceHandl e aut | NTEGER )
RETURNS SMALLI NT

General Rules
1) t RH be the value of RequestHandle.

2) It RH does not identify an allocated request description, then an\exception condition is raised
DW-specific condition — invalid handle.

3) t TREN be the value of TableReferenceElementNumber.

4) I TREN is less than 1 (one), then an exception condition is raised: FDW-specific condition —
imvalid option index.

5) Lt Q be the query associated with RH.
6) Lt N be the number of <table referencez.elements in the <from clause> of Q.

7) If TREN is greater than N, then a_cempletion condition is raised: no data, and no further rulgs
this Subclause are applied.

o

8) Ipformation from the TREN-th'<table reference> associated with Q is retrieved.

a) Let TRH be the table‘reference handle associated with the <table reference>.

(o

) TableReferenceHandle is set to TRH.

Conformance’Rules

None.
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23.4.25 GetTableRefElemType

Function
Get the type of a <table reference>.
Definition

Get Tabl eRef El enType (

Tabl eRef er enceHandl e IN | NTEGER,
Tabl eRef er enceType aut SMVALLI NT )
RETURNS SMALLI NT

General Rules
1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description, then an exception condition |[s
raised: FDW-specific condition — invalid handle.

3) Let TRT be the type of the <table reference> associated with"TRH.

4) TableReferenceType is set to TRT.

Conformance Rules

None.
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23.4.26 GetTableRefTableName

Function
Get the table name of a TABLE_NAME <table reference>.
Definition

Get Tabl eRef Tabl eNare (

Tabl eRef er enceHandl e IN | NTEGER,

Tabl eNanme our CHARACTER(L) ,
Buf f er Lengt h I'N SMALLI NT,
StringLength aut SMVALLI NT )

RETURNS SMALLI NT

wherg L has a maximum value of equal to the implementation-defined length' of a variable-length
chargcter string.

General Rules
1) Let TRH be the value of TableReferenceHandle.

2) 11 TRH does not identify an allocated table reference description, then an exception condition (s
raised: FDW-specific condition — invalid handle.

3) If TRH does not identify a <table reference> with*a type of TABLE_NAME, then an exception
cpndition is raised: FDW-specific condition —invalid handle.

4) Let NAME be the value of the table name-of the <table reference>.
5) Let BL be the value of BufferLength.

6) The General Rules of Subclause-2277, “Character string retrieval”, are applied to TableName,

T
NAME, BL, and StringLengthlas TARGET, VALUE, TARGET OCTET LENGTH, and RE-
TJURNED OCTET LENGTH,)respectively.

Confformance Rules

None.

23.4127 GetTableServerName

Fuqction

Get the name of the foreign server associated with a foreign table.
Definition

Get Tabl eServer Nane (

Tabl eRef erenceHandl e I N | NTEGER,

Ser ver Nane aut CHARACTER(L) ,
Buf f er Lengt h I'N SMALLI NT,
StringLength aut SMVALLI NT )

RETURNS SMALLI NT
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where L has a maximum value equal to the implementation-defined length of an <identifier>.
General Rules

1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description, then an exception condition is
raised: FDW-specific condition — invalid handle.

3) Llet SN be the server name associated with the foreign table identified by TRH.

4) Lt BL be the value of BufferLength.

N, BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNEP

L
L
5) The General Rules of Subclause 22.7, “Character string retrieval”, are applied-te)ServerName
2CTET LENGTH, respectively.

Conformance Rules

None.
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23.4.28 GetTRDHandle

Function

Get the descriptor handle of the table reference descriptor associated with a TableReferenceHandle.

Definition

Get TRDHandl e (

Tabl eRef erenceHandl e I N | NTEGER,
TRDHandl e aur | NTEGER )
RETURNS SMALLI NT

General Rules
1) Let TRH be the value of TableReferenceHandle.

2) If TRH does not identify an allocated table reference description,-then an exception condition (s
hised: FDW-specific condition — invalid handle.

-

3) Llet TRDH be the descriptor handle of the table referenc¢edescriptor associated with TRH.

4) TRDHandle is set to TRDH.

Conformance Rules

None.
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23.4.29 GetUserOpt

Function
Get the name and value of a generic option associated with a user mapping, given an option num-
ber.
Definition
Get Uger Opt  (
User Handl e I N | NTEGER,
Opt i onNunber I'N I NTEGER,
Opt i onNane ouT CHARACTER( L1) ,
Buf f er Lengt hl I'N SMVALLI NT,
StringLengt hl ot SMALLI NT,
Opt i onVal ue ouT CHARACTER(L2) ,
Buf f er Lengt h2 I'N SMALLI NT,
StringLengt h2 ouT SMVALLI NT )
RETURNS SMALLI NT
wherg each of L1 and L2 has a maximum value equal to the implementation-defined length of a

1) Le

2) I

3) Le
4) Ue

5 I

6) I

-+

7)

varirjb
General Rules

raised: FDW-specific condition — invalid handle.

mvalid option index.

his Subclause arezapplied.

hformation frem the ON-th generic option associated with UH is retrieved.

le-length character string.

t UH be the value of UserHandle.

UH does not identify an allocated user mapping description, then an exception condition is

t ON be the value of OptionNumber:
t N be the number of generic options associated with UH.

ON is less than 1 (one), then an exception condition is raised: FDW-specific condition —

=5

ON is greater than-IN;y then a completion condition is raised: no data and no further rules o

Let NAME be the name of the generic option.

The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-
Name, NAME, BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET]

d)

© 1SO/I

LENGTH, and RETURNED OCTET LENGTH, respectively.
Let OPTIONVALUE be the value of the generic option.

The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-
Value, OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET
OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.
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Conformance Rules

None.
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23.4.30 GetUserOptByName

Function

Get

the value of a generic option associated with a user mapping, given the option name.

Definition

Get Uger Opt ByNane (

User Handl e I N | NTECGER,

Opt i onNane I'N CHARACTER( L1),
Buf f er Lengt hl I'N SMALLI NT,

Opt i onVal ue (08)) CHARACTER(L2) ,
Buf f er Lengt h2 I'N SMALLI NT,
StringLengt h2 ouT SMALLI NT )

RETURNS SMALLI NT

wherg each of L1 and L2 has a maximum value equal to the implementation-defined length of a

vari

Ge
1)
2)

3)
4)

5)

6)

© ISO/IEC 2001 — All rights reserved

rjble—length character string.
eral Rules

Liet UH be the value of UserHandle.

If UH does not identify an allocated user mapping, déscription, then an exception condition is
raised: FDW-specific condition — invalid handle.

Let NL be the value of BufferLengthl.
Jase:
a) If NL is not negative, then let-\be NL.

b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string lengt
or buffer length.

Qase:

length or buffer’length.

b) Otherwise:

be the number of octets occupied by those N characters. If NO # L, then an exception
condition is raised: FDW-specific condition — invalid option name.

a) If L is zero, thenyan exception condition is raised: FDW-specific condition — invalid string

i) ket N be the number of whole characters in the first L octets of OptionName and let N

O

ii) Otherwise, let ON be the first L octets of OptionName and let TON be the value of

TRIM( BOTH' ' FROM ON)

Let N be the number of generic options associated with UH.
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7) Case:
a) If TON is equivalent to the name of a generic option associated with UH, then:

i) Let OPTIONVALUE be the value of the generic option associated with UH whose name
is equivalent to TON.

ii) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Op-
tionValue, 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 fanie not
found.

Conformance Rules

None.

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


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

23.4

Fun
Get t
Defi

ISO/IEC 9075-9:2001 (E)
23.4 Foreign-data wrapper interface SQL-server routines

.31 GetValExprColName

ction
he column name of a COLUMN_NAME <value expression>
nition

Get Val Expr Col Nane (

wher
charg

Val ueExpr essi onHandl e I N | NTECGER,

Col ummNane ot CHARACTER( L),
Buf f er Lengt h I'N SMALLI NT,
StringLength (08)) SMALLI NT )

RETURNS SMALLI NT

b L has a maximum value of equal to the implementation-defined length' of a variable-length
cter string.

General Rules

1) U
2) I

q

3) N

-+

4) U
5) L
6)

0z -

Con

et VEH be the value of ValueExpressionHandle.

VEH does not identify an allocated value expression description, then an exception conditio
raised: FDW-specific condition — invalid handle.

VEH does not identify a <value expression> with' a type of COLUMN_NAME, then an excef
on condition is raised: FDW-specific condition~ invalid handle.

et NAME be the value of the column name of the <value expression>.
et BL be the value of BufferLength.

he General Rules of Subclause 22.7, “Character string retrieval”, are applied to Column-
ame, NAME, BL, and Stringlength as TARGET, VALUE, TARGET OCTET LENGTH, and
ETURNED OCTET LENGTH, respectively.

formance Rules

one.
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.32 GetWrapperLibraryName

Function

Gett

he library name associated with a foreign-data wrapper.

Definition

Get W apper Li braryNane (

wher
lengt

W apper Handl e I'N | NTECGER,

W apper Li br ar yName ot CHARACTER(L) ,
Buf f er Lengt h I'N SMALLI NT,
StringLength (08)) SMVALLI NT )

RETURNS SMALLI NT

b L has a maximum value equal to the implementation-defined maximum length of a variabl
h character string.

General Rules

1) U
2) I

3)

L
d
4) T
L
L

et WH be the value of WrapperHandle.

WH does not identify an allocated foreign-data wrapper description, then an exception cond
on is raised: FDW-specific condition — invalid handle.

et WL be the name of the library included in the foreign-data wrapper descriptor of the foreig
ata wrapper associated with WH.

he General Rules of Subclause 22.7, “Character string retrieval”, are applied to Wrapper-
ibraryName, WL, BufferLength, and StringLength as TARGET, VALUE, TARGET OCTET
ENGTH, and RETURNED OCTET.LENGTH, respectively.

formance Rules

one.

13”2
]
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33 GetWrapperName

ction
he name of a foreign-data wrapper.
nition

Get W apper Narme (

wher
<ider]
NOT

General Rules

1) L

2) I

-+

3) L
t

4)

< -

Con

W apper Handl e I'N | NTEGER,

W apper Nane ot CHARACTER(L) ,
Buf f er Lengt h I'N SMALLI NT,
StringLength (08)) SMVALLI NT )

RETURNS SMALLI NT

tifier>.

et WH be the value of WrapperHandle.

WH does not identify an allocated foreign-data wrapper description, then an exception cond
on is raised: FDW-specific condition — invalid:handle.

et WN be the foreign-data wrapper name-included in the foreign-data wrapper descriptor of
ne foreign-data wrapper associated with \WH.

he General Rules of Subclause 22.7,*Character string retrieval”, are applied to WrapperNam
N, BufferLength, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and
ETURNED OCTET LENGTH, respectively.

formance Rules

one.

b L has a maximum value equal to (2n+1), where n is the implementation-defined length of gn

E 70 — The length (2n+1) supports the syntax of <server name>, whichtis “<identifier><period><identifier>".
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23.4.34 GetWrapperOpt

Function

Get the name and value of a generic option associated with a foreign-data wrapper, given an option
number.

Definition

Get W apper Opt  (

W apper Handl e I'N | NTEGER,

Opt i onNunber IN | NTEGER,

Opt i onNane aut CHARACTER( L1),
Buf f er Lengt hl IN SVALLI NT,
StringLengt hl ot SMALLI NT,

Opt i onVal ue out CHARACTER( L2),
Buf f er Lengt h2 I'N SMALLI NT,
StringLengt h2 out SVALLI NT )

RETURNS SMALLI NT

wherg each of L1 and L2 has a maximum value equal to the implementation-defined length of a
varirjble-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 cond
on is raised: FDW-specific condition — invalid handle.

-+

3) Lfet ON be the value of OptionNumber:
4) Let N be the number of generic options associated with WH.

5) It ON is less than 1 (one), then an exception condition is raised: FDW-specific condition —
mvalid option index.

=5

6) If ON is greater than-INy then a completion condition is raised: no data and no further rules o
his Subclause arezapplied.

-+

7) Information ffem 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 22.7, “Character string retrieval”’, are applied to Option-
Name, NAME, BufferLengthl, and StringLengthl as TARGET, VALUE, TARGET OCTET]
LENGTH, and RETURNED OCTET LENGTH, respectively.

c) Let OPTIONVALUE be the value of the generic option.

d) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Option-
Value, OPTIONVALUE, BufferLength2, and StringLength2 as TARGET, VALUE, TARGET
OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.
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Conformance Rules

None.
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23.4.35 GetWrapperOptByName

Function

Get

the value of a generic option associated with a foreign-data wrapper, given the option name.

Definition

Get W apper Opt ByNane (

W apper Handl e I'N | NTECGER,

Opt i onNane IN CHARACTER( L1),
Buf f er Lengt hl I N SMALLI NT,

Opt i onVal ue (08)) CHARACTER(L2),
Buf f er Lengt h2 I N SMALLI NT,
StringLengt h2 aut SMVALLI NT )

RETURNS SMALLI NT

wherg each of L1 and L2 has a maximum value equal to the implementation-defined length of a

vari

Ge
1)
2)

3)
4)

5)

6)

322

rjble—length character string.
eral Rules

Llet WH be the value of WrapperHandle.

If WH does not identify an allocated foreign-data wrapper description, then an exception cond
on is raised: FDW-specific condition — invalid handle.

-+

Let NL be the value of BufferLengthl.
Jase:
a) If NL is not negative, then let-\be NL.

b) Otherwise, an exception condition is raised: FDW-specific condition — invalid string lengt
or buffer length.

Qase:

length or buffer’length.

b) Otherwise:

be the number of octets occupied by those N characters. If NO # L, then an exception
condition is raised: FDW-specific condition — invalid option name.

a) If L is zero, thenyan exception condition is raised: FDW-specific condition — invalid string

i) ket N be the number of whole characters in the first L octets of OptionName and let N

ii) Otherwise, let ON be the first L octets of OptionName and let TON be the value of

TRIM( BOTH' ' FROM ON)

Let N be the number of generic options associated with WH.

O
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7) Case:
a) If TON is equivalent to the name of a generic option associated with WH, then:

i) Let OPTIONVALUE be the value of the generic option associated with WH whose name
is equivalent to TON.

ii) The General Rules of Subclause 22.7, “Character string retrieval”, are applied to Op-
tionValue, 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 nanie not
found.

Conformance Rules

None.
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23.4.36 SetDescriptor

Function

Set a field in a foreign-data wrapper descriptor area.
Definition

Set Dgscri ptor (

General Rules

1)

2)

3)

4)

5)

6)

7

8)
9)

10)

11)

12)

13)

324 Management of External Data (SQL/MED)

L
l6

L
s

L
I

t(

s -

Descri pt or Handl e I N | NTEGER,
Recor dNunber I N SMALLI NT,
Fi el dldentifier I'N SMALLI NT,
Val ue I N ANY,
Buf f er Lengt h I'N | NTEGER )

RETURNS SMALLI NT

et D be the allocated foreign-data wrapper descriptor area identified by DescriptorHandle an
t N be the value of the COUNT field of D.

et HL1 be the standard host language in which the SQL-server is written and let HL2 be th
fandard host language in which the foreign-data wrapper is written.

et FI be the value of Fieldldentifier.

FI is not one of the code values in Table 32¢Codes used for foreign-data wrapper descriptor

fields”, then an exception condition is raised® FDW-specific condition — invalid descriptor fielg
idlentifier.

Llet DT be the type of the descriptor.D-

Llet MBS be the value of the May Be Set column in the row of Table 35, “Ability to set foreign}
dpta wrapper descriptor fields®; that contains FI in the column that contains the descriptor ty

OT.

MBS is 'No’, then@an-exception condition is raised: FDW-specific condition — invalid descrif
r field identifier

et RN be thé #alue of RecordNumber.

et TYPE be the value of the Type column in the row of Table 32, “Codes used for foreign-data

rappetrdescriptor fields”, that contains FI.

I

1”2

DE

TYPE is 'ITEM’ and RN is less than 1 (one), then an exception condition is raised: dynamig

S
L

QL error — invalid descriptor index.

et IDA be the item descriptor area of D specified by RN.

If an exception condition is raised in any of the following General Rules, then all fields of
IDA for which specific values were provided in the invocation of SetDescField are set to
implementation-dependent values and the value of COUNT for D is unchanged.

Information is set in D:

© ISO/IEC 2001 - All rights reserved


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

ISO/IEC 9075-9:2001 (E)
23.4 Foreign-data wrapper interface SQL-server routines

Case:

a) If Fl indicates COUNT, then

Case:

i) If the memory requirements to manage the foreign-data wrapper descriptor area cannot

allocation error.

-+

ii) Otherwise, the count of the number of foreign-data wrapper item descriptor areas is s
to the value of Value.

b) If FlI indicates OCTET_LENGTH, then the value of the OCTET_LENGTH_field of IDA is spt
to the value of Value.

c) If Fl indicates DATA_POINTER, then the value of the DATA_POINTER field of IDA is set
to the address of Value. If Value is a null pointer, then the address_is set to O (zero).

d) If FI indicates DATA, then the value of the DATA field of IDA%s set to the value of Value.

e) If Fl indicates INDICATOR, then the value of the INDKCATOR field of IDA is set to the
value of Value.

f) If FI indicates RETURNED_CARDINALITY, then‘the value of the RETURNED CARDINALITY
field of IDA is set to the value of Value.

g) If FI indicates CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, or CHARAQ
TER_SET_NAME, then:

i) Let BL be the value of BufferLength.
ii) Case:
1) If BL is not negative, then let L be BL.

2) Otherwise, an exception condition is raised: FDW-specific condition — invalid string
length or buaffer length.

iii) Case:

1) If4d4is zero, then an exception condition is raised: FDW-specific condition — invalifd
string length or buffer length.

2) Otherwise, let FV be the first L octets of Value and let TFV be the value of

TRIM( BOTH' ' FROMFV )

iv) Let ML be the maximum length in characters allowed for an <identifier> as specified in
the Syntax Rules of Subclause 5.4, "Names and identifiers", in ISO/IEC 9075-2, and let
TFVL be the length in characters of TFV.

v) Case:

1) If TFVL is greater than ML, then FV is set to the first ML characters of TFV and a
completion condition is raised: warning — string data, right truncation.
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14)

15)

16)

2) Otherwise, FV is set to TFV.

vi) Case:

1) If FI indicates CHARACTER_SET_CATALOG and FV does not conform to the
Format and Syntax Rules of an <identifier>, then an exception condition is raised:
invalid catalog name.

I

aj

h) Otherwise, the value of the field of IDA identified by FI is setdo\the value of Value.

2) If Fl indicates CHARACTER_SET_SCHEMA and FV does not conform to the Formpt

and Syntax Rules of an <identifier>, then an exception condition is raised: dnvalid
schema name.

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)dised: invalid
character set name.

vii) The value of the field of IDA identified by FI is set to the value-ef FV.

Fl indicates LEVEL, then:

If Rl is 1 (one) and Value is not 0 (zero), then an exception condition is raised: dynamic SQ
error — invalid LEVEL value.

If RI is greater than 1 (one), then let PIDA be(lDA’s immediately preceding foreign-data
wrapper item descriptor area and let K be its CEVEL value.

i) If Value is K+1 and TYPE in PIDA-does not indicate ROW, ARRAY, or ARRAY LOCA-

TOR, then an exception condition(s raised: dynamic SQL error — invalid LEVEL valye.

ii) If Value is greater than K+1, then an exception condition is raised: dynamic SQL erro
— invalid LEVEL value.

iii) If value is less than'K+1, then let OIDA; be the i-th foreign-data wrapper item descript|
area to which RIDA is subordinate and whose TYPE field indicates ROW. Let NS; be t
number of immediately subordinate descriptor areas of OIDA; between OIDA; and IDA
and let Djcbethe 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) 1f Kiis not O (zero), then let OIDA; be the OIDA; whose LEVEL value is K. If thers

L

@D

-

e

exists no such OIDA;j or D;j is not greater than NS;, then an exception condition is
raised: dynamic SQL error — invalid L EVEL value

c¢) The value of LEVEL in IDA is set to Value.

If TYPE is 'ITEM’ and RN is greater than N, then the COUNT field of D is set to RN.

Case:

a)

326

If HL1 and HL2 are both pointer-supporting languages, and if FI indicates TYPE, LENGTH,

OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_
INTERVAL_PRECISON, PARAMETER_MODE, PARAMETER_ORDINAL_POSITION,
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PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, PARAME-
TER_SPECIFIC_NAME, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA,
CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_
SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, or
SCOPE_NAME, then the DATA POINTER field of IDA is set to O (zero).

b)—Otherwiseif Fl-indicates FYRE - LENGTH OCTEF LENGTH PRECISION, SCALE——
DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, PARAMETER_
MODE, PARAMETER_ORDINAL_POSITION, PARAMETER_SPECIFIC_CATALOG,(PA-
RAMETER_SPECIFIC_SCHEMA, PARAMETER_SPECIFIC_NAME, CHARACTER |SET _
CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED |
TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYRE’NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, or SCOPE_NAME, then the value af the DATA field
of IDA is set to O (zero).

17) If Fl indicates DATA or if FI indicates DATA _POINTER, and Value is_not*a null pointer, and
IDA is not consistent as specified in Subclause 22.1, “Description of foreign-data wrapper iten
descriptor areas”, then an exception condition is raised: FDW-spegific‘condition — inconsisten{
descriptor information.

18) Let V be the value of Value.

19) If Fl indicates TYPE, then:

a) All the other fields of IDA are set to implementation-dependent values.
b) Case:

i) If Vindicates CHARACTER, CHARACTER VARYING or CHARACTER LARGE OB-
JECT then the CHARACTER.SET CATALOG, CHARACTER_SET SCHEMA, and
CHARACTER_SET_NAME fields of IDA are set to the values for the default character
set name for the SQL-session and the LENGTH field of IDA is set to the maximum
possible length in characters of the indicated data type.

ii) If V indicates BIT-or_.BIT VARYING, then the LENGTH field of IDA is set to the maxit
mum possible length in bits of the indicated data type.

iii) If V indicates.BINARY LARGE OBJECT, then the LENGTH field of IDA is set to the
maximum,possible length in octets of the indicated data type.

iv) If V indicates a <datetime type>, then the PRECISION field of IDA is set to O (zero).

V) ¥V indicates INTERVAL, then the DATETIME_INTERVAL_PRECISION field of IDA |s
set to 2.

Aty - - —tt . retoof . ¢ )
and the PRECISION field of IDA is set to the implementation-defined default value for
the precision of the NUMERIC or DECIMAL data types, respectively.

vii) If V indicates SMALLINT or INTEGER, then the SCALE field of IDA is set to O (zero)
and the PRECISION field of IDA is set to the implementation-defined value for the
precision of the SMALLINT or INTEGER data types, respectively.

viii) If V indicates FLOAT, then the PRECISION field of IDA is set to the implementation-
defined default value for the precision of the FLOAT data type.
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ixX) If V indicates REAL or DOUBLE PRECISION, then the PRECISION field of IDA is
set to the implementation-defined value for the precision of the REAL or DOUBLE
PRECISION data types, respectively.

x) If V indicates an implementation-defined data type, then an implementation-defined set
of fields of IDA are set to implementation-defined default values.

@

xi) Otherwise, an exception condition is raised: FDW-specific condition — invalid data typg

20) H FI indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates a_<datetinje
ype>, then:

~+

a) All the fields of IDA other than DATETIME_INTERVAL_CODE and TYPEyare set to
implementation-dependent values.

b) Case:

i) If Vindicates DATE, TIME, or TIME WITH TIME ZONEthén the PRECISION field ¢f
IDA is set to O (zero).

ii) If Vindicates TIMESTAMP or TIMESTAMP WITEHTIME ZONE, then the PRECISION
field of IDA is set to 6.

21) If Fl indicates DATETIME_INTERVAL_CODE and the ' TYPE field of IDA indicates INTERVAL,
nen the DATETIME_INTERVAL_PRECISION field of IDA is set to 2 and:

-+

a) If V indicates DAY TO SECOND, HOUR O SECOND, MINUTE TO SECOND, or SEC-
OND, then the PRECISION field of IDA-is set to 6.

O

) Otherwise, the PRECISION field of-1DA is set to O (zero).

Confformance Rules

None.
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23.5 Foreign-data wrapper interface general routines

23.5.1 GetDiagnostics

Function

Get ipformation from a foreign-data wrapper diagnostics area.
Definition

Get Dilagnostics (

Handl eType I'N SMVALLI NT,
Handl e I'N | NTEGER,
Recor dNunber I N SMALLI NT,
Di agldentifier IN SMVALLI NT,
Di agl nfo ouT ANY,
Buf f er Lengt h I'N SMVALLI NT,
StringLength autr SMALLI NT )

RETURNS SMALLI NT

General Rules
1) LUet HT be the value of HandleType.

2) If HT is not one of the code values in Table 33, Codes used for foreign-data wrapper handle
pes”, then an exception condition is raised; FBDW-specific condition — invalid handle.

-+
R

3) Qase:

a) If HT indicates EXECUTION HANDLE and Handle does not identify an allocated executign
description, then an exception condition is raised: FDW-specific condition — invalid handlp.

b) If HT indicates FSCONNECTION HANDLE and Handle does not identify an allocated FS
connection, then an_exception condition is raised: FDW-specific condition — invalid handlg.

c) If HT indicates'/REPLY HANDLE and Handle does not identify an allocated reply de-
scription, ghen an exception condition is raised: FDW-specific condition — invalid handle.

d) If HT indicates REQUEST HANDLE and Handle does not identify an allocated request
description, then an exception condition is raised: FDW-specific condition — invalid handl

D

e) If HT indicates DATA HANDLE and Handle does not identify an allocated data row de-
scription, then an exception condition is raised: FDW-specific condition—invalid handle.

f) If HT indicates SERVER HANDLE and Handle does not identify an allocated foreign-server
description, then an exception condition is raised: FDW-specific condition — invalid handle.
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4)
5)

6)

7)
8)

9)

10)

)

h)

If HT indicates TABLEREFERENCE HANDLE and Handle does not identify an allocated
table reference description, then an exception condition is raised: FDW-specific condition —
invalid handle.

If HT indicates USER HANDLE and Handle does not identify an allocated user mapping
description, then an exception condition is raised: FDW-specific condition—invalid handle.

—

a)

oz o0~

L

I

b)

I

-

Liet DI be the value of Diagldentifier.

fields”, then an exception condition is raised: FDW-specific condition — invalid attribute value

Llet TYPE be the value of the Type column in the row, that contains DI in Table 31, “Codes us4d
fgr foreign-data wrapper diagnostic fields”

et RN be the value of RecordNumber.

et R be the most recently executed foreign-data wrapper interface routine, other than

e the number of status records generated by the execution of R.
OTE 71 — The Get Di agnosti cs( ) routine may cause exception or completion conditions to be raisdd,

psource-identified by Handle is retrieved.

If HT indicates VALUEEXPRESSION HANDLE and Handle does not identify an allocateg
value expression description, then an exception condition is raised: FDW-specific condition
— invalid handle.

If HT indicates WRAPPER HANDLE and Handle does not identify an allocated foreign-daita
wrapper description, then an exception condition is raised: FDW-specific condition — invaljd
handle.

If HT indicates WRAPPERENY HANDLE and Handle does not identify’an allocated FDW
environment, then an exception condition is raised: FDW-specific(condition — invalid
handle.

TJ

DI is not one of the code values in Table 31, “Codes used)for foreign-data wrapper diagnosti

t Di agnosti cs( ), for which Handle-was passed as the value of an input handle and let N

t it does not cause diagnosticsinformation to be generated.
TYPE is 'STATUS', then:

If RN is less than~1 (one), then an exception condition is raised: invalid condition number

11
wn

If RN is greater than N, then a completion condition is raised: no data, and no further rul
of this SubcClause are applied.

TYPE.SYHEADER’, then header information from the diagnostics area associated with the

al_f DI indicates NUMBER _then the value retrieved is N

b) If DI indicates RETURNCODE, then the value retrieved is the code indicating the basic
result of the execution of R. Subclause 4.18.4, “Return codes”, specifies the code values and
their meanings.
NOTE 72 — The value retrieved will never indicate Invalid handle or Data needed, since no
diagnostic information is generated if this is the basic result of the execution of R.

c) If DI indicates MORE, then the value retrieved is
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d) If DI indicates an implementation-defined diagnostics header field, then the value retrieyve]

(o

a) If DI indicates SQLSTATE, then the value retrieved is the SQLSTATE yalue correspondin

b) If DI indicates NATIVE_CODE, then the value retrieved is the implementation-defined
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23.5 Foreign-data wrapper interface general routines

Case:

i) If more conditions were raised during execution of R than have been stored in the
diagnostics area, then 1 (one).

ii) If all the conditions that were raised during execution of R have been stored in the
diagnostics area, then 0 (zero).

is the value of the implementation-defined diagnostics header field.

If TYPE is 'STATUS’, then information from the RN-th status record in the foreign<data wrapp
Jagnostics area associated with the resource identified by Handle is retrieved.

to the status condition.

native error code corresponding to the status condition.

c) If DI indicates MESSAGE_TEXT, then the value retrievedcis an implementation-defined
character string.

NOTE 73 — An implementation may provide <space>s ot\a zero-length string or a character strin
that describes the status condition.

d) If DI indicates MESSAGE_LENGTH, then the‘value retrieved is the length in characters ¢f

the character string value of MESSAGE_TEXT corresponding to the status condition.

e) If DI indicates MESSAGE_OCTET_LENGTH, then the value retrieved is the length in
octets of the character string value 6f:MESSAGE_TEXT corresponding to the status condi
tion.

f) If DI indicates CLASS_ORIGIN; then the value retrieved is the identification of the namin
authority that defined the ‘class value of the SQLSTATE value corresponding to the status
condition. That value shall be 'ISO 9075’ if the class value is fully defined in Subclause 27
“SQLSTATE", and shall be an implementation-defined character string other than '1SO 9071
for any implementation-defined class value.

g) If DI indicateS-SUBCLASS_ORIGIN, then the value retrieved is the identification of the
naming authority that defined the subclass value of the SQLSTATE value corresponding
to the status condition. That value shall be 'ISO 9075’ if the class value is fully defined in
Subclause 27.1, “SQLSTATE", and shall be an implementation-defined character string oth
thani’ISO 9075’ for any implementation-defined subclass value.

51

K DI indicates an implementation-defined diagnostics status field, then the value retrieve

Let V be the value retrieved.

If DI indicates a diagnostics field whose row in Table 4, “Fields used in foreign-data wrap-
per diagnostics areas”, contains a Data Type that is neither CHARACTER nor CHARACTER
VARYING, then Diaglnfo is set to V and no further rules of this Subclause are applied.

Let BL be the value of BufferLength.
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15) If BL is not greater than zero, then an exception condition is raised: FDW-specific condition —
invalid string length or buffer length.

16) Let L be the length in octets of V.

17) If StringLength is not a null pointer, then StringLength is set to L.

18) (ase:

a) If L is not greater than BL, then the first L octets of DiagInfo are set to V and the yalues pf
the remaining octets of Diaglnfo are implementation-dependent.

b) Otherwise, Diaglnfo is set to the first BL octets of V.

Conformance Rules

None.
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24 Diagnostics management

ISO/IEC 9075-9:2001 (E)

24.1

Function

Get €
For

No ad

Syn

Acc

N

mat

di ti onal Formmat itens.

tax Rules

0 additional Syntax Rules.

bss Rules

o additional Access Rules.

General Rules

<get dlagnostics statement>

xception or completion condition information from the diagnostics area.

Table*38—SQL-statement codes

© ISO
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SQU-statement Identifier Code
All glternatives from ISO/IEC 9075¢2

All alternatives from 1SO/1EC 90755

<alter foreign-data wrapper{statement> ALTER FOREIGN DATA WRAPPER 120
<altpr foreign server statement> ALTER SERVER 108
<altpr foreign tabledstatement> ALTER FOREIGN TABLE 104
<alter user mapping statement> ALTER USER MAPPING 123
<drgp foreign-data wrapper statement> DROP FOREIGN DATA WRAPPER 121
<drgp/foreign server statement> DROP SERVER 110
<drop foreign table statement> DROP FOREIGN TABLE 105
<drop user mapping statement> DROP USER MAPPING 124
<foreign-data wrapper definition> CREATE FOREIGN DATA WRAPPER 119
<foreign server definition> CREATE SERVER 107
<foreign table definition> CREATE FOREIGN TABLE 103
<import foreign schema statement> IMPORT FOREIGN SCHEMA 125
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Table 38—SQL-statement codes (Cont.)

SQL-statement Identifier Code
<set passthrough statement> SET PASSTHROUGH 126
<user mapping definition> CREATE USER MAPPING 122
Stai- mantethat ara dafinad l—u]: tha 'Fnrnign data Acharacatar efring valua daofinad ky 1
wrapper the foreign-data wrapper different from
the value associated with any other
SQL-statement

1An|implementation-defined negative number different from the value associated with any other SQL-statereént.

Conformance Rules

No additional Conformance Rules.
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25 Information Schema

25. T ATTRIBUTES view

Fur]ction

Iden
user.

Definition

CREATE VI EW ATTRI BUTES AS
SELECT DI STI NCT

CASE
WHEN EXI STS
( SELECT *
FROM DEFI NI TI ON_SCHEMA. SCHEMATA AS S
WHERE ( UDT_CATALOG, UDT_SCHEMA )
= ( S. CATALOG NAME, S. SCHEMA_NAME )
AND
( SCHEMA_OMNER | N
( *PUBLIC, CURRENT USER.)
R
SCHEMA_ OWKER | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
THEN ATTRI BUTE_DEFAULT
ELSE NULL
END AS ATTRI BUTE_DEFAULT,

D1. COLLATI ON_CATALOG, “D1. COLLATI ON_SCHEMA, DI1. COLLATI ON_NAME,
NUMERI C_PRECI SI O\~ NUMERI C_PRECI SI ON_RADI X, NUVERI C_SCALE,
DATETI ME_PRECI SLON | NTERVAL_TYPE, | NTERVAL_PREC! SI ON,

D1. USER DEFI NED_TYPE_CATALOG AS ATTRI BUTE_UDT_CATALOG,

D1. USER_DEFI NED TYPE_SCHEMA AS ATTRI BUTE_UDT_SCHEMA,

D1. USER _DEFEFNED TYPE_NAME AS ATTRI BUTE_UDT NAME,

D1. SCOPE.CATALOG, D1. SCOPE_SCHEMA, D1. SCOPE_NAME,

MAXI MUMMCARDI NALI TY, A. DTD_I DENTI FI ER, CHECK_REFERENCES,

| S_DERIVED REFERENCE_ATTRI BUTE,

FROM ( DEFI NI TI ON_SCHEMA. ATTRI BUTES AS A
LEFT JO N

ify the attributes of user-defined types defined in this catalog that are accessibleitg a given

UDT_CATALOG, UDT_SCHEMA, UDT_NAME, A. ATTRI BUTE_NAME, ORDI'NAL_PQSI TI ON,

I'S_NULLABLE, DATA TYPE, .CHARACTER MAXI MUM LENGTH, CHARACTER OCTET_LENGTH,
Cl. CHARACTER SET_CATALQG' Cl. CHARACTER SET SCHEMA, Cl. CHARACTER SET_NAME,

D1, DATALI NK_LI NK_CONTROL, D1. DATALI NK_|I NTEGRI TY, D1. DATALI NK_READ_PERM SSI ON,
D, DATALI NK_WRI TE_PERM SSI ON, D1. DATALI NK_RECOVERY, D1. DATALI NK_UNLI NK

( DEFI N T ON_SCHEMA DATA_ T YPE_DESCRIPTOR AS DT
LEFT JO N
DEFI NI TI ON_SCHEMA. CCLLATI ONS AS C1
ON ( ( Cl. COLLATI ON_CATALOG, Cl1.COLLATI ON_SCHEMA, C1. COLLATI ON_NA|
= ( Dl1. COLLATI ON_CATALOG, D1.COLLATI ON_SCHEMA, D1. COLLATI ON_NA
ON ( ( A UDT_CATALOG, A. UDT_SCHEMA, A. UDT_NAME,
" USER- DEFI NED TYPE' , A. DTD_| DENTI FI ER )
= ( Dl1. OBJECT_CATALGCG, Dl OBJECT_SCHEMA, Di1. OBJECT_NAME,
D1. OBJECT_TYPE, D1.DTD_IDENTIFIER ) ) )
WHERE ( A UDT_CATALOG, A. UDT_SCHEMA, A UDT_NAME ) IN
( SELECT UDT_CATALOG, UDT_SCHEMA, UDT_NAME
FROM DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPE_PRI VI LEGES

VE )
ME) ) )
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WHERE ( SCHEMA OWKER | N

( " PUBLIC, CURRENT_USER )
R
SCHEMA_OWKER | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
AND
A _UDT _CATAI O
= ( SELECT CATALOG NAME
FROM | NFORMATI ON_SCHEMA CATALOG NAME ) ;

GRAN| SELECT ON TABLE ATTRI BUTES
TO PUBLI C W TH GRANT OPTI ON,

Confformance Rules

No additional Conformance Rules.
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25.2 COLUMN_OPTIONS view

Function

Identify the generic options specified for columns that are defined in this catalog.
Defimtion

CREATE VI EW COLUMN_CPTI ONS AS
$ELECT TABLE CATALOG, TABLE SCHEMA, TABLE_NAME,
COLUVN_NAMVE, OPTI ON_NAME, OPTI ON VALUE
FROM DEFI NI TI ON_SCHEMA. COLUMN_OPTI ONS CO
WWERE ( CO TABLE CATALOG, CO. TABLE SCHEMA, CO. TABLE NAVE, CO COLUWN NAVE-)
IN ( SELECT TABLE_CATALOG, TABLE SCHEMA, TABLE NAME, COLUVN NAVE
FROM DEFI NI TI ON_SCHEMA. COLUMN_PRI VI LEGES
WHERE ( SCHEMA OWKER I N ( ' PUBLIC, CURRENT_USER )
R
SCHEMA_ OWKER | N ( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )

AND
CO. TABLE_CATALOG
= ( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHENMA_CATALOG_NAME )

Conformance Rules

1) Without Feature M004, “Foreign data support”, conferming SQL language shall not reference
ne COLUMN_OPTIONS view.

—+
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25.3 COLUMNS view

Function

Identify the columns of tables defined in this catalog that are accessible to a given user.

Defmtion

CREATE VI EW COLUMNS AS
$ELECT DI STI NCT
TABLE_CATALOG, TABLE_SCHEMA, TABLE NAMVE, C. COLUMN NAME, ORDI NAL_POSI TI ON,
CASE
WHEN EXI STS
( SELECT *
FROM DEFI NI TI ON_SCHEMA. SCHEMATA AS S
WHERE ( TABLE_CATALOG TABLE SCHEMA )
= (S. CATALOG NAME, S. SCHEMA NAME )
AND
SCHEMA_ OWKER | N
( ’PUBLIC, CURRENT USER )
R
SCHEMA_OWKER | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) )
THEN COLUWN DEFAULT
ELSE NULL
END AS COLUMN_DEFAULT,
|' S NULLABLE,
COALESCE (D1. DATA TYPE, D2. DATA TYPE) AS DATA TYPE,
COALESCE ( D1. CHARACTER MAXI MUM LENGTH;; D2. CHARACTER MAXI MUM LENGTH)
AS CHARACTER MAXI MUM LENGTH,
COALESCE ( D1. CHARACTER OCTET LENGFH, D2. CHARACTER OCTET LENGTH)
AS CHARACTER OCTET LENGTH,
COALESCE (D1. NUMERI C_PRECI S| O\;;“D2. NUMERI C_PRECI SI ON)
AS NUMVERI C_PRECI SI ON,
COALESCE (D1. NUMERI C_PRECI SFON RADI X, D2. NUVERI C_PRECI S| ON_RADI X)
AS NUVERI C_PRECI SItON* RADI X,
COALESCE (D1. NUMERI C_SCALE, D2. NUMERI C_SCALE)
AS NUVERI C_SCALE,
COALESCE (D1. DATETI ME_PRECI SI ON, D2. DATETI ME_PRECI SI ON)
AS DATETI ME_PRECI SI ON,
COALESCE (D1. | NTERVAL_TYPE, D2. 1 NTERVAL_TYPE)
AS | NTERVAL_TYPE,
COALESCE ([D1.) NTERVAL_PRECI SI ON, D2. | NTERVAL_PRECI SI ON)
AS_INNTERVAL_PRECI SI ON,
COALESGE\(('C1. CHARACTER SET CATALOG, C2. CHARACTER SET_CATALCG)
AS CHARACTER SET_CATALOG,
COALESCE (Cl. CHARACTER SET_SCHEMA, C2. CHARACTER SET_SCHEMA)
AS CHARACTER SET_SCHEMA,
GOALESCE (Cl. CHARACTER SET_NAME, C2. CHARACTER SET NAVE)
- AS—CHARACTERSET NAME;
COALESCE (D1. COLLATI ON_CATALOG, D2. COLLATI ON_CATALOG)
AS COLLATI ON_CATALOG,
COALESCE (D1. COLLATI ON_SCHEMA, D2. COLLATI ON_SCHEMR)
AS COLLATI ON_SCHEMA,
COALESCE (D1. COLLATI ON_NAVE, D2. COLLATI ON_NAME)
AS COLLATI ON_NAME,
DOVAI N_CATALOG, DOVAI N_SCHEMA, DOVAI N_NAME,
COALESCE (D1. USER DEFI NED_TYPE_CATALOG, D2. USER DEFI NED TYPE CATALOG)
AS USER DEFI NED_TYPE_CATALOG,
COALESCE (D1. USER DEFI NED_TYPE_SCHEMA, D2. USER DEFI NED_TYPE_SCHEMR)
AS USER DEFI NED_TYPE_SCHEMA,
COALESCE (D1. USER DEFI NED_TYPE_NAME, D2. USER DEFI NED TYPE_NAME)
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AS USER_DEFI NED_TYPE_NAME,

COALESCE (D1. SCOPE_CATALOG, D2. SCOPE_CATALOG)
AS SCOPE_CATALOG,

COALESCE (D1. SCOPE_SCHEMA, D2. SCOPE_SCHEMR)
AS SCOPE_SCHEMA,

COALESCE (D1. SCOPE_NAME, D2. SCOPE_NAME)
AS SCOPE_NAME,

COAl ESCE (D1 MAXI MIM CARDI NALTTY D2 MAXI MIM CARDI NAI | TY)
AS MAXI MUM_CARDI NALI TY,

COALESCE (D1. DTD_| DENTI FI ER, D2. DTD_| DENTI FI ER)
AS DTD_| DENTI FI ER

| S SELF_REFERENCI NG,

DATALLI NK_LI NK_CONTROL, DATALI NK I NTEGRI TY, DATALI NK_READ PERM SSI ON,

DATALI NK_WRI TE_PERM SSI ON, DATALI NK_RECOVERY, DATALI NK_UNLI NK

FROM ( DEFI NI TI ON_SCHEMA. COLUWNS AS C

LEFT JO N

( DEFI NI TI ON_SCHEMA. DATA TYPE_DESCRI PTOR AS D1

LEFT JO N
DEFI NI TI ON_SCHENMA. COLLATI ONS AS C1

ON
( ( Cl. COLLATI ON CATALOG, Cl. COLLATI ON_SCHEMA, (1. COLLATI ON_NAME )
= VE )

( D1. COLLATI ON_CATALOG, DI1.COLLATI ON_SCHENMA, '‘Bl. COLLATI ON_NA ) )
ON

( ( C TABLE_CATALOG C. TABLE SCHEMA, C. TABLE NAME,
"TABLE', C. DTD_I DENTI FI ER )
= ( DL. OBJECT CATALOG, DL.OBJECT SCHEMA.'DIi. OBJECT NAME,
D1. OBJECT_TYPE, D1.DTD I DENTIFIER) ) )
LEFT JON
( DEFI NI TI ON_SCHENMA. DATA_TYPE_DESCRI PTGR AS D2
LEFT JON
( DEFI NI TI ON_SCHEMA. COLLATI ONS AS’ C2
ON
( ( C2. COLLATI ON_CATALOG, C2. COLLATI ON_SCHEMA, C2. COLLATI ON_NAME )
= VE )

( D2. COLLATI ON_CATALOG, ~b2. COLLATI ON_SCHEMA, D2. COLLATI ON_NA ) )

N
( ( C. DOVAIN_CATALOG, €. DOMAI N SCHEMA, C. DOMAI N_NAME,
" DOMAI N, C. DTD.J DENTI FI ER )
= ( D2. OBJECT_CATAEQG, D2. OBJECT SCHEMA, D2. OBJECT NAME,
D2. OBJECT_TYFE,) 'D2. DTD_| DENTI FI ER ) )
WHERE ( C. TABLE_CATALOG C. TABLE_SCHEMA, C. TABLE _NAME, C. COLUMN_NAME )
I'N
( SELECT TABELE CATALOG, TABLE SCHEMA, TABLE_NAME, COLUVN NAVE
FROM DEFINI TI ON_SCHEMA. COLUMN_PRI VI LEGES
WHERE/ (, “SCHEMA_OWKER | N
( *PUBLIC, CURRENT USER )
R
SCHEMA_ OWKER | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) ) )
AND
C_TARBI F_(“ATAI QG
= ( SELECT CATALOG NAMVE
FROM | NFORMATI ON_SCHEMA CATALOG NAME )

GRANT SELECT ON TABLE COLUWNS
TO PUBLI C W TH GRANT CPTI ON ;

© ISO/IEC 2001 — All rights reserved Information Schema 339


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

ISO/IEC 9075-9:2001 (E)
25.3 COLUMNS view

Conformance Rules

1) Without Feature M001, “Datalinks”, conforming SQL language shall not reference the
columns DATALINK_CONTROL, DATALINK_INTEGRITY, DATALINK_READ_PERMISSION,
DATALINK_WRITE_PERMISSION, DATALINK_RECOVERY, or DATALINK_UNLINK.

2) Without Eeature E391 _“| ong identifiers” rnnfnrming SQl Innglmgp shall not reference the

JOLUMNS view.
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