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Foreword 

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

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

ISO and IEC draw attention to the possibility that the implementation of this document may involve the 
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of any 
claimed patent rights in respect thereof. As of the date of publication of this document, ISO and IEC have 
not received notice of (a) patent(s) which may be required to implement this document. However, 
implementers are cautioned that this may not represent the latest information, which may be obtained 
from the patent database available at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall 
not be held responsible for identifying any or all such patent rights. 

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

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the World 
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see 
www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards. 

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, 
Subcommittee SC 32, Data management and interchange. 

This sixth edition cancels and replaces the fifth edition (ISO/IEC 9075-14:2016), which has been 
technically revised. It also incorporates the Technical Corrigenda ISO/IEC 9075-14:2016/Cor.1:2019 and 
ISO/IEC 9075-14:2016/Cor.2:2022. 

The main changes are as follows: 

— improve the presentation and accuracy of the summaries of implementation-defined and 
implementation-dependent aspects of this document; 

— introduction of several digital artifacts; 

— alignment with updated ISO house style and other guidelines for creating standards. 
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This sixth edition of ISO/IEC 9075-14 is designed to be used in conjunction with the following editions of 
other parts of the ISO/IEC 9075 series, all published in 2023: 

— ISO/IEC 9075-1, sixth edition; 

— ISO/IEC 9075-2, sixth edition; 

— ISO/IEC 9075-3, sixth edition; 

— ISO/IEC 9075-4, seventh edition; 

— ISO/IEC 9075-9, fifth edition; 

— ISO/IEC 9075-10, fifth edition; 

— ISO/IEC 9075-11, fifth edition; 

— ISO/IEC 9075-13, fifth edition; 

— ISO/IEC 9075-15, second edition; 

— ISO/IEC 9075-16, first edition. 

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

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-
committees. 
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Introduction

The organization of this document is as follows:

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

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

3) Clause 3, “Terms and definitions”, defines the terms and definitions used in this document.

4) Clause 4, “Concepts”, presents concepts related to this document.

5) Clause 5, “Lexical elements”, defines the lexical elements of the language.

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

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

8) Clause 8, “Predicates”, defines the predicates of the language.

9) Clause 9, “Mappings”, defines the ways in which certain SQL information can be mapped into XML
and certain XML information can be mapped into SQL.

10) Clause 10, “Additional common rules”, specifies the rules for assignments that retrieve data from
or store data into SQL-data, and formation rules for set operations.

11) Clause 11, “Additional common elements”, defines additional language elements that are used in
various parts of the language.

12) Clause 12, “Schema definition and manipulation”, defines facilities for creating and managing a
schema.

13) Clause 13, “SQL-client modules”, defines SQL-client modules and externally-invoked procedures.

14) Clause 14, “Data manipulation”, defines the data manipulation statements.

15) Clause 15, “Control statements”, defines the SQL-control statements.

16) Clause 16, “Session management”, defines the SQL-session management statements.

17) Clause 17, “Dynamic SQL”, defines the SQL dynamic statements.

18) Clause 18, “Embedded SQL”, defines the host language embeddings.

19) Clause 19, “Call-Level Interface specifications”,

20) Clause 20, “Diagnostics management”, defines the diagnostics management facilities.

21) Clause 21, “Information Schema”, defines viewed tables that contain schema information.

22) Clause 22, “Definition Schema”, defines base tables on which the viewed tables containing schema
information depend.

23) Clause 23, “SQL/XML XML schema”, defines the content of an XML namespace that is used when
SQL and XML are utilized together.

24) Clause 24, “Status codes”, defines values that identify the status of the execution of SQL-statements
and the mechanisms by which those values are returned.

25) Clause25, “Conformance”, specifies theway inwhich conformance to this documentmaybe claimed.
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26) Annex A, “SQL conformance summary”, is an informative Annex. It summarizes the conformance
requirements of the SQL language.

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

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

29) AnnexD, “SQLoptional feature taxonomy”, is an informativeAnnex. It identifies the optional features
of the SQL language specified in this document by an identifier and a short descriptive name. This
taxonomy is used to specify conformance.

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

31) Annex F, “Incompatibilities with ISO/IEC 9075:2016”, is an informative Annex. It lists incompatib-
ilities with the previous edition of this document.

32) Annex G, “Defect Reports not addressed in this document”, is an informative Annex. It describes
the Defect Reports that were known at the time of publication of this document. Each of these
problems is a problem carried forward from the previous edition of the ISO/IEC 9075 series. No
new problems have been created in the drafting of this edition of this document.

In the text of this document, in Clause 5, “Lexical elements”, throughClause 25, “Conformance”, Subclauses
begin new pages. Any resulting blank space is not significant.
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INTERNATIONAL STANDARD ISO/IEC 9075-14:2023(E)

Information technology— Database language SQL—

Part 14:
XML-Related Specifications (SQL/XML)

1 Scope

This document defines ways in which Database Language SQL can be used in conjunction with XML.

© ISO/IEC 2023 – All rights reserved 1
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content consti-
tutes requirements of this document. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies. 1 2

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

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

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

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

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

W3C Canonical XML 1.1 Canonical XML, W3C Recommendation. Edited by: Boyer, John; Marcy, Glenn
2 May 2008
Available at: https://www.w3.org/TR/xml-c14n

W3CXML Information Set XML Information Set,W3C Recommendation.. Edited by: Cowan, John; Tobin,
Richard 4 February 2004
Available at: https://www.w3.org/TR/xml-infoset

W3CXMLNamespacesXMLNamespaces is used to reference eitherNamespaces inXML1.0 orNamespaces
in XML 1.1 when there is no significant difference between the two for the purposes of a given citation

W3C Namespaces in XML 1.0 Namespaces in XML 1.0, W3C Recommendation. Edited by: Bray, Tim, et
al. 8 December 2009
Available at: https://www.w3.org/TR/xml-names

W3C Namespaces in XML 1.1 Namespaces in XML 1.1, W3C Recommendation. Edited by: Bray, Tim, et
al. 16 August 2006
Available at: https://www.w3.org/TR/xml-names11

Internet Engineering Task Force (IETF) RFC 3986, Uniform Resource Identifier (URI): Generic Syntax.
Edited by: Berners-Lee, T., Fielding, R., Masinter, L. January 2005
Available at: https://www.ietf.org/rfc/rfc3986.txt

W3C XML Schema Part 1: Structures XML Schema Part 1: Structures, W3C Recommendation. Edited by:
Thompson, Henry S et al. 28 October 2004
Available at: https://www.w3.org/TR/xmlschema-1/

W3C XML Schema Part 2: Datatypes XML Schema Part 2: Datatypes, W3C Recommendation. Edited by:
Biron, Paul V.; Malhotra, Ashok 28 October 2004
Available at: https://www.w3.org/TR/xmlschema-2/

1 XMLNamespaces is used to reference eitherNamespaces in XML1.0 orNamespaces in XML1.1when there is no significant
difference between the two for the purposes of a given citation.

2 XML is used to reference eitherXML1.0 or XML1.1when there is no significant differencebetween the two for thepurposes
of a given citation.
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W3C XSLT and XQuery Serialization 3.1 XSLT and XQuery Serialization 3.1, W3C Recommendation.
Edited by: Coleman Andrew; Sperberg-McQueen, C M. 21 March 2017
Available at: https://www.w3.org/TR/xslt-xquery-serialization-31/

The Unicode Consortium. The Unicode Standard (Information about the latest version of the Unicode
standard can be found by using the “Latest Version” link on the “Enumerated Versions of The Unicode
Standard” page.) [online]. Mountain View, California, USA: The Unicode Consortium, Available at
https://www.unicode.org/versions/enumeratedversions.html

W3CUnicode in XML andOtherMarkup LanguagesUnicode in XML and OtherMarkup Languages,W3C
Working Group Note. Edited by: Phillips, Addison 13 July 2017
Available at: https://www.w3.org/TR/unicode-xml/

XML is used to reference either XML 1.0 or XML 1.1 when there is no significant difference between the
two for the purposes of a given citation . [Place of publication unknown]:

W3C XML 1.0 Extensible Markup Language (XML) Version 1.0, W3C Recommendation. Edited by: Bray,
Tim et al. 26 November 2008, revised 7 February 2013
Available at: https://www.w3.org/TR/xml

W3C XML 1.1 Extensible Markup Language (XML) Version 1.1, W3C Recommendation. Edited by: Bray,
Tim et al. 16 August 2006, revised 29 September 2006
Available at: https://www.w3.org/TR/xml11

W3C XML Path Language (XPath) 3.1 XML Path Language (XPath) 3.1, W3C Recommendation. Edited
by: Robie, J; Dyck, M; & Spiegel, J. 21 March 2017
Available at: https://www.w3.org/TR/xpath-31/

W3CXQuery 3.1: an XMLQuery Language XQuery 3.1: an XML Query Language,W3C Recommendation.
Edited by: Robie, J; Dyck, M; & Spiegel, J. 21 March 2017
Available at: https://www.w3.org/TR/xquery-31/

W3CXQueryandXPathDataModel 3.1XQueryandXPathDataModel 3.1,W3CRecommendation. Edited
by: Walsh, N.; Snelson, J.; & Coleman, A. 21 March 2017
Available at: https://www.w3.org/TR/xpath-datamodel/

W3C XQuery and XPath Functions and Operators 3.1 XQuery and XPath Functions and Operators 3.1,
W3C Recommendation. Edited by: Malhotra, Ashok et al. 21 March 2017
Available at: https://www.w3.org/TR/xpath-functions/

W3C XQuery 1.0 and XPath 2.0 Formal Semantics XQuery 1.0 and XPath 2.0 Formal Semantics, W3C
Recommendation. Edited by: Draper, Denise, et al. 14 December 2010, revised 7 September 2015
Available at: https://www.w3.org/TR/xquery-semantics/

W3C XQuery Update Facility 1.0 XQuery Update Facility 1.0, W3C Recommendation. Edited by: Robie,
Jonathan et al. 17 March 2011
Available at: https://www.w3.org/TR/xquery-update-10/
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3 Terms and definitions

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

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

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1
DTD
XML 1.0 document type declaration (3.2) or XML 1.1 document type declaration (3.3)

3.2
XML 1.0 document type declaration
declaration that contains orpoints tomarkupdeclarations that provide a grammar for a class of documents
as defined in XML 1.0
[SOURCE: XML 1.0, 2.8]

3.3
XML 1.1 document type declaration
declaration that contains orpoints tomarkupdeclarations that provide a grammar for a class of documents
as defined in XML 1.1
[SOURCE: XML 1.1, 2.8]

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

3.5
XML 1.0 document
well-formed XML document, as defined in XML 1.0
[SOURCE: XML 1.0, 2.1]

3.6
XML 1.1 document
well-formed XML document, as defined in XML 1.1
[SOURCE: XML 1.1, 2.1]

3.7
annotation
annotation schema component, as defined in XML Schema Part 1: Structures
[SOURCE: XML Schema Part 1: Structures, 3.13]

3.8
facet
facet, as defined in XML Schema Part 2: Datatypes
[SOURCE: XML Schema Part 2: Datatypes, 2.4]

4 © ISO/IEC 2023 – All rights reserved
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3.9
wildcard schema component
wildcard schema component, as defined in XML Schema Part 1: Structures
[SOURCE: XML Schema Part 1: Structures, 3.10.2]

3.10
XML schema
XML Schema, as defined in XML Schema Part 1: Structures
[SOURCE: XML Schema Part 1: Structures, 2.1]

3.11
all group content model
content model of an XML schema complex type described with xs:all as defined in XML Schema Part
1: Structures
[SOURCE: XML Schema Part 1: Structures, 3.8]

3.12
canonical XML schema literal
canonical lexical representation for anXMLschema typeXST, as defined inXMLSchemaPart 2: Datatypes,
based on Canonical XML 1.1
Note 1 to entry: There is a unique canonical XML schema literal for each value in the value space of XST.

[SOURCE: XML Schema Part 2: Datatypes, 2.3.1]

3.13
empty XQuery sequence
empty sequence, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 2.5]

3.14
global element declaration schema component
element declaration schema component of a global element declaration, as defined in XML Schema Part
1: Structures
[SOURCE: XML Schema Part 1: Structures, 3.3.2]

3.15
metadata
data about data
Note 1 to entry: In this document, metadata is included in table descriptors, column descriptors, and so
forth, as defined in ISO/IEC 9075-2

3.16
sequence content model
contentmodel of an XML schema complex type describedwithxs:sequence as defined in XMLSchema
Part 1: Structures
[SOURCE: XML Schema Part 1: Structures, 3.3.2]

3.17
SQL value space
set of all values for a particular SQL <data type>

3.18
URI
Uniform Resource Identifier as defined in RFC 3986
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3.19
valid XML character
if Feature X211, “XML 1.1 support”, is supported, then a valid XML 1.1 character (3.21); otherwise, a
valid XML 1.0 character (3.20)

3.20
valid XML 1.0 character
valid character as defined in XML 1.0, rule [2], “Char”
[SOURCE: XML 1.0, 2.2]

3.21
valid XML 1.1 character
valid character as defined in XML 1.1, rule [2], “Char”
[SOURCE: XML 1.1, 2.2]

3.22
XML attribute
XML 1.0 attribute (3.23) or XML 1.1 attribute (3.24)

3.23
XML 1.0 attribute
attribute, as defined in XML 1.0
[SOURCE: XML 1.0, 3.3]

3.24
XML 1.1 attribute
attribute, as defined in XML 1.1
[SOURCE: XML 1.1, 3.3]

3.25
XML attribute information item
attribute information item, as defined in XML Information Set
[SOURCE: XML Information Set, 2.3]

3.26
XML character information item
character information item, as defined in XML Information Set
[SOURCE: XML Information Set, 2.6]

3.27
XML declaration
XML 1.0 declaration (3.28) or XML 1.1 declaration (3.29)

3.28
XML 1.0 declaration
XMLDecl, as defined in XML 1.0
[SOURCE: XML 1.0, 2.8]

3.29
XML 1.1 declaration
XMLDecl, as defined in XML 1.1
[SOURCE: XML 1.1, 2.8]
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3.30
XML document information item
document information item, as defined in XML Information Set
[SOURCE: XML Information Set, 2.1]

3.31
XML element
XML 1.0 element (3.32) or XML 1.1 element (3.33)

3.32
XML 1.0 element
element, as defined in XML 1.0
[SOURCE: XML 1.0, 3.2]

3.33
XML 1.1 element
element, as defined in XML 1.1
[SOURCE: XML 1.1, 3.2]

3.34
XML element information item
element information item, as defined in XML Information Set
[SOURCE: XML Information Set, 2.2]

3.35
XML information item
information item, as defined in XML Information Set
[SOURCE: XML Information Set, 2]

3.36
XML 1.0 Name
Name as defined by XML 1.0
[SOURCE: XML 1.0, 2.3]

3.37
XML 1.1 Name
Name as defined by XML 1.1
[SOURCE: XML 1.1, 2.3]

3.38
XML 1.0 NameChar
NameChar as defined by XML 1.0
[SOURCE: XML 1.0, 2.3]

3.39
XML 1.1 NameChar
NameChar as defined by XML 1.1
[SOURCE: XML 1.1, 2.3]

3.40
XML 1.1 NameStartChar
NameStartChar as defined by XML 1.1
[SOURCE: XML 1.1, 2.3]
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3.41
XML namespace
XML 1.0 namespace (3.42) or XML 1.1 namespace (3.43)

3.42
XML 1.0 namespace
XML namespace, as defined in Namespaces in XML 1.0
[SOURCE: Namespaces in XML 1.0, 2]

3.43
XML 1.1 namespace
XML namespace, as defined in Namespaces in XML 1.1
[SOURCE: Namespaces in XML 1.1, 2]

3.44
XML namespace prefix
XML 1.0 namespace prefix (3.45) or XML 1.1 namespace prefix (3.46)

3.45
XML 1.0 namespace prefix
XML namespace prefix, as defined in Namespaces in XML 1.0
[SOURCE: Namespaces in XML 1.0, 3]

3.46
XML 1.1 namespace prefix
XML namespace prefix, as defined in Namespaces in XML 1.1
[SOURCE: Namespaces in XML 1.1, 3]

3.47
XML 1.0 NCName
NCName, as defined by rule [4] in Namespaces in XML 1.0
[SOURCE: Namespaces in XML 1.0, 3]

3.48
XML 1.1 NCName
NCName, as defined by rule [4] in Namespaces in XML 1.1
[SOURCE: Namespaces in XML 1.1, 3]

3.49
XML 1.0 QName
QName, as defined by rule [7] of Namespaces in XML 1.0
[SOURCE: XML 1.0, 4]

3.50
XML 1.1 QName
QName, as defined by rule [7] of Namespaces in XML 1.1
[SOURCE: XML 1.1, 4]

3.51
XML Qname prefix
XML 1.0 QName prefix (3.52) or XML 1.1 QName prefix (3.53)
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3.52
XML 1.0 QName prefix
Prefix, as defined by rule [10] of Namespaces in XML 1.0
[SOURCE: Namespaces in XML 1.0, 4]

3.53
XML 1.1 QName prefix
Prefix, as defined by rule [10] of Namespaces in XML 1.1
[SOURCE: Namespaces in XML 1.1, 4]

3.54
XML 1.0 QName local part
LocalPart, as defined by rule [11] of Namespaces in XML 1.0
[SOURCE: Namespaces in XML 1.0, 4]

3.55
XML 1.1 QName local part
LocalPart, as defined by rule [11] of Namespaces in XML 1.1
[SOURCE: Namespaces in XML 1.1, 4]

3.56
XML schema built-in data type
built-in datatype, as defined in XML Schema Part 2: Datatypes
[SOURCE: XML Schema Part 2: Datatypes, 3]

3.57
XML schema complex type
complex type defined by a complex type definition, as defined in XML Schema Part 1: Structures
[SOURCE: XML Schema Part 1: Structures, 3.4]

3.58
XML schema data type
datatype, as defined in XML Schema Part 2: Datatypes
[SOURCE: XML Schema Part 2: Datatypes, A]

3.59
XML schema document
schema document, as defined in XML Schema Part 1: Structures
[SOURCE: XML Schema Part 1: Structures, 4.2]

3.60
XML schema primitive type
primitive type, as defined in XML Schema Part 2: Datatypes
[SOURCE: XML Schema Part 2: Datatypes, 4.1.1]

3.61
XML schema simple type
simple type defined by a simple type definition, as defined in XML Schema Part 2: Datatypes
[SOURCE: XML Schema Part 2: Datatypes, 4.1.2]
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3.62
XML schema type
termused to collectively refer to XML schema built-in data types (3.56), XML schema complex types (3.57),
XML schemadata types (3.58), andXML schema simple types (3.61),when it is not necessary to distinguish
among those terms

3.63
XML target namespace
target namespace as defined by XML Schema Part 1: Structures

3.64
XML target namespace URI
URI (3.18) of an XML target namespace (3.63)

3.65
XML text
character string that is a substring of a textual XML 1.0 content or a textual XML 1.1 content, as defined
in Subclause 10.18, “Parsing a string as an XML value”

3.66
XML value space
value space, as defined by XML Schema Part 2: Datatypes
[SOURCE: XML Schema Part 2: Datatypes, 2.2]

3.67
XQuery accessor
accessor, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 5]

3.68
XQuery atomic type
atomic type, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 2.1]

3.69
XQuery atomic value
atomic value, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 2.7.5]

3.70
XQuery attribute node
attribute node, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 3.3.1.1]

3.71
XQuery comment node
comment node, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 6.6]
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3.72
XQuery datetime normalized value
normalized value of a value of XML schema types xs:dateTime, xs:date, xs:time, or any type
derived from these types, as this term is used in XQuery and XPath Functions and Operators 3.1, and
implicitly defined in XQuery and XPath Data Model 3.1, section 3.3.2 “Dates and Times”
[SOURCE: XQuery and XPath Data Model 3.1, 3.3.2]

3.73
XQuery datetime time zone component
time zone component of a value of XML schema types xs:dateTime, xs:date, xs:time, or any type
derived from these types, as this term is used in XQuery and XPath Functions and Operators 3.1 and
implicitly defined in XQuery and XPath Data Model 3.1, section 3.3.2, “Dates and Times”
[SOURCE: XQuery and XPath Data Model 3.1, 3.3.2]

3.74
XQuery document node
document node, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 6.1]

3.75
XQuery dynamic context
dynamic context, as defined in XQuery 3.1: an XML Query Language
[SOURCE: XQuery 3.1: an XML Query Language, 2.1.2]

3.76
XQuery element node
element node, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 6.2]

3.77
XQuery error
static error, type error or dynamic error, as defined in XQuery 3.1: an XML Query Language
[SOURCE: XQuery 3.1: an XML Query Language, 2.3]

3.78
XQuery evaluation with XML 1.0 lexical rules
process of determining the value of an XQuery expressionwith XML1.0 lexical rules, as defined in XQuery
3.1: an XML Query Language
[SOURCE: XQuery 3.1: an XML Query Language, 2.2]

3.79
XQuery evaluation with XML 1.1 lexical rules
process of determining the value of an XQuery expressionwith XML1.1 lexical rules, as defined in XQuery
3.1: an XML Query Language
[SOURCE: XQuery 3.1: an XML Query Language, 2.2]

3.80
XQuery expression
XQuery expression with XML 1.0 lexical rules, or an XQuery expression with XML 1.1 lexical rules
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3.81
XQuery expression context
expression context, consisting of a static context and a dynamic context, as defined in XQuery 3.1: an XML
Query Language
[SOURCE: XQuery 3.1: an XML Query Language, 2.1]

3.82
XQuery expression with XML 1.0 lexical rules
expression, as defined by rule [31], “Expr”, in XQuery 3.1: an XML Query Language, with rules [4],
“NCName”, and [7], “QName”, interpreted to reference Namespaces in XML 1.0
[SOURCE: XQuery 3.1: an XML Query Language, 4.17]

3.83
XQuery expression with XML 1.1 lexical rules
expression, as defined by rule [31], “Expr”, in XQuery 3.1: an XML Query Language, with rules [4],
“NCName”, and [7], “QName”, interpreted to reference Namespaces in XML 1.1
[SOURCE: XQuery 3.1: an XML Query Language, 4.17]

3.84
XQuery formal type notation
formal type notation, as defined by rule [24 (Formal)] “Type”, in XQuery 1.0 and XPath 2.0 Formal
Semantics

3.85
XQuery item
item, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 2.8]

3.86
XQuery namespace node
namespace node, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 6.4]

3.87
XQuery node
node, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 6]

3.88
XQuery node identity
node identity, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 2.3]

3.89
XQuery node property
property of a node, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 6]

3.90
XQuery processing instruction node
processing instruction node, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 6.5]
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3.91
XQuery sequence
sequence, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 2.5]

3.92
XQuery static context
static context, as defined in XQuery 3.1: an XML Query Language
[SOURCE: XQuery 3.1: an XML Query Language, 2.1.1]

3.93
XQuery text node
text node, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 6.7]

3.94
XQuery tree
tree, as defined in XQuery and XPath Data Model 3.1
[SOURCE: XQuery and XPath Data Model 3.1, 2.1]

3.95
XQuery variable
variable, as defined in XQuery 3.1: an XML Query Language
[SOURCE: XQuery 3.1: an XML Query Language, 4.13]
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4 Concepts

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

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

4.1.1 Notations

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

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

The syntax defined in this document is available from the ISO website as a “digital artifact”. See
https://standards.iso.org/iso-iec/9075/-14/ed-6/en/ to downloaddigital artifacts for
this document. To download the syntax defined in a plain-text format, select the file named
ISO_IEC_9075-14(E)_XML.bnf.txt. To download the syntax defined in an XML format, select the
file named ISO_IEC_9075-14(E)_XML.bnf.xml.

4.1.2 XML-related notations

Many of the standards referenced in Clause 2, “Normative references”, are produced and maintained by
the World Wide Web Consortium, including XML, XML Path Language (XPath) 3.1, XML Namespaces,
XML SchemaPart 1: Structures, XML SchemaPart 2: Datatypes, XML Information Set, XQuery 3.1: an XML
Query Language. W3C calls these international standards “Recommendations”, and places them on its
web site (https://www.w3.org). Whenever this document mentions a value, type, or other object
(broadly conceived) that is specified by aW3C Recommendation, then that object is indicated using bold
monospace font (for example, <xs:element>).

Similarly, when a textual variable in a Rule denotes an object that is specified by aW3CRecommendation,
then the variable is written in italicized bold monospace font (for example, FACETP).

The following list enumerates many, but not necessarily all, of the kinds of objects that are specified by
W3C Recommendations.

— XML text;

— XML values;

— XML namespaces and XML namespace prefixes;

— XML schema types;

— XQuery types;

— XQuery nodes;

— XQuery node properties;

— XQuery expressions;

— XQuery functions;

— XQuery variables;

— XQuery formal type notations;
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— XQuery static and dynamic contexts.

On the other hand, an object that has some feature or aspect that is not specified by W3C is not in bold.
For example, W3C objects do not have the ability to be null. Since a value of XML type may be null, it is
not represented in bold. As another example, a registered XML schema has an SQL privilege associated
with it. In addition, non-bold variables are used for SQL BNF non-terminals, even when they are used to
identify W3C objects.

This document specifies an interface between SQL and objects specified by W3C. As such, some values
may be bothW3Cobjects and also SQL objects. Therefore no notational convention can be totally consist-
ent. In particular, it is permitted to assign a bold value to a non-bold variable, or to assign a non-bold
value to a bold variable (provided the non-bold value has been determined to have no SQL-only feature,
such as being a null). It is also permitted to compare a bold value and a non-bold value.

Whenever XML text is presented, an SQL/XML implementation may substitute equivalent XML text, for
example, through insertion or deletion of insignificant blanks or new lines.

In this document, <left bracket>/<right bracket> pairs occur in five contexts.

— Aspart of BNFproductions, inwhich a pair of brackets surrounds one ormore non-terminal and/or
terminal symbols that are, treated as a single group, optional.

— In code examples, in which the brackets are literal characters that represent themselves as part of
the code.

— In ordinary text, in which a pair of brackets enclose a word or phrase that identifies a publication
referenced in Clause 2, “Normative references”.

— In ordinary text, in which a pair of brackets enclose a number that identifies the number of a BNF
production specified in the publication whose reference appears nearby.

— In ordinary text, in which a pair of brackets enclose a word or phrase that identifies the name of a
property defined in XML Information Set.

In this document, <left brace>/<right brace> pairs occur in three contexts.

— As part of BNF productions, in which a pair of braces surrounds one or more non-terminal and/or
terminal symbols that are to be handled as a single group.

— In code examples, in which the braces are literal characters that represent themselves as part of
the code.

— In ordinary text, inwhich the braces enclose aword or phrase that identifies the name of a property
defined in XML Schema Part 1: Structures.

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

4.2.1 Naming of predefined types

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

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

Insert after the 3rd paragraph: The data types XML(DOCUMENT(UNTYPED)), XML(DOCUMENT(ANY)),
XML(DOCUMENT(XMLSCHEMA)), XML(CONTENT(UNTYPED)), XML(CONTENT(ANY)), XML(CON-
TENT(XMLSCHEMA)), and XML(SEQUENCE) are referred to as the XML types. Values of XML types are
called XML values.
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4.2.2 Data type terminology

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

Insert into the 11th paragraph, after the last list item:

— A type T is XML-ordered if T is S-ordered, where S is the set consisting of the XML types.

4.3 XML

4.3.1 Introduction

Fuller descriptions of XML concepts can be found in the documents about XML included in Clause 2,
“Normative references”.

4.3.2 XML types

An XML type is described by an XML type descriptor. An XML type descriptor contains the following
items.

— The name of the data type (XML).

— The primary XML type modifier described by the <primary XML type modifier> (DOCUMENT,
CONTENT, or SEQUENCE).

— The secondary XML type modifier described by the <secondary XML type modifier> (UNTYPED,
ANY, or XMLSCHEMA), if any.

— The registered XML schema descriptor of the indicated registered XML schema, if any.

— The XML namespace URI of the indicated XML namespace, if any.

— The XML NCName of the indicated global element declaration schema component, if any.
NOTE1—“Indicated registeredXML schema”, “indicatedXMLnamespace”, and “indicated global element declaration
schema component” are defined in Subclause 11.5, “<XML valid according to clause>”.

An XML type whose primary XML typemodifier is DOCUMENT andwhose secondary XML typemodifier
is UNTYPED is called an XML(DOCUMENT(UNTYPED)) type.

An XML type whose primary XML typemodifier is DOCUMENT andwhose secondary XML typemodifier
is ANY is called an XML(DOCUMENT(ANY)) type.

An XML type whose primary XML typemodifier is DOCUMENT andwhose secondary XML typemodifier
is XMLSCHEMA is called an XML(DOCUMENT(XMLSCHEMA)) type.

NOTE2—Thenumber of XML(DOCUMENT(XMLSCHEMA)) types is determinedby the number of registeredXML schemas,
the number of XML namespaces in those XML schemas, and the number of global element declaration schema components
in those XML schemas.

An XML type whose primary XML type modifier is CONTENT and whose secondary XML type modifier
is UNTYPED is called an XML(CONTENT(UNTYPED)) type.

An XML type whose primary XML type modifier is CONTENT and whose secondary XML type modifier
is ANY is called an XML(CONTENT(ANY)) type.

An XML type whose primary XML type modifier is CONTENT and whose secondary XML type modifier
is XMLSCHEMA is called an XML(CONTENT(XMLSCHEMA)) type.

NOTE 3— The number of XML(CONTENT(XMLSCHEMA)) types is determined by the number of registered XML schemas,
the number of XML namespaces in those XML schemas, and the number of global element declaration schema components
in those XML schemas.

An XML type whose primary XML type modifier is SEQUENCE is called an XML(SEQUENCE) type.
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Whendetermining the declared type of an <XML value expression>, an SQL-implementation is permitted
to use the XML(DOCUMENT(ANY)) type in place of XML(DOCUMENT(UNTYPED)) and XML(DOCU-
MENT(XMLSCHEMA)) types, the XML(CONTENT(ANY)) type in place of XML(CONTENT(UNTYPED)),
XML(CONTENT(XMLSCHEMA)), and XML(DOCUMENT(ANY)) types, and the XML(SEQUENCE) type in
place of the XML(CONTENT(ANY)) type.

NOTE 4— The above substitutions can be applied transitively. For instance, an SQL-implementation is permitted to use
the XML(SEQUENCE) type in place of the XML(DOCUMENT(UNTYPED)) type.

4.3.3 Characteristics of XML values

An XML value is either the null value or an XQuery sequence.

Every XML value is a value of type XML(SEQUENCE).

Every XML value that is either the null value or an XQuery document node is a value of type XML(CON-
TENT(ANY)).

Every XML value that is either:

— the null value;

— a non-null value of type XML(CONTENT(ANY)) that is an XQuery document node D such that all of
the following are true:

• for every XQuery element node that is contained in the XQuery tree T rooted in D, the type-
name property is xs:untyped and the nilled property is false,

• for every XQuery attribute node that is contained in T, the type-name property is
xs:untypedAtomic.

is a value of type XML(CONTENT(UNTYPED)).

Every XML value that is either:

— the null value;

— a non-null value of type XML(CONTENT(ANY)) that is an XQuery document node D such that every
XQuery element node that is contained in the XQuery tree T rooted in D is valid according to at least
one of the following:

• an XML schema S,

• an XML namespace N in an XML schema S,

• a global element declaration schema component E in an XML schema S.

is a value of type XML(CONTENT(XMLSCHEMA)) whose type descriptor includes the registered XML
schema descriptor of S and, if N is specified, the XML namespace URI of N or, if E is specified, the XML
namespace URI of E and the XML NCName of E.

Every XML value that is either:

— the null value;

— a non-null value of type XML(CONTENT(ANY)) that is an XQuery document node whose children
property has exactly one XQuery element node, zero or more XQuery comment nodes, and zero or
more XQuery processing instruction nodes.

is a value of type XML(DOCUMENT(ANY)).

Every XML value that is either:
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— the null value;

— a non-null value of type XML(CONTENT(UNTYPED)) that is an XQuery document node whose
children property has exactly one XQuery element node, zero or more XQuery comment nodes,
and zero or more XQuery processing instruction nodes.

is a value of type XML(DOCUMENT(UNTYPED)).

Every XML value that is either:

— the null value;

— anon-null value of type XML(DOCUMENT(ANY)) that is valid according to at least one of the follow-
ing:

• an XML schema S,

• an XML namespace N in an XML schema S,

• a global element declaration schema component E in an XML schema S.

is a value of type XML(DOCUMENT(XMLSCHEMA)) whose type descriptor includes the registered XML
schema descriptor of S and, if N is specified, the XML namespace URI of N, or, if E is specified, the XML
namespace URI of E and the XML NCName of E.

Two XML values are regarded as equivalent as specified in Subclause 10.7, “Determination of equivalent
XML values”.

4.3.4 XML comparison and assignment

A value of an XML type S is assignable to a site of an XML type T if exactly one of the following is true.

— T is either XML(DOCUMENT(UNTYPED)) or XML(CONTENT(UNTYPED)) and S is either
XML(DOCUMENT(UNTYPED)) or XML(CONTENT(UNTYPED)).

— T is either XML(DOCUMENT(XMLSCHEMA)) or XML(CONTENT(XMLSCHEMA)) and S is either
XML(DOCUMENT(XMLSCHEMA)) or XML(CONTENT(XMLSCHEMA)) such that the registered XML
schema descriptors included in the XML type descriptors of both T and S identify identical XML
schemas, the XML namespace URI included in the XML type descriptor of T, if any, is identical to
the XML namespace URI included in the XML type descriptor of S, as defined by XML Namespaces,
and the XML NCName of the global element declaration schema component included in the XML
typedescriptor ofT, if any, is identical to theXMLNCNameof the global element declaration schema
component included in the XML type descriptor of S.

NOTE 5— The notion of identical XML schemas is defined in Subclause 4.3.6, “Registered XML schemas”.

— T is either XML(DOCUMENT(ANY)), XML(CONTENT(ANY)), or XML(SEQUENCE) and S is an XML
type.

Operations that involve assignmentof XMLvaluesuse thekeywordsBYREF to indicate that the assignment
preserves XQuerynode identity, andBYVALUE to indicate that the assignment loses XQuery node identity.

XML values are not comparable.

4.3.5 Operations involving XML values

<XMLdocument> is an operator that returns an XML value, given another XML value. The newXML value
consists of anXQuerydocumentnode that is constructed according to the rules of the computeddocument
constructor in XQuery 3.1: an XML Query Language.

<XML element> is an operator that returns an XML value, given an XML element name, an optional list
of XML namespaces, an optional list of XML attributes, and an optional list of values as the content of the
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new element. The value of <XML element content> can be any value that has a mapping to an XML value.
The result, an XQuery element node, may optionally be placed as the sole child of an XQuery document
node.

<XML forest> is an operator that returns an XML value, given an optional list of XML namespaces and a
list of <forest element>s. An XQuery element node is produced from each <forest element>, using the
columnnameor, if provided, the <forest element name>as theXMLelement nameand the<forest element
value> as the element content. The value of <forest element value> can be any value that has a mapping
to an XML value. The result, an XQuery sequence, may optionally be placed in an XQuery document node.

<XML concatenation> is an operator that returns an XML value by concatenating a list of XML values, as
defined in Subclause 6.13, “<XML concatenation>”. The result, an XQuery sequence, may optionally be
placed in an XQuery document node.

<XML comment> is an operator that returns an XML value, given a character string CS. The XML value
consists of an XQuery comment node whose content property is CS, mapped to Unicode. This XQuery
comment node may optionally be placed as the sole child of an XQuery document node.

<XMLPI> is an operator that returns an XML value, given an <identifier> and an optional character string
CS. The XML value consists of an XQuery processing instruction node whose target property is the
<identifier>, and whose content property is CS, trimmed of leading blanks andmapped to Unicode. This
XQuery processing instruction node may optionally be placed as the sole child of an XQuery document
node.

<XML text> is an operator that returns an XML value, given a character string CS. The XML value consists
of an XQuery text node whose content property is CS, mapped to Unicode. The XQuery text node may
optionally be placed as the sole child of an XQuery document node.

<XML query> is an operator that evaluates an XQuery expression, whichmay be parameterizedwith any
number of input parameters. The result, an XQuery sequence, may optionally be placed in an XQuery
document node.

<XML table> is a kind of <derived table>, whichmay be used to query an XML value as a table. The result
is specified by means of <XML table row pattern>, <XML table argument list>, and <XML table column
definitions>. The result is computed in the following steps.

— The <XML table row pattern> is an XQuery expression that is evaluated, with <XML table argument
list> as the (optional) input arguments. This produces an intermediate result, an XQuery sequence.

— Each XQuery item in the intermediate result is used to create a row of the final result.

— The columns of the result are specified by <XML table column definitions>, which is a collection of
<XML table column definition>s modeled on a <table definition>. Thus, each result column has a
<data type>, and, optionally, a <default clause>. Each <XML table column definition> also specifies,
explicitly or implicitly, an <XML table column pattern> XTCP, which is an XQuery expression.

— To generate the value for a particular row and column of the final result, the column pattern (i.e.,
the XQuery expression XTCP) is evaluated using a particular XQuery item of the intermediate result
as the input parameter, and then cast to the <data type> of the result column. If XTCP evaluates to
the empty XQuery sequence, then the column’s <default clause>, if any, determines the column’s
default value.

<XML character string serialization> is an operator that returns a character string, given an XML value,
using the algorithm in XSLT andXQuery Serialization 3.1. Optionally, the input XML valuemay be checked
to ensure that it is an XQuery document node whose children property has exactly one XQuery element
node. Other options may be used to specify the version of XML text that is produced (i.e., either a textual
XML 1.0 content or a textual XML 1.1 content); and whether an XML declaration is produced or not.

<XML binary string serialization> is an operator that returns a binary string, given an XML value, using
the algorithm in XSLT and XQuery Serialization 3.1. <XML binary string serialization> supports the same
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options as <XML character string serialization>, plus the ability to specify the encoding (character set)
of the result.

<XML parse> is an operator that parses a character string or binary string value, i.e., converts XML text
to a set of XML information items, according to the rules of XML Information Set, and then converts that
set of XML information items into an XQuery document node, according to the rules of XQuery and XPath
Data Model 3.1.

<XML validate> is an operator that validates an XML value according to a registered XML schema.
Optionally, the registeredXMLschemaagainstwhich to validatemaybe chosenon thebasis of the contents
of the data value, or itmay be specifieddirectly in the <XMLvalidate>. In the latter case, additional options
allow the validation to be confined to a particular namespace of the designated registered XML schema,
or to a particular global element declaration schema component. Upon successful validation, <XML val-
idate> returns a copy of the input XML value augmented with default values and type annotations. If
validation fails, <XML validate> raises an exception.

<XML content predicate> is a predicate that determines if an XML value is an XQuery document node.

<XML document predicate> is a predicate that determines if an XML value is an XQuery document node
whose children property contains exactly one XQuery element node, zero or more XQuery comment
nodes, and zero or more XQuery processing instruction nodes.

<XML exists predicate> is a predicate that evaluates an XQuery expression and determines if the result
is a null value, an empty XQuery sequence, or a non-empty XQuery sequence.

<XML valid predicate> is a predicate that determines if an XML value is valid according to a registered
XML schema. Optionally, the registered XML schema to validate against may be chosen on the basis of
the contents of the data value, or it may be specified directly in the <XML valid predicate>. In the latter
case, additional options allow the validation to be confined to a particular namespace of the designated
registered XML schema, or to a particular global element declaration schema component.

4.3.6 Registered XML schemas

A registered XML schema is an XML schema that has been made known to the SQL-server. The means by
which an XML schema is registered is implementation-defined (IW200).

A global element declaration schema component of a registered XML schema is non-deterministic if it
contains or references awildcard schema componentwhose {namespace constraint} property is either
not together with a namespace name, or any, and whose {process contents} property is either strict
or lax (as defined in XML Schema Part 1: Structures section 3.10.1, “TheWildcard Schema Component”).

NOTE 6— The elements of an XML schema Document corresponding to such wildcard schema components are elements
<xs:any> or <xs:anyAttribute> in which the namespace attribute is either missing or has the value “##any” or
“##other”, and the processContents attribute is either missing or has either the value “strict” or the value “lax”.

An XML namespaceNS contained in a registered XML schema is non-deterministic ifNS contains a global
element declaration schema component that is non-deterministic.

A registered XML schema is non-deterministic if it contains a non-deterministic XML namespace.

A registered XML schema is described by a registered XML schema descriptor. A registered XML schema
descriptor includes the following.

— The target namespace URI of the registered XML schema.

— The schema location URI of the registered XML schema.

— The <registered XML schema name> of the registered XML schema.

— An indication of whether the registered XML schema is permanently registered.

— An indication of whether the registered XML schema is non-deterministic.

20 © ISO/IEC 2023 – All rights reserved

ISO/IEC 9075-14:2023(E)
4.3 XML

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


— An unordered collection of the namespaces defined by the registered XML schema (the target
namespace is one of these namespaces).

— For each namespace defined by the registered XML schema, an unordered collection of the global
element declaration schema components in that namespace, with an indication for each global
elementdeclaration schemacomponentwhether that global elementdeclaration schemacomponent
is non-deterministic.

NOTE 7—Without Feature X161, “Advanced Information Schema for registered XML schemas”, information whether an
XML schema is deterministic, information about the collection of namespaces defined in that XML schema, and, for each
such namespace information about the global element declaration schema components in that namespace, is not available
in the XML_SCHEMAS, XML_SCHEMA_NAMESPACES, and XML_SCHEMA_ELEMENTS views.

A registered XML schema is identified by its <registered XML schema name>.

Two registered XML schemas are considered identical if both are identified by the same <registered XML
schema name>.

Certain XML schemas, defined by either this document or by some normative reference, are always
registered. These XML schemas are enumerated in Table 1, “Permanently registered XML schemas”.

Table 1— Permanently registered XML schemas

Target namespace URI1Common prefix
(non-normative)

http://www.w3.org/2001/XMLSchemaxs

http://www.w3.org/2001/XMLSchema-instancexsi

http://standards.iso.org/iso/9075/2003/sqlxmlsqlxml

1 The schema location URIs and <registered XML schema name>s of these XML schemas are implemen-
tation-defined (IV200).

NOTE8—The “commonprefix” column in the preceding table indicates the prefix(es) commonly associatedwith the target
namespaces of these XML schemas, but there is no requirement to refer to them by these prefixes.

If a <data type>, an <XML validate>, or an <XML valid predicate> that contains an <XML valid according
to what> XVACC is contained in a <query expression> of a view, a check constraint, or an assertion, the
<triggered action> of a trigger, or in an <SQL-invoked routine>, then the registered XML schema that is
referenced by XVACC is determined at the time the view is created, the check constraint is defined, the
assertion is created, the trigger is created, or the SQL-invoked routine is created. The same registered
XML schema is referenced whenever the view is used, or the check constraint or assertion is evaluated,
the trigger is executed, or the SQL-invoked routine is invoked.

4.4 Data conversions
This Subclause modifies Subclause 4.13, “Data conversions”, in ISO/IEC 9075-2.

Insert before the 3rdparagraph: Data conversions between thepredefineddata types defined in ISO/IEC
9075-2 and the XML types can be specified by an <XML cast specification>.

A conversion from an XML type to a non-XML type is computed as follows:

1) XQuery document nodes are removed from the source value.

2) The result is converted to anXQuery sequenceof XQuery atomic valuesAVusing theXQuery function
fn:data().
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3) An XML schema data type XT is chosen to correspond to the target <data type>. For example, if the
target <data type> is INTEGER then XT is xs:integer.

4) AV is converted to XT using the rules of XQuery 3.1: an XML Query Language, producing BV.

5) BV is a value of an XML schema data type, which is either an XML schema primitive type, or derived
from an XML schema primitive type. For example, BV might be a value of XML schema type
xs:short, which is derived from xs:decimal. The value spaces of most XML schema primitive
types are identified with an SQL value space. For example, the XML value space of xs:decimal is
identified with the SQL value space of exact numeric values. If, say, BV has the value 9075.14 in
the XML value space of xs:decimal, then BV is also regarded as being the value 9075.14 in the
SQL value space of exact numeric values. These value space identifications are defined in
Subclause 4.11.8, “Mapping XQuery atomic values to SQL values”.

6) BV, regarded now as a value of an SQL value space, is converted to the target <data type>, using a
<cast specification>.

A conversion from a non-XML type to an XML type is computed as follows:

1) The source value is converted to a <character string literal> whose value is the result of applying
the General Rules of Subclause 9.8, “Mapping values of SQL data types to values of XML schema
data types”.

2) The <character string literal> is parsed using <XML parse>, producing an XQuery document node
D.

3) If the target <data type> is XML(CONTENT(UNTYPED)) or XML(CONTENT(ANY)), then D is the
result.

4) If the target <data type> is XML(SEQUENCE), then D is converted to an XQuery atomic value by
evaluating anXQuery cast expression. TheXQuery type to convert to is chosenbased on the declared
type of the source value. For example, if the declared type of the source is exact numeric, then the
XQuery type of the result is xs:decimal.

4.5 Data analysis operations
This Subclause modifies Subclause 4.18, “Data analysis operations”, in ISO/IEC 9075-2.

4.5.1 Aggregate functions

This Subclause modifies Subclause 4.18.4, “Aggregate functions”, in ISO/IEC 9075-2.

Insert into the 7th paragraph, after the last list item:

— If XMLAGG is specified, then an XML value formed from the <XML value expression> evaluated for
each row that qualifies.

4.6 SQL-invoked routines
This Subclause modifies Subclause 4.35, “SQL-invoked routines”, in ISO/IEC 9075-2.

4.6.1 Routine descriptors

This Subclause modifies Subclause 4.35.5, “Routine descriptors”, in ISO/IEC 9075-2.

Insert into the 1st paragraph, in the 6th list item, after the last list item:

— For every SQL parameter whose declared type is an XML type or a distinct type whose source type
is an XML type, an indication of the <XML passing mechanism>.
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Insert into the 1st paragraph, in the 11th list item, after the last list item:

— If the<returns clause> contains an<XMLpassingmechanism>, then that <XMLpassingmechanism>.

Insert into the 1st paragraph, in the 15th list item, after the last list item:

— For every SQL parameter that has an associated string type, the character string type descriptor of
the associated string type.

— For every SQL parameter that has an associated XML option, an indication of the associated XML
option.

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

4.7.1 SQL-statements classified by function

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

4.7.1.1 SQL-session statements

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

Insert into the 1st paragraph, after the last list item:

— <set XML option statement>

4.8 Basic security model
This Subclause modifies Subclause 4.42, “Basic security model”, in ISO/IEC 9075-2.

4.8.1 Privileges

This Subclause modifies Subclause 4.42.2, “Privileges”, in ISO/IEC 9075-2.

Insert into the 1st paragraph, after the last list item:

— registered XML schema

Insert into the 11th paragraph, after the last list item:

— registered XML schema

Insert after the 11th paragraph: USAGE privileges on registered XML schemas are granted or revoked
by implementation-defined (IW201) means.

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

4.9.1 SQL-session properties

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

Insert after the 6th paragraph: An SQL-session has an XMLoption that is used to identify the <document
or content> option needed in the implicit invocation of XMLSERIALIZE and XMLPARSE operators during
the execution of <preparable statement>s that are prepared in the current SQL-session by either an
<execute immediate statement> or a <prepare statement>. The XML option is initially set to an imple-
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mentation-defined (ID200) value, but can subsequently be changed by the successful execution of a <set
XML option statement>.

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

— The current XML option.

4.10 XML namespaces
This document references certain XMLnamespaces that are defined by theWorld-WideWeb Consortium
or by this document. Each XML namespace is referenced using an XML namespace prefix. The XML
namespace prefixes and their definitions are shown in Table 2, “XMLnamespace prefixes and their URIs”.

Table 2— XML namespace prefixes and their URIs

XML namespace URIXML namespace prefix

http://www.w3.org/2001/XMLSchemaxs

http://www.w3.org/2001/XMLSchema-instancexsi

http://standards.iso.org/iso/9075/2003/sqlxmlsqlxml

A conforming SQL/XML implementation is not required to use the XML namespace prefixes xs, xsi, or
sqlxml to reference these XML namespaces, but whatever XML namespace prefix it uses shall be asso-
ciated with the proper URI.

TheXMLnamespace identifiedby theXMLnamespaceprefix “sqlxml” is normativelydefined inClause23,
“SQL/XML XML schema”.

A resource containing theXML schemadefinitionof theXMLnamespace identifiedby theXMLnamespace
prefix “sqlxml” (that is, a file containing an XML schema document) has been made available on the
World Wide Web. The URI of that resource is:

http://standards.iso.org/iso/9075/2003/sqlxml.xsd

It is intended that the contents of that file be identical to the contents of Clause 23, “SQL/XML XML
schema”. This file has been created for the convenience of the implementors of this document.

4.11 Overview of mappings

4.11.1 Introduction to mappings

This document defines mappings from SQL to XML, and from XML to SQL. The mappings from SQL to
XML include the following,

— Mapping SQL character sets to Unicode.

— Mapping SQL <identifier>s to XML names.

— Mapping SQL data types (as used in SQL-schemas to define SQL-schema objects such as columns)
to XML schema data types.

— Mapping values of SQL data types to values of XML schema data types.

— Mapping an SQL table to an XML document and an XML schema document.

— Mapping an SQL schema to an XML document and an XML schema document.
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— Mapping an SQL catalog to an XML document and an XML schema document.

The mappings from XML to SQL include the following.

— Mapping Unicode to SQL character sets.

— Mapping XML names to SQL <identifier>s.

4.11.2 Mapping SQL character sets to Unicode

For each character set SQLCS in the SQL-environment, there shall be a mapping CSM of strings of SQLCS
to strings of Unicode, as defined in The Unicode® Standard. In this document, “Unicode” refers to the
character repertoire named “UCS”. The mapping CSM is called homomorphic if for each non-negative
integer N, there exists a non-negative integerM such that all strings of length N in SQLCS are mapped to
strings of lengthM in Unicode. CSM is implementation-defined (IA091). However, if any Unicode code
point is mapped to a character that is not a valid XML character, an exception condition is raised.

NOTE 9— The entity references &lt;, &amp;, &gt;, &apos;, and &quot;, as well as character references, as defined
by XML are regarded as each representing a single character in XML, and do not pose an obstacle to defining homomorphic
mappings.

4.11.3 Mapping Unicode to SQL character sets

For each character set SQLCS in the SQL-environment, there shall be an implementation-defined (IA092)
mapping CSM of strings of Unicode to strings of SQLCS.

4.11.4 Mapping SQL <identifier>s to XML

Since not every SQL <identifier> is an acceptable XML name, it is necessary to define a mapping of SQL
<identifier>s to XML names. This mapping is defined in Subclause 9.1, “Mapping SQL <identifier>s to
XML names”. The basic idea of this mapping is that characters that are not valid in XML names are con-
verted to a sequence of hexadecimal digits derived from theUnicode encoding of the character, bracketed
by an introductory underscore and lower-case x and a trailing underscore.

There are two variants of themapping, known as partially escaped and fully escaped. The two differences
are in the treatment of non-initial <colon> and the treatment of an <identifier> beginningwith the letters
xml in any combination of upper or lower-case. The fully escaped variant maps a non-initial <colon> to
_x003A_, whereas the partially escaped variant maps non-initial <colon> to :. Also, the fully escaped
variant maps initial xml and XML to _x0078_ml and _x0058_ML, respectively, whereas the partially
escaped does not.

NOTE 10— This document specifies no syntax for invoking the partially escaped mapping specified in Subclause 9.1,
“Mapping SQL <identifier>s to XML names”. This specification is intended to be used by applications and referenced by
other standards.

4.11.5 Mapping XML names to SQL

A single algorithm suffices to reverse both the partially escaped and the fully escaped variants of the
mapping of SQL <identifier>s to XML names. This algorithm is found in Subclause 9.3, “Mapping XML
names to SQL <identifier>s”. The basic idea is to scan the XML name from left to right, looking for escape
sequences of the form _xNNNN_ or _xNNNNNN_where N denotes a hexadecimal digit. Such sequences
are converted to the character of SQL_TEXT that corresponds to the Unicode code point U+0000NNNN
or U+00NNNNNN, respectively.

NOTE 11— This document specifies no syntax for invoking the mapping specified in Subclause 9.3, “Mapping XML names
to SQL <identifier>s”. This specification is intended to be used by applications and referenced by other standards. It is the
responsibility of any such application or other standard to ensure that the correct number of arguments as well as a valid
value for each argument are supplied for this mapping.

NOTE 12— The sequence of mappings from SQL <identifier> to XML name (using either the fully escaped mapping or the
partially escapedmapping) to SQL <identifier> restores the original SQL <identifier> (assuming that every character in the
source SQL-implementation’s SQL <identifier> is a character of SQL_TEXT in the target SQL-implementation). However,
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the sequence of mappings from XML name to SQL <identifier> to XML Name does not necessarily restore the XML name.
Also, more than one XML name can be mapped to the same SQL <identifier>.

4.11.6 Mapping SQL data types to XML

For each SQL type or domain that is not unmappable, there is a corresponding XML schema type. The
mapping is fully specified in Subclause 9.5, “Mapping SQL data types to XML schema data types”. The
following is a conceptual description of this mapping.

In general, each SQL predefined type, distinct type, or domain SQLT is mapped to the XML schema type
XMLT that is the closest analog to SQLT. Since the value space of XMLT is frequently richer than the set
of values that can be represented by SQLT, facets are used to restrict XMLT in order to capture the
restrictions on SQLT as much as possible.

In addition, many of the distinctions in the SQL type system (for example, CHARACTER VARYING versus
CHARACTERLARGEOBJECT)haveno correspondingdistinction in theXMLschema type system. In order
to represent these distinctions, XML schema annotations are defined. The content of the annotations is
defined by this document; however, whether such annotations are actually generated is implementation-
defined (IA100). Elements from the XML namespace identified by the XML namespace prefix “sqlxml”
are used to populate these annotations.

The SQL character string types are mapped to the XML schema type xs:string. For the SQL type
CHARACTER, if themapping of the SQL character set toUnicode is homomorphic, thenfixed length strings
aremapped to fixed length strings, and the facet xs:length is used. Otherwise (i.e., CHARACTERwhen
the mapping is not homomorphic, as well as CHARACTER VARYING and CHARACTER LARGE OBJECT),
the facet xs:maxLength is used. Annotations optionally indicate the precise SQL type (CHARACTER,
CHARACTER VARYING, or CHARACTER LARGE OBJECT), the length or maximum length of the SQL type,
the character set, and the default collation.

The SQL binary string types are mapped to either the XML schema type xs:hexBinary or the XML
schema typexs:base64Binary. Thexs:maxLength facet is set to themaximum length of the binary
string in octets. Annotations optionally indicate the SQL type (BINARY, BINARYVARYING, BINARYLARGE
OBJECT) and themaximum length in octets. For <XML element> and <XML forest>, the choice ofwhether
tomap toxs:hexBinaryorxs:base64Binary is governedby the innermost <XMLbinary encoding>
whose scope includes the<XMLelement>or<XML forest>; thedefault is implementation-defined (ID201).
Whenmapping an SQL table, schemaor catalog to XML, the choice is governedby aparameter, as specified
in Subclause9.11, “MappinganSQL table toXMLandanXMLschemadocument”, Subclause9.14, “Mapping
an SQL schema to an XML document and an XML schema document”, and Subclause 9.17, “Mapping an
SQL catalog to an XML document and an XML schema document”.

The exact numeric SQL typesNUMERIC andDECIMALaremapped to theXML schema typexs:decimal
using the facetsxs:precision andxs:scale. It is implementation-defined (IA093)whether the SQL
types INTEGER, SMALLINT, and BIGINT are mapped to the XML schema type xs:integer using the
facetsxs:maxInclusive andxs:minInclusive or to the closest XML schema type that is a subtype
of xs:integer, using the facets xs:maxInclusive and xs:minInclusive if the range of the SQL
type does not exactly match the range of the XML schema type to which it is mapped. Annotations
optionally indicate the SQL type (NUMERIC, DECIMAL, INTEGER, SMALLINT, or BIGINT), precision of
NUMERIC, user-specified precision of DECIMAL (which may be less than the actual precision), and scale
of NUMERIC and DECIMAL.

The approximate numeric SQL types aremapped to either the XML schema typexs:float, if the binary
precision is less than or equal to 24 binary digits (bits) and the range of the binary exponent lies between
-149 and 104, inclusive; otherwise, the XML schema type xs:double is used. Annotations optionally
indicate the SQL type (REAL, DOUBLE PRECISION, or FLOAT), the binary precision, the minimum and
maximum values of the range of binary exponents, and, for FLOAT, the user-specified binary precision
(which may be less than the actual precision).
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The SQL type BOOLEAN is mapped to the XML schema type xs:boolean. Optionally, an annotation
indicates the SQL type (BOOLEAN).

The SQL type DATE is mapped to the XML schema type xs:date. The xs:pattern facet is used to
exclude the possibility of a time zone displacement. Optionally, an annotation indicates the SQL type,
DATE.

The SQL types TIMEWITHOUT TIME ZONE and TIMEWITH TIME ZONE aremapped to the XML schema
type xs:time. The xs:pattern facet is used to exclude the possibility of a time zone displacement, in
the case of TIMEWITHOUTTIMEZONE, or to require a time zonedisplacement, in the case of TIMEWITH
TIME ZONE. The xs:pattern facet also reflects the fractional seconds precision of the SQL type.
Annotationsoptionally indicate the SQL type (TIMEorTIMEWITHTIMEZONE) and the fractional seconds
precision.

The SQL types TIMESTAMPWITHOUT TIME ZONE and TIMESTAMPWITH TIME ZONE are mapped to
the XML schema type xs:dateTime. The xs:pattern facet is used to exclude the possibility of a time
zone displacement, in the case of TIMESTAMPWITHOUT TIME ZONE, or to require a time zone displace-
ment, in the case of TIMESTAMPWITH TIME ZONE. The xs:pattern facet also reflects the fractional
seconds precision of the SQL type. Annotations optionally indicate the SQL type (TIMESTAMP or
TIMESTAMPWITH TIME ZONE) and the fractional seconds precision.

The SQL interval types aremapped to the XML schema types xs:yearMonthDuration and xs:day-
TimeDuration. The xs:pattern facet is used to require precisely the year, month, day, hour, minute
and secondfields indicatedby the SQL type. Thexs:pattern facet also reflects the leadingfieldprecision
and the fractional seconds precision (when applicable). Annotations optionally indicate the SQL type,
leading field precision and (when applicable) the fractional seconds precision.

An SQL row type is mapped to an XML schema complex type that consists of one element for each field
of the SQL row type. For each field F of the SQL row type, the name of the corresponding XML element is
obtained bymapping the field name of F using the fully escaped variant, and the XML schema type of the
element is obtained by mapping the field type of F.

An SQL domain is mapped to XML by mapping the domain’s data type to XML and then optionally
applying to the generated XML schema type an annotation that identifies the name of the domain.

An SQL distinct type is mapped to an XML schema simple type bymapping the source type of the distinct
type. Optionally, an annotation specifying the name of the distinct type is applied to the generated XML
schema type.

An SQL collection type is mapped to an XML schema complex type having a single XML element named
elementwhose XML schema type is obtained by mapping the element type of the SQL collection type.
This XMLelement is definedusingminOccurs="0". For an SQLarray type,maxOccurs is themaximum
cardinality of the array, whereas for an SQL multiset type, maxOccurs="unbounded".

An SQLXML type ismapped to anXMLschemacomplex type that allowsmixed content and anunvalidated
any section. Optionally, an annotation indicates the SQL type, XML.

4.11.7 Mapping values of SQL data types to XML

For each SQL type or domain SQLT, with the exception of structured types and reference types, there is
also a mapping of values of type SQLT to the value space of the corresponding XML schema type. The
mappings of values are largely determined by the data type mappings. The precise rules for non-null
values are found in Subclause9.8, “Mapping values of SQLdata types to values of XML schemadata types”.
The mappings for values of predefined types are designed to exploit <cast specification> as much as
possible. As for null values, there is generally a choice of whether to represent nulls using absence or
xsi:nil="true". However, for elements of a collection type, null values are always represented by
xsi:nil="true".
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4.11.8 Mapping XQuery atomic values to SQL values

As defined in XQuery andXPathDataModel 3.1, an XQuery atomic type is either an XML schemaprimitive
type, or derived from an XML schema primitive type by restriction (and not by union or list).

Let AV be an XQuery atomic value. Let AT be the XQuery atomic type of AV. Let PT be given by

Case:

— If AT is an XML schema primitive type, then AT.

— IfAT isxs:yearMonthDuration, or derived fromxs:yearMonthDuration, thenxs:year-
MonthDuration.

— IfAT isxs:dayTimeDuration, or derived fromxs:dayTimeDuration, thenxs:dayTimeD-
uration.

— Otherwise, the XML schema primitive type from which AT is derived.

This document (notably, in Subclause 6.7, “<XML cast specification>”) regards AV as being a value
belonging to some category of SQL predefined type, as follows.

Case:

— If PT is xs:string, then AV is regarded as being a character string whose character repertoire is
Unicode.

— If PT is xs:hexBinary or xs:base64Binary, then AV is regarded as being a binary string.

— If PT is xs:decimal, then AV is regarded as being an exact numeric value.

— If PT is xs:float or xs:double, then AV is regarded as being an approximate numeric value.

— IfPT isxs:time and theXQuerydatetime timezone component ofAV is an emptyXQuery sequence,
then theXQuerydatetimenormalizedvalueofAV is regardedasbeing a valueof typeTIMEWITHOUT
TIME ZONE.

— If PT is xs:time and the XQuery datetime time zone component of AV is not an empty XQuery
sequence, thenAV is regarded as being a value of type TIMEWITHTIMEZONE, inwhich the XQuery
datetime time zone component ofAV is the time zone component, and theXQuerydatetimenormal-
ized value is the UTC component.

— If PT is xs:dateTime, the XQuery datetime normalized value XDNV of AV is positive, and the
XQuery datetime time zone component of AV is an empty XQuery sequence, then XDNV is regarded
as being a value of type TIMESTAMPWITHOUT TIME ZONE. If XDNV would have a SECOND field
greater than 59 in a minute of UTC that has exactly 59 seconds, then it is implementation-defined
(IA055) whether an implementation-defined (IV125) value of type TIMESTAMPWITHOUT TIME
ZONE is identifiedwithXDNV, orwhether an exception condition is raised:data exception—datetime
field overflow (22008).

— If PT is xs:dateTime, the XQuery datetime normalized value of AV is positive, and the XQuery
datetime time zone component of AV is not an empty XQuery sequence, then AV is regarded as
being a value of type TIMESTAMPWITH TIME ZONE, in which the XQuery datetime time zone
component of AV is the time zone component, and the XQuery datetime normalized value is the
UTC component. If AV denotes a minute of UTC that has exactly 59 seconds and the SECOND field
of AV is greater than 59, then it is implementation-defined (IA055) whether an implementation-
defined (IV125) value of type TIMESTAMPWITHOUT TIME ZONE is identifiedwith AV, or whether
an exception condition is raised: data exception— datetime field overflow (22008).
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— IfPT isxs:date, the XQuery datetime normalized value ofAV is positive, and the XQuery datetime
time zone component of AV is an empty XQuery sequence, then the XQuery datetime normalized
value of AV is regarded as being a value of type DATE.

— If PT is xs:yearMonthDuration, then AV is regarded as being a year-month interval.

— If PT is xs:dayTimeDuration, then AV is regarded as being a day-time interval.

— If PT is xs:boolean, then AV is regarded as being a value of type BOOLEAN.

4.11.9 Visibility of columns, tables, and schemas in mappings from SQL to XML

An XML unmappable data type is a data type that is one of the following: a JSON type, a structured type,
a reference type, XML(SEQUENCE), or a type defined in some part of the ISO/IEC 9075 series other than
ISO/IEC 9075-2 and this document. An XML unmappable column is a column that has a declared type that
is one of the XML unmappable data types or has a declared type that is based on an XML unmappable
data type.

A column C of table T is a visible column of T for authorization identifier U if the applicable privileges for
U include the SELECTprivilege onC and, if the declared type ofC is a distinct type, the applicable privileges
for U include EXECUTE on the user-defined cast function identified by the Syntax Rules of Subclause 6.6,
“<cast specification>”. A column C of table T is an XML visible column of T for authorization identifier U
if C is a visible column of T for authorization identifier U and the declared type of C is not an XML
unmappable data type.

A table T of schema S is a visible table of S for authorization identifier U if T is either a base table or a
viewed table that contains a column C that is a visible column forU. A table T of schema S is an XML visible
table of S for authorization identifier U if T is either a base table or a viewed table that contains a column
C that is an XML visible column for U.

A schema S of catalog C is a visible schema of C for authorization identifier U if S contains a table T that is
a visible table for U. A schema S of catalog C is an XML visible schema of C for authorization identifier U if
S contains a table T that is an XML visible table for U.

4.11.10 Mapping an SQL table to XML

Subclause 9.11, “Mapping an SQL table to XML and an XML schema document”, defines a mapping of an
SQL table to one or both of two documents: an XML schema document that describes the structure of the
mapped XML and either an XML document or a sequence of XML elements. Only base tables and viewed
tables may be the source of this mapping.

NOTE13—This document specifies no syntax for invoking themapping specified in Subclause 9.11, “Mapping an SQL table
to XML and an XML schema document”. This specification is intended to be used by applications and referenced by other
standards. It is the responsibility of any such application or other standard to ensure that the correct number of arguments
as well as a valid value for each argument are supplied for this mapping.

Only the XML visible columns of this table for the user that invokes this mapping will be represented in
the generated XML.

This mapping allows the invoker to specify the following.

— Whether tomap the table to a sequence of XML elementswhere the name of each top-level element
is derived from the table name and represents a row in the table, or to map the table to an XML
document with a single root element whose name is derived from the table name and to map each
row to an element named <row>.

— The XML target namespace URI of the XML schema and data to be mapped (if the XML target
namespace URI is specified as a zero-length string, then no XML namespace is added).

— Whether tomapnull values to absent elements, orwhether tomap them to elements that aremarked
with xsi:nil="true".
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— Whether to map the table into XML data, to map the table into an XML schema document, or both.

Someof the XML schema typedefinitions and element declarationsmay contain annotations to represent
SQL metadata that is not directly relevant to XML. It is implementation-defined (IA100) whether these
annotations are generated.

The rules of Subclause9.11, “Mapping an SQL table to XMLandanXMLschemadocument”, are supported
by the rules of Subclause 9.9, “Mapping an SQL table to XML schema data types”, and Subclause 9.10,
“Mapping an SQL table to an XML element or a sequence of XML elements”.

4.11.11 Mapping an SQL schema to XML

Subclause 9.14, “Mapping an SQL schema to an XML document and an XML schema document”, defines
amapping between the tables of an SQL-schema and either or both of two documents: an XML document
that represents the data in these tables, and an XML schema document that describes the first document.

NOTE 14— This document specifies no syntax for invoking the mapping specified in Subclause 9.14, “Mapping an SQL
schema to an XML document and an XML schema document”. This specification is intended to be used by applications and
referenced by other standards. It is the responsibility of any such application or other standard to ensure that the correct
number of arguments as well as a valid value for each argument are supplied for this mapping.

Only the XML visible tables of the schema for the user that invokes this mapping will be represented in
these two XML documents. Only the XML visible columns of these tables for the user that invokes this
mapping will be represented in these two XML documents.

This mapping allows the invoker to specify the following.

— Whether tomap each table to a sequence of XMLelementswhere thenameof each top-level element
is derived from the table name and represents a row in the table, or to map each table to a single
XMLelementwhosename is derived from the table nameand tomapeach row to an elementnamed
<row>.

— The XML target namespace URI of the XML schema and data to be mapped (if the XML target
namespace URI is specified as a zero-length string, then no XML namespace is added).

— Whether tomapnull values to absent elements, orwhether tomap them to elements that aremarked
with xsi:nil="true".

— Whether to map the schema into XML data, to map the schema into an XML schema document, or
both.

Someof the XML schema typedefinitions and element declarationsmay contain annotations to represent
SQL metadata that is not directly relevant to XML. It is implementation-defined (IA100) whether these
annotations are generated.

The SQL-schema mapping assumes an implementation-dependent (UA031) repeatable orderingwhen
iterating over the XML visible tables in the SQL-schema. This allows generating the correct alignment of
the table data with the element declarations in situations where the generated XML schema uses a
sequence content model instead of an all group content model.

The rules of Subclause9.14, “MappinganSQLschema to anXMLdocument andanXMLschemadocument”,
are supported by the rules of Subclause 9.12, “Mapping an SQL schema to XML schema data types”, and
Subclause 9.13, “Mapping an SQL schema to an XML element”.

4.11.12 Mapping an SQL catalog to XML

Subclause 9.17, “Mapping an SQL catalog to an XML document and an XML schema document”, defines
a mapping between the tables of an SQL catalog and either or both of two documents: an XML document
that represents the data in these tables, and an XML schema document that describes the first document.

NOTE 15— This document specifies no syntax for invoking the mapping specified in Subclause 9.17, “Mapping an SQL
catalog to an XML document and an XML schema document”. This specification is intended to be used by applications and
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referenced by other standards. It is the responsibility of any such application or other standard to ensure that the correct
number of arguments as well as a valid value for each argument are supplied for this mapping.

Only the XML visible schemas of this catalog for the user that invokes this mapping will be represented
in these two XML documents. Only the XML visible tables of these schemas for the user that invokes this
mapping will be represented in these two XML documents. Only the XML visible columns of these tables
for the user that invokes this mapping will be represented in these two XML documents.

This mapping allows the user that invokes this mapping to specify the following.

— Whether tomap each table to a sequence of XMLelementswhere thenameof each top-level element
is derived from the table name and represents a row in the table, or to map each table to a single
XML element whose name is derived from the table name and each row is mapped to an element
names <row>.

— The XML target namespace URI of the XML schema and data to be mapped (if the XML target
namespace URI is specified as a zero-length string, then no XML namespace is added).

— Whether tomapnull values to absent elements, orwhether tomap them to elements that aremarked
with xsi:nil="true".

— Whether to map the catalog into XML data, to map the catalog into an XML schema document, or
both.

Someof the XML schema typedefinitions and element declarationsmay contain annotations to represent
SQL metadata that is not directly relevant to XML. It is implementation-defined (IA100) whether these
annotations are generated.

The rules of Subclause9.17, “Mapping anSQL catalog to anXMLdocument andanXMLschemadocument”,
are supported by the rules of Subclause 9.15, “Mapping an SQL catalog to XML schema data types”, and
Subclause 9.16, “Mapping an SQL catalog to an XML element”.

© ISO/IEC 2023 – All rights reserved 31

ISO/IEC 9075-14:2023(E)
4.11 Overview of mappings

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


5 Lexical elements

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

5.1 <token> and <separator>
This Subclause modifies Subclause 5.2, “<token> and <separator>”, in ISO/IEC 9075-2.

Function

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

Format
<reserved word> ::=

!! All alternatives from ISO/IEC 9075-2

    | XML | XMLAGG | XMLATTRIBUTES | XMLBINARY | XMLCAST | XMLCOMMENT | XMLCONCAT
    | XMLDOCUMENT | XMLELEMENT | XMLEXISTS | XMLFOREST | XMLITERATE | XMLNAMESPACES
    | XMLPARSE | XMLPI | XMLQUERY | XMLSERIALIZE | XMLTABLE | XMLTEXT | XMLVALIDATE

<non-reserved word> ::=
!! All alternatives from ISO/IEC 9075-2

| ACCORDING

| BASE64 | BOM

| COLUMNS | CONTENT

| DOCUMENT

| ENCODING

| HEX

| ID | INDENT

| LOCATION

| NAMESPACE | NIL

| PATH | PRESERVE

| SEQUENCE | STRIP

| UNTYPED | URI

| VALID | VERSION

| WHITESPACE

| XMLDECLARATION | XMLSCHEMA
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Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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5.2 <literal>
This Subclause modifies Subclause 5.3, “<literal>”, in ISO/IEC 9075-2.

Function

Specify a non-null value.

Format
<upper-case hexit> ::=

<digit> | A | B | C | D | E | F

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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5.3 Names and identifiers
This Subclause modifies Subclause 5.4, “Names and identifiers”, in ISO/IEC 9075-2.

Function

Specify names.

Format
<registered XML schema name> ::=
<schema qualified name>

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) Insert after the last GR: A <registered XML schema name> identifies a registered XML schema.

Conformance Rules

No additional Conformance Rules.
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6 Scalar expressions

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

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

Function

Specify a data type.

Format
<predefined type> ::=

!! All alternatives from ISO/IEC 9075-2
| <XML type>

<XML type> ::=
XML [ <left paren> <XML type modifier> <right paren> ]

<XML type modifier> ::=
<primary XML type modifier>
    [ <left paren> <secondary XML type modifier> <right paren> ]

<primary XML type modifier> ::=
DOCUMENT

| CONTENT
| SEQUENCE

<secondary XML type modifier> ::=
ANY

| UNTYPED
| XMLSCHEMA <XML valid according to what> [ <XML valid element clause> ]

Syntax Rules

1) Insert after the last SR: XML specifies an XML data type.

2) Insert after the last SR: If an <XML type> does not specify <XML type modifier>, then it is imple-
mentation-defined (ID202) whether SEQUENCE, CONTENT(ANY), or CONTENT(UNTYPED) is
implicit.

3) Insert after the last SR: Case:

a) If <primary XML type modifier> specifies SEQUENCE, then <secondary XML type modifier>
shall not be specified.

b) Otherwise, if <secondaryXML typemodifier> is not specified, then it is implementation-defined
(ID203) whether UNTYPED or ANY is implicit.
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4) Insert after the last SR: If <secondary XML type modifier> specifies XMLSCHEMA, then let RXS be
the indicated registered XML schema, let ENSURI be the indicated XML namespace, if any, and let
GEDSC be the indicated global element declaration schema component, if any.

NOTE 16— Indicated registered XML schema, indicated XML namespace, and indicated global element declaration
schema component are defined in Subclause 11.5, “<XML valid according to clause>”.

Access Rules

No additional Access Rules.

General Rules

1) Insert after GR 24): If <data type> is an <XML type>, then an XML type descriptor is created,
including the following:

a) The name of the data type (XML).

b) The primary XML typemodifier described by the <primary XML typemodifier> (DOCUMENT,
CONTENT, or SEQUENCE).

c) The secondaryXML typemodifierdescribedby the<secondaryXML typemodifier> (UNTYPED,
ANY, or XMLSCHEMA), if any.

d) The registered XML schema descriptor of the indicated registered XML schema, if any.

e) The XML namespace URI of the indicated XML namespace, if any.

f) The XML NCName of the indicated global element declaration schema component, if any.

Conformance Rules

1) Insert after the last CR: Without Feature X010, “XML type”, conforming SQL language shall not
contain an <XML type>.

2) Insert after the last CR: Without Feature X011, “Arrays of XML type”, conforming SQL language
shall not contain an <array type> that is based on a <data type> that is either an XML type or a
distinct type whose source type is an XML type.

3) Insert after the last CR: Without Feature X012, “Multisets of XML type”, conforming SQL language
shall not contain a <multiset type> that is based on a <data type> that is either an XML type or a
distinct type whose source type is an XML type.

4) Insert after the last CR: Without Feature X181, “XML(DOCUMENT(UNTYPED)) type”, conforming
SQL language shall not contain an <XML type>whose <primary XML typemodifier> is DOCUMENT
and <secondary XML type modifier> is UNTYPED.

5) Insert after the last CR: Without Feature X182, “XML(DOCUMENT(ANY)) type”, conforming SQL
language shall not contain an <XML type>whose <primary XML typemodifier> is DOCUMENT and
<secondary XML type modifier> is ANY.

6) Insert after the last CR: Without Feature X231, “XML(CONTENT(UNTYPED)) type”, conforming
SQL language shall not contain an <XML type> whose <primary XML type modifier> is CONTENT
and <secondary XML type modifier> is UNTYPED.

7) Insert after the last CR: Without Feature X232, “XML(CONTENT(ANY)) type”, conforming SQL
language shall not contain an <XML type> whose <primary XML type modifier> is CONTENT and
<secondary XML type modifier> is ANY.
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8) Insert after the lastCR: WithoutFeatureX191, “XML(DOCUMENT(XMLSCHEMA)) type”, conforming
SQL language shall not contain an <XML type>whose <primary XML typemodifier> is DOCUMENT
and <secondary XML type modifier> specifies XMLSCHEMA.

9) Insert after the last CR: Without Feature X192, “XML(CONTENT(XMLSCHEMA)) type”, conforming
SQL language shall not contain an <XML type> whose <primary XML type modifier> is CONTENT
and <secondary XML type modifier> specifies XMLSCHEMA.

10) Insert after the last CR: Without Feature X260, “XML type: ELEMENT clause”, conforming SQL
language shall not contain an <XML type> that contains <XML valid element clause>.

11) Insert after the last CR: Without FeatureX261, “XML type:NAMESPACEwithoutELEMENTclause”,
conforming SQL language shall not contain an <XML type> that contains an <XML valid element
clause> that does not contain an <XML valid element name specification>.

12) Insert after the last CR: WithoutFeatureX263, “XML type:NONAMESPACEwithELEMENTclause”,
conforming SQL language shall not contain an <XML type> that contains an <XML valid element
namespace specification> that contains NO NAMESPACE.

13) Insert after the last CR: Without Feature X264, “XML type: schema location”, conforming SQL lan-
guage shall not contain an <XML type> that contains <XML valid schema location>.

14) Insert after the last CR: Without Feature X190, “XML(SEQUENCE) type”, conforming SQL language
shall not contain an <XML type> whose <XML type modifier> is SEQUENCE.
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6.2 <field definition>
This Subclause modifies Subclause 6.2, “<field definition>”, in ISO/IEC 9075-2.

Function

Define a field of a row type.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: Without Feature X015, “Fields of XML type”, conforming SQL language
shall not contain a <field definition> that contains a <data type> that is based on either an XML type
or a distinct type whose source type is an XML type.
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6.3 <value expression primary>
This Subclause modifies Subclause 6.3, “<value expression primary>”, in ISO/IEC 9075-2.

Function

Specify a value that is syntactically self-delimited.

Format
<non-parenthesized value expression primary> ::=

!! All alternatives from ISO/IEC 9075-2
| <XML cast specification>

Syntax Rules

1) Augment SR 1) by adding “<XML cast specification>” to the list of simply contained BNF non-ter-
minals.

Access Rules

No additional Access Rules.

General Rules

1) Augment GR 1) by adding “<XML cast specification>” to the list of simply contained BNF non-ter-
minals.

Conformance Rules

No additional Conformance Rules.
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6.4 <value specification> and <target specification>
This Subclausemodifies Subclause 6.4, “<value specification> and <target specification>”, in ISO/IEC 9075-2.

Function

Specify one or more values, host parameters, SQL parameters, dynamic parameters, or host variables.

Format
<target specification> ::=

!! All alternatives from ISO/IEC 9075-2
| <SQL parameter reference> <XML passing mechanism>
| <column reference> <XML passing mechanism>
| <target array element specification> <XML passing mechanism>

Syntax Rules

1) Insert after the last SR: If <target specification> TS contains <XML passing mechanism>, then the
declared type of TS shall be an XML type.

2) Insert after the last SR: If the declared type of TS is an XML type and TS is not a <host parameter
specification>, an <embedded variable specification>, or a <dynamic parameter specification>, and
TS does not contain an <XML passing mechanism>, then it is implementation-defined (IA102)
whether an <XML passing mechanism> of BY REF or BY VALUE is implicit.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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6.5 <case expression>
This Subclause modifies Subclause 6.12, “<case expression>”, in ISO/IEC 9075-2.

Function

Specify a conditional value.

Format
<when operand> ::=

!! All alternatives from ISO/IEC 9075-2
| <XML content predicate part 2>
| <XML document predicate part 2>
| <XML valid predicate part 2>

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

Function

Specify a data conversion.

Format
<cast specification> ::=

!! All alternatives from ISO/IEC 9075-2
| CAST <left paren> <cast operand> AS <cast target>

    [ FORMAT <cast template> ]
<XML passing mechanism>
<right paren>

Syntax Rules

1) Insert after SR 3): If <XML passingmechanism> is specified, then <cast operand> shall be a <value
expression> and both SD and TD shall be XML types.

2) Insert after SR 3): If SD andTD are both XML types and <XMLpassingmechanism> is not specified,
then it is implementation-defined (ID204) whether BY REF or BY VALUE is implicit.

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

SD TD
              XML
      EN       N
      AN       N
      C        N
      D        N
      T        N
      TS       N
      YM       N
      DT       N
      BO       N
     UDT       N
      B        N
      RT       N
      CT       N
      RW       N
      JS       N

4) Augment SR 7) by adding “a new row” to the table in SR 7).

     XML     N   N   N   N   N   N   N   N   N   N   N   N   N   N   N   M
Where:
     XML  = XML type

5) Insert before SR 16): If BY REF is specified or implied, then

Case:

a) If TD is either XML(DOCUMENT(UNTYPED)) or XML(CONTENT(UNTYPED)), then SD shall be
either XML(DOCUMENT(UNTYPED)) or XML(CONTENT(UNTYPED)).

b) If TD is either XML(DOCUMENT(XMLSCHEMA)) or XML(CONTENT(XMLSCHEMA)), then
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Case:

i) If the type descriptor of TD includes an XML namespace URI N and an XML NCName
EN of a global element declaration schema component, then SD shall be either
XML(DOCUMENT(XMLSCHEMA))orXML(CONTENT(XMLSCHEMA)) such that theXML
schema identified by the registered XML schema descriptor included in the type
descriptor ofTD is identical to theXML schema identifiedby the registeredXMLschema
descriptor included in the type descriptor of SD and the type descriptor of SD includes
an XML namespace URI that is identical to N, as defined by XML Namespaces, and an
XML NCName that is equivalent to EN.

ii) If the type descriptor of TD includes an XML namespace URI N, then SD shall be either
XML(DOCUMENT(XMLSCHEMA))orXML(CONTENT(XMLSCHEMA)) such that theXML
schema identified by the registered XML schema descriptor included in the type
descriptor ofTD is identical to theXML schema identifiedby the registeredXMLschema
descriptor included in the type descriptor of SD and the type descriptor of SD includes
an XML namespace URI that is identical to N, as defined by XML Namespaces.

iii) Otherwise,SDshallbeeitherXML(DOCUMENT(XMLSCHEMA))orXML(CONTENT(XMLS-
CHEMA)) such that theXMLschema identifiedby the registeredXMLschemadescriptor
included in the type descriptor of TD is identical to the XML schema identified by the
registered XML schema descriptor included in the type descriptor of SD.

Access Rules

No additional Access Rules.

General Rules

1) Insert before GR 3): If SD and TD are both XML types, then:

a) Case:

i) If TD is XML(DOCUMENT(UNTYPED)), XML(DOCUMENT(ANY)), or XML(DOCU-
MENT(XMLSCHEMA)), and SV is not an XQuery sequence of length 1 (one) whose sole
XQuery item is an XQuery document node whose children property contains exactly
one XQuery element node, zero ormore XQuery comment nodes, zero ormore XQuery
processing instruction nodes, then an exception condition is raised: data exception—
not an XML document (2200L).

ii) IfTD is XML(CONTENT(UNTYPED)), XML(CONTENT(ANY)), or XML(CONTENT(XMLS-
CHEMA)), and SV is not an XQuery sequence of length 1 (one) whose sole XQuery item
is an XQuery document node, then an exception condition is raised: data exception—
not an XQuery document node (2200U).

b) Case:

i) If BY VALUE is specified or implied, then

Case:

1) IfTD iseitherXML(DOCUMENT(XMLSCHEMA))orXML(CONTENT(XMLSCHEMA)),
then let S be the <secondary XML type modifier> contained in <cast target>.

A) Case:

I) IfTD isXML(DOCUMENT(XMLSCHEMA)), then letDCSbeDOCUMENT.
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II) Otherwise, let DCS be CONTENT.

B) TV is the result of

XMLVALIDATE( DCS VE ACCORDING TO S )

2) If TD is either XML(DOCUMENT(ANY)), XML(CONTENT(ANY)), or
XML(SEQUENCE), then the General Rules of Subclause 10.20, “Constructing a
copy of an XML value”, are appliedwithSV asVALUE; letTV be the COPY returned
from the application of those General Rules.

3) Otherwise, the General Rules of Subclause 10.21, “Constructing an unvalidated
XQuery document node”, are applied with SV as XQUERYDOCNODE; let TV be the
UNVALIDATEDDOCNODE returned from the application of those General Rules.

ii) Otherwise, TV is SV.

Conformance Rules

No additional Conformance Rules.
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6.7 <XML cast specification>

Function

Specify a data conversion whose source or target type is an XML type.

Format
<XML cast specification> ::=
XMLCAST <left paren> <XML cast operand> AS

<XML cast target> [ <XML passing mechanism> ] <right paren>

<XML cast operand> ::=
<value expression>

| <implicitly typed value specification>

<XML cast target> ::=
<domain name>

| <data type>

Syntax Rules

1) Case:

a) If the <XML cast specification> is contained within the scope of an <XML binary encoding>,
then let XBE be the <XMLbinary encoding>with innermost scope that contains the <XML cast
specification>.

b) Otherwise, let XBE be an implementation-defined (ID201) <XML binary encoding>.

2) Case:

a) If XBE specifies BASE64, then let ENC be an indication that binary strings are to be encoded
in base64.

b) Otherwise, let ENC be an indication that binary strings are to be encoded in hex.

3) Case:

a) If <XML cast target> is <domain name>, then let TD be the data type of the specified domain.

b) Otherwise, let TD be the data type identified by <data type>. <data type> shall not contain a
<collate clause>.

4) At least one of the following shall be true:

a) TD is an XML type.

b) The <XML cast operand> is a <value expression> whose declared type is an XML type.

5) TD shall not be a collection type, a distinct type whose source type is a collection type, a row type,
a structured type or a reference type.

6) The declared type of the result of the <XML cast specification> is TD.

7) IfTD is XML(DOCUMENT(UNTYPED)), XML(DOCUMENT(ANY)), XML(DOCUMENT(XMLSCHEMA)),
or XML(CONTENT(XMLSCHEMA)), then the <XML cast operand> shall be either NULL or a <value
expression> whose declared type is an XML type.
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8) If the <XML cast operand> is a <value expression> VE, then let SD be the declared type of VE.

9) If <XML passing mechanism> is specified, then:

a) <XML cast operand> shall be a <value expression>.

b) SD and TD shall both be XML types.

10) If the <XML cast operand> is a <value expression> VE, then

Case:

a) If VE simply contains a <dynamic parameter specification> DPS, then the <XML cast specific-
ation> is equivalent to

CAST ( DPS AS TD )

b) Otherwise:

i) SD shall not be a collection type, a distinct type whose source type is a collection type,
a row type, a structured type or a reference type.

ii) If SD and TD are both XML types, then:

1) If <XML passing mechanism> is not specified, then it is implementation-defined
(ID204) whether BY REF or BY VALUE is implicit.

2) Let XPM be the implicit or explicit <XML passing mechanism>.

3) The <XML cast specification> is equivalent to

CAST ( VE AS TD XPM )

11) If <XMLcast operand> is an<implicitly typed value specification> ITVS, then the<XMLcast specific-
ation> is equivalent to

CAST ( ITVS AS TD )

12) If TD is character string type, then the declared type collation of the <XML cast specification> is the
character set collation of the character set of TD and its collation derivation is implicit.

13) If <XML cast target> is <domain name>, then letD be the domain identified by the <domain name>.
The schema identified by the explicit or implicit qualifier of the <domain name> shall include the
descriptor of D.

14) Case:

a) If the <XML cast target> is a <domain name>, then let SQLT be the <data type> of the identified
domain.

b) If the <XMLcast target> identifies a distinct type, then let SQLTbe the source type of the distinct
type.

c) Otherwise, let SQLT be <data type>.

15) Case:

a) If SQLT is a character string type, then let XT be xs:string.

b) If SQLT is a binary string type, then

Case:
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i) If XBE specifies BASE64, then let XT be xs:base64Binary.

ii) Otherwise, let XT be xs:hexBinary.

c) If SQLT is an exact numeric type, then

Case:

i) If the type designator of SQLT is DECIMAL or NUMERIC, then let XT be xs:decimal.

ii) If the type designator of SQLT is SMALLINT, INTEGER, or BIGINT, then let XT be
xs:integer.

d) If SQLT is an approximate numeric type, then let XT be xs:double.

e) If SQLT is a datetime type, then

Case:

i) If the type designator of SQLT is DATE, then let XT be xs:date.

ii) If the type designator of SQLT is TIMEWITH TIME ZONE, then let XT be xs:time.

iii) If the type designator of SQLT is TIMEWITHOUT TIME ZONE, then let XT be xs:time.

iv) If the type designator of SQLT is TIMESTAMPWITH TIME ZONE, then let XT be
xs:dateTime.

v) If the type designator of SQLT is TIMESTAMPWITHOUT TIME ZONE, then let XT be
xs:dateTime.

f) Otherwise, the General Rules of Subclause 9.5, “Mapping SQL data types to XML schema data
types”, are applied with SQLT as SQLTYPE, ENC as ENCODING, and “absent” as NULLS; let XT
be the SCHEMA TYPE returned from the application of those General Rules.

Access Rules

1) If TD is a distinct type, then let STD be the source type of TD, and let AVE be an arbitrary <value
expression> of declared type STD. The following shall be valid according to the Syntax Rules of
Subclause 6.6, “<cast specification>”:

CAST ( AVE AS TD )

NOTE 17— As specified in ISO/IEC 9075-1, Subclause 6.3.3.3, “Rule evaluation order”, evaluation of Syntax Rules,
Access Rules, and Conformance Rules is all performed concurrently.

2) If SD is a distinct type, then let SSD be the source type of SD. The following shall be valid according
to the Syntax Rules of Subclause 6.6, “<cast specification>”:

CAST ( VE AS SSD )

3) If <XML cast target> is a <domain name>, then

Case:

a) If the <XML cast specification> is contained, without an intervening <SQL routine spec> that
specifiesSQLSECURITY INVOKER, inan<SQLschemastatement>, then theapplicableprivileges
of the <authorization identifier> that owns the containing SQL-schema shall include USAGE
on the domain identified by the <domain name>.

b) Otherwise, the current privileges shall includeUSAGEon thedomain identifiedby the<domain
name>.
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General Rules

1) Let V be the value of the <XML cast operand> simply contained in the <XML cast specification>.

2) If V is the null value, then the result of the <XML cast specification> is the null value, and no further
General Rules of this Subclause are applied.

3) If TD is an XML type, then:

a) TheGeneral Rules of Subclause9.8, “Mapping values of SQLdata types to values of XML schema
data types”, are applied with V as SQLVALUE, ENC as ENCODING, “absent” as NULLS, and True
as CHARMAPPING; let XMLV be the XMLVALUE returned from the application of those General
Rules.

b) Let TEMPV be the result of

XMLPARSE (CONTENT XMLV PRESERVE WHITESPACE)

c) If TD is XML(CONTENT(UNTYPED)) or XML(CONTENT(ANY)), then let TV be TEMPV.

d) If TD is XML(SEQUENCE), then:

i) The General Rules of Subclause 9.5, “Mapping SQL data types to XML schema data
types”, are applied with SD as SQLTYPE, ENC as ENCODING, and “absent” as NULLS; let
XST be the SCHEMA TYPE returned from the application of those General Rules.

ii) Case:

1) If SD is a year-month interval type, then let XSBT be the XQuery simple type
xs:yearMonthDuration.

2) If SD is a day-time interval type, then let XSBT be the XQuery simple type
xs:dayTimeDuration.

3) If XST is an XML schema built-in data type, then let XSBT be XST.

4) If XST is an XML schema atomic type, then let XSBT be the XML schema built-in
data type from which XST is derived.

iii) Let XSBTN be an XML 1.1 QName for XSBT.

iv) The Syntax Rules of Subclause 10.22, “Creation of an XQuery expression context”, are
appliedwith the null value asNONTERMINAL; letXSCbe the STATICCONTEXT returned
from the application of those Syntax Rules. The General Rules of Subclause 10.22,
“Creation of an XQuery expression context”, are applied; let XDC be the DYNAMICCON-
TEXT returned from the application of those General Rules.

NOTE 18— XSC is an XQuery static context. XDC is an XQuery dynamic context.

v) LetXSC andXDC be augmentedwith an XQuery variable$TEMP, whose XQuery formal
type notation is “document { text ? }”, and whose value is TEMPV.

vi) Case:

1) If the SQL-implementation supports Feature X211, “XML 1.1 support”, then let
TV be the result of the XQuery evaluation with XML 1.1 lexical rules, using XSC
and XDC as the XQuery expression context, of the XQuery expression

$TEMP cast as XSBTN
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If this XQuery evaluation raises an XQuery error, then an exception condition is
raised: XQuery error (10000).

2) Otherwise, letTVbe the result of the XQuery evaluationwith XML1.0 lexical rules,
using XSC and XDC as the XQuery expression context, of the XQuery expression

$TEMP cast as XSBTN

If this XQuery evaluation raises an XQuery error, then an exception condition is
raised: XQuery error (10000).

e) The result of the <XML cast specification> is TV.

4) If SD is an XML type and TD is not an XML type, then:

a) The General Rules of Subclause 10.19, “Removing XQuery document nodes from an XQuery
sequence”, are appliedwithV as SEQUENCE; letXVbe theRESULT returned fromtheapplication
of those General Rules.

b) Let AV be the result of applying the XQuery function fn:data() to XV.

c) If AV is the empty sequence, then the result is the null value and no further General Rules of
this Subclause are applied.

d) Let XMLT be an XML 1.1 QName for XT.
NOTE 19— XMLT can be in one of the built-in namespaces denoted by the prefix xs, or it can be in an
implementation-dependent (UV014) namespace, not necessarily available to the user.

e) The Syntax Rules of Subclause 10.22, “Creation of an XQuery expression context”, are applied
with the null value as NONTERMINAL; let XSC be the STATICCONTEXT returned from the
application of those Syntax Rules.

NOTE 20— XSC is an XQuery static context.

f) TheGeneral Rules of Subclause 10.22, “Creation of anXQuery expression context”, are applied;
let XDC be the DYNAMICCONTEXT returned from the application of those General Rules.

NOTE 21— XDC is an XQuery dynamic context.

g) Let XSC and XDC be augmented with an XQuery variable $TEMPwhose XQuery formal type
notation is “xs:anyAtomicType+” and whose value is AV.

h) Let BV be the result of the XQuery evaluation with XML 1.1 lexical rules, using XSC and XDC
as the XQuery expression context, of the XQuery expression

Case:

i) If SQLT is TIMESTAMPWITHOUT TIME ZONE, then

fn:adjust-dateTime-to-timezone(
  fn:adjust-dateTime-to-timezone( $TEMP cast as xs:dateTime,
                                  xs:dayTimeDuration("PT0H")
                                ), () ) cast as XMLT

ii) If SQLT is TIMEWITHOUT TIME ZONE, then

fn:adjust-time-to-timezone(
  fn:adjust-time-to-timezone( $TEMP cast as xs:time,
                              xs:dayTimeDuration("PT0H")
                            ), () ) cast as XMLT

iii) If SQLT is DATE, then
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fn:adjust-date-to-timezone(
  fn:adjust-date-to-timezone( $TEMP cast as xs:date,
                              xs:dayTimeDuration("PT0H")
                            ), () ) cast as XMLT

iv) Otherwise,

$TEMP cast as XMLT

If this XQuery evaluation raises an XQuery error, then an exception condition is raised: XQuery
error (10000).

i) BV is an XQuery atomic value.
NOTE 22—The following rules are based on the fact that the value space of XQuery atomic types is the same
as the value space of corresponding SQL types. That is, it is possible to treat BV as a value of an SQL type. For
example, if BV is of type xs:integer, then BV is a (mathematical) integer, and, as such, it can also be the
value of an exact numeric type with scale 0 (zero). See Subclause 4.11.8, “Mapping XQuery atomic values to
SQL values”.

Case:

i) If XT is xs:string or derived from xs:string, then let A be an arbitrary <literal>
of character string type whose character repertoire is Unicode and whose value is BV.

ii) If XT is xs:hexBinary or derived from xs:hexBinary, then let A be an arbitrary
<literal> of binary string type whose value is BV decoded as hex.

iii) If XT is xs:base64Binary or is derived from xs:base64Binary, then let A be an
arbitrary <literal> of binary string type whose value is BV decoded as base64.

iv) IfXT isxs:decimalor derived fromxs:decimal, then letAbe an arbitrary <literal>
of exact numeric type whose value is BV.

v) If XT is xs:float or xs:double, or derived from xs:float or xs:double, then:

1) If AV is INF, -INF, or NaN, then an exception condition is raised: data exception—
numeric value out of range (22003).

2) Let A be an arbitrary <literal> of approximate numeric type whose value is BV.

vi) If XT is xs:date or derived from xs:date, then:

1) If the XQuery datetime normalized value component of AV is not positive, then
anexception condition is raised:data exception—invalid datetime format (22007).

2) Let A be an arbitrary <literal> of declared type SQLTwhose value is BV .

vii) If XT is xs:dateTime or derived from xs:dateTime, then:

1) If the XQuery datetime normalized value component of AV is not positive, then
anexception condition is raised:data exception—invalid datetime format (22007).

2) If SQLT is TIMESTAMPWITHOUT TIME ZONE, then let A be an arbitrary <literal>
of declared type TIMESTAMPWITHOUT TIME ZONE whose value is BV.

3) If SQLT is TIMESTAMPWITH TIME ZONE, then

Case:

A) If the XQuery datetime time zone component of AV is the empty XQuery
sequence, then:

© ISO/IEC 2023 – All rights reserved 51

ISO/IEC 9075-14:2023(E)
6.7 <XML cast specification>

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


The Syntax Rules of Subclause 10.22, “Creation of an XQuery
expression context”, are applied with the null value as NONTER-

I)

MINAL; let XSC2 be the STATICCONTEXT returned from the applica-
tion of those Syntax Rules.

NOTE 23— XSC2 is an XQuery static context.

II) The General Rules of Subclause 10.22, “Creation of an XQuery
expression context”, are applied; letXDC2 be theDYNAMICCONTEXT
returned from the application of those General Rules.

NOTE 24— XDC2 is an XQuery dynamic context.

III) Let XSC2 and XDC2 be augmented with an XQuery variable $TEMP
whose XQuery formal type notation is “xs:anyAtomicType” and
whose value is BV.

IV) Let CV be the result of the XQuery evaluation with XML 1.1 lexical
rules, using XSC2 and XDC2 as the XQuery expression context, of the
XQuery expression

fn:adjust-dateTime-to-timezone(
  $TEMP cast as xs:dateTime,
  xs:dayTimeDuration("PT0H") ) cast as XMLT

V) Let A be an arbitrary <literal> of declared type TIMESTAMPWITH
TIME ZONE whose value is CV.

B) Otherwise, letAbe an arbitrary<literal> of declared typeTIMESTAMPWITH
TIME ZONE whose value is BV.

viii) If XT is xs:time or derived from xs:time, then

Case:

1) If SQLT is TIMEWITHOUT TIME ZONE, then let A be an arbitrary <literal> of
declared type TIMEWITHOUT TIME ZONE whose value is the XQuery datetime
normalized value of BV.

2) If SQLT is TIMEWITH TIME ZONE, then

Case:

A) If the XQuery datetime time zone component of AV is the empty XQuery
sequence, then:

I) The Syntax Rules of Subclause 10.22, “Creation of an XQuery
expression context”, are applied with the null value as NONTER-
MINAL; let XSC3 be the STATICCONTEXT returned from the applica-
tion of those Syntax Rules.

NOTE 25— XSC3 is an XQuery static context.

II) The General Rules of Subclause 10.22, “Creation of an XQuery
expression context”, are applied; letXDC3 be theDYNAMICCONTEXT
returned from the application of those General Rules.

NOTE 26— XDC3 is an XQuery dynamic context.

III) Let XSC3 and XDC3 be augmented with an XQuery variable $TEMP
whose XQuery formal type notation is “xs:anyAtomicType” and
whose value is BV.
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IV) Let CV be the result of the XQuery evaluation with XML 1.1 lexical
rules, using XSC3 and XDC3 as the XQuery expression context, of the
XQuery expression

fn:adjust-time-to-timezone(
  $TEMP cast as xs:time,
  xs:dayTimeDuration("PT0H") ) cast as XMLT

V) Let A be an arbitrary <literal> of declared type TIMEWITH TIME
ZONE whose value is CV (more precisely, whose UTC component is
the XQuery datetime normalized value of CV and whose time zone
component is the XQuery datetime time zone component of CV).

B) Otherwise, letA be an arbitrary <literal> of declared type TIMEWITHTIME
ZONE whose value is BV (more precisely, whose UTC component is the
XQuery datetime normalized value of BV and whose time zone component
is the XQuery datetime time zone component of BV).

ix) IfXT isxs:yearMonthDurationor derived fromxs:yearMonthDuration, then
let A be an arbitrary <literal> of year-month interval type whose value is BV.

x) If XT is xs:dayTimeDuration or derived from xs:dayTimeDuration, then let A
be an arbitrary <literal> of day-time interval type whose value is BV.

xi) IfXT isxs:booleanor derived fromxs:boolean, then letAbe an arbitrary <literal>
of declared type BOOLEAN whose value is BV.

j) The result of the <XML cast specification> is the result of

CAST (A AS SQLT)

NOTE27—This can raise awarningor an exception condition if the value ofAdoesnot conform to constraints
of SQLT. It can also perform rounding or truncation, and so forth, in order to produce a value of type SQLT.

Conformance Rules

1) Without Feature X025, “XMLCast”, conforming SQL language shall not contain an<XMLcast specific-
ation>.
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6.8 <value expression>
This Subclause modifies Subclause 6.29, “<value expression>”, in ISO/IEC 9075-2.

Function

Specify a value.

Format
<common value expression> ::=

!! All alternatives from ISO/IEC 9075-2
| <XML value expression>

Syntax Rules

1) Augment SR 2) by adding “<XML value expression>” to the list of BNF non-terminals.

Access Rules

No additional Access Rules.

General Rules

1) Augment GR2) by adding “<XMLvalue expression>” to the list of immediately containedBNFnon-
terminals.

Conformance Rules

No additional Conformance Rules.
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6.9 <string value function>
This Subclause modifies Subclause 6.33, “<string value function>”, in ISO/IEC 9075-2.

Function

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

Format
<character value function> ::=

!! All alternatives from ISO/IEC 9075-2
| <XML character string serialization>

<XML character string serialization> ::=
XMLSERIALIZE <left paren> [ <document or content> ]

<XML value expression> AS <data type>
    [ <XML serialize bom> ]
    [ <XML serialize version> ]
    [ <XML declaration option> ]
    [ <XML serialize indent> ]

<right paren>

<XML serialize version> ::=
VERSION <character string literal>

<XML serialize bom> ::=
WITH [ NO ] BOM

<XML declaration option> ::=
INCLUDING XMLDECLARATION

| EXCLUDING XMLDECLARATION

<XML serialize indent> ::=
[ NO ] INDENT

<document or content> ::=
DOCUMENT

| CONTENT

<binary value function> ::=
!! All alternatives from ISO/IEC 9075-2

| <XML binary string serialization>

<XML binary string serialization> ::=
XMLSERIALIZE <left paren> [ <document or content> ]

<XML value expression> AS <data type>
    [ ENCODING <XML encoding specification> ]
    [ <XML serialize bom> ]
    [ <XML serialize version> ]
    [ <XML declaration option> ]
    [ <XML serialize indent> ]

<right paren>

<XML encoding specification> ::=
<XML encoding name>

<XML encoding name> ::=
<SQL language identifier>
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Syntax Rules

1) Augment SR2) byadding “<XMLcharacter string serialization>” to the list of immediately contained
BNF non-terminals.

2) Insert after the last SR: If <XML character string serialization> is specified, then:

a) If <document or content> is not specified, then a <document or content> that specifies CON-
TENT is implicit.

b) The <data type> shall be a character string type. The declared type of <XML character string
serialization> is <data type>.

c) The <character string literal> immediately contained in <XML serialize version> shall be '1.0'
or '1.1', or it shall identify some successor to XML 1.0 and XML 1.1.

d) If <XML serialize version> is not specified, then an implementation-defined (ID205) <XML
serialize version> is implicit.

3) Augment SR20) by adding “<XMLbinary string serialization>” to the list of immediately contained
BNF non-terminals.

4) Insert after the last SR: If <XML binary string serialization> is specified, then:

a) If <document or content> is not specified, then a <document or content> that specifies CON-
TENT is implicit.

b) The <data type> shall be a binary string type.

c) The declared type of <XML binary string serialization> is <data type>.

d) If <XML encoding specification> is not specified, then an implementation-defined (ID206)
<XML encoding name> is implicit.

e) The supported <XML encoding name>s are implementation-defined (IA101).

f) The <character string literal> immediately contained in <XML serialize version> shall be '1.0'
or '1.1', or it shall identify some successor to XML 1.0 and XML 1.1.

g) If <XML serialize version> is not specified, then an implementation-defined (ID205) <XML
serialize version> is implicit.

Access Rules

No additional Access Rules.

General Rules

1) AugmentGR2) byadding “<XMLcharacter string serialization>” to the list of immediately contained
BNF non-terminals.

2) Insert after the last GR: If <XML character string serialization> is specified, then:

a) Let DCS be the explicit or implicit <document or content>.

b) Let XMLV be the value of the <XML value expression>.

c) Let DT be the <data type>.

d) Let CS be the character set of DT.
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e) Case:

i) If <XML serialize bom> is specified, then

Case:

1) If WITH BOM is specified, then let B be True.

2) Otherwise, let B be False.

ii) Otherwise, let B be Unknown.

f) Let VER be the <string value expression> simply contained in the explicit or implicit <XML
serialize version>.

g) Case:

i) If <XML declaration option> is specified and specifies INCLUDINGXMLDECLARATION,
then let DECL be True.

ii) If <XMLdeclaration option> is specified and specifies EXCLUDINGXMLDECLARATION,
then let DECL be False.

iii) Otherwise, let DECL be Unknown.

h) Case:

i) If <XML serialize indent> is specified and does not contain NO, then let IND be True.

ii) Otherwise, let IND be False.

i) The General Rules of Subclause 10.17, “Serialization of an XML value”, are applied with XMLV
as VALUE, DCS as SYNTAX, DT as TYPE, CS as ENCODING, B as BOM, VER as VERSION, DECL as
XMLDECLARATION, and IND as INDENT; let result of <XML character string serialization> be
the SERIALIZATION returned from the application of those General Rules

3) AugmentGR16) by adding “<XMLbinary string serialization>” to the list of immediately contained
BNF non-terminals.

4) Insert after the last GR: If <XML binary string serialization> is specified, then:

a) Let DCS be the explicit or implicit <document or content>.

b) Let XMLV be the value of the <XML value expression>.

c) Let DT be the <data type>.

d) Let XEN be the <XML encoding name>.

e) Case:

i) If <XML serialize bom> is specified, then

Case:

1) If WITH BOM is specified, then let B be True.

2) Otherwise, let B be False.

ii) Otherwise, let B be Unknown.

f) Let VER be the <string value expression> simply contained in the explicit or implicit <XML
serialize version>.

g) Case:
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If <XML declaration option> is specified and specifies INCLUDINGXMLDECLARATION,
then let DECL be True.

i)

ii) If <XMLdeclaration option> is specified and specifies EXCLUDINGXMLDECLARATION,
then let DECL be False.

iii) Otherwise, let DECL be Unknown.

h) Case:

i) If <XML serialize indent> is specified and does not contain NO, then let IND be True.

ii) Otherwise, let IND be False.

i) The General Rules of Subclause 10.17, “Serialization of an XML value”, are applied with XMLV
as VALUE, DCS as SYNTAX, DT as TYPE, XEN as ENCODING, B as BOM, VER as VERSION, DECL
as XMLDECLARATION, and IND as INDENT; let result of <XML binary string serialization> be
the SERIALIZATION returned from the application of those General Rules

Conformance Rules

1) Insert after the last CR: Without Feature X070, “XMLSerialize: character string serialization and
CONTENToption”, conformingSQL language shall not containan<XMLcharacter string serialization>
that immediately contains a <document or content> that is CONTENT.

2) Insert after the last CR: Without Feature X071, “XMLSerialize: character string serialization and
DOCUMENT option”, conforming SQL language shall not contain an <XML character string serializ-
ation> that immediately contains a <document or content> that is DOCUMENT.

3) Insert after the last CR: Without Feature X072, “XMLSerialize: character string serialization”,
conforming SQL language shall not contain an <XML character string serialization>.

4) Insert after the last CR: Without Feature X073, “XMLSerialize: binary string serialization and
CONTENToption”, conforming SQL language shall not contain an <XMLbinary string serialization>
that immediately contains a <document or content> that is CONTENT.

5) Insert after the last CR: Without Feature X074, “XMLSerialize: binary string serialization and
DOCUMENToption”, conformingSQL language shall not contain an<XMLbinary string serialization>
that immediately contains a <document or content> that is DOCUMENT.

6) Insert after the last CR: Without Feature X075, “XMLSerialize: binary string serialization”, conform-
ing SQL language shall not contain an <XML binary string serialization>.

7) Insert after the last CR: Without Feature X076, “XMLSerialize: VERSION”, in conforming SQL lan-
guage, <XML character string serialization> shall not contain VERSION.

8) Insert after the last CR: Without Feature X076, “XMLSerialize: VERSION”, in conforming SQL lan-
guage, <XML binary string serialization> shall not contain VERSION.

9) Insert after the last CR: Without FeatureX077, “XMLSerialize: explicit ENCODINGoption”, conform-
ing SQL language shall not contain an <XML binary string serialization> that contains ENCODING.

10) Insert after the last CR: Without Feature X078, “XMLSerialize: explicit XML declaration”, in con-
forming SQL language, <XML character string serialization> shall not contain XMLDECLARATION.

11) Insert after the last CR: Without Feature X078, “XMLSerialize: explicit XML declaration”, in con-
forming SQL language, <XML binary string serialization> shall not contain XMLDECLARATION.

12) Insert after the last CR: Without Feature X068, “XMLSerialize: BOM”, in conforming SQL language,
<XML serialize bom> shall not be specified.
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13) Insert after the last CR: WithoutFeatureX069, “XMLSerialize: INDENT”, in conformingSQL language,
<XML serialize indent> shall not be specified.
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6.10 <XML value expression>

Function

Specify an XML value.

Format
<XML value expression> ::=
<XML primary>

<XML primary> ::=
<value expression primary>

| <XML value function>

Syntax Rules

1) The declared type of the <value expression primary> immediately contained in <XML primary>
shall be an XML type.

2) The declared type of <XML value expression> is the declared type of the simply contained <value
expression primary> or <XML value function>.

Access Rules

None.

General Rules

1) Thevalueof <XMLvalue expression> is the valueof the simply contained<value expressionprimary>
or <XML value function>.

Conformance Rules

1) Without Feature X010, “XML type”, conforming SQL language shall not contain an <XML value
expression>.
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6.11 <XML value function>

Function

Specify a function that yields a value of type XML.

Format
<XML value function> ::=

<XML comment>
| <XML concatenation>
| <XML document>
| <XML element>
| <XML forest>
| <XML parse>
| <XML PI>
| <XML query>
| <XML text>
| <XML validate>

Syntax Rules

1) The declared type of <XML value function> is the declared type of the immediately contained <XML
comment>, <XML concatenation>, <XML document>, <XML element>, <XML forest>, <XML parse>,
<XML PI>, <XML query>, <XML text>, or <XML validate>.

Access Rules

None.

General Rules

1) The result of an <XML value function> is the XML value of the immediately contained <XML com-
ment>, <XML concatenation>, <XML document>, <XML element>, <XML forest>, <XML parse>,
<XML PI>, <XML query>, <XML text>, or <XML validate>.

Conformance Rules

1) Without Feature X010, “XML type”, conforming SQL language shall not contain an <XML value
function>.
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6.12 <XML comment>

Function

Generate an XML value with a single XQuery comment node, possibly as a child of an XQuery document
node.

Format
<XML comment> ::=
XMLCOMMENT <left paren> <character value expression>
    [ <XML returning clause> ] <right paren>

Syntax Rules

1) If <XML returning clause> is not specified, then it is implementation-defined (ID208) whether
RETURNING CONTENT or RETURNING SEQUENCE is implicit.

2) Let SVE be the <character value expression>.

3) Case:

a) If RETURNING CONTENT is specified or implied, then <XML comment> is equivalent to

XMLDOCUMENT ( XMLCOMMENT ( SVE RETURNING SEQUENCE ) RETURNING CONTENT )

b) Otherwise, the declared type of <XML comment> is XML(SEQUENCE).
NOTE28— If RETURNINGCONTENT is specified or implied, then the declared type of <XML comment> is effectively
established by the Syntax Rules of Subclause 6.14, “<XML document>”.

Access Rules

None.

General Rules

1) Let SV be the value of SVE.

2) If SV is the null value, then the result of <XML comment> is the null value and no further General
Rules of this Subclause are applied.

3) If the value of

'<!--' || SV || '-->'

does not conform to rule [15], “comment”, of XML, then an exception condition is raised: data
exception— invalid comment (2200S).

4) Let XCII be an XQuery comment node with the following properties:

a) The value of the content property is the value of SV, converted to Unicode using the imple-
mentation-defined (IA091) mapping from the character set of SV to Unicode.

b) The value of the parent property is set to empty.

5) The result of the <XML comment> is the XQuery sequence consisting of one node, XCII.
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Conformance Rules

1) Without Feature X036, “XMLComment”, conforming SQL language shall not contain an <XML com-
ment>.

2) Without Feature X241, “RETURNING CONTENT in XML publishing”, in conforming SQL language,
an <XML comment> shall not specify an <XML returning clause> that is RETURNING CONTENT.

3) Without Feature X242, “RETURNING SEQUENCE in XML publishing”, in conforming SQL language,
an <XML comment> shall not specify an <XML returning clause> that is RETURNING SEQUENCE.
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6.13 <XML concatenation>

Function

Concatenate a list of XML values.

Format
<XML concatenation> ::=
XMLCONCAT <left paren> <XML value expression>
    { <comma> <XML value expression> }...
    [ <XML returning clause> ] <right paren>

Syntax Rules

1) If <XML returning clause> is not specified, then it is implementation-defined (ID208) whether
RETURNING CONTENT or RETURNING SEQUENCE is implicit.

2) Let N be the number of <XML value expression>s simply contained in <XML concatenation>. Let
XVEi, 1 (one) ≤ i ≤ N, be the i-th <XML value expression> and let Ti be the declared type of XVEi.

3) Case:

a) IfRETURNINGCONTENT is specifiedor implied, then thedeclared typeof<XMLconcatenation>
is

Case:

i) If, for all i, 1 (one) ≤ i ≤ N, Ti is either XML(DOCUMENT(UNTYPED)) or XML(CON-
TENT(UNTYPED)), then XML(CONTENT(UNTYPED)).

ii) If there exists a registered XML schema S and a global element declaration schema
component E such that, for all i, 1 (one) ≤ i < N, Ti is XML(DOCUMENT(XMLSCHEMA))
or XML(CONTENT(XMLSCHEMA)) and the XML type descriptor of Ti includes the
registered XML schema descriptor of S and an XML namespace URI NS that is identical
to the XML namespace URI of E, as defined by XML Namespaces, and an XML NCName
EN that is equivalent to the XML NCName of E, then XML(CONTENT(XMLSCHEMA)),
whose XML type descriptor includes the registered XML schema descriptor of S and
the XML namespace URI NS and the XML NCName EN.

iii) If there exists a registered XML schema S and an XML namespace URI NS such that, for
all i, 1 (one) ≤ i < N, Ti is XML(DOCUMENT(XMLSCHEMA)) or XML(CONTENT(XMLS-
CHEMA)) and the XML type descriptor of Ti includes the registered XML schema
descriptor of S and an XML namespace URI that is identical to NS, as defined by XML
Namespaces, thenXML(CONTENT(XMLSCHEMA)),whoseXML typedescriptor includes
the registered XML schema descriptor of S and the XML namespace URI NS.

iv) If there exists a registered XML schema S such that, for all i, 1 (one) ≤ i < N, Ti is
XML(DOCUMENT(XMLSCHEMA))orXML(CONTENT(XMLSCHEMA)) and theXML type
descriptor of Ti includes the registered XML schema descriptor of S, then XML(CON-
TENT(XMLSCHEMA)),whoseXMLtypedescriptor includes the registeredXMLschema
descriptor of S.

v) Otherwise, XML(CONTENT(ANY)).
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b) Otherwise, the declared type of <XML concatenation> is XML(SEQUENCE).

4) If RETURNING CONTENT is specified or implied, then:

a) Let RT be the declared type of <XML concatenation>.

b) <XML concatenation> is equivalent to

CAST(
XMLDOCUMENT (

XMLCONCAT ( XVE1, XVE2, ..., XVEN RETURNING SEQUENCE )
RETURNING CONTENT )

AS RT )

Access Rules

None.

General Rules

1) For all i, 1 (one) ≤ i ≤ N, let XVi be the results of XVEi.

2) Let R0 be the null value.

3) For all i, 1 (one) ≤ i ≤ N, the General Rules of Subclause 10.16, “Concatenation of two XML values”,
are applied with Ri-1 as FIRSTVAL and XVi as SECONDVAL; let Ri be the CONCAT returned from the
application of those General Rules.

4) The result of <XML concatenation> is RN.

Conformance Rules

1) Without Feature X020, “XMLConcat”, conforming SQL language shall not contain an <XML concat-
enation>.

2) Without Feature X241, “RETURNING CONTENT in XML publishing”, in conforming SQL language,
an<XMLconcatenation> shall not specify an<XML returning clause> that is RETURNINGCONTENT.

3) Without Feature X242, “RETURNING SEQUENCE in XML publishing”, in conforming SQL language,
an<XMLconcatenation> shall not specify an<XMLreturning clause> that isRETURNINGSEQUENCE.
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6.14 <XML document>

Function

Generate an XML value with a single XQuery document node.

Format
<XML document> ::=
XMLDOCUMENT <left paren> <XML value expression>
    [ <XML returning clause> ] <right paren>

Syntax Rules

1) If <XML returning clause> is not specified, then it is implementation-defined (ID208) whether
RETURNING CONTENT or RETURNING SEQUENCE is implicit.

2) Let XVE be the <XML value expression> simply contained in the <XML document>.

3) Case:

a) If RETURNING CONTENT is specified or implied, then it is implementation-defined (IA107)
whether the declared type of <XML document> is XML(CONTENT(UNTYPED)) or XML(CON-
TENT(ANY)).

b) Otherwise, the declared type of <XML document> is XML(SEQUENCE).

Access Rules

None.

General Rules

1) Let XV be the value of XVE.

2) If XV is the null value, then the result of <XML document> is the null value and no further General
Rules of this Subclause are applied.

3) The SyntaxRules of Subclause10.23, “Determinationof anXQuery formal typenotation”, are applied
with XV as SOURCE and False as CONTEXT; let XVFT be the FORMALTYPE returned from the
application of those Syntax Rules.

4) The Syntax Rules of Subclause 10.22, “Creation of an XQuery expression context”, are applied with
the null value as NONTERMINAL; let XSC be the STATICCONTEXT returned from the application of
those Syntax Rules.

NOTE 29— XSC is an XQuery static context.

5) The construction mode component of XSC is set to preserve.

6) The General Rules of Subclause 10.22, “Creation of an XQuery expression context”, are applied; let
XDC be the DYNAMICCONTEXT returned from the application of those General Rules.

NOTE 30— XDC is an XQuery dynamic context.
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7) LetXSC andXDCbe augmentedwith anXQuery variable$EXPR, whoseXQuery formal typenotation
is XVFT, and whose value is XV.

8) Case:

a) If Feature X211, “XML 1.1 support” is supported, then let DN be the result of an XQuery eval-
uation with XML 1.1 lexical rules, using XSC and XDC as the XQuery expression context of the
XQuery expression

document { $EXPR }

If an XQuery error occurs during the evaluation, then an exception condition is raised: XQuery
error (10000).

b) Otherwise, let DN be the result of an XQuery evaluation with XML 1.0 lexical rules, using XSC
and XDC as the XQuery expression context of the XQuery expression

document { $EXPR }

If an XQuery error occurs during the evaluation, then an exception condition is raised: XQuery
error (10000).

9) Case:

a) If the declared type of the <XML document> is XML(CONTENT(UNTYPED)), then the General
Rules of Subclause 10.21, “Constructing an unvalidated XQuery document node”, are applied
withDNasXQUERYDOCNODE; let result of the<XMLdocument>be theUNVALIDATEDDOCNODE
returned from the application of those General Rules.

b) Otherwise, the result of the <XML document> is DN.

Conformance Rules

1) Without Feature X030, “XMLDocument”, conforming SQL language shall not contain an <XML doc-
ument>.

2) Without Feature X241, “RETURNING CONTENT in XML publishing”, in conforming SQL language,
an <XML document> shall not specify an <XML returning clause> that is RETURNING CONTENT.

3) Without Feature X242, “RETURNING SEQUENCE in XML publishing”, in conforming SQL language,
an <XML document> shall not specify an <XML returning clause> that is RETURNING SEQUENCE.
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6.15 <XML element>

Function

Generate an XML value with a single XQuery element node, possibly as a child of an XQuery document
node.

Format
<XML element> ::=
XMLELEMENT <left paren> NAME <XML element name>
    [ <comma> <XML namespace declaration> ] [ <comma> <XML attributes> ]
    [ { <comma> <XML element content> }...
    [ OPTION <XML content option> ] ]
    [ <XML returning clause> ] <right paren>

<XML element name> ::=
<identifier>

<XML attributes> ::=
XMLATTRIBUTES <left paren> <XML attribute list> <right paren>

<XML attribute list> ::=
<XML attribute> [ { <comma> <XML attribute> }... ]

<XML attribute> ::=
<XML attribute value> [ AS <XML attribute name> ]

<XML attribute value> ::=
<value expression>

<XML attribute name> ::=
<identifier>

<XML element content> ::=
<value expression>

<XML content option> ::=
NULL ON NULL

| EMPTY ON NULL
| ABSENT ON NULL
| NIL ON NULL
| NIL ON NO CONTENT

Syntax Rules

1) The scope of the <XML namespace declaration> is the <XML element>.

2) Let n be the number of occurrences of <XML attribute> in <XML attribute list>.

3) For i ranging from 1 (one) to n.

a) Let Ai be the i-th <XML attribute> contained in <XML attribute list>.

b) Let AVi be the <XML attribute value> of Ai.

c) The declared type of AVi shall be either a predefined type other than XML or a distinct type
whose source type is neither an XML type nor a collection type.
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d) Case:

i) If Ai contains an <XML attribute name> ANi, then let ANCi be ANi.

ii) Otherwise, AVi shall be a <column reference>. Let CNi be the <column name> of the
column designated by the <column reference> that is AVi. The General Rules of
Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with CNi as
IDENT and fully escaped as ESCAPE VARIANT; let ANCi be the XMLNAME returned from
the application of those General Rules.

e) ANCi shall be an XML 1.1 QName.

f) ANCi shall not be equivalent to 'xmlns', and ANCi shall not have an XML QName prefix that
is equivalent to 'xmlns'.

g) The Syntax Rules of Subclause 10.14, “Determination of namespace URI”, are applied with
ANCi asQNAME and the <XML element> asBNFTERM; letNSURIi be theNSURI returned from
the application of those Syntax Rules.

4) There shall not be two <XML attribute>s Ai and Aj such that i does not equal j, NSURIi is identical
as defined in XML Namespaces to NSURIj, and the XML QName local part of ANCi equals the XML
QName local part of ANCj.

5) Let EN be the character representation of <XML element name>. EN shall be an XML 1.1 QName.

6) The Syntax Rules of Subclause 10.14, “Determination of namespace URI”, are applied with EN as
QNAMEand the<XMLelement>asBNFTERM; letENSURIbe theNSURI returned fromtheapplication
of those Syntax Rules.

7) For each<XMLelement content>XEC, the declared typeofXEC shall be apredefined type, a collection
type that is not based on an XML unmappable data type, or a distinct type.

8) Case:

a) If <XML element content> is specified, then:

i) If <XML content option> is not specified, then EMPTY ON NULL is implicit.

ii) Let OPT be the explicit or implicit <XML content option>.

b) Otherwise, let OPT be the zero-length string.

9) If <XML element content> is specified, then there shall not be an <XML attribute> Ai such that
NSURIi is the XML namespace URI given in Table 2, “XML namespace prefixes and their URIs”,
corresponding to the XML namespace prefix xsi, and the XML QName local part of ANCi is nil.

10) If <XML returning clause> is not specified, then it is implementation-defined (ID208) whether
RETURNING CONTENT or RETURNING SEQUENCE is implicit.

11) Let XEN be the <XML element name>.

12) If <XML namespace declaration> is specified, then let XND be “<comma> <XML namespace declar-
ation>”; otherwise, let XND be a zero-length string.

13) If <XML attributes> is specified, then let XAT be “<comma> <XML attributes>”; otherwise, let XAT
be the zero-length string.
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14) Let k be the number of <XML element content>s immediately contained in <XML element>. For
each such <XML element content> in order of its position in <XML element> from left to right, let
XMLECl, 1 (one) ≤ l ≤ k, be “<comma> <XML element content>”.

15) Let XCO be the specified or implied <XML content option>.

16) Case:

a) If RETURNING CONTENT is specified or implied, then <XML element> is equivalent to

XMLDOCUMENT (
XMLELEMENT (

NAME XEN XND XAT XMLEC1 XMLEC2 ... XMLECk XCO
RETURNING SEQUENCE )

RETURNING CONTENT )

b) Otherwise, the declared type of <XML element> is XML(SEQUENCE).
NOTE 31— If RETURNING CONTENT is specified or implied, then the declared type of <XML element> is effectively
established by the Syntax Rules of Subclause 6.14, “<XML document>”.

Access Rules

1) If the declared type DT of the <value expression> VE immediately contained in an <XML attribute
value> or an <XML element content> is a distinct type, then let ST be the source type of DT. The
following shall be valid according to the Syntax Rules of Subclause 6.6, “<cast specification>”:

CAST ( VE AS ST )

NOTE 32— As specified in ISO/IEC 9075-1, Subclause 6.3.3.3, “Rule evaluation order”, evaluation of Syntax Rules,
Access Rules, and Conformance Rules is all performed concurrently.

General Rules

1) Case:

a) If the <XML element> is contained within the scope of an <XML binary encoding>, then let
XBE be the <XML binary encoding> with innermost scope that contains the <XML element>.

b) Otherwise, let XBE be an implementation-defined (ID201) <XML binary encoding>.

2) Case:

a) If XBE specifies BASE64, then let ENC be an indication that binary strings are to be encoded
in base64.

b) Otherwise, let ENC be an indication that binary strings are to be encoded in hex.

3) For i range from 1 (one) to n, if the value of AVi is not the null value, then:

a) TheGeneral Rules of Subclause9.8, “Mapping values of SQLdata types to values of XML schema
data types”, are applied with AVi as SQLVALUE, ENC as ENCODING, “absent” as NULLS, and
False as CHARMAPPING; let CAVi be the XMLVALUE returned from the application of those
General Rules. CAVi is a character string of Unicode characters.

b) Let AIIi be an XQuery attribute node having the following properties:

i) The node-name is an XQuery atomic value of XQuery atomic type xs:QName, whose
local name is theXML1.1Qname local part ofANCi andwhosenamespaceURI isNSURIi.
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ii) The string-value property is CAVi.

iii) The type-name property is xs:untypedAtomic.

iv) The parent property is initially unknown.

4) Let ATTRS be the XQuery sequence of XQuery attribute nodes AIIi, 1 (one) ≤ i ≤ n, such that AVi is
not the null value.

5) LetNbe the number of <XMLelement content>s. LetVjbe an enumeration of the values of the <XML
element content>s, 1 (one) ≤ j ≤ N. Let CON be the list of values V1, ..., VN.

6) The General Rules of Subclause 10.15, “Construction of an XML element”, are applied with EN as
QNAME, ENSURI as NAMESPACE, ATTRS as ATTRIBUTES, CON as CONTENTS, OPT as OPTION, and
ENC as ENCODING; let result of <XML element> be the XMLELEM returned from the application of
those General Rules.

Conformance Rules

1) WithoutFeatureX031, “XMLElement”, conformingSQL language shall not containan<XMLelement>.

2) WithoutFeatureX080, “Namespaces inXMLpublishing”, in conformingSQL language, <XMLelement>
shall not immediately contain <XML namespace declaration>.

3) Without Feature X170, “XML null handling options”, conforming SQL language shall not specify
<XML content option>.

4) Without Feature X171, “NIL ON NO CONTENT option”, conforming SQL language shall not specify
NIL ON NO CONTENT.

5) Without Feature X211, “XML 1.1 support”, in conforming SQL language, an <XML element name>
shall be an XML 1.0 QName.

6) Without Feature X211, “XML 1.1 support”, in conforming SQL language, an <XML attribute name>
shall be an XML 1.0 QName.

7) Without Feature X241, “RETURNING CONTENT in XML publishing”, in conforming SQL language,
an <XML element> shall not specify an <XML returning clause> that is RETURNING CONTENT.

8) Without Feature X242, “RETURNING SEQUENCE in XML publishing”, in conforming SQL language,
an <XML element> shall not specify an <XML returning clause> that is RETURNING SEQUENCE.

9) Without FeatureX085, “Predefinednamespaceprefixes”, conforming SQL language shall not contain
an <XML element name> E that has an XML QName prefix that is not equivalent to an <XML
namespace prefix> contained in one or more <XML namespace declaration>s that are the scope of
the <XML element> that contains E.

10) Without FeatureX085, “Predefinednamespaceprefixes”, conforming SQL language shall not contain
an explicit or implicit <XML attribute name> A that has an XML QName prefix other than 'xml'
that is not equivalent to an <XML namespace prefix> contained in one or more <XML namespace
declaration>s that are the scope of the <XML element> that contains A.
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6.16 <XML forest>

Function

Generate an XML value with a sequence of XQuery element nodes, possibly as the children of an XQuery
document node.

Format
<XML forest> ::=
XMLFOREST <left paren> [ <XML namespace declaration> <comma> ]

<forest element list>
    [ OPTION <XML content option> ]
    [ <XML returning clause> ]

<right paren>

<forest element list> ::=
<forest element> [ { <comma> <forest element> }... ]

<forest element> ::=
<forest element value> [ AS <forest element name> ]

<forest element value> ::=
<value expression>

<forest element name> ::=
<identifier>

Syntax Rules

1) The scope of the <XML namespace declaration> is the <XML forest>.

2) Let n be the number of occurrences of <forest element> in <forest element list>. For each i between
1 (one) and n:

a) Let Fi be the i-th <forest element> contained in <forest element list>.

b) Let FVi be the <forest element value> immediately contained in Fi. The declared type of FVi
shall be a predefined type, a collection type that is not based on an XML unmappable data
type, or a distinct type.

c) Case:

i) If Fi contains a <forest element name> FENi, then let FNCi be FENi.

ii) Otherwise,FVi shall be a column reference. LetCNibe the<columnname>of the column
designated by FVi. The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to
XML names”, are applied with FNi as IDENT and fully escaped as ESCAPE VARIANT; let
ANCi be the XMLNAME returned from the application of those General Rules.

d) FNCi shall be an XML 1.1 QName.

e) The Syntax Rules of Subclause 10.14, “Determination of namespace URI”, are applied with
FNCi as QNAME and the <XML forest> as BNFTERM; let NSURIi be the NSURI returned from
the application of those Syntax Rules.

3) If <XML content option> is not specified, then NULL ON NULL is implicit.
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4) If <XML returning clause> is not specified, then it is implementation-defined (ID208) whether
RETURNING CONTENT or RETURNING SEQUENCE is implicit.

5) If <XML namespace declaration> is specified, then let XND be “<XML namespace declaration>
<comma>”; otherwise, let XND be a zero-length string.

6) Let FEL be the <forest element list>.

7) Let XCO be the specified or implied <XML content option>.

8) Case:

a) If RETURNING CONTENT is specified or implied, then <XML forest> is equivalent to

XMLDOCUMENT (
XMLFOREST (

XND FEL XCO
RETURNING SEQUENCE )

RETURNING CONTENT )

b) Otherwise, the declared type of <XML forest> is XML(SEQUENCE).
NOTE 33— If RETURNING CONTENT is specified or implied, then the declared type of <XML forest> is effectively
established by the Syntax Rules of Subclause 6.14, “<XML document>”.

Access Rules

1) If the declared type DT of the <value expression> VE immediately contained in a <forest element
value> is a distinct type, then let ST be the source type of DT. The following shall be valid according
to the Syntax Rules of Subclause 6.6, “<cast specification>”:

CAST ( VE AS ST )

NOTE 34— As specified in ISO/IEC 9075-1, Subclause 6.3.3.3, “Rule evaluation order”, evaluation of Syntax Rules,
Access Rules, and Conformance Rules is all performed concurrently.

General Rules

1) Case:

a) If the <XML forest> is contained within the scope of an <XML binary encoding>, then let XBE
be the <XML binary encoding> with innermost scope that contains the <XML forest>.

b) Otherwise, let XBE be an implementation-defined (ID201) <XML binary encoding>.

2) Case:

a) If XBE specifies BASE64, then let ENC be an indication that binary strings are to be encoded
in base64.

b) Otherwise, let ENC be an indication that binary strings are to be encoded in hex.

3) For each i between 1 (one) and n, letVi be the value of the i-th <forest element> contained in <forest
element list>.

4) For each i between 1 (one) and n, let CONi be the list of values consisting of the single value Vi.

5) For each i between 1 (one) and n, the General Rules of Subclause 10.15, “Construction of an XML
element”, are applied with FNCi as QNAME, NSURIi asNAMESPACE, the empty XQuery sequence as
ATTRIBUTES,CONi as CONTENTS, the explicit or implicit <XML content option> asOPTION, andENC
as ENCODING; let XVi be the XMLELEM returned from the application of those General Rules.
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6) Let R1 be XV1. For all i, 2 ≤ i ≤ n, the General Rules of Subclause 10.16, “Concatenation of two XML
values”, are applied with Ri-1 as FIRSTVAL and XVi as SECONDVAL; let Ri be the CONCAT returned
from the application of those General Rules.

7) The result of <XML forest> is Rn.

Conformance Rules

1) Without Feature X032, “XMLForest”, conforming SQL language shall not contain an <XML forest>.

2) Without Feature X080, “Namespaces in XMLpublishing”, in conforming SQL language, <XML forest>
shall not immediately contain <XML namespace declaration>.

3) Without Feature X211, “XML 1.1 support”, in conforming SQL language, a <forest element name>
shall be an XML 1.0 QName.

4) Without Feature X241, “RETURNING CONTENT in XML publishing”, in conforming SQL language,
an <XML forest> shall not specify an <XML returning clause> that is RETURNING CONTENT.

5) Without Feature X242, “RETURNING SEQUENCE in XML publishing”, in conforming SQL language,
an <XML forest> shall not specify an <XML returning clause> that is RETURNING SEQUENCE.

6) Without FeatureX085, “Predefinednamespaceprefixes”, conforming SQL language shall not contain
an explicit or implicit <forest element name> F that has an XMLQName prefix that is not equivalent
to an <XML namespace prefix> contained in one or more <XML namespace declaration>s that are
the scope of the <XML forest> that contains F.
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6.17 <XML parse>

Function

Perform a non-validating parse of a string to produce an XML value.

Format
<XML parse> ::=
XMLPARSE <left paren> <document or content> <string value expression>

<XML whitespace option> <right paren>

<XML whitespace option> ::=
{ PRESERVE | STRIP } WHITESPACE

Syntax Rules

1) Case:

a) If <document or content> is DOCUMENT, then it is implementation-defined (IV205) whether
thedeclared typeof<XMLparse> isXML(DOCUMENT(UNTYPED))orXML(DOCUMENT(ANY)).

b) Otherwise, it is implementation-defined (IV206) whether the declared type of <XML parse>
is XML(CONTENT(UNTYPED)) or XML(CONTENT(ANY)).

Access Rules

None.

General Rules

1) Let DC be <document or content>.

2) Let V be the value of <string value expression>.

3) LetWO be the <XML whitespace option>.

4) Case:

a) If V is the null value, then let PARSE be the null value.

b) Otherwise, theGeneral Rules of Subclause10.18, “Parsing a string as anXMLvalue”, are applied
withDC as SYNTAX, V as TEXT, andWO as OPTION; let PARSE be the XMLPARSE returned from
the application of those General Rules.

5) The result of <XML parse> is PARSE.

Conformance Rules

1) Without Feature X060, “XMLParse: character string input and CONTENT option”, in conforming
SQL language, the declared type of the <string value expression> immediately contained in <XML
parse> shall not be a character string type and <XML parse> shall not immediately contain a <doc-
ument or content> that is CONTENT.
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2) Without Feature X061, “XMLParse: character string input and DOCUMENT option”, in conforming
SQL language, the declared type of the <string value expression> immediately contained in <XML
parse> shall not be a character string type and <XML parse> shall not immediately contain a <doc-
ument or content> that is DOCUMENT.

3) Without Feature X065, “XMLParse: binary string input and CONTENT option”, in conforming SQL
language, thedeclared typeof the<string value expression> immediately contained in<XMLparse>
shall not be a binary string type and <XML parse> shall not immediately contain a <document or
content> that is CONTENT.

4) Without Feature X066, “XMLParse: binary string input and DOCUMENT option”, in conforming SQL
language, thedeclared typeof the<string value expression> immediately contained in<XMLparse>
shall not be a binary string type and <XML parse> shall not immediately contain a <document or
content> that is DOCUMENT.
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6.18 <XML PI>

Function

Generate an XML valuewith a single XQuery processing instruction node, possibly as a child of an XQuery
document node.

Format
<XML PI> ::=
XMLPI <left paren> NAME <XML PI target>
    [ <comma> <character value expression> ]
    [ <XML returning clause> ]

<right paren>

<XML PI target> ::=
<identifier>

Syntax Rules

1) Let I be the result of mapping the <identifier> contained in the <XML PI target> to Unicode.

2) I shall be an XML 1.1 NCName.

3) I shall not consist of three characters, the first being 'X' or 'x', the second being 'M' or 'm', and the
third being 'L' or 'l'.

4) If <XML returning clause> is not specified, then it is implementation-defined (ID208) whether
RETURNING CONTENT or RETURNING SEQUENCE is implicit.

5) Let XPT be the <XML PI target>.

6) If <character value expression> is specified, then let CSVE be “<comma> <character value expres-
sion>”; otherwise, let CSVE be the zero-length string.

7) Case:

a) If RETURNING CONTENT is specified or implied, then <XML PI> is equivalent to:

XMLDOCUMENT (
XMLPI (

NAME XPT CSVE
RETURNING SEQUENCE )

RETURNING CONTENT )

b) Otherwise, the declared type of <XML PI> is XML(SEQUENCE).
NOTE 35— If RETURNING CONTENT is specified or implied, then the declared type of <XML PI> is effectively
established by the Syntax Rules of Subclause 6.14, “<XML document>”.

Access Rules

None.
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General Rules

1) If the value of the <string value expression> is the null value, then the result of <XML PI> is the null
value and no further General Rules of this Subclause are applied.

2) If <character value expression> is not specified, then let SVE be '' (the <character string literal>
for the zero-length string); otherwise, let SVE be the <string value expression>.

3) The General Rules of Subclause 9.8, “Mapping values of SQL data types to values of XML schema
data types”, are applied with SVE as SQLVALUE, an indication that binary strings are to be encoded
in hex as ENCODING, “absent” as NULLS, and False as CHARMAPPING; let USV be the XMLVALUE
returned from the applicationof thoseGeneral Rules.USV is a character string ofUnicode characters.

4) If the value of

'<?' I || ' ' || USV || '?>'

does not conform to rule [16], “PI”, of XML 1.1, then an exception condition is raised: data exception
— invalid processing instruction (2200T).

NOTE 36— If the SQL/XML implementation does not support XML 1.1, then the processing instruction target I is
subject to a Conformance Rule limiting it to be an XML 1.0 Name. Under that assumption, if the proposed processing
instruction conforms to rule [16] of XML 1.1, then it also conforms to rule [16] of XML 1.0.

5) The SyntaxRules of Subclause10.23, “Determinationof anXQuery formal typenotation”, are applied
with USV as SOURCE and False as CONTEXT; let XVFT be the FORMALTYPE returned from the
application of those Syntax Rules.

6) The Syntax Rules of Subclause 10.22, “Creation of an XQuery expression context”, are applied with
the null value as NONTERMINAL; let XSC be the STATICCONTEXT returned from the application of
those Syntax Rules.

NOTE 37— XSC is an XQuery static context.

7) The General Rules of Subclause 10.22, “Creation of an XQuery expression context”, are applied; let
XDC be the DYNAMICCONTEXT returned from the application of those General Rules.

NOTE 38— XDC is an XQuery dynamic context.

8) LetXSC andXDCbe augmentedwith anXQuery variable$EXPR, whoseXQuery formal typenotation
is XVFT, and whose value is USV.

9) Case:

a) If Feature X211, “XML 1.1 support” is supported, then let PN be the result of an XQuery evalu-
ation with XML 1.1 lexical rules, using XSC and XDC as the XQuery expression context of the
XQuery expression

processing-instruction I { $EXPR }

b) Otherwise, let PN be the result of an XQuery evaluation with XML 1.0 lexical rules, using XSC
and XDC as the XQuery expression context of the XQuery expression

processing-instruction I { $EXPR }

10) The result of the <XML PI> is PN.

Conformance Rules

1) Without Feature X037, “XMLPI”, conforming SQL language shall not contain an <XML PI>.
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2) Without Feature X211, “XML 1.1 support”, in conforming SQL language, an <identifier> contained
in an <XML PI target>, when mapped to Unicode, shall be an XML 1.0 NCName.

NOTE 39— The set of XML 1.0 NCNames is a proper subset of the set of XML 1.1 NCNames. That is, all XML 1.0
NCNames are also XML 1.1 NCNames, but not all XML 1.1 NCNames are also XML 1.0 NCNames.

3) Without Feature X241, “RETURNING CONTENT in XML publishing”, in conforming SQL language,
an <XML PI> shall not specify an <XML returning clause> that is RETURNING CONTENT.

4) Without Feature X242, “RETURNING SEQUENCE in XML publishing”, in conforming SQL language,
an <XML PI> shall not specify an <XML returning clause> that is RETURNING SEQUENCE.
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6.19 <XML query>

Function

Evaluate an XQuery expression.

Format
<XML query> ::=
XMLQUERY <left paren>

<XQuery expression>
    [ <XML query argument list> ]
    [ <XML returning clause>
    [ <XML query returning mechanism> ] ]

<XML query empty handling option>
<right paren>

<XQuery expression> ::=
<character string literal>

<XML query argument list> ::=
PASSING <XML query default passing mechanism>

<XML query argument>
    [ { <comma> <XML query argument> }... ]

<XML query default passing mechanism> ::=
<XML passing mechanism>

<XML query argument> ::=
<XML query context item>

| <XML query variable>

<XML query context item> ::=
<value expression> [ <XML passing mechanism> ]

<XML query variable> ::=
<value expression> AS <identifier>
    [ <XML passing mechanism> ]

<XML query returning mechanism> ::=
<XML passing mechanism>

<XML query empty handling option> ::=
NULL ON EMPTY

| EMPTY ON EMPTY

Syntax Rules

1) Let XMQ be the <XML query>.

2) If XMQ contains <XML query argument list>, then let DPM be the <XML query default passing
mechanism> immediately contained in the <XML query argument list>.

3) If <XML returning clause> is not specified, then it is implementation-defined (ID208) whether
RETURNING CONTENT or RETURNING SEQUENCE is implicit.

4) Case:
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If the implicit or explicit <XML returning clause> is RETURNING CONTENT, then <XML query
returning mechanism> shall not be specified. Let XQRM be BY VALUE.

a)

b) If XMQ contains <XML query returning mechanism>, then let XQRM be that <XML query
returning mechanism>.

c) Otherwise, XMQ shall contain <XML query argument list>. Let XQRM be DPM.

5) The Syntax Rules of Subclause 10.22, “Creation of an XQuery expression context”, are applied with
the <XML query> asNONTERMINAL; let XSC be the STATICCONTEXT returned from the application
of those Syntax Rules, modifying the in-scope variables component of XSC as follows:

NOTE 40— XSC is an XQuery static context.

a) For each <XML query variable> XQV:

i) The <identifier> I contained in XQV shall be an XML 1.1 NCName.

ii) I shall not be equivalent to the name of any implementation-defined (IV097) XQuery
variable, or to the <identifier> of any other <XML query variable>.

iii) Let VVE be the <value expression> simply contained in XQV.

iv) The declared type of VVE shall be convertible to XML(SEQUENCE) according to the
Syntax Rules of Subclause 6.7, “<XML cast specification>”.

v) If the declared type of VVE is not an XML type, then XQV shall not contain an <XML
passing mechanism>.

vi) If XQV contains an <XML passing mechanism>, then let VPM be that <XML passing
mechanism>; otherwise, let VPM be DPM.

vii) TheSyntaxRulesof Subclause10.23, “Determinationof anXQuery formal typenotation”,
are applied with VVE as SOURCE and False as CONTEXT; let VFT be the FORMALTYPE
returned from the application of those Syntax Rules.

viii) The pair (I, VFT) is placed in the in-scope variables component of XSC.

b) If XMQ contains <XML query context item>, then:

i) XMQ shall contain exactly one <XML query context item> XQCI.

ii) Let CVE be the <value expression> simply contained in XQCI.

iii) The declared type of CVE shall be convertible to XML(SEQUENCE) according to the
Syntax Rules of Subclause 6.7, “<XML cast specification>”.

iv) If the declared type of CVE is not an XML type, then XQCI shall not contain an <XML
passing mechanism>.

v) If XQCI contains an <XML passing mechanism>, then let CPM be that <XML passing
mechanism>; otherwise, let CPM be DPM.

vi) TheSyntaxRulesof Subclause10.23, “Determinationof anXQuery formal typenotation”,
are applied with CVE as SOURCE and True as CONTEXT; let CFT be the FORMALTYPE
returned from the application of those Syntax Rules.

vii) Let $fs:dot be the XQuery variable in the fictitious namespace associated with the
prefix fs as posited in XQuery 1.0 and XPath 2.0 Formal Semantics, section 3.1.2,
“Dynamic context”, corresponding to the context item in XSC. The pair (fs:dot, CFT)
is placed in the in-scope variables component of XSC.
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NOTE 41— Initialization of the XQuery static context XSC can in many cases be overridden by the prolog of the
<XQuery expression>.

6) <XQuery expression> shall conform to an implementation-defined (IA108) subset of the normative
rules of XQuery expressions that are found in XQuery 3.1: an XML Query Language, XQuery and
XPathFunctions andOperators3.1, XQuery1.0 andXPath2.0Formal Semantics, andXQueryUpdate
Facility 1.0, and that define the analysis phase, using the XQuery static context XSC and XML 1.1
lexical rules, without raising an XQuery static error, type error, or statically-detected dynamic error.

NOTE 42— The subset of mandatory and optional features of XQuery supported by an SQL/XML implementation
is implementation-defined (IA103). This includes each of the following.

— What subset of the BNF in XQuery 3.1: an XML Query Language and XQuery Update Facility 1.0 is supported.

— For the supported BNF, which of the normative rules in XQuery 3.1: an XML Query Language and XQuery 1.0
and XPath 2.0 Formal Semantics are supported.

— Which of the functions in XQuery and XPath Functions and Operators 3.1 are supported.

— Which of the features described in the XQuery 3.1: an XML Query Language section titled “Optional Features”
are supported, and to what extent.

NOTE 43— XQuery permits an SQL/XML implementation to postpone some or all type checking to the evaluation
phase (i.e., until the General Rules of this Subclause are performed).

7) <XQuery expression> shall not contain an updating expression, except as part of a transform
expression, as defined by XQuery Update Facility 1.0.

8) Let XQE be the <XQuery expression>.

9) If <XML query argument list> is specified, then let XQAL be that <XML query argument list>; other-
wise, let XQAL be the zero-length string.

10) Let XQEHO be the <XML query empty handling option>.

11) Case:

a) If RETURNING CONTENT is specified or implied, then <XML query> is equivalent to

XMLDOCUMENT (
XMLQUERY (

XQE XQAL
RETURNING SEQUENCE XQRM XQEHO )

RETURNING CONTENT )

b) Otherwise, the declared type of <XML query> is XML(SEQUENCE).
NOTE 44— If RETURNING CONTENT is specified or implied, then the declared type of <XML query> is effectively
established by the Syntax Rules of Subclause 6.14, “<XML document>”.

Access Rules

None.

General Rules

1) The General Rules of Subclause 10.22, “Creation of an XQuery expression context”, are applied; let
XDC be the DYNAMICCONTEXT returned from the application of those General Rules.

NOTE 45— XDC is an XQuery dynamic context.

a) Case:

i) If there is no <XML query context item>, then there is no context item in XDC.
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ii) Otherwise,

Case:

1) If the value of CVE is the null value, then the result of the <XML query> is the null
value, and no further General Rules of this Subclause are applied.

2) Otherwise:

A) Case:

I) If the declared type of CVE is an XML type, then

Case:

1) If CPM is BY REF, then let CI be the value of CVE.

2) Otherwise, theGeneral Rules of Subclause 10.20, “Constructing
a copy of an XML value”, are appliedwith CVE as VALUE; let CI
be the COPY returned from the application of those General
Rules.

II) Otherwise, let CI be the result of the <XML cast specification>:

XMLCAST (CVE AS XML(SEQUENCE))

B) Case:

I) If CI is the empty XQuery sequence, then there is no context item in
XDC.

II) If CI is an XQuery sequence of length 1 (one), then the context item,
context position, and context size of XDC are set by initializing
$fs:dot to referenceCI,$fs:position to1 (one), and$fs:last
to 1 (one).

III) Otherwise, an exception condition is raised:data exception— invalid
XQuery context item (2200V).

b) For each <XML query variable> XQV:

i) Let VVE be the <value expression> simply contained in XQV, and let V be the value of
VVE.

Case:

1) If V is the null value, then let VV be the empty sequence.

2) If V is a value of an XML type, then

Case:

A) If VPM is BY REF, then let VV be V.

B) Otherwise, the General Rules of Subclause 10.20, “Constructing a copy of
an XML value”, are applied with V as VALUE; let VV be the COPY returned
from the application of those General Rules.

3) Otherwise, let VV be the result of

XMLCAST ( VVE AS XML(SEQUENCE))
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ii) The XQuery variable whose QName is equivalent to the <identifier> simply contained
in XQV is set to VV.

2) Case:

a) If the SQL/XML implementation supports Feature X211, “XML 1.1 support”, then the <XQuery
expression> is evaluated as an XQuery expression with XML 1.1 lexical rules, using XSC and
XDC as the XQuery expression context, yielding a value X1 of an XML type.

b) Otherwise, the <XQuery expression> is evaluated as anXQuery expressionwithXML1.0 lexical
rules, using XSC and XDC as the XQuery expression context, yielding a value X1 of an XML
type.

3) If the result of the XQuery evaluation is an XQuery error, then an exception condition is raised:
XQuery error (10000).

4) Case:

a) If X1 is an empty sequence and the <XML query empty handling option> is NULL ON EMPTY,
then let X2 be the null value.

b) Otherwise,

Case:

i) If XQRM is BY REF, then let X2 be X1.

ii) Otherwise, theGeneral Rules of Subclause 10.20, “Constructing a copy of anXMLvalue”,
are applied with X1 as VALUE; let X2 be the COPY returned from the application of
those General Rules.

5) X2 is the result of the <XML query>.

Conformance Rules

1) Without Feature X200, “XMLQuery”, conforming SQL language shall not contain an <XML query>.

2) Without Feature X201, “XMLQuery: RETURNING CONTENT”, conforming SQL language shall not
contain an <XML query> that contains RETURNING CONTENT.

3) Without Feature X202, “XMLQuery: RETURNING SEQUENCE”, conforming SQL language shall not
contain an <XML query> that contains RETURNING SEQUENCE.

4) Without Feature X203, “XMLQuery: passing a context item”, in conforming SQL language, an <XML
query> shall not contain an <XML query context item>.

5) Without Feature X204, “XMLQuery: initializing an XQuery variable”, in conforming SQL language,
an <XML query> shall not contain an <XML query variable>.

6) Without Feature X205, “XMLQuery: EMPTY ON EMPTY option”, conforming SQL language shall not
contain an<XMLquery> that contains an<XMLquery emptyhandling option> that specifiesEMPTY
ON EMPTY.

7) Without Feature X206, “XMLQuery: NULL ON EMPTY option”, conforming SQL language shall not
contain an <XML query> that contains an <XML query empty handling option> that specifies NULL
ON EMPTY.

8) Without Feature X211, “XML 1.1 support”, in conforming SQL language, the value of the <XQuery
expression> shall be an XQuery expression with XML 1.0 lexical rules.
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9) Without Feature X211, “XML 1.1 support”, in conforming SQL language, the <identifier> contained
in an <XML query variable> shall be an XML 1.0 NCName.
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6.20 <XML text>

Function

Generate an XML value with a single XQuery text node, possibly as a child of an XQuery document node.

Format
<XML text> ::=
XMLTEXT <left paren> <character value expression>
    [ <XML returning clause> ] <right paren>

Syntax Rules

1) If <XML returning clause> is not specified, then it is implementation-defined (ID208) whether
RETURNING CONTENT or RETURNING SEQUENCE is implicit.

2) Let SVE be the <character value expression>.

3) Case:

a) If RETURNING CONTENT is specified or implied, then <XML text> is equivalent to

XMLDOCUMENT (
XMLTEXT ( SVE RETURNING SEQUENCE )
RETURNING CONTENT )

b) Otherwise, the declared type of <XML text> is XML(SEQUENCE).
NOTE 46— If RETURNING CONTENT is specified or implied, then the declared type of <XML text> is effectively
established by the Syntax Rules of Subclause 6.14, “<XML document>”.

Access Rules

None.

General Rules

1) Let SV be the value of SVE.

2) If SV is the null value, then the result of <XML text> is the null value and no further General Rules
of this Subclause are applied.

3) Case:

a) If <XML text> is containedwithin the scope of an <XML binary encoding>, then let XBE be the
<XML binary encoding> with innermost scope that contains the <XML text>.

b) Otherwise, let XBE be an implementation-defined (ID201) <XML binary encoding>.

4) Case:

a) If XBE specifies BASE64, then let ENC be an indication that binary strings are to be encoded in
base64.

b) Otherwise, let ENC be an indication that binary strings are to be encoded in hex.
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5) The General Rules of Subclause 9.8, “Mapping values of SQL data types to values of XML schema
data types”, are applied with SV as SQLVALUE, ENC as ENCODING, “absent” as NULLS, and False as
CHARMAPPING; let USV be the XMLVALUE returned from the application of those General Rules.
USV is a character string of Unicode characters.

6) Let XTN be an XQuery text node with the following properties:

a) The value of the content property is the value of USV.

b) The value of the parent property is set to empty.

7) The result of <XML text> is the XQuery sequence consisting of one node, XTN.

Conformance Rules

1) Without Feature X038, “XMLText”, conforming SQL language shall not contain an <XML text>.

2) Without Feature X241, “RETURNING CONTENT in XML publishing”, in conforming SQL language,
an <XML text> shall not specify an <XML returning clause> that is RETURNING CONTENT.

3) Without Feature X242, “RETURNING SEQUENCE in XML publishing”, in conforming SQL language,
an <XML text> shall not specify an <XML returning clause> that is RETURNING SEQUENCE.
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6.21 <XML validate>

Function

Validate an XML value.

Format
<XML validate> ::=
XMLVALIDATE <left paren>

<document or content or sequence>
<XML value expression>

    [ <XML valid according to clause> ]
<right paren>

<document or content or sequence> ::=
<document or content>

| SEQUENCE

Syntax Rules

1) Let XVE be the <XML value expression>. Let DCS be the <document or content or sequence>.

2) If <XMLvalid according to clause> is specified, then letRXSbe the indicated registeredXML schema,
let ENSURI be the indicated XML namespace, if any, and let EN be the XMLNCName of the indicated
global element declaration schema component, if any.

NOTE 47— Indicated registered XML schema, indicated XML namespace, and indicated global element declaration
schema component are defined in Subclause 11.5, “<XML valid according to clause>”.

3) Let XVT be the declared type of XVE. The declared type of <XML validate> is

Case:

a) IfXVT is XML(DOCUMENT(ANY)), XML(DOCUMENT(UNTYPED)), orXML(DOCUMENT(XMLS-
CHEMA)), then

Case:

i) If <XML valid according to clause> is specified, then

Case:

1) If <XML valid element name specification> is specified, then XML(DOCU-
MENT(XMLSCHEMA)) whose XML type descriptor includes the registered XML
schema descriptor of RXS, the XML namespace ENSURI, and XML NCName EN.

2) If <XML valid element namespace specification> is specified, then XML(DOCU-
MENT(XMLSCHEMA)) whose XML type descriptor includes the registered XML
schema descriptor of RXS and the XML namespace ENSURI.

3) Otherwise,XML(DOCUMENT(XMLSCHEMA))whoseXMLtypedescriptor includes
the registered XML schema descriptor of RXS.

ii) Otherwise, XML(DOCUMENT(ANY)).

b) If XVT is XML(CONTENT(ANY)), XML(CONTENT(UNTYPED)), or XML(CONTENT(XMLS-
CHEMA)), then
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Case:

i) If <XML valid according to clause> is specified, then

Case:

1) If <XMLvalidelementnamespecification> is specified, thenXML(CONTENT(XMLS-
CHEMA)) whose XML type descriptor includes the registered XML schema
descriptor of RXS, the XML namespace ENSURI, and XML NCName EN.

2) If <XML valid element namespace specification> is specified, then XML(CON-
TENT(XMLSCHEMA)) whose XML type descriptor includes the registered XML
schema descriptor of RXS and the XML namespace ENSURI.

3) Otherwise, XML(CONTENT(XMLSCHEMA)) whose XML type descriptor includes
the registered XML schema descriptor of RXS.

ii) Otherwise, XML(CONTENT(ANY)).

c) If XVT is XML(SEQUENCE), then XML(SEQUENCE).

Access Rules

None.

General Rules

1) Let V be the value of XVE.

2) If V is the null value, then the result of the <XML validate> is the null value and no further General
Rules of this Subclause are applied.

3) Case:

a) If DCS is DOCUMENT and V is not an XQuery sequence of length 1 (one) whose sole XQuery
item is an XQuery document node whose children property contains exactly one XQuery
element node, zero or more XQuery comment nodes, and zero or more XQuery processing
instructionnodes, thenanexception condition is raised:data exception—invalidXMLdocument
(2200M).

b) IfDCS is CONTENT and V is not an XQuery sequence of length 1 (one)whose sole XQuery item
is an XQuery document node, then an exception condition is raised: data exception— invalid
XML content (2200N).

c) Otherwise, if any XQuery item contained in V is an XQuery atomic value, XQuery attribute
node, XQuery namespace node, or an XQuery text node, then an exception condition is raised:
data exception— XQuery sequence cannot be validated (2201J).

4) If V is an empty XQuery sequence, then the result of <XML validate> is an empty XQuery sequence
and no further General Rules of this Subclause are applied.

5) Let N be the number of XQuery items in V. Let Ij, 1 (one) ≤ j ≤ N, be an enumeration in order of the
XQuery items in V.

6) For each j, 1 (one) ≤ j ≤ N,

Case:

a) If Ij is an XQuery document node D, then:
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LetM be the number of XQuery nodes in the children property of D.i)

ii) LetCk, 1 (one)≤ k≤M, be an enumeration in order of the XQuery nodes in the children
property of D.

iii) For each k, 1 (one) ≤ k ≤M,

Case:

1) If Ck is not an XQuery element node, an XQuery comment node, or an XQuery
processing instructionnode, then an exception condition is raised:data exception
— XQuery document node cannot be validated (2201K).

2) If Ck is an XQuery element node, then:

A) Case:

I) If <XML valid according to clause> is specified, then let XSk be RXS.

II) Otherwise:

1) Let NS be the XML namespace of Ck.

2) Let XSk be a registered XML schema for which the current user
has USAGE privilege and whose target namespace is identical
to NS, as defined by XML Namespaces, chosen according to a
deterministic implementation-defined (IW062) algorithm that
is repeatable, in the sense that if the algorithm is re-evaluated
with the same collection of registered XML schemas that are
accessible to the user and the same value V, then the same
registered XML schema will be chosen. If no XSk is found, then
an exception condition is raised: data exception— no XML
schema found (2201L).

B) If <XML valid element clause> is specified, then let ENAME be the node-
name property of Ck.

Case:

I) If <XML valid element name specification> is specified, and either
the XML NCName of ENAME is not equivalent to EN, or the XML
namespace of ENAME is not identical to ENSURI, as defined by XML
Namespaces, then an exception condition is raised: data exception
— no XML element with the specified QName (2201P).

II) Otherwise, if <XML valid element namespace specification> is spe-
cified, and the XML namespace of ENAME is not identical to ENSURI,
as definedbyXMLNamespaces, thenanexception condition is raised:
data exception— no XML element with the specified namespace
(2201Q).

C) Case:

I) If DCS is DOCUMENT, then the General Rules of Subclause 10.24,
“Validating an XQuery document or element node”, are applied with
Ij as ITEM and XSk as SCHEMA; let STAT be the STATUS and let RES
be the RESULT returned from the application of those General Rules.
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II) Otherwise, the General Rules of Subclause 10.24, “Validating an
XQuerydocument or elementnode”, are appliedwithCk as ITEM and
XSk as SCHEMA; let STAT be the STATUS and let RES be the RESULT
returned from the application of those General Rules.

D) If STAT is FAILURE, then an exception condition is raised: data exception
— validation failure (2201R).

E) Case:

I) If DCS is DOCUMENT, then let Ok be the XQuery element node that
is the child of RES.

II) Otherwise, let Ok be RES.

3) Otherwise, the General Rules of Subclause 10.20, “Constructing a copy of an XML
value”, are applied with Ck as VALUE; let Ok be the COPY returned from the
application of those General Rules.

iv) Let Rj be an XQuery document node whose children property is replaced by an enu-
meration of Ok, 1 (one) ≤ k ≤M.

b) If Ij is an XQuery element node E, then:

i) Case:

1) If <XML valid according to clause> is specified, then let XS be RXS.

2) Otherwise, let NS be the XML namespace of E. Let XS be a registered XML schema
for which the current user has USAGE privilege and whose target namespace is
identical toNS, as definedbyXMLNamespaces, chosenaccording toadeterministic
implementation-defined (IW062) algorithm that is repeatable, in the sense that
if the algorithm is re-evaluatedwith the samecollectionof registeredXMLschemas
that are accessible to the user and the same value V, then the same registered
XMLschemawill be chosen. If noXS is found, then an exception condition is raised:
data exception— no XML schema found (2201L).

ii) If <XML valid element clause> is specified, then letENAME be thenode-nameproperty
of E.

Case:

1) If <XML valid element name specification> is specified, and either the XML
NCName of ENAME is not equivalent to EN or the XML namespace of ENAME is
not identical toENSURI, as definedbyXMLNamespaces, then an exception condi-
tion is raised:data exception—noXMLelementwith the specifiedQName (2201P).

2) Otherwise, if <XML valid element namespace specification> is specified and the
XML namespace of ENAME is not identical to ENSURI, as defined by XML
Namespaces, then an exception condition is raised: data exception— no XML
element with the specified namespace (2201Q).

iii) The General Rules of Subclause 10.24, “Validating an XQuery document or element
node”, are applied with Ij as ITEM and XS as SCHEMA; let STAT be the STATUS and let
RES be the RESULT returned from the application of those General Rules.

iv) If STAT is FAILURE, then an exception condition is raised: data exception— validation
failure (2201R).
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v) Let Rj be RES.

c) Otherwise, Ij is an XQuery comment node or an XQuery processing instruction node. The
General Rules of Subclause 10.20, “Constructing a copy of an XML value”, are applied with Ij
as VALUE; let Rj be the COPY returned from the application of those General Rules.

7) Let R be an XQuery sequence enumerated by Rj, 1 (one) ≤ j ≤ N.

8) The result of <XML validate> is R.

Conformance Rules

1) Without Feature X271, “XMLValidate: data-driven case”, conforming SQL language shall not contain
an <XML validate> that does not contain <XML valid according to clause>.

2) Without Feature X272, “XMLValidate: ACCORDING TO clause”, conforming SQL language shall not
contain an <XML validate> that contains <XML valid according to clause>.

3) Without FeatureX273, “XMLValidate: ELEMENTclause”, conforming SQL language shall not contain
an <XML validate> that contains <XML valid element clause>.

4) Without Feature X284, “XMLValidate: NAMESPACE without ELEMENT clause”, conforming SQL
language shall not contain an <XML validate> that contains an <XML valid element clause> that
does not contain an <XML valid element name specification>.

5) Without Feature X286, “XMLValidate: NO NAMESPACE with ELEMENT clause”, conforming SQL
language shall not contain an <XML validate> that contains an <XML valid element namespace
specification> that contains NO NAMESPACE.

6) Without Feature X274, “XMLValidate: schema location”, conforming SQL language shall not contain
an <XML validate> that contains <XML valid schema location>.

7) Without Feature X281, “XMLValidate with DOCUMENT option”, conforming SQL language shall not
contain an <XML validate> that immediately contains a <document or content or sequence> that
is DOCUMENT.

8) Without Feature X282, “XMLValidate with CONTENT option”, conforming SQL language shall not
contain an <XML validate> that immediately contains a <document or content or sequence> that
is CONTENT.

9) Without Feature X283, “XMLValidate with SEQUENCE option”, conforming SQL language shall not
contain an <XML validate> that immediately contains a <document or content or sequence> that
is SEQUENCE.
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7 Query expressions

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

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

Function

Reference a table.

Format
<table primary> ::=

!! All alternatives from ISO/IEC 9075-2
| <XML iterate> [ AS ] <correlation name>

<left paren> <derived column list> <right paren>
| <XML table> [ AS ] <correlation name>

    [ <left paren> <derived column list> <right paren> ]

<XML iterate> ::=
XMLITERATE <left paren> <XML value expression> <right paren>

<XML table> ::=
XMLTABLE <left paren>
    [ <XML namespace declaration> <comma> ]

<XML table row pattern>
    [ <XML table argument list> ]

COLUMNS <XML table column definitions> <right paren>

<XML table row pattern> ::=
<character string literal>

<XML table argument list> ::=
PASSING <XML table argument passing mechanism>

<XML query argument>
    [ { <comma> <XML query argument> }... ]

<XML table argument passing mechanism> ::=
<XML passing mechanism>

<XML table column definitions> ::=
<XML table column definition>
    [ { <comma> <XML table column definition> }... ]

<XML table column definition> ::=
<XML table ordinality column definition>

| <XML table regular column definition>

<XML table ordinality column definition> ::=
<column name> FOR ORDINALITY

<XML table regular column definition> ::=
<column name> <data type> [ <XML passing mechanism> ]
    [ <default clause> ]
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    [ PATH <XML table column pattern> ]

<XML table column pattern> ::=
<character string literal>

Syntax Rules

1) Augment SR 5) by adding “<XML table>” to the list of <table primary>s that support lateral join..

2) Insert after SR 21)a): If <table primary> specifies <XML table> or <XML iterate>, then the <table
primary> is not generally updatable, not simply updatable, not effectively updatable, and not
insertable-into.

3) Insert after the last SR: If <table primary> contains <XML iterate>, then the <derived column list>
shall contain exactly two<columnname>sCN1 andCN2, which shall not be equivalent. Thedeclared
type of <XML iterate> is a row type consisting of two fields, the first of which has a <field name>
that is equivalent to CN1 and a data type that is XML(SEQUENCE), and the second of which has a
<field name> that is equivalent to CN2 and a data type that is exact numeric with scale 0 (zero).

4) Insert after the last SR: If <XML table> is specified, then:

a) Case:

i) If <XML namespace declaration> XND is specified, then let XNDC be

WITH XND

ii) Otherwise, let XNDC be the zero-length string.

b) Let XTRP be the <XML table row pattern>.

c) Case:

i) If <XML table argument list> is specified, then let XTTPM be the <XML table argument
passing mechanism>, let NA be the number of <XML query argument>s, let XQAi, 1
(one) ≤ i ≤ NA, be an enumeration of the <XML query argument>s, and let XQAL be

PASSING XTTPM XQA1, ..., XQANA

ii) Otherwise, let XTTPM be BY REF, and let XQAL be the zero-length string.

d) Let NC be the number of <XML table column definition>s. Let XTCDj, 1 (one) ≤ j ≤ NC, be an
enumeration of the <XML table column definition>s, in order from left to right. There shall be
at most one XTCDj that is <XML table ordinality column definition>.

e) For each jbetween1 (one) andNC, inclusive, letCNjbe the <columnname> contained inXTCDj.

Case:

i) If XTCDj is an <XML table ordinality column definition>, then let SLIj be

I.N

ii) Otherwise:

1) Let DTj be the <data type> contained in XTCDj.

2) Case:

A) If DTj is XML(SEQUENCE) then:
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If <XML table argument list> is not specified, thenXTCDj shall contain
<XML passing mechanism>.

I)

II) If XTCDj contains <XML passing mechanism>, then let XPMj be this
<XML passing mechanism>; otherwise, let XPMj be XTTPM.

III) Let XRMj be RETURNING SEQUENCE XPMj.

B) Otherwise, <XML passing mechanism> shall not be specified. Let XRMj be
RETURNING CONTENT.

3) If XTCDj contains a <default option>, then let DEFj be that <default option>; oth-
erwise, let DEFj be NULL.

4) If XTCDj contains an <XML table column pattern>, then let PATHj be that <XML
table column pattern>; otherwise, let PATHj be a <character string literal>whose
value is equivalent to the column name of the column identified by CNj.

5) Let XQCj be

XMLQUERY ( PATHj PASSING BY REF I.V XRMj EMPTY ON EMPTY )

6) Let XEj be

XMLEXISTS ( PATHj PASSING BY REF I.V )

7) Case:

A) If DTj is XML(SEQUENCE), then let CPMj be XPMj.

B) If DTj is an XML type, then let CPMj be BY VALUE.

C) Otherwise, let CPMj be a zero-length string.

8) Let SLIj be

CASE WHEN XEj
THEN XMLCAST( XQCj AS DTj CPMj )
ELSE DEFj

END

f) Let CORR be the <correlation name>.

g) Case:

i) If <derived column list> is specified, then let DCL be that <derived column list> and let
DCLP be

( DCL )

ii) Otherwise, let DCLP be the zero-length string.

h) TP is equivalent to the <table primary>

LATERAL
  ( XNDC

SELECT SLI1 AS CN1, SLI2 AS CN2, ..., SLINC AS CNNC
FROM XMLITERATE ( XMLQUERY ( XTRP XQAL

RETURNING SEQUENCE BY REF EMPTY ON EMPTY ) )
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AS I ( V, N )
  ) AS CORR DCLP

Access Rules

No additional Access Rules.

General Rules

1) Insert after GR3): If a <table primary>TP simply contains an <XML iterate>, then letVbe the value
of the <XML value expression>.

Case:

a) If V is the null value or the empty XQuery sequence, then the result of TP is an empty table.

b) Otherwise, the result of TP is a table consisting of one row for each XQuery item in V. The
value of the first column of each row is the corresponding XQuery item in V. The value of the
second column is the sequential number of the XQuery item in V.

Conformance Rules

1) Insert after the last CR: Conforming SQL language shall not contain <XML iterate>.
NOTE 48— This Conformance Rule ensures that <XML iterate> exists purely as a specification device within this
document and cannot be used by conforming SQL language. Conforming SQL language can achieve the same effect
by use of <XML table>.

2) Insert after the last CR: Without Feature X300, “XMLTable”, conforming SQL language shall not
contain <XML table>.

3) Insert after the last CR: Without Feature X301, “XMLTable: derived column list option”, in conform-
ing SQL language, a <table primary> that is an <XML table> shall not contain a <derived column
list>.

4) Insert after the last CR: Without FeatureX302, “XMLTable: ordinality columnoption”, in conforming
SQL language, an <XML table> shall not contain an <XML table ordinality column definition>.

5) Insert after the last CR: Without Feature X303, “XMLTable: column default option”, in conforming
SQL language, an <XML table regular column definition> shall not contain a <default clause>.

6) Insert after the last CR: Without Feature X304, “XMLTable: passing a context item”, in conforming
SQL language, an <XML table argument list> shall not contain an <XML query context item>.

7) Insert after the last CR: Without Feature X305, “XMLTable: initializing an XQuery variable”, in
conforming SQL language, an <XML table argument list> shall not contain an <XMLquery variable>.

8) Insert after the last CR: Without Feature X086, “XML namespace declarations in XMLTable”, in
conforming SQL language, an <XML table> shall not contain an <XML namespace declaration>.
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7.2 <query expression>
This Subclause modifies Subclause 7.17, “<query expression>”, in ISO/IEC 9075-2.

Function

Specify a table.

Format
<with clause> ::=

!! All alternatives from ISO/IEC 9075-2
| WITH <XML lexically scoped options> [ <comma> [ RECURSIVE ] <with list> ]

Syntax Rules

1) Insert after the last SR: A <with clause> shall contain an <XML lexically scoped option> or a <with
list> or both.

2) Insert after the last SR: The scope of an <XML namespace declaration> contained in an <XML lex-
ically scoped options> immediately contained in a <with clause> is the <query expression>.

3) Insert after the last SR: The scope of an <XML binary encoding> contained in an <XML lexically
scoped options> immediately contained in a <with clause> is the <query expression>.

Access Rules

No additional Access Rules.

General Rules

1) Insert after GR 3)b)ii)1): If the declared type of the i-th column of T is an XML type, then letDDTCi
be the declared type of the i-th column of T and let DTCi be

DDTCi BY REF

Conformance Rules

1) Insert after the last CR: Without Feature X081, “Query-level XML namespace declarations”, in
conforming SQL language, <with clause> shall not immediately contain an <XML lexically scoped
options> that contains an <XML namespace declaration>.

2) Insert after the last CR: Without Feature X131, “Query-level XMLBINARY clause”, in conforming
SQL language, a <with clause> shall not immediately contain an <XML lexically scoped options>
that contains an <XML binary encoding>.

3) Insert after the last CR: Without Feature X135, “XMLBINARY clause in subqueries”, in conforming
SQL language, a <query expression> that is contained in another <query expression> shall not
contain an <XML lexically scoped options> that contains an <XML binary encoding>.
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8 Predicates

This Clause modifies Clause 8, “Predicates”, in ISO/IEC 9075-2.

8.1 <predicate>
This Subclause modifies Subclause 8.1, “<predicate>”, in ISO/IEC 9075-2.

Function

Specify a condition that can be evaluated to give a Boolean value.

Format
<predicate> ::=

!! All alternatives from ISO/IEC 9075-2
| <XML content predicate>
| <XML document predicate>
| <XML exists predicate>
| <XML valid predicate>

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) Augment GR 1) by adding “<XML content predicate>, <XML document predicate>, <XML exists
predicate>, and <XML valid predicate>” to the list of predicates.

Conformance Rules

No additional Conformance Rules.
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8.2 <XML content predicate>

Function

Determine whether an XML value is an XQuery document node.

Format
<XML content predicate> ::=
<row value predicand> <XML content predicate part 2>

<XML content predicate part 2> ::=
IS [ NOT ] CONTENT

Syntax Rules

1) The <row value predicand> shall be a <row value constructor predicand> that is a <common value
expression> that is an <XML value expression> XVE.

2) The expression

XVE IS NOT CONTENT

is equivalent to

NOT ( XVE IS CONTENT )

Access Rules

None.

General Rules

1) Let V be the value of XVE.

2) The result of

XVE IS CONTENT

is determined as follows.

Case:

a) If V is the null value, then the result is Unknown.

b) If V is an XQuery sequence of length 1 (one) whose sole XQuery item is an XQuery document
node, then the result is True.

c) Otherwise, the result is False.

Conformance Rules

1) Without Feature X091, “XML content predicate”, conforming SQL language shall not contain <XML
content predicate>.
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8.3 <XML document predicate>

Function

Determinewhether anXMLvalue is anXQuerydocumentnodewhose childrenproperty contains exactly
one XQuery element node, zero or more XQuery comment nodes, and zero or more XQuery processing
instruction nodes.

Format
<XML document predicate> ::=
<row value predicand> <XML document predicate part 2>

<XML document predicate part 2> ::=
IS [ NOT ] DOCUMENT

Syntax Rules

1) The <row value predicand> shall be a <row value constructor predicand> that is a <common value
expression> that is an <XML value expression> XVE.

2) The expression

XVE IS NOT DOCUMENT

is equivalent to

NOT ( XVE IS DOCUMENT )

Access Rules

None.

General Rules

1) Let V be the value of XVE.

2) The result of

XVE IS DOCUMENT

is determined as follows.

Case:

a) If V is the null value, then the result is Unknown.

b) If V is an XQuery sequence of length 1 (one) whose sole XQuery item is an XQuery document
node whose children property contains exactly one XQuery element node, zero or more
XQuery comment nodes, and zero or more XQuery processing instruction nodes, then the
result is True.

c) Otherwise, the result is False.
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Conformance Rules

1) Without FeatureX090, “XMLdocumentpredicate”, conforming SQL language shall not contain<XML
document predicate>.
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8.4 <XML exists predicate>

Function

Specify a test for a non-empty XQuery sequence.

Format
<XML exists predicate> ::=
XMLEXISTS <left paren> <XQuery expression>
    [ <XML query argument list> ] <right paren>

Syntax Rules

1) Let XQE be the <XQuery expression>.

2) If <XMLquery argument list> is specified, then letXQPbe that <XMLquery argument list>; otherwise,
let XQP be the zero-length string.

3) The following shall be valid according to the Syntax Rules of Subclause 6.19, “<XML query>”:

XMLQUERY ( XQE XQP RETURNING SEQUENCE EMPTY ON EMPTY )

NOTE 49— As specified in ISO/IEC 9075-1, Subclause 6.3.3.3, “Rule evaluation order”, evaluation of Syntax Rules,
Access Rules, and Conformance Rules is all performed concurrently.

Access Rules

None.

General Rules

1) Let V be the result of evaluating:

XMLQUERY ( XQE XQP RETURNING SEQUENCE EMPTY ON EMPTY )

2) The value of <XML exists predicate> is

Case:

a) If V is the null value, then Unknown.

b) If V is an empty XQuery sequence, then False.

c) Otherwise, True.

Conformance Rules

1) Without FeatureX096, “XMLExists”, conforming SQL language shall not contain<XMLexists predic-
ate>.
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8.5 <XML valid predicate>

Function

Specify a test to determine whether an XML value is valid according to a registered XML schema.

Format
<XML valid predicate> ::=
<row value predicand> <XML valid predicate part 2>

<XML valid predicate part 2> ::=
IS [ NOT ] VALID

<document or content or sequence>
    [ <XML valid according to clause> ]

Syntax Rules

1) The <row value predicand> shall be a <row value constructor predicand> that is a <common value
expression> that is an <XML value expression> XVE.

2) Let DCS be the <document or content or sequence>. Let XVACC be the <XML valid according to
clause>, if any; otherwise, let XVACC be the zero-length string.

3) If <XML valid predicate> immediately contains NOT, then the <XML valid predicate> is equivalent
to

NOT ( XVE IS VALID DCS XVACC )

4) If <XMLvalid according to clause> is specified, then letRXSbe the indicated registeredXML schema,
let ENSURI be the indicated XML namespace, if any, and let EN be the XMLNCName of the indicated
global element declaration schema component, if any.

NOTE 50— Indicated registered XML schema, indicated XML namespace, and indicated global element declaration
schema component are defined in Subclause 11.5, “<XML valid according to clause>”.

Access Rules

None.

General Rules

1) Let V be the value of XVE.

2) IfV is the null value, then the result of the <XML valid predicate> isUnknown and no further General
Rules of this Subclause are applied.

3) If DCS is DOCUMENT and V is not an XQuery sequence of length 1 (one) whose sole XQuery item is
an XQuery document node whose children property contains exactly one XQuery element node,
zero ormore XQuery comment nodes, and zero ormore XQuery processing instruction nodes, then
the result of the <XML valid predicate> is False and no further General Rules of this Subclause are
applied.
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4) If DCS is CONTENT and V is not an XQuery sequence of length 1 (one) whose sole XQuery item is
an XQuery document node, then the result of the <XML valid predicate> is False and no further
General Rules of this Subclause are applied.

5) If DCS is SEQUENCE, then

Case:

a) If V is an empty XQuery sequence, then the result of the <XML valid predicate> is True and no
further General Rules of this Subclause are applied.

b) Otherwise, if any XQuery item contained in V is an XQuery atomic value, XQuery attribute
node, XQuery namespace node, or an XQuery text node, then the result of the <XML valid
predicate> is False and no further General Rules of this Subclause are applied.

6) Let N be the number of XQuery items in V. Let Ij, 1 (one) ≤ j ≤ N, be an enumeration in order of the
XQuery items in V. Let TV0 (zero) be True.

7) For each j, 1 (one) ≤ j ≤ N,

Case:

a) If Ij is an XQuery document node D, then:

i) LetM be the number of XQuery nodes in the children property of D.

ii) LetCk, 1 (one)≤ k≤M, be an enumeration in order of the XQuery nodes in the children
property of D. Let ITV0 (zero) be True.

iii) For each k, 1 (one) ≤ k ≤M,

Case:

1) If Ck is not an XQuery element node, XQuery comment node, or an XQuery pro-
cessing instruction node, then the result of the <XML valid predicate> is False
and no further General Rules of this Subclause are applied.

2) If Ck is an XQuery comment node or an XQuery processing instruction node, then
let ITVk be ITVk-1.

3) Otherwise, Ck is an XQuery element node.

A) Case:

I) If <XML valid according to clause> is specified, then let XSk be RXS
and let FOUND be True.

II) Otherwise:

1) Let NS be the XML namespace of Ck.

2) Let XSk be a registered XML schema for which the current user
has USAGE privilege and whose target namespace is identical
to NS, as defined by XML Namespaces, chosen according to a
deterministic implementation-defined (IW062) algorithm that
is repeatable, in the sense that if the algorithm is re-evaluated
with the same collection of registered XML schemas that are
accessible to the user and the same value V, then the same
registered XML schema will be chosen. If there is no XSk, then
let FOUND be False; otherwise, let FOUND be True.
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B) Case:

I) If FOUND is False, then let ITVk be the result of

ITVk-1 AND Unknown

II) Otherwise:

1) If <XML valid element clause> is specified, then let ENAME be
the node-name property of Ck.

Case:

a) If <XML valid element name specification> is specified,
and if either the XMLNCNameofENAME is not equivalent
to EN or the XML namespace of ENAME is not identical to
ENSURI, as defined by XML Namespaces, then the result
of the <XML valid predicate> is False and no further
General Rules of this Subclause are applied.

b) Otherwise, if <XML valid element namespace specifica-
tion> is specified, and the XML namespace of ENAME is
not identical to ENSURI, as defined by XML Namespaces,
then the result of the <XML valid predicate> is False and
no further General Rules of this Subclause are applied.

2) Case:

a) If DCS is DOCUMENT, then the General Rules of
Subclause 10.24, “Validating an XQuery document or
element node”, are applied with Ij as ITEM and XSk as
SCHEMA; let STAT be the STATUS and let RES be the
RESULT returned from the application of those General
Rules.

b) Otherwise, the General Rules of Subclause 10.24, “Valid-
ating an XQuery document or element node”, are applied
with Ck as ITEM and XSk as SCHEMA; let STAT be the
STATUS and let RES be the RESULT returned from the
application of those General Rules.

3) Case:

a) If STAT is FAILURE, then the result of the <XML valid
predicate> is False and no further General Rules of this
Subclause are applied.

b) Otherwise, let ITVk be ITVk-1.

iv) Let TVj be the result of

TVj-1 AND ITVM

b) If Ij is an XQuery element node E, then:

i) Case:

1) If <XML valid according to clause> is specified, then let XS be RXS, and let FOUND
be True.
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2) Otherwise, let NS be the XML namespace of E. Let XS be a registered XML schema
for which the current user has USAGE privilege and whose target namespace is
identical toNS, as definedbyXMLNamespaces, chosenaccording toadeterministic
implementation-defined (IW062) algorithm that is repeatable, in the sense that
if the algorithm is re-evaluatedwith the samecollectionof registeredXMLschemas
that are accessible to the user and the same value V, then the same registered
XML schemawill be chosen. If there is no XS, then let FOUND be False; otherwise,
let FOUND be True.

ii) Case:

1) If FOUND is False, then let TVj be the result of

TVj-1 AND Unknown

2) Otherwise:

A) If <XML valid element clause> is specified, then let ENAME be the node-
name property of E.

Case:

I) If <XML valid element name specification> is specified, and if either
the XML NCName of ENAME is not equivalent to EN, or the XML
namespace of ENAME is not identical to ENSURI, as defined by XML
Namespaces, then the result of the <XML valid predicate> is False
and no further General Rules of this Subclause are applied.

II) Otherwise, if <XML valid element namespace specification> is spe-
cified, and the XML namespace of ENAME is not identical to ENSURI,
as defined by XML Namespaces, then the result of the <XML valid
predicate> is False and no further General Rules of this Subclause
are applied.

B) The General Rules of Subclause 10.24, “Validating an XQuery document or
element node”, are applied with Ij as ITEM and XS as SCHEMA; let STAT be
the STATUS and let RES be the RESULT returned from the application of
those General Rules.

C) Case:

I) If STAT is FAILURE, then the result of the <XML valid predicate> is
False and no further General Rules of this Subclause are applied.

II) Otherwise, let TVj be TVj-1.

c) Otherwise, Ij is an XQuery comment node or an XQuery processing instruction node. Let TVj
be TVj-1.

8) The result of <XML valid predicate> is TVN.

Conformance Rules

1) Without Feature X141, “IS VALID predicate: data-driven case”, conforming SQL language shall not
contain an <XML valid predicate> that does not contain <XML valid according to clause>.
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2) Without Feature X155, “IS VALID predicate: NAMESPACE without ELEMENT clause”, conforming
SQL language shall not contain an <XML valid predicate> that contains an <XML valid element
clause> that does not contain an <XML valid element name specification>.

3) Without Feature X157, “IS VALID predicate: NO NAMESPACE with ELEMENT clause”, conforming
SQL language shall not contain an <XML valid predicate> that contains an <XML valid element
namespace specification> that contains NO NAMESPACE.

4) Without Feature X142, “IS VALIDpredicate: ACCORDINGTO clause”, conforming SQL language shall
not contain an <XML valid predicate> that contains <XML valid according to clause>.

5) Without Feature X143, “IS VALID predicate: ELEMENT clause”, conforming SQL language shall not
contain an <XML valid predicate> that contains <XML valid element clause>.

6) Without Feature X144, “IS VALID predicate: schema location”, conforming SQL language shall not
contain an <XML valid predicate> that contains <XML valid schema location>.

7) Without Feature X145, “IS VALID predicate outside check constraints”, conforming SQL language
shall not contain an <XML valid predicate> that is not directly contained in the <search condition>
of a <check constraint definition>.

8) Without Feature X151, “IS VALID predicate: with DOCUMENT option”, conforming SQL language
shall not contain an <XML valid predicate> that immediately contains a <document or content or
sequence> that is DOCUMENT.

9) Without Feature X152, “IS VALID predicate: with CONTENToption”, conforming SQL language shall
not contain an <XML valid predicate> that immediately contains a <document or content or
sequence> that is CONTENT.

10) Without Feature X153, “IS VALID predicate: with SEQUENCE option”, conforming SQL language
shall not contain an <XML valid predicate> that immediately contains a <document or content or
sequence> that is SEQUENCE.
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9 Mappings

9.1 Mapping SQL <identifier>s to XML names

Function

Define the mapping of SQL <identifier>s to XML names.

Subclause Signature

“Mapping SQL <identifier>s to XML names” [General Rules] (
  Parameter: “IDENT”, 
  Parameter: “ESCAPE VARIANT”
) Returns: “XMLNAME”

IDENT— an <identifier>.

ESCAPE VARIANT— either partially escaped or fully escaped.

XMLNAME— the XML name created by the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let SQLI be the IDENT and let EV be the ESCAPE VARIANT in an application of the General Rules of
this Subclause. The result of the application of this Subclause is returned as XMLNAME.

2) Let N be the number of characters in SQLI. Let S1, S2, ..., SN be the characters of SQLI, in order from
left to right.

3) LetTMbe the implementation-defined (IA091)mappingof the characters of SQL_TEXT to characters
of Unicode.

NOTE 51— Unicode scalar values in the ranges U+0000 through U+001F (inclusive), sometimes called the “C0
controls”, and U+007F through U+009F (inclusive), sometimes called “delete” (U+007F) and the “C1 controls” (the
remainder of that latter range) are not encoding of abstract characters in Unicode. Programs that conform to the
Unicode Standard can treat these Unicode scalar values in exactly the same way as they treat the 7- and 8-bit equi-
valents in other protocols. Such usage constitutes a higher-level protocol and is beyond the scope of the Unicode
standard. These Unicode scalar values do not occur in XML names, but can appear in other places in XML text.

4) For each i between 1 (one) and N, let Ti be the mapping of Si to Unicode using TM and let Xi be the
Unicode character string defined by the following rules.

Case:
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a) If Si has no mapping to Unicode (i.e., TM(Si) is undefined), then Xi is implementation-defined
(IA109).

b) If Si is <colon>, then

Case:

i) If i = 1 (one), then let Xi be _x003A_.

ii) If EV is fully escaped, then let Xi be _x003A_.

iii) Otherwise, let Xi be Ti.

c) If i ≤ N−1, Si is <underscore>, and Si+1 is the lower-case letter “x”, then let Xi be _x005F_.

d) If EV is fully escaped, i = 1 (one),N ≥ 3, S1 is either the upper-case letter “X” or the lower-case
letter “x”, S2 is either the upper-case letter “M” or the lower-case letter “m”, and S3 is either
the upper-case letter “L” or the lower-case letter “l”, then

Case:

i) If S1 is the lower-case letter “x”, then let X1 be _x0078_.

ii) If S1 is the upper-case letter “X”, then let X1 be _x0058_.

e) If exactly one of the following is true:

— the SQL-implementation supports Feature X211, “XML 1.1 support”, and either Ti is not
a valid XML 1.1 NameChar, or i = 1 (one) and T1 is not a valid XML 1.1 NameStartChar;

— the SQL-implementation does not support Feature X211, “XML 1.1 support”, and either
Ti is not a valid XML 1.0 NameChar, or i = 1 (one) and T1 is not a valid XML 1.0 Name-
StartChar.

then:

i) LetU1,U2, ...,U8 be the eight <upper-case hexit>s such thatTi is U+U1U2...U8 in theUCS-
4 encoding.

ii) Case:

1) If U1 = 0 (zero), U2 = 0 (zero), U3 = 0 (zero), and U4 = 0 (zero), then let Xi be
_xU5U6U7U8_.

NOTE 52— This case implies that Ti has a UCS-2 encoding, which is U+U5U6U7U8.

2) Otherwise, let Xi be _xU3U4U5U6U7U8_.

f) Otherwise, let Xi be Ti.

NOTE 53— That is, any character in SQLI that does not occasion a problem as a character in an XML 1.0
NCName or XML 1.1 NCName is simply copied into the result.

5) Let XMLN be the XML name that is the character string concatenation of X1, X2, ..., and XN in order
from left to right.

6) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLN as XMLNAME.
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Conformance Rules

None.
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9.2 Mapping a multi-part SQL name to an XML name

Function

Define the mapping of a sequence of SQL <identifier>s to an XML name.

Subclause Signature

“Mapping a multi-part SQL name to an XML name” [General Rules] (
  Parameter: “SEQUENCE OF SQL IDENTIFIERS”
) Returns: “XMLNAME”

SEQUENCE OF SQL IDENTIFIERS— a sequence of <identifier>s.

XMLNAME— the XML name created by the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let SQLIS be the SEQUENCE OF SQL IDENTIFIERS in an application of the General Rules of this
Subclause. The result of the application of this Subclause is returned as XMLNAME.

2) Let n be the number of SQL <identifier>s in SQLIS. Let SQLIi, 1 (one) ≤ i ≤ n be an SQL <identifier>
equivalent to the i-th element of SQLIS.

3) Let NP(S) be the mapping of a string S to a result string defined as follows:

a) Letm be the number of characters in S. For each character Sj, 1 (one) ≤ j ≤m, in S, let NPSj be
defined as follows.

Case:

i) If Sj is <period>, then NPSj is _x002E_.

ii) Otherwise, NPSj is Sj.

b) NP(S) is the concatenation of NPSj, 1 (one) ≤ j ≤m.

4) For each i between 1 (one) and n, the General Rules of Subclause 9.1, “Mapping SQL <identifier>s
to XML names”, are applied with SQLIi as IDENT and fully escaped as ESCAPE VARIANT; let XMLNi
be the XMLNAME returned from the application of those General Rules.

5) Let XMLR be the result of:

NP(XMLN1) || '.' || NP(XMLN2) || '.' || ...  || NP(XMLNn)
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6) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLR as XMLNAME.

Conformance Rules

None.
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9.3 Mapping XML names to SQL <identifier>s

Function

Define the mapping of XML names to SQL <identifier>s.
NOTE 54— This document specifies no syntax for invoking the mapping specified in this Subclause, which is intended to
be used by applications and referenced by other standards. It is the responsibility of any such application or other standard
to ensure that the correct number of arguments as well as a valid value for each argument are supplied for this mapping.

Subclause Signature

“Mapping XML names to SQL <identifier>s” [General Rules] (
  Parameter: “XMLNAME”
) Returns: “SQLIDENT”

XMLNAME— an XML name; a sequence of Unicode characters.

SQLIDENT— the SQL identifier that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let XMLN be the XMLNAME in an application of the General Rules of this Subclause. The result of
the application of this Subclause is returned as SQLIDENT.

2) XMLN is a sequence of Unicode characters. Let N be the number of characters in XMLN. Let X1, X2,
..., XN be the characters of XMLN in order from left to right.

3) Let the N Unicode character strings U1, U2, ..., UN be defined as follows.

If Ui, 1 (one) ≤ i ≤ N, has not yet been determined, then

Case:

a) If Xi = '_' (an <underscore>), and Xi+1 = 'x', and each of Xi+2, Xi+3, Xi+4, and Xi+5 are all <hexit>s,
and Xi+6 = '_', then

Case:

i) If the Unicode code point U+Xi+2Xi+3Xi+4Xi+5 is a Unicode assigned character UC, then
let Ui be the character string of length 1 (one) whose character is UC and let Ui+1, Ui+2,
Ui+3, Ui+4, Ui+5, and Ui+6 be the zero-length string.

ii) Otherwise,Ui,Ui+1,Ui+2,Ui+3,Ui+4,Ui+5, andUi+6 are implementation-defined (IA110).
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b) If Xi = '_' (an <underscore>), and Xi+1 = 'x', and each of Xi+2, Xi+3, Xi+4, Xi+5, Xi+6, and Xi+7, are
all <hexit>s, and Xi+8 = '_', then

Case:

i) If the Unicode code point U+Xi+2Xi+3Xi+4Xi+5Xi+6Xi+7 is a Unicode assigned character
UC, then let Ui be the character string of length 1 (one) whose character is UC and let
Ui+1, Ui+2, Ui+3, Ui+4, Ui+5, Ui+6, Ui+7, and Ui+8 be the zero-length string.

ii) Otherwise,Ui,Ui+1,Ui+2,Ui+3,Ui+4,Ui+5,Ui+6,Ui+7, andUi+8 are implementation-defined
(IA110).

c) Otherwise, let Ui be the character string of length 1 (one) whose character is Xi.

4) Let U be the Unicode character string constructed by concatenating every Ui, 1 (one) ≤ i ≤ N, in
order by i.

5) Let SQLI be the SQL_TEXT character string obtained by mapping the Unicode character string U to
SQL_TEXT using the implementation-defined (IA091)mapping of Unicode to SQL_TEXT. If SQLI can
not be mapped to SQL_TEXT, then an exception condition is raised: SQL/XML mapping error —
unmappable XML Name (0N001).

6) Let the SQL<identifier> SQLID that is the result of themapping ofXMLNbe the<delimited identifier>
"SQLI".

7) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives SQLID as SQLIDENT.

Conformance Rules

1) Without Feature X400, “Name and identifier mapping”, a conforming application shall not invoke
this Subclause of this document.

114 © ISO/IEC 2023 – All rights reserved

ISO/IEC 9075-14:2023(E)
9.3 Mapping XML names to SQL <identifier>s

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


9.4 Mapping an SQL data type to an XML name

Function

Define the mapping of an SQL data type or domain to an XML name.

Subclause Signature

“Mapping an SQL data type to an XML name” [General Rules] (
  Parameter: “DATA TYPE”
) Returns: “XML NAME”

DATA TYPE— an SQL data type or the underlying data type of a domain.

XML NAME— the XML name that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let D be the DATA TYPE in an application of the General Rules of this Subclause. The result of the
application of this Subclause is returned as XML NAME.

2) If D is a character string type, then:

a) Let SQLCS be the character set of D.

b) Let N be the length or maximum length of D.

c) Let CSM be the implementation-defined (IA091) mapping of strings of SQLCS to strings of
Unicode. LetMAXCSLbe themaximum length in characters ofCSM(S), for all strings S of length
N characters.

d) LetMLITbe the canonical XMLschema literal of theXMLschema typexs:integerdenoting
MAXCSL.

e) LetNLIT be the canonical XML schema literal denotingN in the lexical representation of XML
schema type xs:integer.

f) Case:

i) If CSM is homomorphic, and N equalsMAXCSL, then

Case:

1) If the type designator of D is CHARACTER, then let XMLN be the following:

CHAR_MLIT
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2) If the type designator of D is CHARACTER VARYING, then let XMLN be the follow-
ing:

VARCHAR_MLIT

3) If the type designator of D is CHARACTER LARGE OBJECT, then let XMLN be the
following:

CLOB_MLIT

ii) If CSM is homomorphic, and N does not equalMAXCSL, then

Case:

1) If the type designator of D is CHARACTER, then let XMLN be the following:

CHAR_NLIT_MLIT

2) If the type designator of D is CHARACTER VARYING, then let XMLN be the follow-
ing:

VARCHAR_NLIT_MLIT

3) If the type designator of D is CHARACTER LARGE OBJECT, then let XMLN be the
following:

CLOB_NLIT_MLIT

iii) Otherwise,

Case:

1) If the type designator of D is CHARACTER or CHARACTER VARYING, then let
XMLN be the following:

VARCHAR_NLIT_MLIT

2) If the type designator of D is CHARACTER LARGE OBJECT, then let XMLN be the
following:

CLOB_NLIT_MLIT

3) If the type designator of D is BINARY LARGE OBJECT, then:

a) Let N be the maximum length of D. Let XN be the canonical XML schema literal denoting N in
the lexical representation of XML schema type xs:integer.

b) Let XMLN be the following:

BLOB_XN

4) If the type designator of D is NUMERIC, then:

a) LetP be the precision ofD. LetXP be the canonical XML schema literal denotingP in the lexical
representation of XML schema type xs:integer.

b) Let S be the scale of D. Let XS be the canonical XML schema literal denoting S in the lexical
representation of XML schema type xs:integer.

c) Let XMLN be the following:
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NUMERIC_XP_XS

5) If the type designator of D is DECIMAL, then:

a) LetP be the precision ofD. LetXP be the canonical XML schema literal denotingP in the lexical
representation of XML schema type xs:integer.

b) Let S be the scale of D. Let XS be the canonical XML schema literal denoting S in the lexical
representation of XML schema type xs:integer.

c) Let XMLN be the following:

DECIMAL_XP_XS

6) If the type designator of D is INTEGER, then let XMLN be the following:

INTEGER

7) If the type designator of D is SMALLINT, then let XMLN be the following:

SMALLINT

8) If the type designator of D is BIGINT, then let XMLN be the following:

BIGINT

9) If the type designator of D is FLOAT, then:

a) LetP be the precision ofD. LetXP be the canonical XML schema literal denotingP in the lexical
representation of XML schema type xs:integer.

b) Let XMLN be the following:

FLOAT_XP

10) If the type designator of D is REAL, then let XMLN be the following:

REAL

11) If the type designator of D is DOUBLE PRECISION, then let XMLN be the following:

DOUBLE

12) If the type designator of D is BOOLEAN, then let XMLN be the following:

BOOLEAN

13) If the type designator of D is TIMEWITHOUT TIME ZONE, then:

a) Let TP be the time precision of D. Let XTP be the canonical XML schema literal denoting TP
in the lexical representation of XML schema type xs:integer.

b) Let XMLN be the following:

TIME_XTP

14) If the type designator of D is TIMEWITH TIME ZONE, then:
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Let TP be the time precision of D. Let XTP be the canonical XML schema literal denoting TP
in the lexical representation of XML schema type xs:integer.

a)

b) Let XMLN be the following:

TIME_WTZ_XTP

15) If the type designator of D is TIMESTAMPWITHOUT TIME ZONE, then:

a) Let TSP be the timestamp precision of D. Let XTSP be the canonical XML schema literal
denoting TSP in the lexical representation of XML schema type xs:integer.

b) Let XMLN be the following:

TIMESTAMP_XTSP

16) If the type designator of D is TIMESTAMPWITH TIME ZONE, then:

a) Let TSP be the timestamp precision of D. Let XTSP be the canonical XML schema literal
denoting TSP in the lexical representation of XML schema type xs:integer.

b) Let XMLN be the following:

TIMESTAMP_WTZ_XTSP

17) If the type designator of D is DATE, then let XMLN be the following:

DATE

18) If D is a domain, then let C, S, and N be the catalog name, schema name, and domain name of D,
respectively. TheGeneral Rules of Subclause 9.2, “Mapping amulti-part SQL name to an XMLname”,
are appliedwith “Domain”,C, S, andN as SEQUENCEOFSQL IDENTIFIERS; letXMLNbe theXMLNAME
returned from the application of those General Rules.

19) If D is a row type, then let the XML name IDI be an implementation-dependent (UA031) identifier
for the row type. Two row types that have different numbers of fields, different field names, or dif-
ferent declared types in correspondingfields shall havedifferent values ofIDI. It is implementation-
dependent (UA031) whether the types of two sites of row type, having the same number of fields,
and having corresponding fields of the same name and declared type, receive the same row type
identifier. Let XMLN be Row.IDI.

20) If D is a distinct type, then let C, S, and N be the catalog name, schema name, and type name of D,
respectively. TheGeneral Rules of Subclause 9.2, “Mapping amulti-part SQL name to an XMLname”,
are applied with “UDT”, C, S, and N as SEQUENCE OF SQL IDENTIFIERS; let XMLN be the XMLNAME
returned from the application of those General Rules.

21) If D is an array type, then let ET be the element type of D and letM be the maximum cardinality of
D. The General Rules of this Subclause are applied with ET as DATA TYPE; let XMLET be the XML
NAME returned from the application of thoseGeneral Rules. LetMLITbe the canonical XML schema
literal denotingM in the lexical representation of XML schema type xs:integer. Let XMLN be
Array_MLIT.XMLET.

22) If D is a multiset type, then let ET be the element type of D. The General Rules of this Subclause are
applied with ET as DATA TYPE; let XMLET be the XML NAME returned from the application of those
General Rules. Let XMLN be Multiset.XMLET.

23) If D is an XML type, then let XMLN be XML.
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24) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLN as XML NAME.

Conformance Rules

None.

© ISO/IEC 2023 – All rights reserved 119

ISO/IEC 9075-14:2023(E)
9.4 Mapping an SQL data type to an XML name

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


9.5 Mapping SQL data types to XML schema data types

Function

Define the mapping of SQL data types and domains to XML schema data types.

Subclause Signature

“Mapping SQL data types to XML schema data types” [General Rules] (
  Parameter: “SQLTYPE”, 
  Parameter: “ENCODING”, 
  Parameter: “NULLS”
) Returns: “SCHEMA TYPE”

SQLTYPE— an SQL data type or a domain.

ENCODING— the choice of whether to encode binary strings in base64 or in hex.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

SCHEMA TYPE— the XML schema type that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let SQLT be the SQLTYPE, let ENCODING be the ENCODING, and let NULLS be the NULLS in an
application of the General Rules of this Subclause. The result of the application of this Subclause is
returned as SCHEMA TYPE.

2) Case:

a) If NULLS is “absent”, then let the XML text XMLNULLS be minOccurs="0".

b) If NULLS is “nil”, then let the XML text XMLNULLS be nillable="true".

3) Let TM be the implementation-defined (IA091) mapping of character strings of SQL_TEXT to char-
acter strings of Unicode.

4) Let xs be the XML namespace prefix to be used to identify the XML schema namespace as shown
in Table 2, “XML namespace prefixes and their URIs”.

5) Let sqlxml be the XML namespace prefix to be used to identify the XML namespace as shown in
Table 2, “XML namespace prefixes and their URIs”.

6) Let XMLT denote the representation of the XML schema data type that is the mapping of SQLT into
XML. XMLT is defined by the following rules.
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7) Case:

a) If SQLT is a character string type, then:

i) Let SQLCS be the character set of SQLT. Let SQLCSN be the name of SQLCS. Let N be the
length or maximum length of SQLT.

ii) Let CSM be the implementation-defined (IA091)mapping of strings of SQLCS to strings
of Unicode. LetMAXCSL be the maximum length in characters of CSM(S), for all strings
S of length N characters.

iii) Let NLIT and MLIT be canonical XML schema literals of the XML schema type
xs:integer denoting N andMAXCSL, respectively.

iv) Case:

1) If the type designator of SQLT is CHARACTER, then:

A) Case:

I) If CSM is homomorphic, then let FACET be the XML text:

<xs:length value="MLIT">

II) Otherwise, let FACET be the XML text:

<xs:maxLength value="MLIT">

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or given by:

name="CHAR"

C) It is implementation-defined (IA100) whether the XML text ANNL is the
zero-length string or given by:

length="NLIT"

2) If the type designator of SQLT is CHARACTER VARYING, then:

A) Let FACET be the XML text:

<xs:maxLength value="MLIT">

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or given by:

name="VARCHAR"

C) It is implementation-defined (IA100) whether the XML text ANNL is the
zero-length string or given by:

maxLength="NLIT"

3) If the type designator of SQLT is CHARACTER LARGE OBJECT, then:

A) Let FACET be the XML text:

<xs:maxLength value="MLIT">
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B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or given by:

name="CLOB"

C) It is implementation-defined (IA100) whether the XML text ANNL is the
zero-length string or given by:

maxLength="NLIT"

v) Let the XML text SQLCSNLIT be the result of mapping SQLCSN to Unicode using TM.
It is implementation-defined (IA100) whether the XML text ANNCS is the zero-length
string or given by:

characterSetName="SQLCSNLIT"

vi) Let SQLCON be the name of the collation of SQLT. Let the XML text SQLCONLIT be the
result of mapping SQLCON to Unicode using TM. It is implementation-defined (IA100)
whether the XML text ANNCO is the zero-length string or given by:

collation="SQLCONLIT"

vii) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or given by:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"

ANNT ANNL ANNCS ANNCO/>
  </xs:appinfo>
</xs:annotation>

viii) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="xs:string">
FACET

  </xs:restriction>
</xs:simpleType>

b) If SQLT is a binary string type, then:

i) LetNbe the length ormaximum length of SQLT. LetNLITbe the canonical XML schema
literal denoting N in the lexical representation of the XML schema type xs:integer.

ii) Case:

1) If ENCODING indicates that binary strings are to be encoded in hex, then let EN
be the XML text hexBinary.

2) Otherwise, let EN be the XML text base64Binary.

iii) Case:

1) If the type designator of SQLT is BINARY, then let FACET be the XML text:

<xs:length value="NLIT">

2) Otherwise, let FACET be the XML text:
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<xs:maxLength value="NLIT">

iv) Case:

1) If the typedesignator of SQLT is BINARY, then it is implementation-defined(IA100)
whether the XML text ANNT is the zero-length string or given by:

name="BINARY"

2) If the type designator of SQLT is VARBINARY, then it is implementation-defined
(IA100) whether the XML text ANNT is the zero-length string or given by:

name="VARBINARY"

3) Otherwise, it is implementation-defined (IA100) whether the XML text ANNT is
the zero-length string or given by:

name="BLOB"

v) Case:

1) If the type designator of XQLT is BINARY, then it is implementation-dependent
(UA040) whether the XML text ANNL is the zero-length string or given by:

length="NLIT"

2) Otherwise, it is implementation-defined (IA100) whether the XML text ANNL is
the zero-length string or given by:

maxLength="NLIT"

vi) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or given by:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"

ANNT ANNL/>
  </xs:appinfo>
</xs:annotation>

vii) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="xs:EN">
FACET

  </xs:restriction>
</xs:simpleType>

c) If the type designator of SQLT is NUMERIC or DECIMAL, then:

i) Let P be the precision of SQLT. Let PLIT be the canonical XML schema literal denoting
P in the lexical representation of the XML schema type xs:integer. Let FACETP be
the XML text:

<xs:totalDigits value="PLIT"/>
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ii) Let S be the scale of SQLT. Let SLIT be the canonical XML schema literal denoting S in
the lexical representation of the XML schema type xs:integer. Let FACETS be the
XML text:

<xs:fractionDigits value="SLIT"/>

iii) Case:

1) If the type designator of SQLT is NUMERIC, then:

A) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or

name="NUMERIC"

B) It is implementation-defined (IA100) whether the XML text ANNP is the
zero-length string or:

precision="PLIT"

2) If the type designator of SQLT is DECIMAL, then:

A) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="DECIMAL"

B) Let UP be the value of the <precision> specified in the <data type> used to
create thedescriptor of SQLT. LetUPLITbe the canonical XMLschema literal
denoting UP in the lexical representation of the XML schema type
xs:integer. It is implementation-defined (IA100) whether the XML text
ANNP is the zero-length string or:

userPrecision="UPLIT"

NOTE 55—UP can be less than P, as specified in SR 29) of Subclause 6.1, “<data type>”,
in ISO/IEC 9075-2.

iv) It is implementation-defined (IA100) whether the XML text ANNS is the zero-length
string or:

scale="SLIT"

v) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"

ANNT ANNP ANNS/>
  </xs:appinfo>
</xs:annotation>

vi) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="xs:decimal">
FACETP
FACETS
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  </xs:restriction>
</xs:simpleType>

d) If the type designator of SQLT is INTEGER, SMALLINT, or BIGINT, then:

i) LetMAX be the maximum value representable by SQLT. Let MAXLIT be the canonical
XML schema literal denotingMAX in the lexical representation of the XML schema type
xs:integer. Let FACETMAX be the XML text:

<xs:maxInclusive value="MAXLIT"/>

ii) LetMIN be the minimum value representable by SQLT. Let MINLIT be the canonical
XML schema literal denotingMIN in the lexical representation of the XML schema type
xs:integer. Let FACETMIN be the XML text:

<xs:minInclusive value="MINLIT"/>

iii) Case:

1) If the type designator of SQLT is INTEGER, then it is implementation-defined
(IA100) whether the XML text ANN is the zero-length string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"
                    name="INTEGER"/>
  </xs:appinfo>
</xs:annotation>

2) If the type designator of SQLT is SMALLINT, then it is implementation-defined
(IA100) whether the XML text ANN is the zero-length string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"
                    name="SMALLINT"/>
  </xs:appinfo>
</xs:annotation>

3) If the typedesignator of SQLT is BIGINT, then it is implementation-defined (IA100)
whether the XML text ANN is the zero-length string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"
                    name="BIGINT"/>
  </xs:appinfo>
</xs:annotation>

iv) It is implementation-defined (IA104) whether REST is

<xs:restriction base="xs:integer">
FACETMAX
FACETMIN

</xs:restriction>

or determined by

1) Case:

A) If there is no row in Table 3, “Constraining facets of XML schema integer
types” such thatMAX is less than or equal to the value in the “maxInclusive”
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column andMIN is greater than or equal to the value in the “minInclusive”
column, then:

I) Let TYPE be xs:integer.

II) Let FMAX be FACETMAX.

III) Let FMIN be FACETMIN.

B) Otherwise:

I) LetTYPEbe the contents of the “Type” column, inTable 3, “Constrain-
ing facets of XML schema integer types”, taken from the first row in
the table for whichMAX is less than or equal to the value in the
“maxInclusive” column andMIN is greater than or equal to the value
in the “minInclusive” column.

II) IfMAX is equal to the value of the “maxInclusive”, in the selected row
of the table, then let FMAX be the zero-length string; otherwise, let
FMAX be FACETMAX.

III) IfMIN is equal to the value of the “minInclusive”, in the selected row
of the table, then let FMIN be the zero-length string; otherwise, let
FMIN be FACETMIN.

2) Let REST be:

<xs:restriction base="TYPE">
FMAX
FMIN

</xs:restriction>

Table 3— Constraining facets of XML schema integer types

maxInclusiveminInclusiveType

2550xs:unsignedByte

127−128xs:byte

216−1 (65 535)0xs:unsigned-
Short

215−1 (32 767)−215 (−32 768)xs:short

232−1 (4 294 967 295)0xs:unsignedInt

231−1 (2 147 483 647)−231 (−2 147 483 648)xs:int

264−1(18 446 744 073 709 551 615)0xs:unsignedLong

263−1 (9 223 372 036 854 775 807)−263 (−9 223 372 036 854 775 808)xs:long

v) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN
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REST
</xs:simpleType>

e) If SQLT is approximate numeric, then:

i) Let P be the binary precision of SQLT, letMINEXP be the minimum binary exponent
supported by SQLT, and letMAXEXP be the maximum binary exponent supported by
SQLT.

ii) Case:

1) If P is less than or equal to 24 binary digits (bits),MINEXP is greater than or equal
to −149, andMAXEXP is less than or equal to 104, then let the XML text TYPE be
float.

2) Otherwise, let the XML text TYPE be double.

iii) Case:

1) If the typedesignator of SQLT is REAL, then theXML textANNUP is the zero-length
string, and it is implementation-defined (IA100) whether the XML text ANNT is
the zero-length string or:

name="REAL"

2) If the type designator of SQLT is DOUBLE PRECISION, then the XML text ANNUP
is the zero-length string, and it is implementation-defined (IA100) whether the
XML text ANNT is the zero-length string or:

name="DOUBLE PRECISION"

3) Otherwise:

A) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="FLOAT"

B) Let UP be the value of the <precision> specified in the <data type> used to
create thedescriptor of SQLT. LetUPLITbe the canonical XMLschema literal
denoting UP in the lexical representation of the XML schema type
xs:integer. It is implementation-defined (IA100) whether the XML text
ANNUP is the zero-length string or:

userPrecision="UPLIT"

NOTE 56—UP can be less than P, as specified in SR 31) of Subclause 6.1, “<data type>”,
in ISO/IEC 9075-2.

iv) Let PLIT be the canonical XML schema literal denoting P in the lexical representation
of the XML schema type xs:integer. It is implementation-defined (IA100) whether
the XML text ANNP is the zero-length string or:

precision="PLIT"

v) Let MINLIT be the canonical XML schema literal denotingMINEXP in the lexical rep-
resentationof theXMLschema typexs:integer. It is implementation-defined(IA100)
whether the XML text ANNMIN is the zero-length string or:

minExponent="MINLIT"
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vi) Let MAXLIT be the canonical XML schema literal denotingMAXEXP in the lexical rep-
resentationof theXMLschema typexs:integer. It is implementation-defined(IA100)
whether the XML text ANNMAX is the zero-length string or:

maxExponent="MAXLIT"

vii) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"

ANNT ANNP ANNUP ANNMAX ANNMIN/>
  </xs:appinfo>
</xs:annotation>

viii) It is implementation-defined (IA106) whether XMLT is xs:TYPE or the XML schema
type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="xs:TYPE">
  </xs:restriction>
</xs:simpleType>

f) If the type designator of SQLT is BOOLEAN, then it is implementation-defined (IA105)whether
XMLT is xs:boolean or the XML schema type defined by:

<xs:simpleType>
  <xs:annotation>
    <xs:appinfo>
      <sqlxml:sqltype kind="PREDEFINED"
                      name="BOOLEAN"/>
    </xs:appinfo>
  </xs:annotation>
  <xs:restriction base="xs:boolean"/>
</xs:simpleType>

g) If the type designator of SQLT is DATE, then:

i) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"
                    name="DATE"/>
  </xs:appinfo>
</xs:annotation>

ii) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="xs:date">
    <xs:pattern
      value="\p{Nd}{4}-\p{Nd}{2}-\p{Nd}{2}"/>
  </xs:restriction>
</xs:simpleType>

h) If SQLT is TIMEWITHOUT TIME ZONE, then:
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Let S be the <time fractional seconds precision> of SQLT. Let SLIT be the canonical
XML schema literal denoting S in the lexical representation of XML schema type
xs:integer.

i)

ii) Case:

1) If S is greater than 0 (zero), then let the XML text FACETP be:

<xs:pattern value=
    "\p{Nd}{2}:\p{Nd}{2}:\p{Nd}{2}.\p{Nd}{SLIT}"/>

2) Otherwise, let the XML text FACETP be:

<xs:pattern value=
    "\p{Nd}{2}:\p{Nd}{2}:\p{Nd}{2}"/>

iii) It is implementation-defined (IA100) whether the XML text ANNT is the zero-length
string or:

name="TIME"

iv) It is implementation-defined (IA100) whether the XML text ANNS is the zero-length
string or:

scale="SLIT"

v) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"

ANNT ANNS/>
  </xs:appinfo>
</xs:annotation>

vi) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="xs:time">
FACETP

  </xs:restriction>
</xs:simpleType>

i) If SQLT is TIMEWITH TIME ZONE, then:

i) Let S be the <time fractional seconds precision> of SQLT. Let SLIT be the canonical
XML schema literal denoting S in the lexical representation of XML schema type
xs:integer.

ii) Let the XML text TZ be:

(\+|-)\p{Nd}{2}:\p{Nd}{2}

iii) Case:

1) If S is greater than 0 (zero), then let the XML text FACETP be:

<xs:pattern value=
    "\p{Nd}{2}:\p{Nd}{2}:\p{Nd}{2}.\p{Nd}{SLIT}TZ"/>
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2) Otherwise, let the XML text FACETP be:

<xs:pattern value=
    "\p{Nd}{2}:\p{Nd}{2}:\p{Nd}{2}TZ"/>

iv) It is implementation-defined (IA100) whether the XML text ANNT is the zero-length
string or:

name="TIME WITH TIME ZONE"

v) It is implementation-defined (IA100) whether the XML text ANNS is the zero-length
string or:

scale="SLIT"

vi) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"

ANNT ANNS/>
  </xs:appinfo>
</xs:annotation>

vii) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="xs:time">
FACETP

  </xs:restriction>
</xs:simpleType>

j) If SQLT is TIMESTAMPWITHOUT TIME ZONE, then:

i) Let S be the <time fractional seconds precision> of SQLT. Let SLIT be the canonical
XML schema literal denoting S in the lexical representation of XML schema type
xs:integer.

ii) Let the XML text DATETIME be:

\p{Nd}{4}-\p{Nd}{2}-\p{Nd}{2}T\p{Nd}{2}:\p{Nd}{2}:\p{Nd}{2}

iii) Case:

1) If S is greater than 0 (zero), then let the XML text FACETP be:

<xs:pattern value=
    "DATETIME.\p{Nd}{SLIT}"/>

2) Otherwise, let the XML text FACETP be:

<xs:pattern value=
    "DATETIME"/>

iv) It is implementation-defined (IA100) whether the XML text ANNT is the zero-length
string or:

name="TIMESTAMP"
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v) It is implementation-defined (IA100) whether the XML text ANNS is the zero-length
string or:

scale="SLIT"

vi) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"

ANNT ANNS/>
  </xs:appinfo>
</xs:annotation>

vii) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="xs:dateTime">
FACETP

  </xs:restriction>
</xs:simpleType>

k) If SQLT is TIMESTAMPWITH TIME ZONE, then:

i) Let S be the <time fractional seconds precision> of SQLT. Let SLIT be the canonical
XML schema literal denoting S in the lexical representation of XML schema type
xs:integer.

ii) Let the XML text DATETIME be:

\p{Nd}{4}-\p{Nd}{2}-\p{Nd}{2}T\p{Nd}{2}:\p{Nd}{2}:\p{Nd}{2}

iii) Let the XML text TZ be:

(\+|-)\p{Nd}{2}:\p{Nd}{2}

iv) Case:

1) If S is greater than 0 (zero), then let the XML text FACETP be:

<xs:pattern value=
    "DATETIME.\p{Nd}{SLIT}TZ"/>

2) Otherwise, let the XML text FACETP be:

<xs:pattern value="DATETIMETZ"/>

v) It is implementation-defined (IA100) whether the XML text ANNT is the zero-length
string or:

name="TIMESTAMP WITH TIME ZONE"

vi) It is implementation-defined (IA100) whether the XML text ANNS is the zero-length
string or:

scale="SLIT"
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vii) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"

ANNT ANNS/>
  </xs:appinfo>
</xs:annotation>

viii) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="xs:dateTime">
FACETP

  </xs:restriction>
</xs:simpleType>

l) If the type designator of SQLT is INTERVAL, then:

i) Let P be the <interval leading field precision> of SQLT. Let PLIT be the canonical XML
schema literal forP in theXMLschema typexs:integer. It is implementation-defined
(IA100) whether the XML text ANNP is the zero-length string or:

leadingPrecision="PLIT"

ii) Case:

1) If the <end field> or <single datetime field> of SQLT specifies SECOND, then let S
be the <interval fractional seconds precision> of SQLT, and let SLIT be the
canonical XML schema literal for S in the XML schema type xs:integer. Let
the XML text SECS be:

\p{Nd}{2}.\p{Nd}{SLIT}S

It is implementation-defined (IA100) whether the XML text ANNS is the zero-
length string or:

scale="SLIT"

2) Otherwise, let the XML text ANNS be the zero-length string, and let the XML text
SECS be:

\p{Nd}{2}S

iii) Case:

1) If SQLT is INTERVAL YEAR then:

A) Let the XML text FACETP be:

<xs:pattern value="-?P\p{Nd}{PLIT}Y"/>

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL YEAR"

2) If SQLT is INTERVAL YEAR TO MONTH then:
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Let the XML text FACETP be:

<xs:pattern value="-?P\p{Nd}{PLIT}Y\p{Nd}{2}M"/>

A)

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL YEAR TO MONTH"

3) If SQLT is INTERVAL MONTH then:

A) Let the XML text FACETP be:

<xs:pattern value="-?P\p{Nd}{PLIT}M"/>

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL MONTH"

4) If SQLT is INTERVAL DAY then:

A) Let the XML text FACETP be:

<xs:pattern value="-?P\p{Nd}{PLIT}D"/>

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL DAY"

5) If SQLT is INTERVAL DAY TO HOUR then:

A) Let the XML text FACETP be:

<xs:pattern value="-?P\p{Nd}{PLIT}DT\p{Nd}{2}H"/>

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL DAY TO HOUR"

6) If SQLT is INTERVAL DAY TO MINUTE then:

A) Let the XML text FACETP be:

<xs:pattern value=
  "-?P\p{Nd}{PLIT}DT\p{Nd}{2}H\p{Nd}{2}M"/>

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL DAY TO MINUTE"

7) If SQLT is INTERVAL DAY TO SECOND then:

A) Let the XML text FACETP be:

<xs:pattern value=
    "-?P\p{Nd}{PLIT}DT\p{Nd}{2}H\p{Nd}{2}MSECS"/>
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B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL DAY TO SECOND"

8) If SQLT is INTERVAL HOUR then:

A) Let the XML text FACETP be:

<xs:pattern value="-?PT\p{Nd}{PLIT}H"/>

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL HOUR"

9) If SQLT is INTERVAL HOUR TO MINUTE then:

A) Let the XML text FACETP be:

<xs:pattern value=
    "-?PT\p{Nd}{PLIT}H\p{Nd}{2}M"/>

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL HOUR TO MINUTE"

10) If SQLT is INTERVAL HOUR TO SECOND then:

A) Let the XML text FACETP be:

<xs:pattern value=
    "-?PT\p{Nd}{PLIT}H\p{Nd}{2}MSECS"/>

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL HOUR TO SECOND"

11) If SQLT is INTERVAL MINUTE then:

A) Let the XML text FACETP be:

<xs:pattern value="-?PT\p{Nd}{PLIT}M"/>

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL MINUTE"

12) If SQLT is INTERVAL MINUTE TO SECOND then:

A) Let the XML text FACETP be:

<xs:pattern value="-?PT\p{Nd}{PLIT}MSECS"/>

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:
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name="INTERVAL MINUTE TO SECOND"

13) If SQLT is INTERVAL SECOND then:

A) Let the XML text FACETP be:

<xs:pattern value="-?PTSECS"/>

B) It is implementation-defined (IA100) whether the XML text ANNT is the
zero-length string or:

name="INTERVAL SECOND"

iv) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"

ANNT ANNP ANNS/>
  </xs:appinfo>
</xs:annotation>

v) Case:

1) If SQLT is a year-month interval, then let DTYPE be xs:yearMonthDuration.

2) If SQLT is a day-time interval, then let DTYPE be xs:dayTimeDuration.

vi) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="DTYPE">
FACETP

  </xs:restriction>
</xs:simpleType>

m) If SQLT is a domain, then:

i) Let DT be the data type of SQLT.

ii) The General Rules of Subclause 9.4, “Mapping an SQL data type to an XML name”, are
appliedwithDT asDATATYPE; letXMLNbe theXMLNAME returned from theapplication
of those General Rules.

iii) Let DC, DS, and DN be the domain’s catalog name, schema name, and domain name,
respectively.

iv) Let DCLIT, DSLIT, and DNLIT be the result of mapping DC, DS, and DN to Unicode using
TM.

v) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or given by:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="DOMAIN"
                    catalogName="DCLIT" schemaName="DSLIT"
                    typeName="DNLIT" mappedType="XMLN"/>
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  </xs:appinfo>
</xs:annotation>

vi) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="XMLN"/>
</xs:simpleType>

n) If SQLT is a row type, then:

i) Let Nsym> be the number of fields of SQLT. Let FTi and FNi be the declared type and
name of the i-th field of SQLT, respectively, for i between 1 (one) and N.

ii) For i between 1 (one) andN, the General Rules of Subclause 9.4, “Mapping an SQL data
type to an XML name”, are applied with FTi as DATA TYPE; let XMLMTi be the XML
NAME returned from the application of those General Rules.

iii) For each i between 1 (one) and N, the General Rules of Subclause 9.1, “Mapping SQL
<identifier>s to XMLnames”, are appliedwithFNi as IDENT and fully escaped asESCAPE
VARIANT; let XMLFNi be the XMLNAME returned from the application of those General
Rules.

iv) Let FNLITi be the result of mapping FNi to Unicode using TM, for i between 1 (one)
and N.

v) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or given by:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="ROW">
      <sqlxml:field name="FNLIT1"
                    mappedType="XMLMT1"/>
      ...
      <sqlxml:field name="FNLITN"
                    mappedType="XMLMTN"/>
    </sqlxml:sqltype>
  </xs:appinfo>
</xs:annotation>

vi) XMLT is the XML schema type defined by:

<xs:complexType>
ANN

  <xs:sequence>
    <xs:element name="XMLFN1" type="XMLMT1" XMLNULLS/>
    ...
    <xs:element name="XMLFNN" type="XMLMTN" XMLNULLS/>
  </xs:sequence>
</xs:complexType>

o) If SQLT is a distinct type, then:

i) Let ST be the source type of SQLT.

ii) The General Rules of Subclause 9.4, “Mapping an SQL data type to an XML name”, are
appliedwith ST asDATATYPE; letXMLNbe theXMLNAME returned from the application
of those General Rules.
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iii) LetDTC,DTS, andDTN be the catalog name, schema name, and type name, respectively,
of SQLT.

iv) LetDTCLIT,DTSLIT, andDTNLITbe the result ofmappingDTC,DTS, andDTN toUnicode
using TM.

v) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or given by:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="DISTINCT"
                    catalogName="DTCLIT" schemaName="DTSLIT"
                    typeName="DTNLIT" mappedType="XMLN"
                    final="true"/>
  </xs:appinfo>
</xs:annotation>

vi) XMLT is the XML schema type defined by:

<xs:simpleType>
ANN

  <xs:restriction base="XMLN"/>
</xs:simpleType>

p) If SQLT is an array type, then:

i) Let ET be the element type of SQLT, and letM be the maximum cardinality of SQLT.

ii) The General Rules of Subclause 9.4, “Mapping an SQL data type to an XML name”, are
appliedwithET asDATATYPE; letXMLNbe theXMLNAME returned from the application
of those General Rules.

iii) Let MLIT be the canonical XML schema literal forM in the XML schema type
xs:integer.

iv) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or given by:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="ARRAY"
                    maxElements="MLIT"
                    mappedElementType="XMLN"/>
  </xs:appinfo>
</xs:annotation>

v) XMLT is the XML schema type defined by:

<xs:complexType>
ANN

  <xs:sequence>
    <xs:element name="element" minOccurs="0"
                maxOccurs="MLIT" nillable="true"
                type="XMLN"/>
  </xs:sequence>
</xs:complexType>

q) If SQLT is a multiset type, then:

i) Let ET be the element type of SQLT.

© ISO/IEC 2023 – All rights reserved 137

ISO/IEC 9075-14:2023(E)
9.5 Mapping SQL data types to XML schema data types

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


ii) The General Rules of Subclause 9.4, “Mapping an SQL data type to an XML name”, are
appliedwithET asDATATYPE; letXMLNbe theXMLNAME returned from the application
of those General Rules.

iii) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or given by:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="MULTISET"
                    mappedElementType="XMLN"/>
  </xs:appinfo>
</xs:annotation>

iv) XMLT is the XML schema type defined by:

<xs:complexType>
ANN

  <xs:sequence>
    <xs:element name="element" minOccurs="0"
                maxOccurs="unbounded" nillable="true"
                type="XMLN"/>
  </xs:sequence>
</xs:complexType>

r) If SQLT is an XML type other than XML(SEQUENCE), then:

i) It is implementation-defined (IA100) whether the XML text ANN is the zero-length
string or:

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqltype kind="PREDEFINED"
                    name="XML"/>
  </xs:appinfo>
</xs:annotation>

ii) XMLT is the XML schema type defined by:

<xs:complexType mixed="true">
ANN

  <xs:sequence>
    <xs:any name="element" minOccurs="0" maxOccurs="unbounded"
            processContents="skip"/>
  </xs:sequence>
</xs:complexType>

8) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLT as SCHEMA TYPE.

Conformance Rules

None.
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9.6 Mapping an SQL data type to a named XML schema data type

Function

Define the mapping of an SQL data type or domain to an XML schema data type.

Subclause Signature

“Mapping an SQL data type to a named XML schema data type” [General Rules] (
  Parameter: “SQLTYPE”, 
  Parameter: “ENCODING”, 
  Parameter: “NULLS”
) Returns: “SCHEMA TYPE”

SQLTYPE— an SQL data type or domain.

ENCODING— the choice of whether to encode binary strings in base64 or in hex.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

SCHEMA TYPE— the XML schema type that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) LetDbe the SQLTYPE, letENCODINGbe theENCODING, and letNULLSbe theNULLS in an application
of the General Rules of this Subclause. The result of the application of this Subclause is returned as
SCHEMA TYPE.

2) The General Rules of Subclause 9.4, “Mapping an SQL data type to an XML name”, are applied with
D as DATA TYPE; let XMLN be the XML NAME returned from the application of those General Rules.

3) If D is a character string type, then:

a) Let SQLCS be the character set of D.

b) Let N be the length or maximum length of D.

c) Let CSM be the implementation-defined (IA091) mapping of strings of SQLCS to strings of
Unicode. LetMAXCSLbe themaximum length in characters ofCSM(S), for all strings S of length
N characters.

d) LetMLITbe the canonical XMLschema literal of theXMLschema typexs:integerdenoting
MAXCSL.

e) Case:
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i) If CSM is homomorphic,N equalsMAXCSL, and the type designator ofD is CHARACTER,
then let SQLCDT be the following:

<xs:simpleType name="XMLN">
  <xs:restriction base="xs:string">
    <xs:length value="MLIT" />
  </xs:restriction>
</xs:simpleType>

ii) Otherwise, let SQLCDT be the following:

<xs:simpleType name="XMLN">
  <xs:restriction base="xs:string">
    <xs:maxLength value="MLIT" />
  </xs:restriction>
</xs:simpleType>

4) If D is a domain or a data type that is not a character string type, then:

a) Let ENC be the choice of whether to encode binary strings in base64 or in hex and let NC be
the choice ofwhether tomap null values to absent elements or elements that aremarkedwith
xsi:nil="true".

b) The General Rules of Subclause 9.5, “Mapping SQL data types to XML schema data types”, are
applied with D as SQLTYPE, ENC as ENCODING, and NC as NULLS; let XMLT be the SCHEMA
TYPE returned from the application of those General Rules.

c) Case:

i) If D is an XML type, then XMLT is of the form

<xs:complexType MIXED>
XMLTC

</xs:complexType>

where XMLTC is the string comprising the element content andMIXED is the string
comprising the attribute of the element. Let SQLDT be the following:

<xs:complexType name="XMLN" MIXED>
XMLTC

</xs:complexType>

ii) If XMLT is of the form <xs:complexType>XMLTC</xs:complexType>, where
XMLTC is the string comprising the element content, then letSQLCDT be the following:

<xs:complexType name="XMLN">
XMLTC

</xs:complexType>

iii) IfXMLT is of the form<xs:simpleType>XMLTC</xs:simpleType>,whereXMLTC
is the string comprising the element content, then let SQLCDT be the following:

<xs:simpleType name="XMLN">
XMLTC

</xs:simpleType>

iv) Otherwise, let SQLCDT be the following:

<xs:simpleType name="XMLN">
  <xs:restriction base="XMLT" />
</xs:simpleType>

140 © ISO/IEC 2023 – All rights reserved

ISO/IEC 9075-14:2023(E)
9.6 Mapping an SQL data type to a named XML schema data type

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


5) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives SQLCDT as SCHEMA TYPE.

Conformance Rules

None.
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9.7 Mapping a collection of SQL data types to XML schema data types

Function

Define the mapping of a collection of SQL data types and domains to XML schema data types.

Subclause Signature

“Mapping a collection of SQL data types to XML schema data types” [General Rules] (
  Parameter: “SQLTYPES”, 
  Parameter: “ENCODING”, 
  Parameter: “NULLS”
) Returns: “SCHEMA TYPE”

SQLTYPES— a collection of SQL data types and domains.

ENCODING— the choice of whether to encode binary strings in base64 or in hex.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

SCHEMA TYPE— the XML schema type that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) LetCbe the SQLTYPES, letENCODINGbe theENCODING, and letNULLSbe theNULLS in an application
of the General Rules of this Subclause. The result of the application of this Subclause is returned as
SCHEMA TYPE.

2) C is augmented recursively as follows, until no more data types are added to C:

a) If DO is a domain contained in C and the data type of DO is not contained in C, then the data
type of DO is added to C.

b) If RT is a row type contained in C and F is a field of RTwhose declared type is not contained
in C, then the declared type of F is added to C.

c) If DT is a distinct type contained in Cwhose source type is not in C, then the source type of DT
is added to C.

d) If CT is a collection type contained in Cwhose element type is not in C, then the element type
of CT is added to C.

3) Let n be the number of SQL data types and domains in C.

4) Let XMLD be the zero-length string. Let XMLTL be an empty list of XML names.

142 © ISO/IEC 2023 – All rights reserved

ISO/IEC 9075-14:2023(E)
9.7 Mapping a collection of SQL data types to XML schema data types

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


5) For i ranging from 1 (one) to n:

a) Let Di be the i-th SQL data type or domain in C.

b) The General Rules of Subclause 9.4, “Mapping an SQL data type to an XML name”, are applied
with Di as DATA TYPE; let XMLNi be the XML NAME returned from the application of those
General Rules.

c) The General Rules of Subclause 9.6, “Mapping an SQL data type to a named XML schema data
type”, are applied with Di as SQLTYPE, ENCODING as ENCODING, and NULLS as NULLS; let
XMLTi be the SCHEMA TYPE returned from the application of those General Rules.

d) Two XML names are considered to be equivalent to each other if they have the same number
of characters and the Unicode values of all corresponding characters are equal.

e) If XMLNi is not equivalent to the value of any XML name in XMLTL, then:

i) Let XMLD be:

XMLD || XMLTi

ii) Append XMLNi to XMLTL.

6) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLD as SCHEMA TYPE.

Conformance Rules

None.
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9.8 Mapping values of SQL data types to values of XML schema data types

Function

Define the mapping of non-null values of SQL data types to XML.

Subclause Signature

“Mapping values of SQL data types to values of XML schema data types” [General Rules]
(
  Parameter: “SQLVALUE”, 
  Parameter: “ENCODING”, 
  Parameter: “NULLS”, 
  Parameter: “CHARMAPPING”
) Returns: “XMLVALUE”

SQLVALUE— a value of an SQL type.

ENCODING— the choice of whether to encode binary strings in base64 or hex.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

CHARMAPPING— the choice of whether to replace certain characters (“&” (U+0026), “<” (U+003C),
“>” (U+003E), and Carriage Return (U+000D)) with their character references (True) or not (False).

XMLVALUE— the XML value that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let DV be the SQLVALUE, let ENC be the ENCODING, let NL be the NULLS, and let CHARMAPPING be
the CHARMAPPING in an application of the General Rules of this Subclause. The result of the
application of this Subclause is returned as XMLVALUE.

2) Case:

a) If DV is a value of a distinct type, then let SQLT be the source type of the distinct type, and let
SQLV be the result of:

CAST (DV AS SQLT)

b) Otherwise, let SQLT be the most specific type of DV and let SQLV be DV.

3) TheGeneral Rules of Subclause9.5, “Mapping SQLdata types to XML schemadata types”, are applied
with SQLT as SQLTYPE,ENC asENCODING, andNL asNULLS; letXMLTbe the SCHEMATYPE returned
from the application of those General Rules.
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4) LetMbe the implementation-defined (IL006)maximum length of variable-length character strings.

5) If SQLT is not a binary string type, a character string type, a row type, a collection type, an interval
type, or the XML type, then let CV be the result of

CAST ( SQLV AS CHARACTER VARYING(M) )

6) LetCSMbe the implementation-defined (IA091)mappingof thedefault character set of CHARACTER
VARYING to Unicode.

7) Case:

a) If SQLT is a character string type, then:

i) Let CS be the character set of SQLT. Let XMLVRAW be the XML text that is the result of
mapping SQLV to Unicode using the implementation-defined (IA091) mapping of
character strings of CS to Unicode.

ii) Case:

1) If the SQL-implementation supports Feature X211, “XML1.1 support”, then if any
Unicode code point in XMLVRAW does not represent a valid XML 1.1 character,
then an exception condition is raised: SQL/XML mapping error — invalid XML
character (0N002).

2) Otherwise, if any Unicode code point inXMLVRAW does not represent a valid XML
1.0 character, then an exception condition is raised: SQL/XML mapping error —
invalid XML character (0N002).

iii) Case:

1) If CHARMAPPING is True, then let XMLV be XMLVRAW, with each instance of “&”
(U+0026) replaced by “&amp;”, each instance of “<” (U+003C) replaced by “&lt;”,
each instance of “>” (U+003E) replaced by “&gt;”, and each instance of Carriage
Return (U+000D) replaced by “&#x0d;”.

2) Otherwise, let XMLV be XMLVRAW.

b) If SQLT is a binary string type, then

Case:

i) If ENCODING indicates that binary strings are to be encoded in hex, then let XMLV be
the hex encoding as defined by XML Schema Part 2: Datatypes of SQLV.

ii) Otherwise, letXMLVbe thebase64encodingasdefinedbyXMLSchemaPart2:Datatypes
of SQLV.

c) If SQLT is a numeric type, then let XMLV be the result of mapping CV to Unicode using CSM.

d) If SQLT is a BOOLEAN, then let TEMP be the result of:

LOWER (CV)

Let XMLV be the result of mapping TEMP to Unicode using CSM.

e) If SQLT is DATE, then let TEMP be the result of:

SUBSTRING (CV FROM 6 FOR 10)

Let XMLV be the result of mapping TEMP to Unicode using CSM.

f) If SQLT specifies TIME, then:
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Let P be the <time fractional seconds precision> of SQLT.i)

ii) If P is 0 (zero), then let Q be 0 (zero); otherwise, let Q be P + 1 (one).

iii) If SQLT specifies WITH TIME ZONE, then let Z be 6; otherwise, let Z be 0 (zero).

iv) Case:

1) If the SECONDfield of CV is greater than or equal to 60, then it is implementation-
defined (IA111) whether an implementation-defined (IA112) value is assigned
to TEMP, or whether to raise an exception condition: data exception— datetime
field overflow (22008).

2) Otherwise, let TEMP be the result of:

SUBSTRING (CV FROM 6 FOR 8 + Q + Z)

v) Let XMLV be the result of mapping TEMP to Unicode using CSM.

g) If SQLT specifies TIMESTAMP, then:

i) Let P be the <time fractional seconds precision> of SQLT.

ii) If P is 0 (zero), then let Q be 0 (zero); otherwise, let Q be P + 1 (one).

iii) If SQLT specifies WITH TIME ZONE, then let Z be 6; otherwise, let Z be 0 (zero).

iv) Case:

1) If the SECONDfield of CV is greater than or equal to 60, then it is implementation-
defined (IA111) whether an implementation-defined (IA112) value is assigned
to TEMP, or whether to raise an exception condition: data exception— datetime
field overflow (22008).

2) Otherwise, let TEMP be the result of:

SUBSTRING (CV FROM 11 FOR 10)
|| 'T'
|| SUBSTRING (CV FROM 22 FOR 8 + Q + Z)

v) Let XMLV be the result of mapping TEMP to Unicode using CSM.

h) If SQLT specifies INTERVAL, then:

i) If SQLV is negative, then let SIGN be '-' (a character string of length 1 (one) consisting
of <minus sign>); otherwise, let SIGN be the zero-length string.

ii) Let SQLVA be ABS(SQLV).

iii) Let CVA be the result of:

CAST ( SQLVA AS CHARACTER VARYING(M) )

iv) Let L be the <interval leading field precision> of SQLT.

v) Let P be the <interval fractional seconds precision> of SQLT, if any.

vi) If P is 0 (zero), then let Q be 0 (zero); otherwise, let Q be P + 1 (one).

vii) Case:

1) If SQLT is INTERVAL YEAR, then let TEMP be the result of:

SIGN || 'P' || SUBSTRING (CVA FROM 10 FOR L) || 'Y'
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2) If SQLT is INTERVAL YEAR TO MONTH, then let TEMP be the result of

SIGN || 'P'
|| SUBSTRING (CVA FROM 10 FOR L) || 'Y'
|| SUBSTRING (CVA FROM 11 + L FOR 2) || 'M'

3) If SQLT is INTERVAL MONTH, then let TEMP be the result of:

SIGN || 'P'
|| SUBSTRING (CVA FROM 10 FOR L) || 'M'

4) If SQLT is INTERVAL DAY, then let TEMP be the result of:

SIGN || 'P'
|| SUBSTRING (CVA FROM 10 FOR L) || 'D'

5) If SQLT is INTERVAL DAY TO HOUR, then let TEMP be the result of:

SIGN || 'P'
|| SUBSTRING (CVA FROM 10 FOR L) || 'DT'
|| SUBSTRING (CVA FROM 11 + L FOR 2) || 'H'

6) If SQLT is INTERVAL DAY TO MINUTE, then let TEMP be the result of:

SIGN || 'P'
|| SUBSTRING (CVA FROM 10 FOR L) || 'DT'
|| SUBSTRING (CVA FROM 11 + L FOR 2) || 'H'
|| SUBSTRING (CVA FROM 14 + L FOR 2) || 'M'

7) If SQLT is INTERVAL DAY TO SECOND, then let TEMP be the result of:

SIGN || 'P'
|| SUBSTRING (CVA FROM 10 FOR L) || 'DT'
|| SUBSTRING (CVA FROM 11 + L FOR 2) || 'H'
|| SUBSTRING (CVA FROM 14 + L FOR 2) || 'M'
|| SUBSTRING (CVA FROM 17 + L FOR 2 + Q) || 'S'

8) If SQLT is INTERVAL HOUR, then let TEMP be the result of:

SIGN || 'PT'
|| SUBSTRING (CVA FROM 10 FOR L) || 'H'

9) If SQLT is INTERVAL HOUR TO MINUTE, then let TEMP be the result of:

SIGN || 'PT'
|| SUBSTRING (CVA FROM 10 FOR L) || 'H'
|| SUBSTRING (CVA FROM 11 + L FOR 2) || 'M'

10) If SQLT is INTERVAL HOUR TO SECOND, then let TEMP be the result of:

SIGN || 'PT'
|| SUBSTRING (CVA FROM 10 FOR L) || 'H'
|| SUBSTRING (CVA FROM 11 + L FOR 2) || 'M'
|| SUBSTRING (CVA FROM 14 + L FOR 2 + Q) || 'S'

11) If SQLT is INTERVAL MINUTE, then let TEMP be the result of:

SIGN || 'PT'
|| SUBSTRING (CVA FROM 10 FOR L) || 'M'

12) If SQLT is INTERVAL MINUTE TO SECOND, then let TEMP be the result of:

SIGN || 'PT'
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|| SUBSTRING (CVA FROM 10 FOR L) || 'M'
|| SUBSTRING (CVA FROM 11 + L FOR 2 + Q) || 'S'

13) If SQLT is INTERVAL SECOND, then let TEMP be the result of:

SIGN || 'PT'
|| SUBSTRING (CVA FROM 10 FOR L + Q) || 'S'

viii) Let XMLV be the result of mapping TEMP to Unicode using CSM.

i) If SQLT is a row type, then:

i) Let N be the number of fields of SQLT. For i between 1 (one) and N, let FTi, FNi, and FVi
be the declared type, name, and value of the i-th field, respectively.

ii) For each i between 1 (one) and N:

1) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”,
are applied with FNi as IDENT and fully escaped as ESCAPE VARIANT; let XMLFNi
be the XMLNAME returned from the application of those General Rules.

2) Case:

A) If FVi is the null value and NULLS is “absent”, then let XMLEi be the zero-
length string.

B) If FVi is the null value andNULLS is “nil”, then letXMLEibe the XMLelement:

<XMLFNi xsi:nil="true"/>

C) Otherwise, let the XML text XMLVi be the result of applying the mapping
defined in this Subclause to FVi. Let XMLEi be the XML element:

<XMLFNi>XMLVi</XMLFNi>

iii) Let XMLV be:

XMLE1 XMLE2 ... XMLEN

j) If SQLV is an array value or a multiset value, then:

i) Let N be the number of elements in SQLV.

ii) Let ET be the element type of SQLV.

iii) For i between 1 (one) and N:

1) Let Ei be the value of the i-th element of SQLV. (If SQLV is a multiset value, then
the ordering of the elements is implementation-dependent (US054).)

2) Case:

A) If Ei is the null value, then let the XML text XMLEi be <element
xsi:nil="true"/>.

B) Otherwise, The General Rules of this Subclause are applied with Ei as SQL-
VALUE, ENC as ENCODING, NL as NULLS, and CHARMAPPING as CHARMAP-
PING; letXibe theXMLVALUE returned from the applicationof thoseGeneral
Rules. Let the XML text XMLEi be:
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<element>Xi</element>

iv) Let XMLV be:

XMLE1 XMLE2 ... XMLEN

k) If SQLT is an XML type, then let XMLV be the serialized value of the XML value in SQLV:

XMLSERIALIZE (CONTENT SQLV AS CLOB)

8) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLV as XMLVALUE.

Conformance Rules

None.
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9.9 Mapping an SQL table to XML schema data types

Function

Define the mapping of an SQL table to XML schema data types.

Subclause Signature

“Mapping an SQL table to XML schema data types” [General Rules] (
  Parameter: “TABLE”, 
  Parameter: “NULLS”, 
  Parameter: “TABLEFOREST”, 
  Parameter: “AUTHID”
) Returns: “SCHEMATYPES”

TABLE— an SQL table.

NULLS— the choice of whether tomap null values to absent elements (“absent”), or whether tomap
them to elements that are marked with xsi:nil="true" (“nil”).

TABLEFOREST— the choice of whether to map the table to a sequence of XML elements (True) or
to map the table to an XML document with a single root element (False).

AUTHID— the authorization identifier that is invoking this mapping.

SCHEMATYPES— a collection of XML schema types that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let T be the TABLE, let NULLS be the NULLS, let TABLEFOREST be the TABLEFOREST, and let U be
the AUTHID in an application of the General Rules of this Subclause. The result of the application
of this Subclause is returned as SCHEMATYPES.

2) Let TC, TS, and TN be the <catalog name>, <unqualified schema name>, and <qualified identifier>
of the <table name> of T, respectively.

3) Let n be the number of XML visible columns of T for U.
NOTE57—“XMLvisible column” is defined inSubclause4.11.9, “Visibilityof columns, tables, and schemas inmappings
from SQL to XML”.

4) For i ranging from 1 (one) to n:

a) Let Ci be the i-th XML visible column of T for U in order of its ordinal position within T.

b) Let CN be the <column name> of Ci. Let D be the data type of Ci.
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c) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied
with CN as IDENT and fully escaped asESCAPEVARIANT; letXMLCN be the XMLNAME returned
from the application of those General Rules.

d) The General Rules of Subclause 9.4, “Mapping an SQL data type to an XML name”, are applied
with D as DATA TYPE; let XMLCTN be the XML NAME returned from the application of those
General Rules.

e) Case:

i) If Ci is known not nullable, then let XMLNULLS be the zero-length string.

ii) Otherwise,

Case:

1) If NULLS is “absent”, then let XMLNULLS be

minOccurs="0"

2) If NULLS is nil, then let XMLNULLS be

nillable="true"

f) Case:

i) If D is a character string type, then:

1) Let CS be the character set of D.

2) Let CSC, CSS, and CSN be the <catalog name>, <unqualified schema name>, and
<SQL language identifier> of the <character set name> of CS, respectively.

3) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”,
are appliedwithCSC as IDENT and fully escaped asESCAPEVARIANT; letXMLCSCN
be the XMLNAME returned from the application of those General Rules.

4) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”,
are appliedwithCSS as IDENT and fully escaped asESCAPEVARIANT; letXMLCSSN
be the XMLNAME returned from the application of those General Rules.

5) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”,
are appliedwith CSN as IDENT and fully escaped asESCAPEVARIANT; letXMLCSN
be the XMLNAME returned from the application of those General Rules.

6) Let CO be the collation of D.

7) Let COC, COS, and CON be the <catalog name>, <unqualified schema name>, and
<qualified identifier> of the <collation name> of CO, respectively.

8) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”,
are appliedwithCOC as IDENT and fully escaped asESCAPEVARIANT; letXMLCOCN
be the XMLNAME returned from the application of those General Rules. The
General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are
applied with COS as IDENT and fully escaped as ESCAPE VARIANT; let XMLCOSN
be the XMLNAME returned from the application of those General Rules. The
General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are
applied with CON as IDENT and fully escaped as ESCAPE VARIANT; let XMLCON
be the XMLNAME returned from the application of those General Rules.
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9) It is implementation-defined (IA100) whether COLANN is the zero-length string
or

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqlname
      type="CHARACTER SET"
      catalogName="XMLCSCN"
      schemaName="XMLCSSN"
      localName="XMLCSN" />
    <sqlxml:sqlname
      type="COLLATION"
      catalogName="XMLCOCN"
      schemaName="XMLCOSN"
      localName="XMLCON" />
  </xs:appinfo>
</xs:annotation>

ii) Otherwise, let COLANN be the zero-length string.

g) Let XMLCEi be

<xs:element name="XMLCN" type="XMLCTN" XMLNULLS>
COLANN

</xs:element>

5) The General Rules of Subclause 9.2, “Mapping a multi-part SQL name to an XML name”, are applied
with “TableType”,TC,TS, andTN as SEQUENCEOFSQL IDENTIFIERS; letXMLTYPENbe theXMLNAME
returned from the application of those General Rules.

6) The General Rules of Subclause 9.2, “Mapping a multi-part SQL name to an XML name”, are applied
with “RowType”, TC, TS, and TN as SEQUENCE OF SQL IDENTIFIERS; let XMLROWN be the XMLNAME
returned from the application of those General Rules.

7) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with
TC as IDENT and fully escaped as ESCAPE VARIANT; let XMLCAT be the XMLNAME returned from
theapplicationof thoseGeneralRules. TheGeneralRulesof Subclause9.1, “MappingSQL<identifier>s
to XML names”, are applied with TS as IDENT and fully escaped as ESCAPE VARIANT; let XMLSN be
the XMLNAME returned from the application of those General Rules. The General Rules of
Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with TN as IDENT and fully
escaped as ESCAPE VARIANT; let XMLTN be the XMLNAME returned from the application of those
General Rules.

8) If T is a base table, then let TYPE be BASE TABLE; otherwise, let TYPE be VIEWED TABLE. It is
implementation-defined (IA100) whether SQLANN is the zero-length string or

<xs:annotation>
  <xs:appinfo>
     <sqlxml:sqlname
       type="TYPE"
       catalogName="XMLCAT"
       schemaName="XMLSN"
       localName="XMLTN" />
  </xs:appinfo>
</xs:annotation>

9) Case:

a) If TABLEFOREST is False, then let XMLTYPMAP be:

<xs:complexType name="XMLROWN">
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  <xs:sequence>
XMLCE1

    ...
XMLCEn

  </xs:sequence>
</xs:complexType>
<xs:complexType name="XMLTYPEN">

SQLANN
  <xs:sequence>
    <xs:element name="row"
      type="XMLROWN"
      minOccurs="0"
      maxOccurs="unbounded" />
  </xs:sequence>
</xs:complexType>

b) If TABLEFOREST is True, then let XMLTYPMAP be:

<xs:complexType name="XMLROWN">
  <xs:sequence>

XMLCE1
    ...

XMLCEn
  </xs:sequence>
</xs:complexType>

10) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLTYPMAP as SCHEMATYPES.

Conformance Rules

None.
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9.10 MappinganSQLtable toanXMLelementorasequenceofXMLelements

Function

Define the mapping of an SQL table to XML.

Subclause Signature

“Mapping an SQL table to an XML element or a sequence of XML elements” [General Rules]
(
  Parameter: “TABLE”, 
  Parameter: “ENCODING”, 
  Parameter: “NULLS”, 
  Parameter: “TABLEFOREST”, 
  Parameter: “TARGETNS”, 
  Parameter: “SCHEMALOCATION”, 
  Parameter: “AUTHID”
) Returns: “XMLELEMS”

TABLE— an SQL table.

ENCODING— the choice of whether to encode binary strings in base64 or in hex.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

TABLEFOREST— the choice of whether to map the table to a sequence of XML elements (True) or
to an XML document with a single root element (False).

TARGETNS—theXML target namespaceURI of theXMLschemaanddata tobemapped. If TARGETNS
is the zero-length string, then no XML namespace is added.

SCHEMALOCATION— the URI of the XML schema describing the result of the data mapping, if any.

AUTHID— the authorization identifier that is invoking this mapping.

XMLELEMS— the XML elements that are the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let T be the TABLE, let ENCODING be the ENCODING, let NULLS be the NULLS, let TABLEFOREST be
the TABLEFOREST, let TARGETNS be the TARGETNS, let XSL be the SCHEMALOCATION, and let U be
the AUTHID in an application of the General Rules of this Subclause. The result of the application
of this Subclause is returned as XMLELEMS.

2) Let TN be the <qualified identifier> of the <table name> of T.
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3) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with
TN as IDENT and fully escaped as ESCAPE VARIANT; let XMLTN be the XMLNAME returned from the
application of those General Rules.

4) Let n be the number of rows of T and letm be the number of XML visible columns of T for U.
NOTE58—“XMLvisible column” is defined inSubclause4.11.9, “Visibilityof columns, tables, and schemas inmappings
from SQL to XML”.

5) Case:

a) If XSL is not the zero-length string, then

Case:

i) If TARGETNS is the zero-length string, then let XSLA be:

xsi:noNamespaceSchemaLocation="XSL"

ii) Otherwise, let XSLA be:

xsi:schemaLocation="TARGETNS XSL"

b) Otherwise, let XSLA be the zero-length string.

6) Let XSINS be the value of the XML namespace URI provided for the XML namespace prefix xsi in
Table 2, “XML namespace prefixes and their URIs”.

Case:

a) IfNULLS is “absent” andXSLA is the zero-length string, then letXSI be the zero-length string.

b) Otherwise, let XSI be

xmlns:xsi="XSINS"

7) For i ranging from 1 (one) to n:

a) Let Ri be the i-th row of T, in the implementation-dependent (US057) repeatable ordering of
T.

b) For j ranging from 1 (one) tom:

i) Let Cj be the j-th XML visible column of T for U.

ii) Let CNj be the <column name> of Cj.

iii) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are
applied with CNj as IDENT and fully escaped as ESCAPE VARIANT; let XMLCNj be the
XMLNAME returned from the application of those General Rules.

iv) Let Vj be the value of Cj for Ri.

v) Case:

1) If Vj is the null value and NULLS is “absent”, then XMLCj is the zero-length string.

2) If Vj is the null value and NULLS is “nil”, then XMLCj is

<XMLCNj xsi:nil="true" />

3) Otherwise:
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A) The General Rules of Subclause 9.8, “Mapping values of SQL data types to
values of XML schema data types”, are applied with Vj as SQLVALUE,
ENCODING as ENCODING, NULLS as NULLS, and True as CHARMAPPING; let
XMLVj be the XMLVALUE returned from the application of those General
Rules.

B) XMLCj is

<XMLCNj>XMLVj</XMLCNj>

c) Case:

i) If TABLEFOREST is False, then let XMLRi be

<row>
XMLC1

  ...
XMLCm

</row>

ii) If TABLEFOREST is True and TARGETNS is the zero-length string, then let XMLRi be

<XMLTN XSI XSLA>
XMLC1

  ...
XMLCm

</XMLTN>

iii) If TABLEFOREST is True and TARGETNS is not the zero-length string, then let XMLRi
be

<XMLTN XSI xmlns="TARGETNS" XSLA>
XMLC1

  ...
XMLCm

</XMLTN>

8) Case:

a) If TABLEFOREST is False and TARGETNS is the zero-length string, then let XMLTE be:

<XMLTN XSI XSLA>
XMLR1

  ...
XMLRn

</XMLTN>

b) If TABLEFOREST is False and TARGETNS is not the zero-length string, then let XMLTE be:

<XMLTN XSI xmlns="TARGETNS" XSLA>
XMLR1

  ...
XMLRn

</XMLTN>

c) If TABLEFOREST is True, then let XMLTE be:

XMLR1
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  ...
XMLRn

9) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLTE as XMLELEMS.

Conformance Rules

None.
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9.11 Mapping an SQL table to XML and an XML schema document

Function

Define the mapping of an SQL table to an XML schema document that describes the structure of the
mapped XML, and either an XML document or a sequence of XML elements.

NOTE 59— This document specifies no syntax for invoking the mapping specified in this Subclause, which is intended to
be used by applications and referenced by other standards. It is the responsibility of any such application or other standard
to ensure that the correct number of arguments as well as a valid value for each argument are supplied for this mapping.

Subclause Signature

“Mapping an SQL table to XML and an XML schema document” [General Rules] (
  Parameter: “TABLE”, 
  Parameter: “ENCODING”, 
  Parameter: “NULLS”, 
  Parameter: “TABLEFOREST”, 
  Parameter: “TARGETNS”, 
  Parameter: “RETURN”, 
  Parameter: “AUTHID”
) Returns: “RESULT”

TABLE— an SQL table.

ENCODING— the choice of whether binary strings are to be encoded in base64 or in hex.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

TABLEFOREST— the choice of whether to map the table to a sequence of XML elements (True) or
to an XML document with a single XML element (False).

TARGETNS—theXML target namespaceURI of theXMLschemaanddata tobemapped. If TARGETNS
is the zero-length string, then no XML namespace is added.

RETURN— the choice of whether the mapping results in an XML representation of the data of T, an
XML schema document that describes the XML representation of the data of T, or both.

AUTHID— the authorization identifier that is invoking this mapping.

RESULT— the XML schema document that describes the structure of the mapped XML, and either
an XML document or a sequence of XML elements that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.
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General Rules

1) Let T be the TABLE, let ENCODING be the ENCODING, let NULLS be the NULLS, let TABLEFOREST be
the TABLEFOREST, let TARGETNS be the TARGETNS, let RETURN be the RETURN, and let U be the
AUTHID in an application of the General Rules of this Subclause. The result of the application of this
Subclause is returned as RESULT.

2) Let TC, TS, and TN be the <catalog name>, <unqualified schema name>, and <qualified identifier>
of the <table name> of T, respectively.

3) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with
TN as IDENT and fully escaped as ESCAPE VARIANT; let XMLTN be the XMLNAME returned from the
application of those General Rules.

4) If any of the visible columns of T is an XML unmappable column, then a completion condition is
raised:warning— column cannot be mapped to XML (01010).

5) The General Rules of Subclause 9.2, “Mapping a multi-part SQL name to an XML name”, are applied
with “TableType”,TC,TS, andTN as SEQUENCEOFSQL IDENTIFIERS; letXMLTYPENbe theXMLNAME
returned from the application of those General Rules.

6) The General Rules of Subclause 9.2, “Mapping a multi-part SQL name to an XML name”, are applied
with “RowType”, TC, TS, and TN as SEQUENCE OF SQL IDENTIFIERS; let XMLROWN be the XMLNAME
returned from the application of those General Rules.

7) Let CT be the XML visible columns of T for U.

8) The General Rules of Subclause 9.7, “Mapping a collection of SQL data types to XML schema data
types”, are applied with the data types and domains of the columns of CT as SQLTYPES, ENCODING
as ENCODING, and NULLS as NULLS; let XSCT be the SCHEMA TYPE returned from the application
of those General Rules.

NOTE60—“XMLvisible column” is defined inSubclause4.11.9, “Visibilityof columns, tables, and schemas inmappings
from SQL to XML”.

9) The General Rules of Subclause 9.9, “Mapping an SQL table to XML schema data types”, are applied
with T as TABLE, NULLS as NULLS, TABLEFOREST as TABLEFOREST, and U as AUTHID; let XST be
the SCHEMATYPES returned from the application of those General Rules.

10) Case:

a) If eitherXSCT or XST contains an XML 1.1 QName that is not an XML 1.0 QName, then let VER
be 1.1.

b) Otherwise, it is implementation-defined (IA113) whether VER is 1.1 or 1.0.

11) The character encoding to use for the result(s) of this mapping is implementation-defined (IV234).
If this encoding is not UTF-8 or UTF-16, then let CHARENC be the name of the character encoding,
and let ENC be

encoding = 'CHARENC'

Otherwise, let ENC be the zero-length string.

12) If VER is not 1.0 or ENC is not the zero-length string, then let XMLDECL be

<?xml version='VER' ENC ?>

Otherwise, let XMLDECL be the zero-length string.

13) If RETURN is not “data only”, then:
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Let SQLXMLNS be the value of the XML namespace URI provided for the XML namespace
prefix sqlxml in Table 2, “XML namespace prefixes and their URIs”.

a)

b) Let XSDNS be the value of the XML namespace URI provided for the XML namespace prefix
xs in Table 2, “XML namespace prefixes and their URIs”.

c) Let SLOCVAL be an implementation-defined (IV111) URI that references the XML schema
document describing the XML namespace SQLXMLNS. It is implementation-defined (IV111)
whether SLOC is the zero-length string or

schemaLocation="SLOCVAL"

Case:

i) If neither XSCT nor XST uses the XML namespace that corresponds to the sqlxml
XML namespace prefix, then let XSDIMP be the zero-length string.

ii) If at least one of XSCT and XST uses the XML namespace that corresponds to the
sqlxml XML namespace prefix, then let XSDIMP be

<xs:import namespace="SQLXMLNS" SLOC />

d) Case:

i) If neither XSCT nor XST uses the XML namespace that corresponds to the sqlxml
XML namespace prefix, then let XSDECL be the zero-length string.

ii) If at least one of XSCT and XST uses the XML namespace that corresponds to the
sqlxml XML namespace prefix, then let XSDECL be

xmlns:sqlxml="SQLXMLNS"

e) Case:

i) If TABLEFOREST is False and TARGETNS is not the zero-length string, then XS has the
following contents:

XMLDECL
<xs:schema
      xmlns:xs="XSDNS"

XSDECL
      targetNamespace="TARGETNS"
      xmlns="TARGETNS"
      elementFormDefault="qualified">

XSDIMP
XSCT
XST

  <xs:element name="XMLTN" type="XMLTYPEN" />
</xs:schema>

ii) If TABLEFOREST is False and TARGETNS is the zero-length string, then XS has the fol-
lowing content:

XMLDECL
<xs:schema
      xmlns:xs="XSDNS"

XSDECL>
XSDIMP
XSCT
XST

  <xs:element name="XMLTN" type="XMLTYPEN" />
</xs:schema>
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iii) If TABLEFOREST is True and TARGETNS is not the zero-length string, then XS has the
following contents:

XMLDECL
<xs:schema
      xmlns:xs="XSDNS"

XSDECL
      targetNamespace="TARGETNS"
      xmlns="TARGETNS"
      elementFormDefault="qualified">

XSDIMP
XSCT
XST

  <xs:element name="XMLTN" type="XMLROWN"/>
</xs:schema>

iv) If TABLEFOREST is True and TARGETNS is the zero-length string, then XS has the fol-
lowing content:

XMLDECL
<xs:schema
      xmlns:xs="XSDNS"

XSDECL>
XSDIMP
XSCT
XST

  <xs:element name="XMLTN" type="XMLROWN"/>
</xs:schema>

f) Let XSR be:

XMLSERIALIZE ( DOCUMENT
XMLPARSE ( DOCUMENT 'XS' PRESERVE WHITESPACE )
AS CLOB )

14) Case:

a) If RETURN is not “data only”, then let XSL be the URI that identifies XSR.

b) Otherwise, let XSL be the zero-length string.

15) If RETURN is not “metadata only”, then:

a) The General Rules of Subclause 9.10, “Mapping an SQL table to an XML element or a sequence
of XML elements”, are applied with T as TABLE, ENCODING as ENCODING, NULLS as NULLS,
TABLEFOREST as TABLEFOREST, TARGETNS as TARGETNS, XSL as SCHEMALOCATION, and U
as AUTHID; let XDROWS be the XMLELEMS returned from the application of those General
Rules.

b) Case:

i) If TABLEFOREST is False, then XD has the following contents:

XMLDECL
XDROWS

ii) If TABLEFOREST is True, then XD is XDROWS.

c) Case:

i) If TABLEFOREST is True, then let XDR be:

XMLSERIALIZE ( CONTENT

© ISO/IEC 2023 – All rights reserved 161

ISO/IEC 9075-14:2023(E)
9.11 Mapping an SQL table to XML and an XML schema document

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


XMLPARSE ( CONTENT 'XD' PRESERVE WHITESPACE )
AS CLOB )

ii) If TABLEFOREST is False, then let XDR be:

XMLSERIALIZE ( DOCUMENT
XMLPARSE ( DOCUMENT 'XD' PRESERVE WHITESPACE )
AS CLOB )

16) Case:

a) IfRETURN is “metadata only”, then letXRETbeXSR (the character large object value containing
the XML schema document that describes the XML representation of the data of T).

b) If RETURN is “data only”, then let XRET be XDR (the character large object value containing
the XML document or forest of XML elements that is the XML representation of the data of T).

c) Otherwise, let XRET be:

XSR || '&&' || XDR

17) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XRET as RESULT.

Conformance Rules

1) Without Feature X040, “Basic table mapping”, a conforming application shall not invoke this Sub-
clause of this document.

2) Without FeatureX041, “Basic tablemapping: null absent”, a conformingapplication shall not invoke
this Subclause of this document with NULLS set to indicate that nulls are mapped to elements that
are marked to absent elements.

3) Without Feature X042, “Basic table mapping: null as nil”, a conforming application shall not invoke
this Subclause of this document with NULLS set to indicate that nulls are mapped to elements that
are marked with xsi:nil="true".

4) Without Feature X043, “Basic table mapping: table as forest”, a conforming application shall not
invoke this Subclause of this document with TABLEFOREST set to True.

5) Without Feature X044, “Basic table mapping: table as element”, a conforming application shall not
invoke this Subclause of this document with TABLEFOREST set to False.

6) Without Feature X045, “Basic table mapping: with target namespace”, a conforming application
shall not invoke this Subclause of this document with TARGETNS that is not a zero-length string.

7) Without Feature X046, “Basic table mapping: data mapping”, a conforming application shall not
invoke this Subclause of this document with RETURN not set to “metadata only”.

8) Without Feature X047, “Basic table mapping: metadata mapping”, a conforming application shall
not invoke this Subclause of this document with RETURN not set to “data only”.

9) Without Feature X048, “Basic table mapping: base64 encoding of binary strings”, a conforming
application shall not invoke this Subclause of this document with ENCODING set to indicate that
binary strings are to be encoded using base64.

10) Without Feature X049, “Basic table mapping: hex encoding of binary strings”, a conforming applic-
ation shall not invoke this Subclause of this document with ENCODING set to indicate that binary
strings are to be encoded using hex.
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9.12 Mapping an SQL schema to XML schema data types

Function

Define the mapping of an SQL-schema to XML schema data types.

Subclause Signature

“Mapping an SQL schema to XML schema data types” [General Rules] (
  Parameter: “SCHEMA”, 
  Parameter: “NULLS”, 
  Parameter: “TABLEFOREST”, 
  Parameter: “AUTHID”
) Returns: “SCHEMATYPES”

SCHEMA— an SQL schema.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

TABLEFOREST— the choice of whether to map each table of the schema to a sequence of XML ele-
ments, one for each row of the table (True) or to map the table to a single XML element that contains
an element for each row of the table (False).

AUTHID— the authorization identifier that is invoking this mapping.

SCHEMATYPES— the collection of XML schema types that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let S be the SCHEMA, let NULLS be the NULLS, let TABLEFOREST be the TABLEFOREST, and let U be
the AUTHID in an application of the General Rules of this Subclause. The result of the application
of this Subclause is returned as SCHEMATYPES.

2) Let SC, and SN be the <catalog name> and <unqualified schema name> of the <schema name> of S,
respectively.

3) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with
SN as IDENT and fully escaped as ESCAPE VARIANT; let XMLSN be the XMLNAME returned from the
application of those General Rules.

4) Let n be the number of XML visible tables of S for U.
NOTE61—“XMLvisible table” is defined in Subclause4.11.9, “Visibility of columns, tables, and schemas inmappings
from SQL to XML”.

5) For i ranging from 1 (one) to n:
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Let Ti be the i-th XML visible table of S for U in the implementation-dependent (US055)
repeatable ordering of S.

a)

b) Let TN be the <qualified identifier> of the <table name> of Ti.

c) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied
withTN as IDENT and fully escaped asESCAPEVARIANT; letXMLTNbe theXMLNAME returned
from the application of those General Rules.

d) The General Rules of Subclause 9.2, “Mapping a multi-part SQL name to an XML name”, are
applied with “TableType”, SC, SN, and TN as SEQUENCE OF SQL IDENTIFIERS; let XMLTTN be
the XMLNAME returned from the application of those General Rules.

e) The General Rules of Subclause 9.2, “Mapping a multi-part SQL name to an XML name”, are
applied with “RowType”, SC, SN, and TN as SEQUENCE OF SQL IDENTIFIERS; let XMLROWN be
the XMLNAME returned from the application of those General Rules.

f) The General Rules of Subclause 9.9, “Mapping an SQL table to XML schema data types”, are
appliedwithTi asTABLE,NULLS asNULLS,TABLEFOREST asTABLEFOREST, andU asAUTHID;
let XMLTTYPEi be the SCHEMATYPES returned from the application of those General Rules

g) Case:

i) If TABLEFOREST is False, then let XMLTEi be

<xs:element name="XMLTN" type="XMLTTN" />

ii) If TABLEFOREST is True, then let XMLTEi be

<xs:element name="XMLTN" type="XMLROWN"
            minOccurs="0" maxOccurs="unbounded" />

6) The General Rules of Subclause 9.2, “Mapping a multi-part SQL name to an XML name”, are applied
with “SchemaType”, SC, and SN as SEQUENCEOF SQL IDENTIFIERS; letXMLTYPEN be the XMLNAME
returned from the application of those General Rules.

7) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with
SC as IDENT and fully escaped as ESCAPE VARIANT; let XMLSC be the XMLNAME returned from the
application of those General Rules.

8) It is implementation-defined (IA100) whether SQLANN is the zero-length string or

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqlname
                type="SCHEMA"
                catalogName="XMLSC"
                schemaName="XMLSN" />
  </xs:appinfo>
</xs:annotation>

9) Case:

a) If TABLEFOREST is False, then let XMLSCHEMAT be:

XMLTTYPE1
...
XMLTTYPEn
<xs:complexType name="XMLTYPEN">

SQLANN
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  <xs:all>
XMLTE1

    ...
XMLTEn

  </xs:all>
</xs:complexType>

b) If TABLEFOREST is True, then let XMLSCHEMAT be:

XMLTTYPE1
...
XMLTTYPEn
<xs:complexType name="XMLTYPEN">

SQLANN
  <xs:sequence>

XMLTE1
    ...

XMLTEn
  </xs:sequence>
</xs:complexType>

10) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLSCHEMAT as SCHEMATYPES.

Conformance Rules

None.
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9.13 Mapping an SQL schema to an XML element

Function

Define the mapping of an SQL-schema to an XML element.

Subclause Signature

“Mapping an SQL schema to an XML element” [General Rules] (
  Parameter: “SCHEMA”, 
  Parameter: “ENCODING”, 
  Parameter: “NULLS”, 
  Parameter: “TABLEFOREST”, 
  Parameter: “TARGETNS”, 
  Parameter: “SCHEMALOCATION”, 
  Parameter: “AUTHID”
) Returns: “XMLELEMENT”

SCHEMA— an SQL schema.

ENCODING— the choice of whether to encode binary strings in base64 or in hex.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

TABLEFOREST— the choice of whether to map each table of the schema to a sequence of XML ele-
ments, one for each row of the table (True), or to a single XML element that contains an element for
each row of the table (False).

TARGETNS—theXML target namespaceURI of theXMLschemaanddata tobemapped. If TARGETNS
is the zero-length string, then no XML namespace is added. U is the authorization identifier that is
invoking this mapping. of the data mapping, if any.

SCHEMALOCATION— the URI of the XML schema describing the result of the data mapping, if any.

AUTHID— the authorization identifier that is invoking this mapping.

XMLELEMENT— the XML element that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let S be the SCHEMA, let ENCODING be the ENCODING, let NULLS be the NULLS, let TABLEFOREST
be the TABLEFOREST, let TARGETNS be the TARGETNS, let XSL be the SCHEMALOCATION, and let
Ube theAUTHID in an application of theGeneral Rules of this Subclause. The result of the application
of this Subclause is returned as XMLELEMENT.
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2) Let SN be the <unqualified schema name> of S.

3) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with
SN as IDENT and fully escaped as ESCAPE VARIANT; let XMLSN be the XMLNAME returned from the
application of those General Rules.

4) Let n be the number of XML visible tables of S for U.
NOTE62—“XMLvisible table ” is defined in Subclause 4.11.9, “Visibility of columns, tables, and schemas inmappings
from SQL to XML”.

5) For i ranging from 1 (one) to n:

a) Let Ti be the i-th XML visible table of S for U in the implementation-dependent (US057)
repeatable ordering of S.

b) The General Rules of Subclause 9.10, “Mapping an SQL table to an XML element or a sequence
of XML elements”, are applied with Ti as TABLE, ENCODING as ENCODING, NULLS as NULLS,
TABLEFOREST as TABLEFOREST, TARGETNS as TARGETNS, XSL as SCHEMALOCATION, and U
as AUTHID; let XMLTi be the XMLELEMS returned from the application of those General Rules.

6) Case:

a) If XSL is not the zero-length string, then

Case:

i) If TARGETNS is the zero-length string, then let XSLA be:

xsi:noNamespaceSchemaLocation="XSL"

ii) Otherwise, let XSLA be:

xsi:schemaLocation="TARGETNS XSI"

b) Otherwise, let XSLA be the zero-length string.

7) Let XSINS be the value of the XML namespace URI provided for the XML namespace prefix xsi in
Table 2, “XML namespace prefixes and their URIs”.

Case:

a) IfNULLS is “absent” andXSLA is the zero-length string, then letXSI be the zero-length string.

b) Otherwise, let XSI be:

xmlns:xsi="XSINS"

8) Case:

a) If TARGETNS is the zero-length string, then let XMLSE be:

<XMLSN XSI XSLA>
XMLT1

  ...
XMLTn

</XMLSN>

b) If TARGETNS is not the zero-length string, then let XMLSE be:

<XMLSN XSI xmlns="TARGETNS" XSLA>
XMLT1
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  ...
XMLTn

</XMLSN>

9) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLSE as XMLELEMENT.

Conformance Rules

None.
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9.14 Mapping an SQL schema to an XML document and an XML schema
document

Function

Define themapping of an SQL-schema to an XMLdocument and an XML schema document that describes
this XML document.

NOTE 63— This document specifies no syntax for invoking the mapping specified in this Subclause, which is intended to
be used by applications and referenced by other standards. It is the responsibility of any such application or other standard
to ensure that the correct number of arguments as well as a valid value for each argument are supplied for this mapping.

Subclause Signature

“Mapping an SQL schema to an XML document and an XML schema document” [General Rules]
(
  Parameter: “SCHEMA”, 
  Parameter: “ENCODING”, 
  Parameter: “NULLS”, 
  Parameter: “TABLEFOREST”, 
  Parameter: “TARGETNS”, 
  Parameter: “RETURN”, 
  Parameter: “AUTHID”
) Returns: “RESULT”

SCHEMA— an SQL schema.

ENCODING— the choice of whether binary strings are to be encoded in base64 or in hex.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

TABLEFOREST— the choice of whether to map each table of the schema to a sequence of XML ele-
ments, one for each row of the table (True), or to a single XML element that contains an element for
each row of the table (False).

TARGETNS—theXML target namespaceURI of theXMLschemaanddata tobemapped. If TARGETNS
is the zero-length string, then no XML namespace is added.

RETURN— the choice of whether the mapping results in an XML representation of the data of T, an
XML schema document that describes the XML representation of the data of T, or both.

AUTHID— the authorization identifier that is invoking this mapping.

RESULT— the XML schema document that describes the structure of the mapped XML, and either
an XML document or a sequence of XML elements that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

© ISO/IEC 2023 – All rights reserved 169

ISO/IEC 9075-14:2023(E)
9.14 Mapping an SQL schema to an XML document and an XML schema document

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


General Rules

1) Let S be the SCHEMA, let ENCODING be the ENCODING, let NULLS be the NULLS, let TABLEFOREST
be the TABLEFOREST, let TARGETNS be the TARGETNS, let RETURN be the RETURN, and let U be
the AUTHID in an application of the General Rules of this Subclause. The result of the application
of this Subclause is returned as RESULT.

2) Let SC and SN be the <catalog name> and <unqualified schema name> of S, respectively.

3) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with
SN as IDENT and fully escaped as ESCAPE VARIANT; let XMLSN be the XMLNAME returned from the
application of those General Rules.

4) If any of the visible columnsof the viewed andbase tables contained in S forU is anXMLunmappable
column, then a completion condition is raised:warning—column cannot bemapped to XML (01010).

NOTE 64— “visible column” is defined in Subclause 4.11.9, “Visibility of columns, tables, and schemas in mappings
from SQL to XML”.

5) Let CT be the XML visible columns of the viewed and base tables contained in S for U.

6) The General Rules of Subclause 9.7, “Mapping a collection of SQL data types to XML schema data
types”, are applied with the data types and domains of the columns of CT as SQLTYPES, ENCODING
as ENCODING, and NULLS as NULLS; let XSCT be the SCHEMA TYPE returned from the application
of those General Rules.

7) The General Rules of Subclause 9.2, “Mapping a multi-part SQL name to an XML name”, are applied
with “SchemaType”, SC and SN as SEQUENCEOF SQL IDENTIFIERS; let XMLTYPEN be the XMLNAME
returned from the application of those General Rules.

8) The General Rules of Subclause 9.12, “Mapping an SQL schema to XML schema data types”, are
applied with S as SCHEMA, NULLS as NULLS, TABLEFOREST as TABLEFOREST, and U as AUTHID; let
XST be the SCHEMATYPES returned from the application of those General Rules.

9) Case:

a) If eitherXSCT or XST contains an XML 1.1 QName that is not an XML 1.0 QName, then let VER
be 1.1.

b) Otherwise, it is implementation-defined (IA113) whether VER is 1.1 or 1.0.

10) The character encoding to use for the result(s) of this mapping is implementation-defined (IV234).
If this character encoding is not UTF-8 or UTF-16, then let CHARENC be the name of the character
encoding, and let ENC be

encoding = 'CHARENC'

Otherwise, let ENC be the zero-length string.

11) If VER is not 1.0 or ENC is not the zero-length string, then let XMLDECL be

<?xml version='VER' ENC ?>

Otherwise, let XMLDECL be the zero-length string.

12) If RETURN is not “data only”, then:

a) Let SQLXMLNS be the value of the XML namespace URI provided for the XML namespace
prefix sqlxml in Table 2, “XML namespace prefixes and their URIs”.

b) Let XSDNS be the value of the XML namespace URI provided for the XML namespace prefix
xs in Table 2, “XML namespace prefixes and their URIs”.
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c) Let SLOCVAL be an implementation-defined (IA100) URI that references the XML schema
document describing the XML namespace SQLXMLNS. It is implementation-defined (IA100)
whether SLOC is the zero-length string or

schemaLocation="SLOCVAL"

Case:

i) If neither XSCT nor XST uses the XML namespace that corresponds to the sqlxml
XML namespace prefix, then let XSDIMP be the zero-length string.

ii) If at least one of XSCT and XST uses the XML namespace that corresponds to the
sqlxml XML namespace prefix, then let XSDIMP be

<xs:import
    namespace="SQLXMLNS" SLOC />

d) Case:

i) If neither XSCT nor XST uses the XML namespace that corresponds to the sqlxml
XML namespace prefix, then let XSDECL be the zero-length string.

ii) If at least one of XSCT and XST uses the XML namespace that corresponds to the
sqlxml XML namespace prefix, then let XSDECL be

xmlns:sqlxml="SQLXMLNS"

e) Case:

i) If TARGETNS is the zero-length string, then XS has the following contents:

XMLDECL
<xs:schema
      xmlns:xs="XSDNS"

XSDECL>
XSDIMP
XSCT
XST

  <xs:element name="XMLSN" type="XMLTYPEN" />
</xs:schema>

ii) If TARGETNS is not the zero-length string, then XS has the following contents:

XMLDECL
<xs:schema
      xmlns:xs="XSDNS"

XSDECL
      targetNamespace="TARGETNS"
      xmlns="TARGETNS"
      elementFormDefault="qualified">

XSDIMP
XSCT
XST

  <xs:element name="XMLSN" type="XMLTYPEN" />
</xs:schema>

f) Let XSR be:

XMLSERIALIZE ( DOCUMENT
XMLPARSE ( DOCUMENT 'XS' PRESERVE WHITESPACE )
AS CLOB )
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13) Case:

a) If RETURN is not “data only”, then let XSL be the URI that identifies XSR.

b) Otherwise, let XSL be the zero-length string.

14) If RETURN is not “metadata only”, then:

a) TheGeneral Rules of Subclause9.13, “Mapping an SQL schema to anXMLelement”, are applied
with S as SCHEMA,ENCODINGasENCODING,NULLS asNULLS,TABLEFOREST asTABLEFOREST,
TARGETNS as TARGETNS, XSL as SCHEMALOCATION, and U as AUTHID; let XDSCHEMA be the
XMLELEMENT returned from the application of those General Rules.

b) XD has the following contents:

XMLDECL
XDSCHEMA

c) Let XDR be:

XMLSERIALIZE ( DOCUMENT
XMLPARSE ( DOCUMENT 'XD' PRESERVE WHITESPACE )
AS CLOB )

15) Case:

a) IfRETURN is “metadata only”, then letXRETbeXSR (the character large object value containing
the XML schema document that describes the XML representation of the data of S).

b) If RETURN is “data only”, then let XRET be XDR (the character large object value containing
the XML document or forest of XML elements that is the XML representation of the data of S).

c) Otherwise, let XRET be:

XSR || '&&' || XDR

16) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XRET as RESULT.

Conformance Rules

1) Without Feature X050, “Advanced table mapping”, a conforming application shall not invoke this
Subclause of this document.

2) Without Feature X051, “Advanced table mapping: null absent”, a conforming application shall not
invoke this Subclause of this documentwithNULLS set to indicate that nulls aremapped to elements
that are marked to absent elements.

3) Without Feature X052, “Advanced table mapping: null as nil”, a conforming application shall not
invoke this Subclause of this documentwithNULLS set to indicate that nulls aremapped to elements
that are marked with xsi:nil="true".

4) Without Feature X053, “Advanced table mapping: table as forest”, a conforming application shall
not invoke this Subclause of this document with TABLEFOREST set to True.

5) Without Feature X054, “Advanced table mapping: table as element”, a conforming application shall
not invoke this Subclause of this document with TABLEFOREST set to False.

6) Without FeatureX055, “Advanced tablemapping:with target namespace”, a conforming application
shall not invoke this Subclause of this document with TARGETNS that is not a zero-length string.
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7) Without Feature X056, “Advanced table mapping: data mapping”, a conforming application shall
not invoke this Subclause of this document with RETURN not set to “metadata only”.

8) Without Feature X057, “Advanced table mapping: metadata mapping”, a conforming application
shall not invoke this Subclause of this document with RETURN not set to “data only”.

9) Without Feature X058, “Advanced tablemapping: base64 encoding of binary strings”, a conforming
application shall not invoke this Subclause of this document with ENCODING set to indicate that
binary strings are to be encoded using base64.

10) Without Feature X059, “Advanced table mapping: hex encoding of binary strings”, a conforming
application shall not invoke this Subclause of this document with ENCODING set to indicate that
binary strings are to be encoded using hex.
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9.15 Mapping an SQL catalog to XML schema data types

Function

Define the mapping of an SQL catalog to XML schema data types.

Subclause Signature

“Mapping an SQL catalog to XML schema data types” [General Rules] (
  Parameter: “CATALOG”, 
  Parameter: “NULLS”, 
  Parameter: “TABLEFOREST”, 
  Parameter: “AUTHID”
) Returns: “SCHEMATYPES”

CATALOG— an SQL catalog.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

TABLEFOREST— the choice of whether to map each table of the schema to a sequence of XML ele-
ments, one for each row of the table (True) or to map the table to a single XML element that contains
an element for each row of the table (False).

AUTHID— the authorization identifier that is invoking this mapping.

SCHEMATYPES— the collection of XML schema types that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let C be the CATALOG, let NULLS be the NULLS, let TABLEFOREST be the TABLEFOREST, and let U
be the AUTHID in an application of the General Rules of this Subclause. The result of the application
of this Subclause is returned as SCHEMATYPES.

2) Let CN be the <catalog name> of C.

3) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with
CN as IDENT and fully escaped as ESCAPE VARIANT; let XMLCN be the XMLNAME returned from the
application of those General Rules.

4) Let n be the number of XML visible schemas of C for U.
NOTE65—“XMLvisible schema” is defined inSubclause4.11.9, “Visibilityof columns, tables, and schemas inmappings
from SQL to XML”.

5) For i ranging from 1 (one) to n:
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Let Si be the i-th XML visible schema of C.a)

b) Let SN be the <unqualified schema name> of the <schema name> of Si.

c) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied
with SN as IDENT and fully escaped asESCAPEVARIANT; letXMLSN be the XMLNAME returned
from the application of those General Rules.

d) The General Rules of Subclause 9.2, “Mapping a multi-part SQL name to an XML name”, are
applied with “SchemaType”, CN and SN as SEQUENCE OF SQL IDENTIFIERS; let XMLSTN be
the XMLNAME returned from the application of those General Rules.

e) The General Rules of Subclause 9.12, “Mapping an SQL schema to XML schema data types”,
are applied with Si as SCHEMA, NULLS as NULLS, TABLEFOREST as TABLEFOREST, and U as
AUTHID; letXMLSTYPEi be the SCHEMATYPES returned from the application of those General
Rules

f) Let XMLSEi be

<xs:element name="XMLSN" type="XMLSTN" />

6) The General Rules of Subclause 9.2, “Mapping a multi-part SQL name to an XML name”, are applied
with “CatalogType” and CN as SEQUENCE OF SQL IDENTIFIERS; let XMLTYPEN be the XMLNAME
returned from the application of those General Rules.

7) It is implementation-defined (IA100) whether SQLANN is the zero-length string or

<xs:annotation>
  <xs:appinfo>
    <sqlxml:sqlname
         type="CATALOG"
         catalogName="XMLCN" />
  </xs:appinfo>
</xs:annotation>

8) Let XMLCATT be:

XMLSTYPE1
...
XMLSTYPEn
<xs:complexType name="XMLTYPEN">

SQLANN
  <xs:all>

XMLSE1
    ...

XMLSEn
  </xs:all>
</xs:complexType>

9) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLCATT as SCHEMATYPES.

Conformance Rules

None.
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9.16 Mapping an SQL catalog to an XML element

Function

Define the mapping of an SQL catalog to an XML element.

Subclause Signature

“Mapping an SQL catalog to an XML element” [General Rules] (
  Parameter: “CATALOG”, 
  Parameter: “ENCODING”, 
  Parameter: “NULLS”, 
  Parameter: “TABLEFOREST”, 
  Parameter: “TARGETNS”, 
  Parameter: “SCHEMALOCATION”, 
  Parameter: “AUTHID”
) Returns: “XMLELEMENT”

CATALOG— an SQL catalog.

ENCODING— the choice of whether to encode binary strings in base64 or in hex.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

TABLEFOREST—the choice ofwhether tomap each table of each schema in the catalog to a sequence
of XML elements, one for each row of the table (True), or to a single XML element that contains an
element for each row of the table (False).

TARGETNS—theXML target namespaceURI of theXMLschemaanddata tobemapped. If TARGETNS
is the zero-length string, then no XML namespace is added.

SCHEMALOCATION— the URI of the XML schema describing the result of the data mapping, if any.

AUTHID— the authorization identifier that is invoking this mapping.

XMLELEMENT— the XML element that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let C be the CATALOG, let ENCODING be the ENCODING, let NULLS be the NULLS, let TABLEFOREST
be the TABLEFOREST, let TARGETNS be the TARGETNS, let XSL be the SCHEMALOCATION, and let
Ube theAUTHID in an application of theGeneral Rules of this Subclause. The result of the application
of this Subclause is returned as XMLELEMENT.

2) Let CN be the <catalog name> of C.
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3) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with
CN as IDENT and fully escaped as ESCAPE VARIANT; let XMLCN be the XMLNAME returned from the
application of those General Rules.

4) Let n be the number of XML visible schemas of C for U.
NOTE66—“XMLvisible schema” is defined inSubclause4.11.9, “Visibilityof columns, tables, and schemas inmappings
from SQL to XML”.

5) For i ranging from 1 (one) to n:

a) Let Si be the i-th XML visible schema of C for U in the implementation-dependent (US055)
repeatable ordering of C.

b) TheGeneral Rules of Subclause9.13, “Mapping an SQL schema to anXMLelement”, are applied
withSiasSCHEMA,ENCODINGasENCODING,NULLSasNULLS,TABLEFORESTasTABLEFOREST,
TARGETNS as TARGETNS, XSL as SCHEMALOCATION, and U as AUTHID; let XMLSi be the
XMLELEMENT returned from the application of those General Rules.

6) Case:

a) If XSL is not the zero-length string, then

Case:

i) If TARGETNS is the zero-length string, then let XSLA be:

xsi:noNamespaceSchemaLocation="XSL"

ii) Otherwise, let XSLA be:

xsi:schemaLocation="TARGETNS XSL"

b) Otherwise, let XSLA be the zero-length string.

7) Let XSINS be the value of the XML namespace URI provided for the XML namespace prefix xsi in
Table 2, “XML namespace prefixes and their URIs”.

Case:

a) IfNULLS is “absent” andXSLA is the zero-length string, then letXSI be the zero-length string.

b) Otherwise, let XSI be:

xmlns:xsi="XSINS"

8) Case:

a) If TARGETNS is the zero-length string, then let XMLCE be:

<XMLCN XSI XSLA>
XMLS1

  ...
XMLSn

</XMLCN>

b) If TARGETNS is not the zero-length string, then let XMLCE be:

<XMLCN XSI xmlns="TARGETNS" XSLA>
XMLS1

  ...
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XMLSn
</XMLCN>

9) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XMLCE as XMLELEMENT.

Conformance Rules

None.
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9.17 Mapping an SQL catalog to an XML document and an XML schema
document

Function

Define themapping of an SQL catalog to an XML document and an XML schema document that describes
this XML document.

NOTE 67— This document specifies no syntax for invoking the mapping specified in this Subclause, which is intended to
be used by applications and referenced by other standards. It is the responsibility of any such application or other standard
to ensure that the correct number of arguments as well as a valid value for each argument are supplied for this mapping.

Subclause Signature

“Mapping an SQL catalog to an XML document and an XML schema document” [General Rules]
(
  Parameter: “CATALOG”, 
  Parameter: “ENCODING”, 
  Parameter: “NULLS”, 
  Parameter: “TABLEFOREST”, 
  Parameter: “TARGETNS”, 
  Parameter: “RETURN”, 
  Parameter: “AUTHID”
) Returns: “RESULT”

CATALOG— an SQL catalog.

ENCODING— the choice of whether binary strings are to be encoded in base64 or in hex.

NULLS— the choice of whether tomap null values to absent elements (“absent”) or to elements that
are marked with xsi:nil="true" (“nil”).

TABLEFOREST—the choice ofwhether tomap each table of each schema in the catalog to a sequence
of XML elements, one for each row of the table (True), or to a single XML element that contains an
element for each row of the table (False).

TARGETNS—theXML target namespaceURI of theXMLschemaanddata tobemapped. If TARGETNS
is the zero-length string, then no XML namespace is added.

RETURN— the choice of whether the mapping results in an XML representation of the data of T, an
XML schema document that describes the XML representation of the data of T, or both.

AUTHID— the authorization identifier that is invoking this mapping.

RESULT— the XML schema document that describes the structure of the mapped XML, and either
an XML document or a sequence of XML elements that is the result of the mapping.

Syntax Rules

None.

Access Rules

None.
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General Rules

1) Let C be the CATALOG, let ENCODING be the ENCODING, let NULLS be the NULLS, let TABLEFOREST
be the TABLEFOREST, let TARGETNS be the TARGETNS, let RETURN be the RETURN, and let U be
the AUTHID in an application of the General Rules of this Subclause. The result of the application
of this Subclause is returned as RESULT.

2) Let CN be the <catalog name> of C.

3) The General Rules of Subclause 9.1, “Mapping SQL <identifier>s to XML names”, are applied with
CN as IDENT and fully escaped as ESCAPE VARIANT; let XMLCN be the XMLNAME returned from the
application of those General Rules.

4) If any of the visible columnsof the viewed andbase tables contained inC forU is anXMLunmappable
column, then a completion condition is raised:warning—column cannot bemapped to XML (01010).

NOTE 68— “visible column” is defined in Subclause 4.11.9, “Visibility of columns, tables, and schemas in mappings
from SQL to XML”.

5) Let CT be the XML visible columns of the viewed and base tables contained in C for U.

6) The General Rules of Subclause 9.7, “Mapping a collection of SQL data types to XML schema data
types”, are applied with the data types and domains of the columns of CT as SQLTYPES, ENCODING
as ENCODING, and NULLS as NULLS; let XSCT be the SCHEMA TYPE returned from the application
of those General Rules.

7) The General Rules of Subclause 9.2, “Mapping a multi-part SQL name to an XML name”, are applied
with “CatalogType” and CN as SEQUENCE OF SQL IDENTIFIERS; let XMLTYPEN be the XMLNAME
returned from the application of those General Rules.

8) The General Rules of Subclause 9.15, “Mapping an SQL catalog to XML schema data types”, are
applied with C as CATALOG, NULLS as NULLS, TABLEFOREST as TABLEFOREST, and U as AUTHID;
let XST be the SCHEMATYPES returned from the application of those General Rules.

9) Case:

a) If eitherXSCT or XST contains an XML 1.1 QName that is not an XML 1.0 QName, then let VER
be 1.1.

b) Otherwise, it is implementation-defined (IA113) whether VER is 1.1 or 1.0.

10) The character encoding to use for the result(s) of this mapping is implementation-defined (IV234).
If this character encoding is not UTF-8 or UTF-16, then let CHARENC be the name of the character
encoding, and let ENC be

encoding = 'CHARENC'

Otherwise, let ENC be the zero-length string.

11) If VER is not 1.0 or ENC is not the zero-length string, then let XMLDECL be

<?xml version='VER' ENC ?>

Otherwise, let XMLDECL be the zero-length string.

12) If RETURN is not “data only”, then:

a) Let SQLXMLNS be the value of the XML namespace URI provided for the XML namespace
prefix sqlxml in Table 2, “XML namespace prefixes and their URIs”.

b) Let XSDNS be the value of the XML namespace URI provided for the XML namespace prefix
xs in Table 2, “XML namespace prefixes and their URIs”.
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c) Let SLOCVAL be an implementation-defined (IA100) URI that references the XML schema
document describing the XML namespace SQLXMLNS. It is implementation-defined (IA100)
whether SLOC is the zero-length string or

schemaLocation="SLOCVAL"

Case:

i) If neither XSCT nor XST uses the XML namespace that corresponds to the sqlxml
XML namespace prefix, then let XSDIMP be the zero-length string.

ii) If at least one of XSCT and XST uses the XML namespace that corresponds to the
sqlxml XML namespace prefix, then let XSDIMP be

<xs:import
   namespace="SQLXMLNS" SLOC />

d) Case:

i) If neither XSCT nor XST uses the XML namespace that corresponds to the sqlxml
XML namespace prefix, then let XSDECL be the zero-length string.

ii) If at least one of XSCT and XST uses the XML namespace that corresponds to the
sqlxml XML namespace prefix, then let XSDECL be

xmlns:sqlxml="SQLXMLNS"

e) Case:

i) If TARGETNS is the zero-length string, then XS has the following contents:

XMLDECL
<xs:schema
      xmlns:xs="XSDNS"

XSDECL>
XSDIMP
XSCT
XST

  <xs:element name="XMLCN" type="XMLTYPEN" />
</xs:schema>

ii) If TARGETNS is not the zero-length string, then XS has the following contents:

XMLDECL
<xs:schema
      xmlns:xs="XSDNS"

XSDECL
      targetNamespace="TARGETNS"
      xmlns="TARGETNS"
      elementFormDefault="qualified">

XSDIMP
XSCT
XST

  <xs:element name="XMLCN" type="XMLTYPEN" />
</xs:schema>

f) Let XSR be:

XMLSERIALIZE ( DOCUMENT
XMLPARSE ( DOCUMENT 'XS' PRESERVE WHITESPACE )
AS CLOB )
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13) Case:

a) If RETURN is not “data only”, then let XSL be the URI that identifies XSR.

b) Otherwise, let XSL be the zero-length string.

14) If RETURN is not “metadata only”, then:

a) TheGeneral Rules of Subclause9.16, “Mapping an SQL catalog to anXMLelement”, are applied
withCasCATALOG,ENCODINGasENCODING,NULLSasNULLS,TABLEFORESTasTABLEFOREST,
TARGETNS as TARGETNS, XSL as SCHEMALOCATION, and U as AUTHID; let XDCATALOG be the
XMLELEMENT returned from the application of those General Rules.

b) XD has the following contents:

XMLDECL
XDCATALOG

c) Let XDR be:

XMLSERIALIZE ( DOCUMENT
XMLPARSE ( DOCUMENT 'XD' PRESERVE WHITESPACE )
AS CLOB )

15) Case:

a) IfRETURN is “metadata only”, then letXRETbeXSR (the character large object value containing
the XML schema document that describes the XML representation of the data of C).

b) If RETURN is “data only”, then let XRET be XDR (the character large object value containing
the XML document or forest of XML elements that is the XML representation of the data of C).

c) Otherwise, let XRET be:

XSR || '&&' || XDR

16) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XRET as RESULT.

Conformance Rules

1) Without Feature X050, “Advanced table mapping”, a conforming application shall not invoke this
Subclause of this document.

2) Without Feature X051, “Advanced table mapping: null absent”, a conforming application shall not
invoke this Subclause of this documentwithNULLS set to indicate that nulls aremapped to elements
that are marked to absent elements.

3) Without Feature X052, “Advanced table mapping: null as nil”, a conforming application shall not
invoke this Subclause of this documentwithNULLS set to indicate that nulls aremapped to elements
that are marked with xsi:nil="true".

4) Without Feature X053, “Advanced table mapping: table as forest”, a conforming application shall
not invoke this Subclause of this document with TABLEFOREST set to True.

5) Without Feature X054, “Advanced table mapping: table as element”, a conforming application shall
not invoke this Subclause of this document with TABLEFOREST set to False.

6) Without FeatureX055, “Advanced tablemapping:with target namespace”, a conforming application
shall not invoke this Subclause of this document with TARGETNS that is not a zero-length string.
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7) Without Feature X056, “Advanced table mapping: data mapping”, a conforming application shall
not invoke this Subclause of this document with RETURN not set to “metadata only”.

8) Without Feature X057, “Advanced table mapping: metadata mapping”, a conforming application
shall not invoke this Subclause of this document with RETURN not set to “data only”.

9) Without Feature X058, “Advanced tablemapping: base64 encoding of binary strings”, a conforming
application shall not invoke this Subclause of this document with ENCODING set to indicate that
binary strings are to be encoded using base64.

10) Without Feature X059, “Advanced table mapping: hex encoding of binary strings”, a conforming
application shall not invoke this Subclause of this document with ENCODING set to indicate that
binary strings are to be encoded using hex.
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10 Additional common rules

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

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

Function

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

Syntax Rules

1) Insert after the last SR: If TD is an XML type, then

Case:

a) If TD is either XML(DOCUMENT(UNTYPED)) or XML(CONTENT(UNTYPED)), then SD shall be
either XML(DOCUMENT(UNTYPED)) or XML(CONTENT(UNTYPED)).

b) If TD is either XML(DOCUMENT(XMLSCHEMA)) or XML(CONTENT(XMLSCHEMA)), then

Case:

i) If the type descriptor of TD includes the XML namespace URI N and the XML NCName
EN of a global element declaration schema component, then SD shall be either
XML(DOCUMENT(XMLSCHEMA)) orXML(CONTENT(XMLSCHEMA)), theXMLschema
identified by the registered XML schema descriptor included in the type descriptor of
TD shall be identical to the XML schema identified by the registered XML schema
descriptor included in the type descriptor of SD, and the type descriptor of SD shall
include an XML namespace URI that is identical to N, as defined by XML Namespaces
and an XML NCName that is equivalent to EN.

ii) If the type descriptor of TD includes the XML namespace URIN, then SD shall be either
XML(DOCUMENT(XMLSCHEMA)) orXML(CONTENT(XMLSCHEMA)), theXMLschema
identified by the registered XML schema descriptor included in the type descriptor of
TD shall be identical to the XML schema identified by the registered XML schema
descriptor included in the type descriptor of SD, and the type descriptor of SD shall
include an XML namespace URI that is identical to N, as defined by XML Namespaces.

iii) Otherwise,SDshallbeeitherXML(DOCUMENT(XMLSCHEMA))orXML(CONTENT(XMLS-
CHEMA)) and the XML schema identified by the registered XML schema descriptor
included in the type descriptor of TD shall be identical to the XML schema identified
by the registered XML schema descriptor included in the type descriptor of SD.

c) Otherwise, SD shall be an XML type.

Access Rules

No additional Access Rules.
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General Rules

1) Insert after GR 7)x): If the declared type of T is an XML type, then:

a) Case:

i) If the declared type of T is XML(DOCUMENT(UNTYPED)), XML(DOCUMENT(ANY)), or
XML(DOCUMENT(XMLSCHEMA)), and V is not an XQuery sequence of length 1 (one)
whose soleXQuery item is anXQuerydocumentnodewhose childrenproperty contains
exactly one XQuery element node, zero or more XQuery comment nodes, and zero or
more XQuery processing instruction nodes, then an exception condition is raised: data
exception— not an XML document (2200L).

ii) If the declared type of T is XML(CONTENT(UNTYPED)), XML(CONTENT(ANY)), or
XML(CONTENT(XMLSCHEMA)), and V is not an XQuery sequence of length 1 (one)
whose sole XQuery item is an XQuery document node, then an exception condition is
raised: data exception— not an XQuery document node (2200U).

b) The value of T is set to V.

Conformance Rules

No additional Conformance Rules.
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10.2 Store assignment
This Subclause modifies Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2.

Function

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

Subclause Signature

“Store assignment” [General Rules] (
  Parameter: “TARGET”, 
  Parameter: “VALUE”, 
  Parameter: “PASSING”
)

TARGET— a site that is the target of a store assignment operation.

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

PASSING— an <XML passing mechanism> (BY VALUE or BY REF).

Syntax Rules

1) Insert after the last SR: If TD is an XML type, then

Case:

a) If TD is either XML(DOCUMENT(UNTYPED)) or XML(CONTENT(UNTYPED)), then SD shall be
either XML(DOCUMENT(UNTYPED)) or XML(CONTENT(UNTYPED)).

b) If TD is either XML(DOCUMENT(XMLSCHEMA)) or XML(CONTENT(XMLSCHEMA)), then

Case:

i) If the type descriptor of TD includes the XML namespace URI N and the XML NCName
EN of a global element declaration schema component, then SD shall be either
XML(DOCUMENT(XMLSCHEMA)) orXML(CONTENT(XMLSCHEMA)), theXMLschema
identified by the registered XML schema descriptor included in the type descriptor of
TD shall be identical to the XML schema identified by the registered XML schema
descriptor included in the type descriptor of SD, and the type descriptor of SD shall
include an XML namespace URI that is identical to N, as defined by XML Namespaces,
and an XML NCName that is equivalent to EN.

ii) If the type descriptor of TD includes the XML namespace URIN, then SD shall be either
XML(DOCUMENT(XMLSCHEMA)) orXML(CONTENT(XMLSCHEMA)), theXMLschema
identified by the registered XML schema descriptor included in the type descriptor of
TD shall be identical to the XML schema identified by the registered XML schema
descriptor included in the type descriptor of SD, and the type descriptor of SD shall
include an XML namespace URI that is identical to N, as defined by XML Namespaces.

iii) Otherwise,SDshallbeeitherXML(DOCUMENT(XMLSCHEMA))orXML(CONTENT(XMLS-
CHEMA)) and the XML schema identified by the registered XML schema descriptor
included in the type descriptor of TD shall be identical to the XML schema identified
by the registered XML schema descriptor included in the type descriptor of SD.
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c) Otherwise, SD shall be an XML type.

Access Rules

No additional Access Rules.

General Rules

1) Replicate GR 1): Let T be the TARGET, let V be the VALUE, and let P be the PASSING in an application
of the General Rules of this Subclause.

2) Insert after GR 3)b)xxiv): If the declared type of T is the XML type, then:

a) Case:

i) If the declared type of T is XML(DOCUMENT(UNTYPED)), XML(DOCUMENT(ANY)), or
XML(DOCUMENT(XMLSCHEMA)), and V is not an XQuery sequence of length 1 (one)
whose soleXQuery item is anXQuerydocumentnodewhose childrenproperty contains
exactly one XQuery element node, zero or more XQuery comment nodes, and zero or
more XQuery processing instruction nodes, then an exception condition is raised: data
exception— not an XML document (2200L).

ii) If the declared type of T is XML(CONTENT(UNTYPED)), XML(CONTENT(ANY)), or
XML(CONTENT(XMLSCHEMA)), and V is not an XQuery sequence of length 1 (one)
whose sole XQuery item is an XQuery document node, then an exception condition is
raised: data exception— not an XQuery document node (2200U).

b) Case:

i) If T is a <column reference> or a <target array element specification> whose <target
array reference> is a <column reference>, or P is BY VALUE, then the General Rules of
Subclause 10.20, “Constructing a copy of an XML value”, are applied with V as VALUE;
let V1 be the COPY returned from the application of those General Rules.

ii) Otherwise, let V1 be V.

c) The value of T is set to V1.

Conformance Rules

No additional Conformance Rules.
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10.3 Result of data type combinations
This Subclause modifies Subclause 9.5, “Result of data type combinations”, in ISO/IEC 9075-2.

Function

Specify the declared type of the result of certain combinations of values of compatible data types, such
as <case expression>s, <collection value expression>s, or a column in the result of a <query expression>.

Syntax Rules

1) Insert after SR 3)f): If any data type in DTS is an XML type, then:

a) Each data type in DTS shall be an XML type.

b) Case:

i) If any of the data types in DTS is XML(SEQUENCE), then the declared type of the result
is XML(SEQUENCE).

ii) Otherwise:

1) Let N be the number of data types in DTS. Let Ti, 1 (one) ≤ i ≤ N, be the i-th data
type in DTS.

2) Case:

A) If N = 1 (one), then the declared type of the result is T1.

B) Otherwise,

Case:

I) If Ti, for all i, 1 (one) ≤ i ≤ N, is XML(DOCUMENT(UNTYPED)), then
the declared type of the result is XML(DOCUMENT(UNTYPED)).

II) If Ti, for all i, 1 (one) ≤ i ≤ N, is either XML(DOCUMENT(UNTYPED))
or XML(CONTENT(UNTYPED)), then the declared type of the result
is XML(CONTENT(UNTYPED)).

III) If there exists a registered XML schema S and a global element
declaration schema component E such that, for all i, 1 (one) ≤ i ≤ N,
Ti is XML(DOCUMENT(XMLSCHEMA)) and the XML type descriptor
of Ti includes the registered XML schema descriptor of S and an XML
namespace URI NS that is identical to the XML namespace URI of E,
as defined by XML Namespaces, and an XML NCName EN that is
equivalent to the XML NCName of E, then the declared type of the
result isXML(DOCUMENT(XMLSCHEMA))whoseXMLtypedescriptor
includes the registered XML schema descriptor of S, the XML
namespace URI NS, and the XML NCName EN.

IV) If there exists a registered XML schema S and an XML namespace NS
such that, for all i, 1 (one) ≤ i ≤ N, Ti is XML(DOCUMENT(XMLS-
CHEMA)) and the XML type descriptor of Ti includes the registered
XML schema descriptor of S and an XML namespace URI that is
identical to NS, as defined by XML Namespaces, then the declared
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type of the result is XML(DOCUMENT(XMLSCHEMA)) whose XML
type descriptor includes the registered XML schema descriptor of S
and the XML namespace URI NS.

V) If there exists a registered XML schema S such that, for all i, 1 (one)
≤ i ≤ N, Ti is XML(DOCUMENT(XMLSCHEMA)) and the XML type
descriptor of Ti includes the registered XML schema descriptor of S,
then the declared type of the result is XML(DOCUMENT(XMLS-
CHEMA)) whose XML type descriptor includes the registered XML
schema descriptor of S.

VI) If there exists a registered XML schema S and a global element
declaration schema component E such that, for all i, 1 (one) ≤ i ≤ N,
Ti iseitherXML(DOCUMENT(XMLSCHEMA))orXML(CONTENT(XMLS-
CHEMA)) and the XML type descriptor of Ti includes the registered
XML schema descriptor of S and an XML namespace URI NS that is
identical to the XML namespace URI of E, as defined by XML
Namespaces, and an XML NCName EN that is equivalent to the XML
NCName of E, then the declared type of the result is XML(CON-
TENT(XMLSCHEMA)) whose XML type descriptor includes the
registered XML schema descriptor of S, the XML namespace URI NS,
and the XML NCName EN.

VII) If there exists a registered XML schema S and an XML namespace NS
such that, for all i, 1 (one)≤ i≤N,Ti is either XML(DOCUMENT(XMLS-
CHEMA)) or XML(CONTENT(XMLSCHEMA)) and the XML type
descriptor of Ti includes the registered XML schema descriptor of S
and anXMLnamespaceURI that is identical toNS, as definedbyXML
Namespaces, then the declared type of the result is XML(CON-
TENT(XMLSCHEMA)) whose XML type descriptor includes the
registered XML schema descriptor of S and the XML namespace URI
NS.

VIII) If there exists a registered XML schema S such that, for all i, 1 (one)
≤ i ≤ N, Ti is either XML(DOCUMENT(XMLSCHEMA)) or XML(CON-
TENT(XMLSCHEMA)) and the XML type descriptor ofTi includes the
registered XML schema descriptor of S, then the declared type of the
result is XML(CONTENT(XMLSCHEMA))whoseXML typedescriptor
includes the registered XML schema descriptor of S.

IX) Otherwise, the declared type of the result is XML(CONTENT(ANY)).

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

Function

Determine the type precedence list of a given type.

Syntax Rules

1) Insert after the last SR: If DT is an XML type, then TPL is XML.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.5 Type name determination
This Subclause modifies Subclause 9.9, “Type name determination”, in ISO/IEC 9075-2.

Function

Determine an <identifier> given the name of a predefined or collection type.

Syntax Rules

1) Insert after SR 2)w): If DT specifies XML, then let FNSDT be “XML”.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.6 Determination of identical values
This Subclause modifies Subclause 9.10, “Determination of identical values”, in ISO/IEC 9075-2.

Function

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

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) Insert before GR 2)d): If V1 and V2 are both of the XML type, then

Case:

a) If V1 and V2 are both XQuery sequences, thenV1 and V2 are are identical if they have the same
number of XQuery items and their corresponding XQuery items are identical.

b) If V1 and V2 are both XQuery atomic values, then V1 and V2 are identical if they are labeled
with the same XQuery atomic type XQAT and

Case:

i) If XQAT is xs:duration, or an XML schema type derived from xs:duration, then
YM1 equals YM2 and DT1 equals DT2 where YM1 and YM2 are XQuery atomic values
of typexs:yearMonthDurationwhose year andmonth components equal the year
andmonth components ofV1 andV2, respectively, andDT1 andDT2 are XQuery atomic
values of typexs:dayTimeDurationwhose day, hour, minute, and second compon-
ents equal the day, hour, minute, and second components of V1 and V2, respectively.

ii) Otherwise, the result of comparing V1 and V2 using the XQuery “eq” operation is True.

c) If V1 and V2 are both XQuery nodes, then V1 and V2 are identical if the XQuery node identity
of V1 is the same as the XQuery node identity of V2.

NOTE 69— This definition is equivalent to the XQuery expression “V1 is V2”.

d) Otherwise, V1 and V2 are not identical.

Conformance Rules

No additional Conformance Rules.

192 © ISO/IEC 2023 – All rights reserved

ISO/IEC 9075-14:2023(E)
10.6 Determination of identical values

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


10.7 Determination of equivalent XML values

Function

Determine whether two instances of XML values are equivalent.
NOTE 70— This Subclause is implicitly invoked whenever the word equivalent is used with respect to XML values.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let V1 and V2 be two XML values specified in an application of this Subclause.

2) Whether V1 and V2 are equivalent or not equivalent is defined as follows:
NOTE 71— This definition involves the simultaneous recursive definition of equivalent XQuery items and identical
properties of XQuery nodes, as well as equivalent XML values.

a) Two XQuery sequences are equivalent if they have the same number of XQuery items and
their corresponding XQuery items are equivalent.

b) Two XQuery atomic values are equivalent if they are identical.

c) Two XQuery nodes XN1 and XN2 are defined to be equivalent if and only if all of the following
are true:

i) XN1 and XN2 are the same kind of XQuery node (both are an XQuery document node,
an XQuery element node, an XQuery attribute node, an XQuery processing instruction
node, an XQuery text node, an XQuery comment node, or an XQuery namespace node).

ii) If XN1 is not a document node, then exactly one of the following is true:

1) The parent property of XN1 and the parent property of XN2 are both empty.

2) TheXQuerynodeP1 that is theparentpropertyofXN1 is equivalent to theXQuery
node P2 that is the parent property of XN2, and if XN1 and XN2 are not XQuery
attribute nodes or XQuery namespace nodes, then XN1 and XN2 have the same
ordinal position in the children property of P1 and P2, respectively.

iii) Every significant propertyPofXN1 is identical to the correspondingpropertyPofXN2.
The significant and insignificant properties of XQuery nodes are shown in Table 4,
“XQuery node properties”.
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Table 4— XQuery node properties

Insignificant PropertiesSignificant PropertiesXQuery Node Type

base-uri
document-uri

children
unparsed-entities

document

namespaces
base-uri

node-name
parent
type-name
children
attributes
nilled

element

node-name
string-value
parent
type

attribute

base-uritarget
content
parent

processing instruction

content
parent

text

content
parent

comment

prefixuri
parent

namespace

d) A property P of an XQuery node XN1 is identical to the same property P of another XQuery
node XN2 if

Case:

i) If P is the children property or the parent property, then the XQuery sequences that
are returnedby theXQuery accessor of propertyP applied toXN1 andXN2 are identical.

ii) If P is the unparsed-entities property or the attributes property, then the number
of XQuery items returned by the XQuery accessor of property P applied to XN1 equals
the number of XQuery items returned by the XQuery accessor of property P applied to
XN2, and there exists a one-to-onemapping of theXQuery items returnedby theXQuery
accessor of property P applied to XN1 to the XQuery items returned by the XQuery
accessor of property P applied to XN1 such that corresponding XQuery items are
identical.

iii) If P is the node-name property, type-name property, nilled property, string-value
property, uri property, target property, or content property, then the XQuery atomic
value that is returned by the XQuery accessor of property P applied to XN1 is identical
to the XQuery atomic value that is returned by the XQuery accessor of property P
applied to XN2.
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NOTE72—The content anduriproperties are accessedby thedm:string-valueXQueryaccessor,
and the target property is accessed by the dm:node-name XQuery accessor. Otherwise, the name
of the XQuery accessor is the same as the name of the property.

e) An XQuery atomic value and an XQuery node are not equivalent.

Conformance Rules

None.
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10.8 Equality operations
This Subclause modifies Subclause 9.11, “Equality operations”, in ISO/IEC 9075-2.

Function

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

Syntax Rules

1) Insert after the last SR: The declared type of an operand of an equality operation shall not be XML-
ordered.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.9 Grouping operations
This Subclause modifies Subclause 9.12, “Grouping operations”, in ISO/IEC 9075-2.

Function

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

Syntax Rules

1) Insert after the last SR: The declared type of an operand of a grouping operation shall not be XML-
ordered.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.10 Multiset element grouping operations
This Subclause modifies Subclause 9.13, “Multiset element grouping operations”, in ISO/IEC 9075-2.

Function

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

Syntax Rules

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

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.11 Ordering operations
This Subclause modifies Subclause 9.14, “Ordering operations”, in ISO/IEC 9075-2.

Function

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

Syntax Rules

1) Insert after the last SR: The declared type of an operand of an ordering operation shall not be XML-
ordered.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.12 Potential sources of non-determinism
This Subclause modifies Subclause 9.16, “Potential sources of non-determinism”, in ISO/IEC 9075-2.

Function

Define the potential sources of non-determinism.

Syntax Rules

1) Insert after SR 1)as): An <XML cast specification>whose <XML cast target> is an XML type, whose
<XML cast operand>has a declared type that is an XML type, andwhose <XMLpassingmechanism>
specifies or implies BY VALUE.

2) Insert after SR 1)as): An <XML cast specification> whose <XML cast target> is either XML(CON-
TENT(ANY)) or XML(CONTENT(UNTYPED)) type and whose <XML cast operand> has a declared
type that is not an XML type.

3) Insert after SR 1)as): An <XML character string serialization> or an <XML binary string serializa-
tion>.

4) Insert after SR 1)as): A <cast specification> whose result type is an XML type and whose <cast
operand> has a declared type that is an XML type and whose <XML passing mechanism> specifies
or implies BY VALUE.

5) Insert after SR1)as): An<XMLvalue function>other than<XMLquery>and<XMLconcatenation>.

6) Insert after SR 1)as): An <XML concatenation> that does not implicitly or explicitly specify
RETURNING SEQUENCE.

7) Insert after SR 1)as): An <XML query> that does not conform to implementation-defined (IA115)
rules enabling the SQL-implementation todeduce that the result of the<XMLquery> is deterministic.

8) Insert after SR 1)as): An <XML table> that does not conform to implementation-defined (IA116)
rules enabling the SQL-implementation to deduce that the result of the <XML table> is deterministic.

9) Insert after SR1)as): An <XMLexists predicate> that does not conform to implementation-defined
(IA117) rules enabling the SQL-implementation to deduce that the result of the <XML exists predic-
ate> is deterministic.

10) Insert after SR 1)as): An <XML valid predicate> XVP for which exactly one of the following is true:

a) XVP does not specify <XML valid according to clause>.

b) XVP specifies an<XMLvalid according to clause> that identifies a non-deterministic registered
XML schema and XVP does not specify an <XMLvalid element name specification> of an <XML
valid element namespace specification>.

c) XVP specifies an <XML valid according to clause> that identifies a non-deterministic XML
namespace and XVP does not specify an <XML valid element name specification>.

d) XVP specifies an<XMLvalid element clause> that identifies a non-deterministic global element
declaration schema component of a registered XML schema.

NOTE73—This implies that an <XMLvalid predicate> that is used in a <check constraint definition>or an<assertion
definition> has to contain an <XML valid according to clause> that either identifies a deterministic registered XML
schema, or contains an <XMLvalid element namespace specification> that identifies a deterministic XMLnamespace
of a registered XML schema, or contains an <XML valid element name specification> that identifies a deterministic
global element declaration schema component of a registered XML schema.
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11) Insert after SR 1)as): An <XML aggregate>.

Access Rules

None.

General Rules

None.

Conformance Rules

None.
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10.13 Invoking an SQL-invoked routine
This Subclause modifies Subclause 9.18, “Invoking an SQL-invoked routine”, in ISO/IEC 9075-2.

Function

Execute the invocation of an SQL-invoked routine.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules
NOTE 74— The General Rules of this Subclause as defined in GR 2) of Subclause 9.18, “Invoking an SQL-invoked routine”,
in ISO/IEC 9075-2 are not always terminated when an exception condition is raised.

1) Insert before GR 4)c):

Case:

a) If Ti is an XML type, then let PTEMP be the <XML passing mechanism> of Pi

b) Otherwise let PTEMP be the null value.

2) Augment GR 4)c)i) by adding “PTEMP as PASSING” to the list of parameter assignments in the call
to Subclause 10.2, “Store assignment”.

3) Insert after GR 5)b)i)1): If Ti is an XML type, then:

a) Let XDTi be the associated string type of Pi.

b) Let XOi be the associated XML option of Pi.

c) It is implementation-defined (IA118) whether XDOi is INCLUDING XMLDECLARATION or
EXCLUDING XMLDECLARATION.

d) Case:

i) If the character set of XDTi is UTF16, then let BOMi be U&'\FEFF'.

ii) Otherwise, let BOMi be the zero-length string of type XDTi.

e) CPVi is replaced by the result of

BOMi || XMLSERIALIZE (XOi CPVi AS XDTi XDOi)
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4) Insert after GR 5)b)ii)1): If Ti is an XML type, then:

a) Let XDTi be the associated string type of Pi.

b) CPVi is replaced by an implementation-defined (IV235) value of type XDTi.

5) Insert before GR 9)i)i)4)B)II)2)b): If CRT is an XML type, then:

a) Let XO be the associated XML option of the result of R.

b) It is implementation-defined (IA119) whether XWO is STRIP WHITESPACE or PRESERVE
WHITESPACE.

c) Let RDI be the result of

XMLPARSE (XO ERDI XWO)

6) Insert before GR 9)j)iii)2)C): If Ti is an XML type, then:

a) Let XOi be the associated XML option of Pi.

b) It is implementation-defined (IA120) whether XWOi is STRIP WHITESPACE or PRESERVE
WHITESPACE.

c) CPVi is set to the result of

XMLPARSE (XOi EVi XWOi)

7) Insert before GR 10)a)iii):

Case:

a) If ERDT is an XML type, then let PTEMP be the <XML passing mechanism> of the <returns
clause> of R

b) Otherwise let PTEMP be the null value.

8) Augment GR 10)a)iii) by adding “PTEMP as PASSING” to the list of parameter assignments in the
call to Subclause 10.2, “Store assignment”.

9) Insert before GR 10)b)ii)1)B)V)1)b):

Case:

a) If EDT is an XML type, then let PTEMP be the <XML passing mechanism> of Pi

b) Otherwise let PTEMP be the null value.

10) AugmentGR10)b)ii)1)B)V)1)b) byadding “PTEMPasPASSING” to the list of parameter assignments
in the call to Subclause 10.2, “Store assignment”.

11) Insert before GR 10)b)ii)1)B)V)2)c):

Case:

a) If EDT is an XML type, then let PTEMP be the <XML passing mechanism> of Pi

b) Otherwise let PTEMP be the null value.

12) AugmentGR10)b)ii)1)B)V)2)c) byadding “PTEMPasPASSING” to the list of parameter assignments
in the call to Subclause 10.2, “Store assignment”.
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13) Insert before GR 10)b)ii)2)B): If the declared type of Pi is an XML type, then let PTEMP be the
<XML passing mechanism> of Pi

14) Augment GR 10)b)ii)2)B) by adding “PTEMP as PASSING” to the list of parameter assignments in
the call to Subclause 10.2, “Store assignment”.

Conformance Rules

No additional Conformance Rules.
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10.14 Determination of namespace URI

Function

Determine the XML namespace URI of an XML QName.

Subclause Signature

“Determination of namespace URI” [Syntax Rules] (
  Parameter: “QNAME”, 
  Parameter: “BNFTERM”
) Returns: “NSURI”

QNAME— an XML QName.

BNFTERM— a context non-terminal, either <XML element> or <XML forest>

NSURI— the XML namespace URI that is associated with the XML namespace of QNAME.

Syntax Rules

1) Let QN be the QNAME and let B be the BNFTERM in an application of the Syntax Rules of this Sub-
clause. The result of the application of this Subclause is returned as NSURI.

2) Case:

a) If QN has an XML QName prefix, then:

i) Let P be the XML QName prefix of QN.

ii) Case:

1) If P is equivalent to 'xml', then let NSURI be

http://www.w3.org/XML/1998/namespace

2) Otherwise, B shall be within the scope of one or more <XML namespace declara-
tion>s that contain an <XML namespace prefix> equivalent to P or P shall be
equivalent to one of 'sqlxml', 'xs', or 'xsi'.

Case:

A) If B is within the scope of one or more <XML namespace declaration>s that
contain an <XML namespace prefix> equivalent to P, then:

I) LetXNDbe the<XMLnamespacedeclaration> that contains an<XML
namespaceprefix>equivalent toPwith innermost scope that includes
B.

II) Let XNDI be the <XML namespace declaration item> of XND that
contains an <XML namespace prefix> equivalent to P.

III) Let NSURI be the <XML namespace URI> contained in XNDI.

B) Otherwise,

Case:
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I) If P is equivalent to 'sqlxml', then let NSURI be

http://standards.iso.org/iso/9075/2003/sqlxml

II) If P is equivalent to 'xs', then let NSURI be

http://www.w3.org/2001/XMLSchema

III) If P is equivalent to 'xsi', then let NSURI be

http://www.w3.org/2001/XMLSchema-instance

NOTE 75— The XML namespace prefixes fn, xs, and local, which are predeclared
in XQuery 3.1: an XML Query Language, if present in an <XML element name> or an
<XML attribute name>, need to be in the scope of one or more <XML namespace
declaration>s.

b) Otherwise,

Case:

i) If B is contained within the scope of one or more <XML namespace declaration>s that
contain an <XML default namespace declaration item>, then:

1) Let XDNDI be the <XML default namespace declaration item> with innermost
scope that includes B.

2) Case:

A) If XDNDI contains an <XML namespace URI>, then let NSURI be that <XML
namespace URI>.

B) Otherwise, let NSURI be the zero-length string.

ii) Otherwise, let NSURI be the zero-length string.

3) Let CS be the character set of the declared type of NSURI. Let CSM be the implementation-defined
(IA091) mapping of strings of CS to strings of Unicode. Let R be the result of mapping NSURI to a
string of Unicode using CSM.

4) Evaluation of the Syntax Rules is terminated and control is returned to the invoking Subclause,
which receives R as NSURI.

Access Rules

None.

General Rules

None.

Conformance Rules

None.
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10.15 Construction of an XML element

Function

Construct an XML value consisting of a single XQuery element node.

Subclause Signature

“Construction of an XML element” [General Rules] (
  Parameter: “QNAME”, 
  Parameter: “ENCODING”, 
  Parameter: “NAMESPACE”, 
  Parameter: “ATTRIBUTES”, 
  Parameter: “CONTENTS”, 
  Parameter: “OPTION”
) Returns: “XMLELEM”

QNAME— an XML 1.1 QName.

ENCODING— an indication of whether binary strings are to be encoded in base64 or hex.

NAMESPACE— an XML namespace URI.

ATTRIBUTES— a set of XQuery attribute nodes.

CONTENT— a list of values.

OPTION— either NIL ON NULL or NIL ON NO CONTENT.

XMLELEM— the XML element that is constructed in this Subclause.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let QN be the QNAME, let ENC be the ENCODING, let NSURI be the NAMESPACE, let ATTRS be the
ATTRIBUTES, let CON be the CONTENTS, and let OPT be the OPTION in an application of the General
Rules of this Subclause. The result of the application of this Subclause is returned as XMLELEM.

2) Let N be the number of values in CON. Let V1, ..., VN be an enumeration of the values in CON.

3) Case:

a) If N > 0 (zero) and, for every i between 1 (one) and N, Vi is the null value, then let ALLNULL
be True.

b) Otherwise, let ALLNULL be False.

4) Case:
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If ALLNULL is True and OPT is NULL ON NULL, then the result is the null value.a)

b) IfALLNULL isTrue andOPT is ABSENTONNULL, then the result is an emptyXQuery sequence.

c) Otherwise:

i) For each j, 1 (one) ≤ j ≤ N, such that Vj is not the null value:

1) Case:

A) If the most specific type of Vj is an XML type, then let CECj be a variable
whose value is identical to Vj.

B) Otherwise, the General Rules of Subclause 9.8, “Mapping values of SQL data
types to values of XML schemadata types”, are appliedwithVj as SQLVALUE,
ENC asENCODING, “absent” asNULLS, andTrue asCHARMAPPING; letXMLVj
be the XMLVALUE returned from the application of those General Rules.
XMLVj is a character string of Unicode characters. Let CECj be the result of

XMLPARSE (CONTENT XMLVj PRESERVE WHITESPACE)

2) The General Rules of Subclause 10.19, “Removing XQuery document nodes from
an XQuery sequence”, are applied with CECj as SEQUENCE; let Sj be the RESULT
returned from the application of those General Rules.

ii) Let NILLED be defined as follows.

Case:

1) If OPT is NIL ON NULL and ALLNULL is True, then NILLED is True.

2) If OPT is NIL ON NO CONTENT and there does not exist at least one j, 1 (one) ≤ j
≤N, such that Vj is an XQuery element node or an XQuery text node, thenNILLED
is True.

3) Otherwise, NILLED is False.

iii) Case:

1) If NILLED is True, then:

A) Let XSIURI be the XML namespace URI given in Table 2, “XML namespace
prefixes and their URIs”, corresponding to the XML namespace prefix xsi.

B) LetNILAIIbeanXQueryattributenodewhoseproperties are set as follows:

I) Thenode-nameproperty is anXQueryatomicvalueofXQueryatomic
type xs:QName, whose local name is nil and whose namespace
URI is XSIURI.

II) The string-value property is true.

III) The type-name property is xs:untypedAtomic.

IV) The parent property is empty.

2) Otherwise, let NILAII be the empty XQuery sequence.

iv) Let S be the XQuery sequence formed by concatenating ATTRS, NILAII, and the Sj in
order from j = 1 (one) through j = N.
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v) The Syntax Rules of Subclause 10.22, “Creation of an XQuery expression context”, are
applied with the <XML element> or <XML forest> that invoked the current Subclause
as NONTERMINAL; let XSC be the STATICCONTEXT returned from the application of
those Syntax Rules. The validation mode of XSC is set to an implementation-defined
(IV236) value.

NOTE 76— XSC is an XQuery static context.

vi) The General Rules of Subclause 10.22, “Creation of an XQuery expression context”, are
applied; let XDC be the DYNAMICCONTEXT returned from the application of those
General Rules.

NOTE 77— XDC is an XQuery dynamic context.

vii) Let XSC and XDC be augmented with the following XQuery variables:

1) An XQuery variable $QNAMEwhose XQuery formal type notation is xs:QName
and whose value is a QName whose local name is the XML 1.1 QName local part
of QN and whose namespace URI is NSURI.

2) An XQuery variable $SEQ, whose XQuery formal type notation is ( element
of type xs:anyType | attribute of type xs:anySimpleType
| text | comment | processing-instruction | xs:anyAtomic-
Type | document { ( element of type xs:anyType | comment
| processing-instruction | text ) * } ) * and whose value is S.

NOTE78—If the SQL/XML implementationdoesnot support FeatureX211, “XML1.1 support”,
then anyNames, NCNames, and QNames found in either$QNAME or$SEQwill already be XML
1.0 Names, NCNames, and QNames.

viii) Case:

1) If the SQL-implementation supports Feature X211, “XML 1.1 support”, then let
EI be the result of an XQuery evaluation with XML 1.1 lexical rules, using XSC
and XDC as the XQuery expression context, of the XQuery expression

element { $QNAME } { $SEQ }

If an XQuery error occurs during the evaluation, then an exception condition is
raised: XQuery error (10000).

2) Otherwise, letEIbe the result of an XQuery evaluationwith XML1.0 lexical rules,
using XSC and XDC as the XQuery expression context, of the XQuery expression

element { $QNAME } { $SEQ }

If an XQuery error occurs during the evaluation, then an exception condition is
raised: XQuery error (10000).

ix) Let XQEN be an XQuery element node that is equivalent to EI.

x) Evaluation of the General Rules is terminated and control is returned to the invoking
Subclause, which receives XQEN as XMLELEM.

Conformance Rules

None.
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10.16 Concatenation of two XML values

Function

Specify the result of the concatenation of two XML values.

Subclause Signature

“Concatenation of two XML values” [General Rules] (
  Parameter: “FIRSTVAL”, 
  Parameter: “SECONDVAL”
) Returns: “CONCAT”

FIRSTVAL— an XML value.

SECONDVAL— an XML value.

CONCAT— an XML value resulting from the concatenation of the first and second XML values.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let X be the FIRSTVAL and let Y be the SECONDVAL in an application of the General Rules of this
Subclause. The result of the application of this Subclause is returned as CONCAT.

2) Case:

a) If X is the null value, then let C be Y.

b) If Y is the null value, then let C be X.

c) Otherwise, letCbe theXQuery sequence consistingof everyXQuery itemofX, in order, followed
by every XQuery item of Y, in order.

3) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives C as CONCAT.

Conformance Rules

None.
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10.17 Serialization of an XML value

Function

Specify the serialization of an XML value.

Subclause Signature

“Serialization of an XML value” [General Rules] (
  Parameter: “VALUE”, 
  Parameter: “SYNTAX”, 
  Parameter: “TYPE”, 
  Parameter: “ENCODING”, 
  Parameter: “BOM”, 
  Parameter: “VERSION”, 
  Parameter: “XMLDECLARATION”, 
  Parameter: “INDENT”
) Returns: “SERIALIZATION”

VALUE— an XML value.

SYNTAX— either DOCUMENT or CONTENT.

TYPE— an SQL string type.

ENCODING— an XML encoding, either UTF8 or UTF16.

BOM— the choice of whether to generate an XML byte-order mark, either True, False, or Unknown.

VERSION— an XML version number, either “1.0” or another XML version number.

XMLDECLARATION— the choice of whether to generate an XML declaration, either True, False, or
Unknown.

INDENT— the choice ofwhether to “pretty-print” the serialized XML bymeans of indentation, either
True or False.

SERIALIZATION— the character-string serialization of the XML value.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let V be the VALUE, let DC be the SYNTAX, let DT be the TYPE, let CS be the ENCODING, let B be the
BOM, let VP be the VERSION, let DECL be the XMLDECLARATION, and let INDENT be the INDENT in
an application of the General Rules of this Subclause. The result of the application of this Subclause
is returned as SERIALIZATION.
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NOTE 79— V is an XML value. DC is either DOCUMENT or CONTENT. DT is a string type. B is either True, False, or
Unknown. DECL is either True, False, or Unknown. INDENT is either True or False.

2) If V is the null value, then RES is the null value and no further General Rules are applied.

3) If DC is DOCUMENT and V is not an XQuery sequence of length 1 (one) whose sole XQuery item is
an XQuery document node whose children property contains exactly one XQuery element node,
zero ormore XQuery comment nodes, and zero ormore XQuery processing instruction nodes, then
an exception condition is raised: data exception— not an XML document (2200L).

4) Case:

a) If B is True, then let BOM be yes.

b) If B is False, then let BOM be no.

c) Otherwise, B is Unknown, and

Case:

i) If DT is a binary string type, then

Case:

1) If CS is UTF16, then let BOM be yes.

2) Otherwise, it is implementation-defined (ID212) whether BOM is yes or no.
NOTE 80— The purpose of the previous rule is to ensure that a Byte Order Mark (BOM) can
be prefixed to the serialized value when needed because of the specified encoding.

ii) Otherwise, let BOM be no.

5) Case:

a) If INDENT is True, then let IND be “yes”.

b) Otherwise, let IND be “no”.

6) Let METH be an XML 1.0 QName whose XML 1.0 QName prefix is the zero-length string and whose
XML 1.0 QName local part is “xml”.

7) It is implementation-defined (IV237) whether SA is yes, no, or none.

8) Case:

a) If DECL is True, then let OXD be no.

b) If DECL is False, then let OXD be yes.

c) Otherwise, (DECL is Unknown),

Case:

i) If DC is DOCUMENT and at least one of the following is true:

1) CS is neither UTF8 nor UTF16.

2) SA is not none.

3) VP is not “1.0”.

then let OXD be no.

ii) If DC is DOCUMENT and all of the following are true:

212 © ISO/IEC 2023 – All rights reserved

ISO/IEC 9075-14:2023(E)
10.17 Serialization of an XML value

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


CS is either UTF8 or UTF16.1)

2) SA is none.

3) VP is “1.0”.

then it is implementation-defined (IA122) whether OXD is yes or no.

iii) Otherwise, let OXD be yes.

9) Case:

a) If VP is “1.0”, then let UN be no.

b) Otherwise, it is implementation-defined (IA123) whether UN is yes or no.

10) Let CSE, DP, DS, EUA, ICT, MT, NF, and UCM be implementation-dependent (UV009) values that are
permitted values for the cdata-section-elements, doctype-public, doctype-system, escape-uri-
attributes, include-content-type,media-type, normalization-form, anduse-character-maps serializ-
ation parameters, respectively, as defined in Section 3, “Serialization Parameters”, of XSLT and
XQuery Serialization 3.1.

11) Case:

a) If DT is a character string type, then:

i) Let CV be the result of applying Section 5, “XML output method”, of XSLT and XQuery
Serialization 3.1 to Vwith the following values for the serialization parameters:

1) BOM as the byte-order-mark.

2) CSE as the cdata-section-elements.

3) DP as the doctype-public.

4) DS as the doctype-system.

5) CS as the encoding.

6) EUA as the escape-uri-attributes.

7) ICT as the include-content-type.

8) IND as the indent.

9) MT as the media-type.

10) METH as the method.

11) NF as the normalization-form.

12) OXD as the omit-xml-declaration.

13) SA as the standalone.

14) UN as the undeclare-prefixes.

15) UCM as the use-character-maps.

16) VP as the version.

If an XQuery serialization error occurs during the application of Section 5, “XMLoutput
method”, of XSLT and XQuery Serialization 3.1 to V, then an exception condition is
raised: data exception— XQuery serialization error (2200W).
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ii) The General Rules of Subclause 10.2, “Store assignment”, are appliedwith a temporary
site TSwhose declared type is DT as TARGET, CV as VALUE, and the null value as
PASSING.

iii) Let RES be the value of TS.

iv) Evaluation of the General Rules is terminated and control is returned to the invoking
Subclause, which receives RES as SERIALIZATION.

b) Otherwise (DT is a binary string type):

i) Let CV be a binary string equivalent to the result of applying Section 5, “XML output
method”, of XSLT and XQuery Serialization 3.1 to Vwith the following values for the
serialization parameters:

1) BOM as the byte-order-mark.

2) CSE as the cdata-section-elements.

3) DP as the doctype-public.

4) DS as the doctype-system.

5) CS as the encoding.

6) EUA as the escape-uri-attributes.

7) ICT as the include-content-type.

8) IND as the indent.

9) MT as the media-type.

10) METH as the method.

11) NF as the normalization-form.

12) OXD as the omit-xml-declaration.

13) SA as the standalone.

14) UN as the undeclare-prefixes.

15) UCM as the use-character-maps.

16) VP as the version.

If an XQuery serialization error occurs during the application of Section 5, “XMLoutput
method”, of XSLT and XQuery Serialization 3.1 to V, then an exception condition is
raised: data exception— XQuery serialization error (2200W).

ii) The General Rules of Subclause 10.2, “Store assignment”, are appliedwith a temporary
site TSwhose declared type is DT as TARGET, CV as VALUE, and the null value as
PASSING.

iii) Let RES be the value of TS.

iv) Evaluation of the General Rules is terminated and control is returned to the invoking
Subclause, which receives RES as SERIALIZATION.
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Conformance Rules

None.
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10.18 Parsing a string as an XML value

Function

Parse a character string or a binary string to obtain an XML value.

Subclause Signature

“Parsing a string as an XML value” [General Rules] (
  Parameter: “SYNTAX”, 
  Parameter: “TEXT”, 
  Parameter: “OPTION”
) Returns: “XMLPARSE”

SYNTAX— either DOCUMENT or CONTENT.

TEXT—a character string representation (“serialization”) of an XMLdocument or a sequence of XML
elements.

OPTION— PRESERVEWHITESPACE or STRIP WHITESPACE.

XMLPARSE— the XML value resulting from parsing the character string representation.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let DC be the SYNTAX, let V be the TEXT, and letWO be the OPTION in an application of the General
Rules of this Subclause. The result of the application of this Subclause is returned as XMLPARSE.

2) A string is called a textual XML 1.0 document if the string conforms to the definition of awell-formed
XML document as defined in XML 1.0, as modified by Namespaces in XML 1.0.

3) A string is called a textual XML 1.1 document if the string conforms to the definition of awell-formed
XML document as defined in XML 1.1, as modified by Namespaces in XML 1.1.

4) A string is called a textual XML 1.0 content if any of the following is true:

a) The character string is a textual XML 1.0 document.

b) The character string conforms to the definition of a well-formed external parsed entity as
defined in XML 1.0, as modified by Namespaces in XML 1.0.

5) A string is called a textual XML 1.1 content if any of the following is true:

a) The character string is a textual XML 1.1 document.

b) The character string conforms to the definition of a well-formed external parsed entity as
defined in XML 1.1, as modified by Namespaces in XML 1.1.
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6) Case:

a) If the SQL-implementation supports Feature X211, “XML 1.1 support”, then

Case:

i) If DC is DOCUMENT and V is neither a textual XML 1.0 document nor a textual XML 1.1
document, thenanexception condition is raised:data exception—invalid XMLdocument
(2200M).

ii) If DC is CONTENT and V is neither a textual XML 1.0 content nor a textual XML 1.1
content, then an exception condition is raised: data exception— invalid XML content
(2200N).

b) Otherwise,

Case:

i) IfDC isDOCUMENTandV is not a textual XML1.0document, thenanexception condition
is raised: data exception— invalid XML document (2200M).

ii) If DC is CONTENT and V is not a textual XML 1.0 content, then an exception condition
is raised: data exception— invalid XML content (2200N).

7) V is parsed and a collection C of XML information items is produced according to the rules of XML
Information Set, with the following modifications:

a) The generation of the XML document information item XRII is modified as follows:

i) IfDC is CONTENT, then the [children]property of theXMLdocument information item
consists of the list of XML information items that would be produced using the rules
of XML Information Set corresponding to the BNFnon-terminal content defined in rule
[43] of XML 1.0 or of XML 1.1.

NOTE 81— It is not an error for the XML document information item to contain zero or more than
one XML element information item in this case, or for it to contain XML character information items.

ii) The [notations] property is implementation-defined (IA124).

iii) The [unparsed entities] property is implementation-defined (IA124).

b) The [baseURI]property of anyXML information item is implementation-dependent (UV012).

c) References to entities that are defined in an internal DTD are replaced by their expanded
form.

d) Default values defined by an internal DTD are applied.

e) Support for an external DTD is implementation-defined (IA089).

8) IfWO is STRIP WHITESPACE, then:

a) An XML element information item EII contained in C is potentially whitespace-strippable if
at least one of the following is true:

i) EII is contained in the [children] property of XRII and EII does not have an
[attributes] property that contains an XML attribute information item for which all of
the following are true:

1) The [local name] property is space.

2) The [namespace name] property is http://www.w3.org/XML/1998/-
namespace.
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3) The [normalized value] property is preserve.

ii) EII has an [attributes] property that contains an XML attribute information item for
which all of the following are true:

1) The [local name] property is space.

2) The [namespace name] property is http://www.w3.org/XML/1998/-
namespace.

3) The [normalized value] property is default.

iii) EII is contained in the [children] property of a potentially whitespace-strippable
XML element information item and EII does not have an [attributes] property that
contains an XML attribute information item for which all of the following are true:

1) The [local name] property is space.

2) The [namespace name] property is http://www.w3.org/XML/1998/-
namespace.

3) The [normalized value] property is preserve.

b) For everypotentiallywhitespace-strippableXMLelement information itemPWSEII contained
in C:

i) Let N be the cardinality of the [children] property of PWSEII. Let XIIi, 1 (one) ≤ i ≤
N, be the list of XML information items that is the [children] property of PWSEII.

ii) For every i between 1 (one) and N, if XIIi is an XML character information item, then:

1) Let j be the least subscript less than or equal to i such that for all q between j and
i, XIIq is an XML character information item.

2) Let kbe the greatest subscript greater than or equal to i such that for all qbetween
i and k, XIIq is an XML character information item.

NOTE82—Thus the listXIIj, ...,XIIk is themaximal sublist ofXII1, ...,XIIN containingXIIi
and consisting entirely of XML character information items. Such a maximal list of XML char-
acter information items is commonly called a “text node”.

3) If for all q between j and k, XIIq is an XML character information item whose
[character code] property is a whitespace character, then XIIq is marked for
removal from C.

iii) For every i between 1 (one) and N, if XIIi is marked for removal from C, then XIIi is
removed from C.

c) Let N be the cardinality of the [children] property of XRII. Let XIIi, 1 (one) ≤ i ≤ N, be the
list of XML information items that is the [children] property of XRII.

i) For every i between 1 (one) and N, if XIIi is an XML character information item, then:

1) Let j be the least subscript less than or equal to i such that for all q between j and
i, XIIq is an XML character information item.

2) Let kbe the greatest subscript greater than or equal to i such that for all qbetween
i and k, XIIq is an XML character information item.
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3) If for all q between j and k, XIIq is an XML character information item whose
[character code] property is a whitespace character, then XIIq is marked for
removal from C.

ii) For every i between 1 (one) and N, if XIIi is marked for removal from C, then XIIi is
removed from C.

9) C is converted to an XQuery document node D (and its children) according to the rules of XQuery
and XPath Data Model 3.1 section 6, “Nodes”.

10) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives D as XMLPARSE.

Conformance Rules

None.
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10.19 Removing XQuery document nodes from an XQuery sequence

Function

Replace each XQuery document node in a sequence by the sequence of children of the XQuery document
node.

Subclause Signature

“Removing XQuery document nodes from an XQuery sequence” [General Rules] (
  Parameter: “SEQUENCE”
) Returns: “RESULT”

SEQUENCE— a sequence of XML document nodes.

RESULT— a sequence of XML element nodes resulting from the removal of XML document nodes.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let S be the SEQUENCE in an application of the General Rules of this Subclause. The result of the
application of this Subclause is returned as RESULT.

2) Case:

a) If S is the null value, then let R be the null value.

b) Otherwise:

i) Let N be the number of XQuery items in S.

ii) Let Ij, 1 (one) ≤ j ≤ N, be an enumeration in order of the XQuery items in S.

iii) For each j, 1 (one) ≤ j ≤ N,

Case:

1) If Ij is an XQuery document node, then let Cj be the XQuery sequence that is the
children property of Ij.

2) Otherwise, let Cj be Ij.

iv) LetRbe the concatenation of the XQuery sequencesCj in order from j=1 (one) through
j = N.

3) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives R as RESULT.
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Conformance Rules

None.
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10.20 Constructing a copy of an XML value

Function

Construct a copy of an XML value.

Subclause Signature

“Constructing a copy of an XML value” [General Rules] (
  Parameter: “VALUE”
) Returns: “COPY”

VALUE— a value of an XML type.

COPY— a value of an XML type that is a copy of the original value.

Syntax Rules

None.

Access Rules

None.

General Rules

1) Let V be the VALUE in an application of the General Rules of this Subclause. The result of the
application of this Subclause is returned as COPY.

2) Let N be the number of XQuery items in V.

3) Let Ij, 1 (one) ≤ j ≤ N, be an enumeration in order of the XQuery items in V.

4) For each j, 1 (one) ≤ j ≤ N, let Cj be defined as follows.

Case:

a) If Ij is an XQuery atomic value, then let Cj be Ij.

b) Otherwise, letCjbe a value of XML type that is equivalent toIj except that theparentproperty
(if any) of Cj is empty and the XQuery node identity of Cj is different from the XQuery node
identity of Ij.

5) Let R be the XQuery sequence enumerated by Cj, 1 (one) ≤ j ≤ N.

6) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives R as COPY.

Conformance Rules

None.
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10.21 Constructing an unvalidated XQuery document node

Function

Convert an XQuery document node to a value of type XML(CONTENT(UNTYPED)).

Subclause Signature

“Constructing an unvalidated XQuery document node” [General Rules] (
  Parameter: “XQUERYDOCNODE”
) Returns: “UNVALIDATEDDOCNODE”

XQUERYDOCNODE— an XML document node.

UNVALIDATEDDOCNODE— an unvalidated XML document node.

Syntax Rules

None.

Access Rules

None.

General Rules

1) LetXDNbe theXQUERYDOCNODE in an application of theGeneral Rules of this Subclause. The result
of the application of this Subclause is returned as UNVALIDATEDDOCNODE.

2) Let R be an XQuery document node that is equivalent to XDN except:

a) The XQuery node identity of R is different from the XQuery node identity of XDN.

b) The type-name property of every XQuery element node in the XQuery tree rooted by R is
xs:untyped.

c) The nilled property of every XQuery element node in the XQuery tree rooted by R is false.

d) The type-name property of every XQuery attribute node in the XQuery tree rooted by R is
xs:untypedAtomic.

3) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives R as UNVALIDATEDDOCNODE.

Conformance Rules

None.
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10.22 Creation of an XQuery expression context

Function

Create an XQuery expression context.

Subclause Signature

“Creation of an XQuery expression context” [Syntax Rules] (
  Parameter: “NONTERMINAL”
) Returns: “STATICCONTEXT”

NONTERMINAL— the SQL null value or a BNF non-terminal symbol that is either an <XML query>,
<XML element>, or <XML forest>.

STATICCONTEXT— an XML Query static context.

“Creation of an XQuery expression context” [GeneralRules] () Returns: “DYNAMICCONTEXT”

DYNAMICCONTEXT— an XQuery dynamic context.

Syntax Rules

1) Let BNF be theNONTERMINAL in an application of the Syntax Rules of this Subclause. The result of
the application of this Subclause is returned as STATICCONTEXT.

2) Let XSC be an XQuery static context, created as follows:

a) XSC is initially created as definedbyXQuery 3.1: an XMLQuery LanguageAppendix C.1, “Static
context components”, as specified in the table titled “Static context components” in the column
headed “Default initial value”.

b) The statically known namespaces component of XSC is augmented with the XML
namespace prefix/URI pair consisting of

('sqlxml', "http://standards.iso.org/iso/9075/2003/sqlxml")

c) XSC is modified with implementation-defined (IV238) values, as permitted by XQuery 3.1:
an XML Query Language Appendix C.1, “Static context components”, in the table titled “Static
context components”, in the columnheaded “Canbeoverwritten or augmentedby implement-
ation?”.

d) If BNF is specified, then:

i) The statically known namespaces component of XSC is overwritten or aug-
mented with certain namespaces, as follows:

1) For each <XML namespace prefix> XNP contained in an <XML namespace
declaration> whose scope contains BNF, let XND be the <XML namespace
declaration> with innermost scope containing BNF, and let XNURI be the <XML
namespace URI> of the <XML regular namespace declaration item> containing
XNP in XND.

2) The pair (XNP, XNURI) is placed in the statically known namespaces
component of XSC, either,
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Case:

A) If XNP is previously defined, then overwriting the previously defined
namespace.

B) Otherwise,augmentingthestatically known namespacescomponent
of XSC.

NOTE 83— The scope of <XML namespace declaration>s is defined in the various Subclauses that
reference that non-terminal symbol, such as Subclause 6.15, “<XML element>”, and Subclause 7.2,
“<query expression>”.

ii) If there is an<XMLnamespacedeclaration>whose scope includesBNF and that contains
an <XML default namespace declaration item>, then let XND be the innermost such
<XML namespace declaration>.

Case:

1) If XND contains an <XML default namespace declaration item> of the form
“DEFAULT <XML namespace URI>”, then let XNURI be that <XML namespace
URI>.

Case:

A) If XNURI is the zero-length string, then the default element/type
namespace component of XSC is set to empty.

B) Otherwise, the default element/type namespace component of
XSC is set to XNURI.

2) If XND contains an <XML default namespace declaration item> of the form “NO
DEFAULT”, then the default element/type namespace component of
XSC is set to empty.

e) The in-scope schema definitions component of XSC (i.e., the in-scope schema types, the in-
scope element declarations, and the in-scope attribute declarations) consists of an implemen-
tation-defined (IV204) collection of registered XML schemas for which the current user has
USAGE privilege.

3) Evaluation of the Syntax Rules is terminated and control is returned to the invoking Subclause,
which receives XSC as STATICCONTEXT.

Access Rules

None.

General Rules

1) The General Rules of this Subclause are applied without any symbolic arguments.The result of the
application of this Subclause is returned as DYNAMICCONTEXT.

2) Let XDC be an XQuery dynamic context, created as follows:

a) XDC is initially created as defined by XQuery 3.1: an XML Query Language Appendix C.2,
“Dynamic context components”, as specified in the table titled “Dynamic context components”,
in the column headed “Default initial value”.

b) XDC is modified with implementation-defined (IV238) values, as permitted by XQuery 3.1:
an XML Query Language Appendix C.2, “Dynamic context components”, in the table titled
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“Dynamic context components”, in the column headed “Can be overwritten or augmented by
implementation?”.

3) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives XDC as DYNAMICCONTEXT.

Conformance Rules

None.
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10.23 Determination of an XQuery formal type notation

Function

Determine the XQuery formal type notation of an XQuery variable in the XQuery static context.

Subclause Signature

“Determination of an XQuery formal type notation” [Syntax Rules] (
  Parameter: “SOURCE”, 
  Parameter: “CONTEXT”
) Returns: “FORMALTYPE”

SOURCE— an SQL site (such as a column reference or value expression)

CONTEXT— a Boolean value, either True or False.

FORMALTYPE— an XQuery formal type notation.

Syntax Rules

1) Let Sbe the SOURCE and letCbe theCONTEXT in an applicationof the SyntaxRules of this Subclause.
The result of the application of this Subclause is returned as FORMALTYPE.

2) Let SD be the declared type of S.

3) Case:

a) If C is True, then let SUFFIX be the zero-length string.

b) If SD is XML(SEQUENCE), then let SUFFIX be “*”

c) If S is a column reference that references a known not null column or a <value expression>
for which the SQL-implementation can deduce via an implementation-defined (IE013) rule
that the value of S cannot be null, then let SUFFIX be the zero-length string.

d) Otherwise, let SUFFIX be “?”.

4) If SD is XML(DOCUMENT(XMLSCHEMA)) or XML(CONTENT(XMLSCHEMA)), then:

a) Let XS be the XML schema identified by the registered XML schema descriptor included in
the XML type descriptor of SD.

b) Case:

i) If theXML typedescriptor of SD includes theXMLnamespaceURI and theXMLNCName
of a global element declaration schema component GE, then let ET be the XML QName
of GE.

ii) If the XML type descriptor of SD includes the XML namespace URI NS, then letN be the
number of global element declaration schema components included in NS and let ETi,
1 (one) ≤ i ≤ N, be the XML QNames of those global element declaration schema com-
ponents.

iii) Otherwise, let N be the number of global element declaration schema components
included in XS and let ETi, 1 (one) ≤ i ≤N, be the XML QNames of those global element
declaration schema components.
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5) Let XFTN be the XQuery formal type notation determined as follows.

Case:

a) If SD is XML(DOCUMENT(UNTYPED)), then let XFTN be

document { (comment | processing-instruction)*,
                element * of type xs:untyped,
                (comment | processing-instruction)* } SUFFIX

b) If SD is XML(DOCUMENT(ANY)),then let XFTN be

document { (comment | processing-instruction)*,
                element * of type xs:anyType,
                (comment | processing-instruction)* } SUFFIX

c) If SD is XML(DOCUMENT(XMLSCHEMA)), then

Case:

i) If the type descriptor of SD includes the XML namespace URI and the XML NCName of
a global element declaration schema component, then let XFTN be

document { (comment | processing-instruction)*,
                element * of type ET,
                (comment | processing-instruction)* } SUFFIX

ii) Otherwise, let XFTN be

document { (comment | processing-instruction)*,
                (element * of type ET1 | element * of type ET2 | ... | 
element * of type ETN,
                (comment | processing-instruction)* } SUFFIX

d) If SD is XML(CONTENT(UNTYPED)), then let XFTN be

document { ( element * of type xs:untyped | comment
                | processing-instruction | text)* } SUFFIX

e) If SD is XML(CONTENT(ANY)), then let XFTN be

document { ( element * of type xs:anyType | comment
                | processing-instruction | text)* } SUFFIX

f) If SD is XML(CONTENT(XMLSCHEMA)), then

Case:

i) If the type descriptor of SD includes the XML namespace URI and the XML NCName of
a global element declaration schema component, then let XFTN be

document { ( element * of type ET |
                comment | processing-instruction)* } SUFFIX

ii) Otherwise, let XFTN be

document { ( element * of type ET1 | element * of type ET2 | ... | element
 * of type ETN |
                comment | processing-instruction)* } SUFFIX

g) If SD is XML(SEQUENCE), then let XFTN be
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( element * of type xs:anyType | attribute of type xs:anySimpleType |
  text | comment | processing-instruction | xs:anyAtomicType |
  document { ( element * of type xs:anyType | comment |
  processing-instruction | text )* } ) SUFFIX

h) If SD is an SQL predefined type, then let ENC be an indication that the binary strings are to be
encoded in hex; the General Rules of Subclause 9.5, “Mapping SQL data types to XML schema
data types”, are applied with SD as SQLTYPE, ENC as ENCODING, and “absent” as NULLS; let
XMLT be the SCHEMA TYPE returned from the application of those General Rules. Let PT be
the XML schema primitive type from which XMLT is derived.

Case:

i) If SD is a year-month interval, then letXFTNbe “xs:yearMonthDuration SUFFIX”.

ii) If SD is a day-time interval, then let XFTN be “xs:dayTimeDuration SUFFIX”.

iii) If SD is an exact numeric type with scale 0 (zero), then let XFTN be “xs:integer
SUFFIX”.

iv) Otherwise, let XFTN be “PT SUFFIX”.

6) LetXFTbeXFTNor an implementation-defined(IV207)XMLschemasubtypeofXFTN that describes
S

7) Evaluation of the Syntax Rules is terminated and control is returned to the invoking Subclause,
which receives XFT as FORMALTYPE.

Access Rules

None.

General Rules

None.

Conformance Rules

None.
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10.24 Validating an XQuery document or element node

Function

Validate an XQuery document or an XQuery element node.

Subclause Signature

“Validating an XQuery document or element node” [General Rules] (
  Parameter: “ITEM”, 
  Parameter: “SCHEMA”
) Returns: “STATUS” and “RESULT”

ITEM— an XQuery item.

SCHEMA— an XML schema.

STATUS— either SUCCESS or FAILURE.

RESULT— either the SQL null value or a strictly validated XQuery sequence.

Syntax Rules

None.

Access Rules

None.

General Rules

1) LetVbe the ITEM and let SXSbe the SCHEMA in an application of theGeneral Rules of this Subclause.
The result of the application of this Subclause is returned as STATUS and RESULT.

2) The Syntax Rules of Subclause 10.22, “Creation of an XQuery expression context”, are applied with
the null value as NONTERMINAL; let XSC be the STATICCONTEXT returned from the application of
those Syntax Rules.

NOTE 84— XSC is an XQuery static context.

3) The General Rules of Subclause 10.22, “Creation of an XQuery expression context”, are applied; let
XDC be the DYNAMICCONTEXT returned from the application of those General Rules.

NOTE 85— XDC is an XQuery dynamic context.

4) SXS is included in the in-scope schema definitions component of XSC.

5) XSC and XDC are augmented with an XQuery variable $SEQ, whose XQuery formal type notation
is

(element of type xs:anyType | attribute of type xs:anySimpleType |
 text | comment | processing-instruction | xs:anyAtomicType |
 document-node { ( element of type xs:anyType | comment |
                   processing-instruction | text )* } )*

and whose value is V.
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6) Case:

a) If the SQL-implementation supports Feature X211, “XML1.1 support”, then letEIbe the result
of an XQuery evaluation with XML 1.1 lexical rules, using XSC and XDC as the XQuery
expression context, of the XQuery expression

validate strict { $SEQ }

If an XQuery error occurs during the evaluation, then let STAT be FAILURE; otherwise, let
STAT be SUCCESS.

b) Otherwise, let EI be the result of an XQuery evaluation with XML 1.0 lexical rules, using XSC
and XDC as the XQuery expression context, of the XQuery expression

validate strict { $SEQ }

If an XQuery error occurs during the evaluation, then let STAT be FAILURE; otherwise, let
STAT be SUCCESS.

7) If STAT is FAILURE, then let EI be the null value.

8) Evaluation of the General Rules is terminated and control is returned to the invoking Subclause,
which receives STAT as STATUS and EI as RESULT.

Conformance Rules

None.
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11 Additional common elements

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

11.1 <aggregate function>
This Subclause modifies Subclause 10.9, “<aggregate function>”, in ISO/IEC 9075-2.

Function

Specify a value computed from a collection of rows.

Format
<aggregate function> ::=

!! All alternatives from ISO/IEC 9075-2
| <XML aggregate>

<XML aggregate> ::=
XMLAGG <left paren> <XML value expression>
    [ ORDER BY <sort specification list> ]
    [ <XML returning clause> ]

<right paren>

Syntax Rules

1) Insert after the last SR: If <XML aggregate> is specified, then:

a) If <XML returning clause> is not specified, then it is implementation-defined (ID208)whether
RETURNING CONTENT or RETURNING SEQUENCE is implicit.

b) Case:

i) If RETURNING CONTENT is specified or implied, then

Case:

1) If the declared type of the <XML value expression> is XML(DOCU-
MENT(UNTYPED)) or XML(CONTENT(UNTYPED)), then the declared type of
<XML aggregate> is XML(CONTENT(UNTYPED)).

2) If the declared type of the <XML value expression> is XML(DOCUMENT(XMLS-
CHEMA)) or XML(CONTENT(XMLSCHEMA)), then let XVT be the declared type
of <XML value expression>, let XS be the registered XML schema descriptor
included in the XML type descriptor of XVT, let NS be the XML namespace URI
included in the XML type descriptor of XVT, if any, and letEN be the XMLNCName
of a global element declaration schema component included in the XML type
descriptor of XVT, if any. The declared type of <XML aggregate> is XML(CON-
TENT(XMLSCHEMA)) whose XML type descriptor includes XS, if NS is defined,
then NS, and, if EN is defined, then EN.

3) Otherwise, the declared type of <XML aggregate> is XML(CONTENT(ANY)).
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ii) Otherwise, the declared type of <XML aggregate> is XML(SEQUENCE).

c) Let XVE be the <XML value expression>.

d) If <sort specification list> is specified, then let SSL be “ORDER BY <sort specification list>”;
otherwise, let SSL be the zero-length string.

e) If RETURNING CONTENT is specified or implied, then

i) Let RT be the declared type of <XML aggregate>.

ii) <XML aggregate> is equivalent to

CAST (
XMLDOCUMENT (
XMLAGG (
XVE SSL
RETURNING SEQUENCE )

RETURNING CONTENT )
AS RT )

Access Rules

No additional Access Rules.

General Rules

1) Insert after GR 3)b): If the most specific type of the result of AF is an XML type, then an exception
condition is raised: data exception— XML value overflow (2200R).

2) Insert after the last GR: If <XML aggregate> is specified, then:

a) If <sort specification list> is specified, then let K be the number of <sort key>s; otherwise, let
K be 0 (zero).

b) Let TXA be the table of K+1 columns obtained by applying <XML value expression> to each
row of T1 to obtain the first column of TXA, and, for all i between 1 (one) and K, applying the
<value expression> simply contained in the i-th <sort key> to each row of T1 to obtain the
(i+1)-th column of TXA.

c) Every row of TXA in which the value of the first column is the null value is removed from TXA.

d) Let TXA be ordered according to the values of the <sort key>s found in the second through
(K+1)-th columns of TXA. If K is 0 (zero), then the ordering of TXA is implementation-
dependent (UA032). Let N be the number of rows in TXA. Let Ri, 1 (one) ≤ i ≤ N, be the rows
of TXA according to the ordering of TXA.

e) Case:

i) If TXA is empty, then the result of <XML aggregate> is the null value.

ii) Otherwise:

1) Let V1 be the value of the first column of R1.

2) For all i, 2 ≤ i ≤ N, the General Rules of Subclause 10.16, “Concatenation of two
XML values”, are applied with Vi-1 as FIRSTVAL and the value of the first column
of Ri as SECONDVAL; let Vi be the CONCAT returned from the application of those
General Rules.
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3) The result is VN.

Conformance Rules

1) Insert after the last CR: Without Feature X034, “XMLAgg”, conforming SQL language shall not
contain an <XML aggregate>.

2) Insert after the last CR: Without Feature X035, “XMLAgg: ORDER BY option”, conforming SQL
language shall not contain an <XML aggregate> that contains a <sort specification list>.

3) Insert after the last CR: Without Feature X241, “RETURNING CONTENT in XML publishing”, in
conforming SQL language, an <XML aggregate> shall not specify an <XML returning clause> that is
RETURNING CONTENT.

4) Insert after the last CR: Without Feature X242, “RETURNING SEQUENCE in XML publishing”, in
conforming SQL language, an <XML aggregate> shall not specify an <XML returning clause> that is
RETURNING SEQUENCE.
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11.2 <XML lexically scoped options>

Function

Declare one or more XML namespaces and the encoding to use for binary strings.

Format
<XML lexically scoped options> ::=
<XML lexically scoped option> [ <comma> <XML lexically scoped option> ]

<XML lexically scoped option> ::=
<XML namespace declaration>

| <XML binary encoding>

<XML namespace declaration> ::=
XMLNAMESPACES <left paren> <XML namespace declaration item>
    [ { <comma> <XML namespace declaration item> }... ] <right paren>

<XML namespace declaration item> ::=
<XML regular namespace declaration item>

| <XML default namespace declaration item>

<XML namespace prefix> ::=
<identifier>

<XML namespace URI> ::=
<character string literal>

<XML regular namespace declaration item> ::=
<XML namespace URI> AS <XML namespace prefix>

<XML default namespace declaration item> ::=
DEFAULT <XML namespace URI>

| NO DEFAULT

<XML binary encoding> ::=
XMLBINARY [ USING ] { BASE64 | HEX }

Syntax Rules

1) An <XML lexically scoped options> shall contain at most one <XML namespace declaration>, and
at most one <XML binary encoding>.

2) <XMLnamespacedeclaration> shall contain atmost one<XMLdefault namespacedeclaration item>.

3) Each <XML namespace prefix> shall be an XML 1.1 NCName.

4) No two <XML namespace prefix>es shall be equivalent.

5) No <XML namespace prefix> shall be equivalent to xml or xmlns.

6) No <XML namespace URI> shall be identical, as defined in XML Namespaces, to
http://www.w3.org/2000/xmlns/or tohttp://www.w3.org/XML/1998/namespace.

7) The value of an <XML namespace URI> contained in an <XML regular namespace declaration item>
shall not be a zero-length string.
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Access Rules

None.

General Rules

None.

Conformance Rules

1) Without Feature X211, “XML 1.1 support”, in conforming SQL language, each <XML namespace
prefix> shall be an XML 1.0 NCName.
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11.3 <XML returning clause>

Function

Specify whether the declared type of certain <XML value function>s is XML(SEQUENCE) or some other
XML type.

Format
<XML returning clause> ::=
RETURNING { CONTENT | SEQUENCE }

Syntax Rules

None.

Access Rules

None.

General Rules

None.

Conformance Rules

None.
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11.4 <XML passing mechanism>

Function

Specify the semantics for assigning or casting an XML value.

Format
<XML passing mechanism> ::=

BY REF
| BY VALUE

Syntax Rules

None.

Access Rules

None.

General Rules

None.

Conformance Rules

1) Without Feature X221, “XML passing mechanism BY VALUE”, conforming SQL language shall not
contain an <XML passing mechanism> that is BY VALUE.

2) WithoutFeatureX222, “XMLpassingmechanismBYREF”, conformingSQL language shall not contain
an <XML passing mechanism> that is BY REF.
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11.5 <XML valid according to clause>

Function

Indicate a registered XML schema, and (optionally) an XML namespace of that registered XML schema,
and (optionally) a global element declaration schema component of that registered XML schema.

Format
<XML valid according to clause> ::=
ACCORDING TO XMLSCHEMA <XML valid according to what>
    [ <XML valid element clause> ]

<XML valid according to what> ::=
<XML valid according to URI>

| <XML valid according to identifier>

<XML valid according to URI> ::=
URI <XML valid target namespace URI> [ <XML valid schema location> ]

| NO NAMESPACE [ <XML valid schema location> ]

<XML valid target namespace URI> ::=
<XML URI>

<XML URI> ::=
<character string literal>

<XML valid schema location> ::=
LOCATION <XML valid schema location URI>

<XML valid schema location URI> ::=
<XML URI>

<XML valid according to identifier> ::=
ID <registered XML schema name>

<XML valid element clause> ::=
<XML valid element name specification>

| <XML valid element namespace specification>
    [ <XML valid element name specification> ]

<XML valid element name specification> ::=
ELEMENT <XML valid element name>

<XML valid element namespace specification> ::=
NO NAMESPACE

| NAMESPACE <XML valid element namespace URI>

<XML valid element namespace URI> ::=
<XML URI>

<XML valid element name> ::=
<identifier>

Syntax Rules

1) If <XML valid according to identifier> is specified, then the <registered XML schema name> shall
identify a registered XML schema RXS. Let NSURI be the target namespace URI of RXS.

2) If <XML valid according to URI> is specified, then:
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Case:a)

i) If NO NAMESPACE is specified, then let NSURI be the zero-length string.

ii) Otherwise, let NSURI be the <XML valid target namespace URI>.

b) Case:

i) If the SQL-implementation identifies registered XML schemas by the combination of
their target namespace URIs and schema location URIs, then

Case:

1) If <XML valid schema location> is specified, then there shall exist a registered
XML schema whose target namespace URI is identical to NSURI, as defined by
XML Namespaces, and whose schema location URI equals <XML valid schema
location URI> XVSL according to the UCS_BASIC collation.

Case:

A) If there exists more than one such registered XML schema, then let XSDN
be a <registered XML schema name> chosen using a deterministic imple-
mentation-defined (IW062) algorithm that is repeatable, in the sense that
if the algorithm is re-evaluated with the same collection of registered XML
schemas that are accessible to the user, the same <registered XML schema
name> will be chosen.

B) Otherwise, let XSD be the registered XML schema descriptor that includes
NSURI as its target namespace URI and XVSL as its schema location URI. Let
XSDN be the <registered XML schema name> included in XSD.

2) Otherwise, a <registeredXMLschemaname>XSDN is chosenusing adeterministic
implementation-defined (IW062) algorithm that is repeatable, in the sense that
if the algorithm is re-evaluatedwith the samecollectionof registeredXMLschemas
that are accessible to the user, the same <registered XML schema name> will be
chosen.

NOTE86—This doesnot say that the algorithmmust choose a<registeredXMLschemaname>
that identifies a registered XML schema. One possibility for the implementation-defined
algorithm is to choose a <registered XML schema name> that does not identify a registered
XML schema, resulting in a syntax error.

ii) Otherwise, there shall exist a registered XML schema whose target namespace URI is
NSURI.

Case:

1) If there exists more than one such registered XML schema, then let XSDN be a
<registered XML schema name> chosen using a deterministic implementation-
defined (IW062) algorithm that is repeatable, in the sense that if the algorithm
is re-evaluated with the same collection of registered XML schemas that are
accessible to the user, the same <registered XML schema name> will be chosen.

2) Otherwise, let XSD be the registered XML schema descriptor that includesNSURI
as its target namespace URI. Let XSDN be the <registered XML schema name>
included in XSD.

c) XSDN shall identify a registered XML schema RXS.

3) RXS is the indicated registered XML schema.

4) If <XML valid element clause> is specified, then:
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Case:a)

i) If <XML valid element namespace specification> is specified, then

Case:

1) If NO NAMESPACE is specified, then let ENSURI be the zero-length string.

2) Otherwise, let ENSURI be <XML valid element namespace URI>.

ii) Otherwise, let ENSURI be NSURI.

b) It is implementation-defined(IA126)whetherRXS shall haveanamespace, among itsunordered
collection of namespaces, whose namespace URI is identical to ENSURI, as defined by XML
Namespaces.

c) ENSURI is the indicated XML namespace.

d) If <XML valid element name specification> is specified, then:

i) Let EN be the <XML valid element name>.

ii) Let GEDSC be the global element declaration schema component whose namespace
URI is identical to ENSURI, as defined by XML Namespaces, and whose XML NCName
is EN. GEDSC is the indicated global element declaration schema component.

iii) It is implementation-defined (IA127) whether RXS shall have a global element declar-
ation schema component whose namespace URI is identical to ENSURI, as defined by
XML Namespaces, and whose XML NCName is EN.

Access Rules

1) Case:

a) If the <XMLvalid according to clause> is contained,without an intervening <SQL routine spec>
that specifies SQL SECURITY INVOKER, in an <SQL schema statement>, then the applicable
privileges of the <authorization identifier> that owns the containing schema shall include
USAGE on RXS.

b) Otherwise, the current privileges shall include USAGE on RXS.

General Rules

1) If <XML valid element clause> is specified, then:

a) If RXS does not have a namespace, among its unordered collection of namespaces, whose
namespace URI is identical to ENSURI, as defined by XML Namespaces, then an exception
condition is raised: data exception— element namespace not declared (2201M).

b) If <XMLvalid element name specification> is specified andRXSdoes not have a global element
declaration schema component whose namespace URI is identical to ENSURI, as defined by
XML Namespaces, and whose XML NCName is EN, then an exception condition is raised: data
exception— global element not declared (2201N).

Conformance Rules

None.
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12 Schema definition andmanipulation

This Clause modifies Clause 11, “Schema definition and manipulation”, in ISO/IEC 9075-2.

12.1 <column definition>
This Subclause modifies Subclause 11.4, “<column definition>”, in ISO/IEC 9075-2.

Function

Define a column of a base table.

Format
<generation expression> ::=

!! All alternatives from ISO/IEC 9075-2
| <left paren> WITH <XML lexically scoped options>

<value expression> <right paren>

Syntax Rules

1) Insert after the last SR: The scope of each <XML namespace declaration item> contained in the
<XML lexically scoped options> is the <generation expression>.

2) Insert after the last SR: The scope of an <XML binary encoding> contained in the <XML lexically
scoped options> is the <generation expression>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: Without FeatureX083, “XMLnamespacedeclarations inDDL”, in conforming
SQL language, a <generation expression> shall not immediately contain an <XML lexically scoped
options> that contains an <XML namespace declaration>.

2) Insert after the last CR: Without Feature X133, “XMLBINARY clause in DDL”, in conforming SQL
language, a<generationexpression>shall not immediately containan<XML lexically scopedoptions>
that contains an <XML binary encoding>.

3) Insert after the last CR: Without Feature X016, “Persistent XML values”, conforming SQL language
shall not contain a <column definition> whose declared type is based on either an XML type or a
distinct type whose source type is an XML type.
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4) Insert after the last CR: Without Feature X251, “Persistent XML values of XML(DOCU-
MENT(UNTYPED)) type”, conforming SQL language shall not contain a <column definition>whose
declared type is based on either the XML(DOCUMENT(UNTYPED)) type or a distinct type whose
source type is the XML(DOCUMENT(UNTYPED)) type.

5) Insert after the last CR: Without Feature X252, “Persistent XML values of XML(DOCUMENT(ANY))
type”, conforming SQL language shall not contain a <column definition> whose declared type is
based on either the XML(DOCUMENT(ANY)) type or a distinct type whose source type is the
XML(DOCUMENT(ANY)) type.

6) Insert after the last CR: Without Feature X256, “Persistent XML values of XML(DOCUMENT(XMLS-
CHEMA)) type”, conforming SQL language shall not contain a <column definition> whose declared
type is based on either the XML(DOCUMENT(XMLSCHEMA)) type or a distinct type whose source
type is the XML(DOCUMENT(XMLSCHEMA)) type.

7) Insert after the last CR: Without Feature X253, “Persistent XML values of XML(CON-
TENT(UNTYPED)) type”, conforming SQL language shall not contain a <column definition> whose
declared type is based on either the XML(CONTENT(UNTYPED)) type or a distinct type whose
source type is the XML(CONTENT(UNTYPED)) type.

8) Insert after the last CR: Without Feature X254, “Persistent XML values of XML(CONTENT(ANY))
type”, conforming SQL language shall not contain a <column definition> whose declared type is
based on either the XML(CONTENT(ANY)) type or a distinct type whose source type is the
XML(CONTENT(ANY)) type.

9) Insert after the last CR: Without Feature X257, “Persistent XML values of XML(CONTENT(XMLS-
CHEMA)) type”, conforming SQL language shall not contain a <column definition> whose declared
type is based on either the XML(CONTENT(XMLSCHEMA)) type or a distinct type whose source
type is the XML(CONTENT(XMLSCHEMA)) type.

10) Insert after the last CR: Without Feature X255, “Persistent XML values of XML(SEQUENCE) type”,
conforming SQL language shall not contain a <column definition> whose declared type is based on
either the XML(SEQUENCE) type or a distinct typewhose source type is the XML(SEQUENCE) type.
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12.2 <check constraint definition>
This Subclause modifies Subclause 11.9, “<check constraint definition>”, in ISO/IEC 9075-2.

Function

Specify a condition for the SQL-data.

Format
<check constraint definition> ::=

!! All alternatives from ISO/IEC 9075-2
| CHECK <left paren> WITH <XML lexically scoped options>

<search condition> <right paren>

Syntax Rules

1) Insert after the last SR: The scope of each <XML namespace declaration item> contained in the
<XML lexically scoped options> is the <check constraint definition>.

2) Insert after the last SR: The scope of an <XML binary encoding> contained in the <XML lexically
scoped options> is the <check constraint definition>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: Without FeatureX083, “XMLnamespacedeclarations inDDL”, in conforming
SQL language, a <check constraint definition> shall not immediately contain and <XML lexically
scoped options> that contains an <XML namespace declaration>.

2) Insert after the last CR: Without Feature X133, “XMLBINARY clause in DDL”, in conforming SQL
language, a <check constraint definition> shall not immediately contain an <XML lexically scoped
options> that contains an <XML binary encoding>.
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12.3 <alter column data type clause>
This Subclause modifies Subclause 11.19, “<alter column data type clause>”, in ISO/IEC 9075-2.

Function

Change the declared type of a column.

Format

No additional Format items.

Syntax Rules

1) Insert after SR 15)j): If DTC is an XML type, then:

a) Let PDTC be the primary XML type modifier of DTC, let SDTC be the secondary XML type
modifier of DTC (if any), let SCHDTC be the registered XML schema of DTC (if any), let NSDTC
be the XML namespace URI of DTC (if any), and let EDTC be the XML NCName of the global
element of DTC (if any).

b) Let PD be the primary XML type modifier of D, let SD be the secondary XML type modifier of
D (if any), let SCHD be the registered XML schema ofD (if any), letNSD be the XML namespace
URI of D (if any), and let ED be the XML NCName of the global element of D (if any).

c) If PDTC is CONTENT, then PD shall be CONTENT or SEQUENCE.

d) If SDTC is UNTYPED, then SD shall be UNTYPED or ANY.

e) If SDTC is XMLSCHEMA, then SD shall be XMLSCHEMA or ANY.

f) If SCHDTC is defined, then SCHD shall be either identical to SCHDTC or not defined.

g) IfNSDTC is defined, thenNSD shall be either identical toNSDTC as definedbyXMLNamespaces
or not defined.

h) If EDTC is defined, then ED shall be either equivalent to EDTC or not defined.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after CR 1): Without Feature X410, “Alter column data type: XML type”, conforming SQL
language shall not specify an <alter column data type clause> that contains a <data type> that spe-
cifies an XML type.
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12.4 <view definition>
This Subclause modifies Subclause 11.32, “<view definition>”, in ISO/IEC 9075-2.

Function

Define a viewed table.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: Without Feature X016, “Persistent XML values”, conforming SQL language
shall not contain a <view definition> that defines a column whose declared type is based on either
an XML type or a distinct type whose source type is an XML type.

2) Insert after the last CR: Without Feature X251, “Persistent XML values of XML(DOCU-
MENT(UNTYPED)) type”, conformingSQL language shall not contain a<viewdefinition> that defines
a columnwhosedeclared type is basedoneither theXML(DOCUMENT(UNTYPED)) typeor adistinct
type whose source type is the XML(DOCUMENT(UNTYPED)) type.

3) Insert after the last CR: Without Feature X252, “Persistent XML values of XML(DOCUMENT(ANY))
type”, conforming SQL language shall not contain a <view definition> that defines a columnwhose
declared type is based on either the XML(DOCUMENT(ANY)) type or a distinct type whose source
type is the XML(DOCUMENT(ANY)) type.

4) Insert after the last CR: Without Feature X256, “Persistent XML values of XML(DOCUMENT(XMLS-
CHEMA)) type”, conformingSQL language shall not contain a<viewdefinition> that defines a column
whose declared type is based on either the XML(DOCUMENT(XMLSCHEMA)) type or a distinct type
whose source type is the XML(DOCUMENT(XMLSCHEMA)) type.

5) Insert after the last CR: Without Feature X253, “Persistent XML values of XML(CON-
TENT(UNTYPED)) type”, conforming SQL language shall not contain a<viewdefinition> that defines
a columnwhose declared type is based on either the XML(CONTENT(UNTYPED)) type or a distinct
type whose source type is the XML(CONTENT(UNTYPED)) type.

6) Insert after the last CR: Without Feature X254, “Persistent XML values of XML(CONTENT(ANY))
type”, conforming SQL language shall not contain a <view definition> that defines a columnwhose
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declared type is based on either the XML(CONTENT(ANY)) type or a distinct type whose source
type is the XML(CONTENT(ANY)) type.

7) Insert after the last CR: Without Feature X257, “Persistent XML values of XML(CONTENT(XMLS-
CHEMA)) type”, conformingSQL language shall not contain a<viewdefinition> that defines a column
whose declared type is based on either the XML(CONTENT(XMLSCHEMA)) type or a distinct type
whose source type is the XML(CONTENT(XMLSCHEMA)) type.

8) Insert after the last CR: Without Feature X255, “Persistent XML values of XML(SEQUENCE) type”,
conformingSQL language shall not contain a<viewdefinition> that defines a columnwhosedeclared
type is based on either the XML(SEQUENCE) type or a distinct type whose source type is the
XML(SEQUENCE) type.
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12.5 <assertion definition>
This Subclause modifies Subclause 11.47, “<assertion definition>”, in ISO/IEC 9075-2.

Function

Specify an integrity constraint.

Format
<assertion definition> ::=

!! All alternatives from ISO/IEC 9075-2
| CREATE ASSERTION <constraint name>

CHECK <left paren> WITH <XML lexically scoped options>
<search condition> <right paren>

    [ <constraint characteristics> ]

Syntax Rules

1) Insert after the last SR: The scope of each <XML namespace declaration item> contained in the
<XML lexically scoped options> is the <assertion definition>.

2) Insert after the last SR: The scope of an <XML binary encoding> contained in the <XML lexically
scoped options> is the <assertion definition>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: Without FeatureX083, “XMLnamespacedeclarations inDDL”, in conforming
SQL language, an <assertion definition> shall not immediately contain an <XML lexically scoped
options> that contains an <XML namespace declaration>.

2) Insert after the last CR: Without Feature X133, “XMLBINARY clause in DDL”, in conforming SQL
language, an<assertiondefinition> shall not immediately contain an<XML lexically scopedoptions>
that contains an <XML binary encoding>.
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12.6 <user-defined type definition>
This Subclause modifies Subclause 11.51, “<user-defined type definition>”, in ISO/IEC 9075-2.

Function

Define a user-defined type.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: Without Feature X013, “Distinct types of XML type”, conforming SQL lan-
guage shall not contain a <representation> that is a <predefined type> that is an XML type.
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12.7 <attribute definition>
This Subclause modifies Subclause 11.52, “<attribute definition>”, in ISO/IEC 9075-2.

Function

Define an attribute of a structured type.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: Without Feature X014, “Attributes of XML type”, conforming SQL language
shall not contain an <attribute definition> that contains a <data type> that is based on either an
XML type or a distinct type whose source type is an XML type.
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12.8 <SQL-invoked routine>
This Subclause modifies Subclause 11.60, “<SQL-invoked routine>”, in ISO/IEC 9075-2.

Function

Define an SQL-invoked routine.

Format
<SQL parameter declaration> ::=

!! All alternatives from ISO/IEC 9075-2
| [ <parameter mode> ]

    [ <SQL parameter name> ]
<parameter type>

    [ RESULT ]
    [ DEFAULT <parameter default> ]

<XML passing mechanism>

<parameter type> ::=
!! All alternatives from ISO/IEC 9075-2

| <data type>
<document or content> <string type option>

<returns clause> ::=
!! All alternatives from ISO/IEC 9075-2

| RETURNS <returns type> <XML passing mechanism>

<returns data type> ::=
!! All alternatives from ISO/IEC 9075-2

| <data type>
<document or content> <string type option>

<string type option> ::=
AS <character string type>

Syntax Rules

1) Insert before SR 9)y): Case:

a) If the <data type> immediately contained in a <parameter type> or <returns data type> is an
XML type and R is an external routine, then <document or content> and <string type option>
shall be specified.

b) Otherwise, <document or content> and <string type option> shall not be specified.

2) Insert before SR 9)y): If the <data type> immediately contained in a <returns data type> that is
immediately contained in a <returns type> RT is an XML type, then RT shall not contain a <result
cast>.

3) Insert after SR24)d)iii)1)A): If the<parameter type>Ti simply contained in the i-th <SQLparameter
declaration> is an XML type, then:

a) Let XDT be the data type identified by the <character string type> contained in <string type
option> immediately contained in Ti. XDT is the associated string type of Pi.

b) Let XO be the <document or content> immediately contained in Ti. XO is the associated XML
option of Pi.
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c) The i-th effective SQL parameter list entry is the i-th <SQL parameter declaration> with the
<parameter type> replaced by XDT.

4) Insert after SR 24)d)iii)2)A)II)1): If RT is an XML type, then:

a) Let XDT be the data type identified by the <character string type> contained in <string type
option> immediately contained in RT. XDT is the associated string type of the result of R.

b) Let XO be the <document or content> immediately contained in RT. XO is the associated XML
option of the result of R.

c) PT is XDT.

5) Insert before SR 24)d)iii)2)B)II)2): If RFTi-PN is an XML type, then:

a) Let XDT be the data type identified by the <character string type> contained in <string type
option> immediately contained in RFTi-PN. XDT is the associated string type of the result of R.

b) Let XO be the <document or content> immediately contained in RFTi-PN. XO is the associated
XML option of the result of R.

c) PTi is XDT.

6) Insert after SR24)d)iv)1)A): If the<parameter type>Ti simply contained in the i-th <SQLparameter
declaration> is an XML type, then:

a) Let XDT be the data type identified by the <character string type> contained in <string type
option> immediately contained in Ti. XDT is the associated string type of Ti.

b) Let XO be the <document or content> immediately contained in Ti. XO is the associated XML
option of Ti.

c) The i-th effective SQL parameter list entry is the i-th <SQL parameter declaration> with the
<parameter type> replaced by XDT.

7) Insert after SR 24)e)i): If the <parameter type> Ti simply contained in the i-th <SQL parameter
declaration> is an XML type, then:

a) Let XDT be the data type identified by the <character string type> contained in <string type
option> immediately contained in Ti. XDT is the associated string type of Ti.

b) Let XO be the <document or content> immediately contained in Ti. XO is the associated XML
option of Ti.

c) The i-th effective SQL parameter list entry is the i-th <SQL parameter declaration> with the
<parameter type> replaced by XDT.

8) Insert after the last SR: Case:

a) If R is an external routine, then <SQL parameter declaration> and <returns clause> shall not
contain an <XML passing mechanism>.

b) Otherwise:

i) If the declared type of an <SQL parameter declaration> is an XML type or a distinct
typewhose source type is an XML type, and the <SQL parameter declaration> does not
contain an <XML passing mechanism>, then it is implementation-defined (IA128)
whether BY REF or BY VALUE is implicit.
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ii) If the declared type of an <SQL parameter declaration> is not an XML type or a distinct
type whose source type is an XML type, then the <SQL parameter declaration> shall
not contain an <XML passing mechanism>.

iii) If R is an SQL-invoked function, the declared type of the <returns type> is an XML type
or a distinct typewhose source type is an XML type, and the <returns clause> does not
contain an <XML passing mechanism>, then it is implementation-defined (IA129)
whether BY REF or BY VALUE is implicit.

iv) If R is an SQL-invoked function and the declared type of the <returns type> is not an
XML type or a distinct typewhose source type is anXML type, then the <returns clause>
shall not contain an <XML passing mechanism>.

Access Rules

No additional Access Rules.

General Rules

1) Insert after GR 3)r): For every SQL parameter that has an associated string type, the routine
descriptor includes the character string type descriptor of the associated string type.

2) Insert after GR 3)r): For every SQL parameter that has an associated XML option, the routine
descriptor includes an indication of the associated XML option.

3) Insert after GR 3)r): For every SQL parameter whose <SQL parameter declaration> contains an
explicit or implicit <XML passingmechanism>, the routine descriptor includes an indication of that
<XML passing mechanism>.

4) Insert after GR 3)s): If R is an SQL function, then the routine descriptor includes an indication of
the explicit or implicit <XML passing mechanism> contained in the <returns clause>.

Conformance Rules

1) Insert after the last CR: Without Feature X120, “XML parameters in SQL routines”, conforming
SQL language shall not contain an <SQL-invoked routine> that simply contains a <language clause>
that contains SQLand that simply contains a<parameter type>or a<returnsdata type> that contains
a <data type> that is based on either an XML type or a distinct type whose source type is an XML
type.

2) Insert after the last CR: Without Feature X121, “XMLparameters in external routines”, conforming
SQL language shall not contain an <SQL-invoked routine> that simply contains a <language clause>
that contains ADA, C, COBOL, FORTRAN, MUMPS, PASCAL, or PLI and that simply contains a
<parameter type> or a <returns data type> that contains a <data type> that is based on either an
XML type or a distinct type whose source type is an XML type.

3) Insert after the lastCR: WithoutFeatureX110, “Host language support forXML:VARCHARmapping”,
conforming SQL language shall not contain a <string type option> that contains CHARACTER
VARYING, CHAR VARYING, or VARCHAR.

4) Insert after the last CR: Without Feature X111, “Host language support for XML: CLOB mapping”,
conforming SQL language shall not contain a <string type option> that contains CHARACTERLARGE
OBJECT, CHAR LARGE OBJECT, or CLOB.

5) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
conforming SQL language shall not contain a <document or content> that is CONTENT.
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6) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, conforming SQL language shall not contain a <document or content> that is DOCUMENT.
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12.9 <user-defined cast definition>
This Subclause modifies Subclause 11.63, “<user-defined cast definition>”, in ISO/IEC 9075-2.

Function

Define a user-defined cast.

Format

No additional Format items.

Syntax Rules

1) Insert after the last SR: Neither SDT nor TDT shall be a distinct type whose source type is an XML
type.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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13 SQL-client modules

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

13.1 <externally-invoked procedure>
This Subclause modifies Subclause 13.3, “<externally-invoked procedure>”, in ISO/IEC 9075-2.

Function

Define an externally-invoked procedure.

Format

No additional Format items.

Syntax Rules

1) Insert into SR 10)e) after

package SQLSTATE_CODES is

the code:

    WARNING_NO_SUBCLASS:
      constant SQLSTATE_TYPE := "01000";
    WARNING_COLUMN_CANNOT_BE_MAPPED_TO_XML:
      constant SQLSTATE_TYPE := "01010";
    SQL_XML_MAPPING_ERROR_NO_SUBCLASS:
      constant SQLSTATE_TYPE := "0N000";
    SQL_XML_MAPPING_ERROR_UNMAPPABLE_XML_NAME:
      constant SQLSTATE_TYPE := "0N001";
    SQL_XML_MAPPING_ERROR_INVALID_XML_CHARACTER:
      constant SQLSTATE_TYPE := "0N002";
    XQUERY_ERROR_NO_SUBCLASS:
      constant SQLSTATE_TYPE := "10000";
    DATA_EXCEPTION_NO_SUBCLASS:
      constant SQLSTATE_TYPE := "22000";
    DATA_EXCEPTION_NOT_AN_XML_DOCUMENT:
      constant SQLSTATE_TYPE := "2200L";
    DATA_EXCEPTION_INVALID_XML_DOCUMENT:
      constant SQLSTATE_TYPE := "2200M";
    DATA_EXCEPTION_INVALID_XML_CONTENT:
      constant SQLSTATE_TYPE := "2200N";
    DATA_EXCEPTION_XML_VALUE_OVERFLOW:
      constant SQLSTATE_TYPE := "2200R";
    DATA_EXCEPTION_INVALID_COMMENT:
      constant SQLSTATE_TYPE := "2200S";
    DATA_EXCEPTION_INVALID_PROCESSING_INSTRUCTION:
      constant SQLSTATE_TYPE := "2200T";
    DATA_EXCEPTION_NOT_AN_XQUERY_DOCUMENT_NODE:
      constant SQLSTATE_TYPE := "2200U";
    DATA_EXCEPTION_INVALID_XQUERY_CONTEXT_ITEM:
      constant SQLSTATE_TYPE := "2200V";
    DATA_EXCEPTION_XQUERY_SERIALIZATION_ERROR:
      constant SQLSTATE_TYPE := "2200W";
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    DATA_EXCEPTION_XQUERY_SEQUENCE_CANNOT_BE_VALIDATED:
      constant SQLSTATE_TYPE := "2201J";
    DATA_EXCEPTION_XQUERY_DOCUMENT_NODE_CANNOT_BE_VALIDATED:
      constant SQLSTATE_TYPE := "2201K";
    DATA_EXCEPTION_NO_XML_SCHEMA_FOUND:
      constant SQLSTATE_TYPE := "2201L";
    DATA_EXCEPTION_ELEMENT_NAMESPACE_NOT_DECLARED:
      constant SQLSTATE_TYPE := "2201M";
    DATA_EXCEPTION_GLOBAL_ELEMENT_NOT_DECLARED:
      constant SQLSTATE_TYPE := "2201N";
    DATA_EXCEPTION_NO_XML_ELEMENT_WITH_THE_SPECIFIED_QNAME:
      constant SQLSTATE_TYPE := "2201P";
    DATA_EXCEPTION_NO_XML_ELEMENT_WITH_THE_SPECIFIED_NAMESPACE:
      constant SQLSTATE_TYPE := "2201Q";
    DATA_EXCEPTION_VALIDATION_FAILURE:
      constant SQLSTATE_TYPE := "2201R";

The text of library unit package Interfaces.SQL is also available in a “digital artifact”. Please see
The text of the Ada library unit package Interfaces.SQL is also available from the ISO website as a
“digital artifact”. See https://standards.iso.org/iso-iec/9075/-14/ed-6/en/ to
download digital artifacts for this document. To download the library unit package, select the file
named ISO_IEC_9075-14(E)_XML-Interfaces.SQL.ada. .

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.

© ISO/IEC 2023 – All rights reserved 257

ISO/IEC 9075-14:2023(E)
13.1 <externally-invoked procedure>

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standards.iso.org/iso-iec/9075/-14/ed-6/en/
https://standards.iso.org/iso-iec/9075/-14/ed-6/en/ISO_IEC_9075-14(E)_XML-Interfaces.SQL.ada
https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


13.2 <SQL procedure statement>
This Subclause modifies Subclause 13.4, “<SQL procedure statement>”, in ISO/IEC 9075-2.

Function

Define all of the SQL-statements that are <SQL procedure statement>s.

Format
<SQL session statement> ::=

!! All alternatives from ISO/IEC 9075-2
| <set XML option statement>

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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13.3 Data type correspondences
This Subclause modifies Subclause 13.5, “Data type correspondences”, in ISO/IEC 9075-2.

Function

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

Tables

Insert intoTable21, “Data type correspondences forAda” the rowsofTable5, “Data type correspondences
for Ada”.

Table 5—Data type correspondences for Ada

Ada Data TypeSQL Data Type

NoneXML

Insert into Table 22, “Data type correspondences for C” the rows of Table 6, “Data type correspondences
for C”.

Table 6—Data type correspondences for C

C Data TypeSQL Data Type

NoneXML

Insert intoTable 23, “Data type correspondences for COBOL” the rowsof Table 7, “Data type correspond-
ences for COBOL”.

Table 7—Data type correspondences for COBOL

COBOL Data TypeSQL Data Type

NoneXML

Insert into Table 24, “Data type correspondences for Fortran” the rows of Table 8, “Data type corres-
pondences for Fortran”.

Table 8—Data type correspondences for Fortran

Fortran Data TypeSQL Data Type

NoneXML

Insert intoTable 25, “Data type correspondences forM” the rowsof Table 9, “Data type correspondences
for M”.
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Table 9—Data type correspondences for M

M Data TypeSQL Data Type

NoneXML

Insert into Table 26, “Data type correspondences for Pascal” the rows of Table 10, “Data type corres-
pondences for Pascal”.

Table 10—Data type correspondences for Pascal

Pascal Data TypeSQL Data Type

NoneXML

Insert into Table 27, “Data type correspondences for PL/I” the rows of Table 11, “Data type correspond-
ences for PL/I”.

Table 11—Data type correspondences for PL/I

PL/I Data TypeSQL Data Type

NoneXML

Conformance Rules

No additional Conformance Rules.
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14 Data manipulation

This Clause modifies Clause 14, “Data manipulation”, in ISO/IEC 9075-2.

14.1 <fetch statement>
This Subclause modifies Subclause 14.5, “<fetch statement>”, in ISO/IEC 9075-2.

Function

Position a standing cursor on a specified row of the standing cursor’s result set and retrieve values from
that row.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) Insert before GR 5)a)i)2): If the declared type of TS is an XML type, then let PTEMP be the <XML
passing mechanism> of TS

2) Augment GR 5)a)i)2) by adding “PTEMP as PASSING” to the list of parameter assignments in the
call to Subclause 10.2, “Store assignment”.

3) Insert before GR 5)b)i)1)B)V)1)b):

Case:

a) If EDT is an XML type, then let PTEMP be the <XML passing mechanism> of TVi

b) Otherwise let PTEMP be the null value.

4) AugmentGR5)b)i)1)B)V)1)b) by adding “PTEMP asPASSING” to the list of parameter assignments
in the call to Subclause 10.2, “Store assignment”.

5) Insert before GR 5)b)i)1)B)V)2)c):

Case:

a) If EDT is an XML type, then let PTEMP be the <XML passing mechanism> of TVi
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b) Otherwise let PTEMP be the null value.

6) AugmentGR5)b)i)1)B)V)2)c) by adding “PTEMP as PASSING” to the list of parameter assignments
in the call to Subclause 10.2, “Store assignment”.

7) Insert before GR5)b)i)2)B): If the declared type ofTVi is an XML type, then letPTEMP be the <XML
passing mechanism> of TVi

8) Augment GR 5)b)i)2)B) by adding “PTEMP as PASSING” to the list of parameter assignments in
the call to Subclause 10.2, “Store assignment”.

Conformance Rules

No additional Conformance Rules.
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14.2 <select statement: single row>
This Subclause modifies Subclause 14.7, “<select statement: single row>”, in ISO/IEC 9075-2.

Function

Retrieve values from a specified row of a table.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) Insert before GR 4)a)i)2): If the declared type of TS is an XML type, then let PTEMP be the <XML
passing mechanism> of TS

2) Augment GR 4)a)i)2) by adding “PTEMP as PASSING” to the list of parameter assignments in the
call to Subclause 10.2, “Store assignment”.

3) Insert before GR 4)b)ii)1)B)V)1)b):

Case:

a) If EDT is an XML type, then let PTEMP be the <XML passing mechanism> of TSi

b) Otherwise let PTEMP be the null value.

4) AugmentGR4)b)ii)1)B)V)1)b) by adding “PTEMP asPASSING” to the list of parameter assignments
in the call to Subclause 10.2, “Store assignment”.

5) Insert before GR 4)b)ii)1)B)V)2)c):

Case:

a) If EDT is an XML type, then let PTEMP be the <XML passing mechanism> of TSi

b) Otherwise let PTEMP be the null value.

6) AugmentGR4)b)ii)1)B)V)2)c) by adding “PTEMP as PASSING” to the list of parameter assignments
in the call to Subclause 10.2, “Store assignment”.

7) Insert beforeGR4)b)ii)2)B): If the declared type ofTSi is anXML type, then letPTEMPbe the<XML
passing mechanism> of TSi.

8) Augment GR 4)b)ii)2)B) by adding “PTEMP as PASSING” to the list of parameter assignments in
the call to Subclause 10.2, “Store assignment”.
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Conformance Rules

No additional Conformance Rules.
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14.3 <delete statement: searched>
This Subclause modifies Subclause 14.9, “<delete statement: searched>”, in ISO/IEC 9075-2.

Function

Delete rows of a table.

Format
<delete statement: searched> ::=

!! All alternatives from ISO/IEC 9075-2
| DELETE WITH <XML lexically scoped options> FROM <target table>

    [ FOR PORTION OF <application time period name>
FROM <point in time 1> TO <point in time 2> ]

    [ [ AS ] <correlation name> ]
    [ WHERE <search condition> ]

Syntax Rules

1) Insert after the last SR: The scope of each <XML namespace declaration item> contained in the
<XML lexically scoped options> is the <delete statement: searched>.

2) Insert after the last SR: The scope of an <XML binary encoding> contained in the <XML lexically
scoped options> is the <delete statement: searched>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: WithoutFeatureX082, “XMLnamespacedeclarations inDML”, in conforming
SQL language, a <delete statement: searched> shall not immediately contain an <XML lexically
scoped options> that contains an <XML namespace declaration>.

2) Insert after the last CR: Without Feature X132, “XMLBINARY clause in DML”, in conforming SQL
language, a <delete statement: searched> shall not immediately contain an <XML lexically scoped
options> that contains an <XML binary encoding>.
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14.4 <insert statement>
This Subclause modifies Subclause 14.11, “<insert statement>”, in ISO/IEC 9075-2.

Function

Create new rows in a table.

Format
<insert statement> ::=

!! All alternatives from ISO/IEC 9075-2
| INSERT WITH <XML lexically scoped options> INTO <insertion target>

<insert columns and source>

Syntax Rules

1) Insert after the last SR: The scope of each <XML namespace declaration item> contained in <XML
lexically scoped options> is the <insert statement>.

2) Insert after the last SR: The scopeof an<XMLbinary encoding> contained in<XML lexically scoped
options> is the <insert statement>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: WithoutFeatureX082, “XMLnamespacedeclarations inDML”, in conforming
SQL language, an<insert statement> shall not immediately containan<XML lexically scopedoptions>
that contains an <XML namespace declaration>.

2) Insert after the last CR: Without Feature X132, “XMLBINARY clause in DML”, in conforming SQL
language, an <insert statement> shall not immediately contain an <XML lexically scoped options>
that contains an <XML binary encoding>.
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14.5 <merge statement>
This Subclause modifies Subclause 14.12, “<merge statement>”, in ISO/IEC 9075-2.

Function

Conditionally update and/or delete rows of a table and/or insert new rows into a table.

Format
<merge statement> ::=

!! All alternatives from ISO/IEC 9075-2
| MERGE WITH <XML lexically scoped options> INTO <target table>

    [ [ AS ] <merge correlation name> ]
USING <table reference> ON <search condition>
<merge operation specification>

Syntax Rules

1) Insert after the last SR: The scope of each <XML namespace declaration item> contained in <XML
lexically scoped options> is the <merge statement>.

2) Insert after the last SR: The scopeof an<XMLbinary encoding> contained in<XML lexically scoped
options> is the <merge statement>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: WithoutFeatureX082, “XMLnamespacedeclarations inDML”, in conforming
SQL language, a <merge statement> shall not immediately contain an<XML lexically scopedoptions>
that contains an <XML namespace declaration>.

2) Insert after the last CR: Without Feature X132, “XMLBINARY clause in DML”, in conforming SQL
language, a <merge statement> shall not immediately contain an <XML lexically scoped options>
that contains an <XML binary encoding>.
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14.6 <update statement: positioned>
This Subclause modifies Subclause 14.13, “<update statement: positioned>”, in ISO/IEC 9075-2.

Function

Update a row of a table.

Format
<update statement: positioned> ::=

!! All alternatives from ISO/IEC 9075-2
| UPDATE WITH <XML lexically scoped options>

<target table> [ [ AS ] <correlation name> ]
SET <set clause list> WHERE CURRENT OF <cursor name>

Syntax Rules

1) Insert after the last SR: The scope of each <XML namespace declaration item> contained in <XML
lexically scoped options> is the <update statement: positioned>.

2) Insert after the last SR: The scopeof an<XMLbinary encoding> contained in<XML lexically scoped
options> is the <update statement: positioned>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: WithoutFeatureX082, “XMLnamespacedeclarations inDML”, in conforming
SQL language, an <update statement: positioned> shall not immediately contain an <XML lexically
scoped options> that contains an <XML namespace declaration>.

2) Insert after the last CR: Without Feature X132, “XMLBINARY clause in DML”, in conforming SQL
language, an<update statement: positioned> shall not immediately contain an<XML lexically scoped
options> that contains an <XML binary encoding>.
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14.7 <update statement: searched>
This Subclause modifies Subclause 14.14, “<update statement: searched>”, in ISO/IEC 9075-2.

Function

Update rows of a table.

Format
<update statement: searched> ::=

!! All alternatives from ISO/IEC 9075-2
| UPDATE WITH <XML lexically scoped options> <target table>

    [ FOR PORTION OF <application time period name>
FROM <point in time 1> TO <point in time 2> ]

    [ [ AS ] <correlation name> ]
SET <set clause list>

    [ WHERE <search condition> ]

Syntax Rules

1) Insert after the last SR: The scope of each <XML namespace declaration item> contained in <XML
lexically scoped options> is the <update statement: searched>.

2) Insert after the last SR: The scopeof an<XMLbinary encoding> contained in<XML lexically scoped
options> is the <update statement: searched>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: WithoutFeatureX082, “XMLnamespacedeclarations inDML”, in conforming
SQL language, an <update statement: searched> shall not immediately contain an <XML lexically
scoped options> that contains an <XML namespace declaration>.

2) Insert after the last CR: Without Feature X132, “XMLBINARY clause in DML”, in conforming SQL
language, an <update statement: searched> shall not immediately contain an <XML lexically scoped
options> that contains an <XML binary encoding>.
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15 Control statements

This Clause modifies Clause 15, “Control statements”, in ISO/IEC 9075-4.

15.1 <compound statement>
This Subclause modifies Subclause 15.1, “<compound statement>”, in ISO/IEC 9075-4.

Function

Specify a statement that groups other statements together.

Format
<compound statement> ::=

!! All alternatives from ISO/IEC 9075-2
| [ <beginning label> <colon> ]

BEGIN [ [ NOT ] ATOMIC ]
DECLARE <XML lexically scoped options> <semicolon>

    [ <local declaration list> ]
    [ <local cursor declaration list> ]
    [ <local handler declaration list> ]
    [ <SQL statement list> ]

END [ <ending label> ]

Syntax Rules

1) Insert after the last SR: The scope of each <XML namespace declaration item> contained in <XML
lexically scoped options> is the <compound statement>.

2) Insert after the last SR: The scopeof an<XMLbinary encoding> contained in<XML lexically scoped
options> is the <compound statement>.

Access Rules

No additional Access Rules.

General Rules
NOTE 87—The General Rules of this Subclause as defined in GR 2) of Subclause 8.3, “Executing a <compound statement>”,
in ISO/IEC 9075-4 are not always terminated when an exception condition is raised.

No additional General Rules.

Conformance Rules

1) Insert after the last CR: Without Feature X084, “XML namespace declarations in compound state-
ments”, in conforming SQL language, a <compound statement> shall not immediately contain an
<XML lexically scoped options> that contains an <XML namespace declaration>.
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2) Insert after the last CR: Without Feature X134, “XMLBINARY clause in compound statements”, in
conforming SQL language, a <compound statement> shall not immediately contain an<XML lexically
scoped options> that contains an <XML binary encoding>.
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15.2 <assignment statement>
This Subclause modifies Subclause 15.5, “<assignment statement>”, in ISO/IEC 9075-4.

Function

Assign a value to an SQL variable, SQL parameter, host parameter, or host variable.

Format
<singleton variable assignment> ::=

!! All alternatives from ISO/IEC 9075-2
| SET <assignment target> <equals operator> <assignment source>

<XML passing mechanism>

Syntax Rules

1) Insert after the last SR: If a <singleton variable assignment> SVA contains an <XML passing
mechanism>, then:

a) The declared type of the <assignment target> AT contained in SVA shall be an XML type.

b) AT shall not be a <host parameter specification>, an <embedded variable specification>, or a
<dynamic parameter specification>.

2) Insert after the last SR: If thedeclared typeof the<assignment target>AT contained in a<singleton
variable assignment> SVA is anXML type,AT is not a <host parameter specification>, an <embedded
variable specification>, or a <dynamic parameter specification>, and SVA does not contain an <XML
passing mechanism>, then it is implementation-defined (ID204) whether an <XML passing mech-
anism> of BY REF or BY VALUE is implicit.

Access Rules

No additional Access Rules.

General Rules

1) Insert before GR1)b): If the declared type ofT is an XML type, then letPTEMP be the <XMLpassing
mechanism>

2) Augment GR 1)b) by adding “PTEMP as PASSING” to the list of parameter assignments in the call
to Subclause 10.2, “Store assignment”.

3) Insert before GR 4)b)ii): If the declared type of FT is an XML type, then let PTEMP be the <XML
passing mechanism>

4) Augment GR 4)b)ii) by adding “PTEMP as PASSING” to the list of parameter assignments in the
call to Subclause 10.2, “Store assignment”.

5) Insert before GR 5)b)v)1)B):

Case:

a) If EDT is an XML type, then let PTEMP be the <XML passing mechanism>
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b) Otherwise let PTEMP be the null value.

6) Augment GR 5)b)v)1)B) by adding “PTEMP as PASSING” to the list of parameter assignments in
the call to Subclause 10.2, “Store assignment”.

7) Insert before GR 5)b)v)2)C):

Case:

a) If EDT is an XML type, then let PTEMP be the <XML passing mechanism>

b) Otherwise let PTEMP be the null value.

8) Augment GR 5)b)v)2)C) by adding “PTEMP as PASSING” to the list of parameter assignments in
the call to Subclause 10.2, “Store assignment”.

Conformance Rules

No additional Conformance Rules.
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16 Session management

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

16.1 <set XML option statement>

Function

Set the XML option of the current SQL-session.

Format
<set XML option statement> ::=
SET XML OPTION <document or content>

Syntax Rules

None.

Access Rules

None.

General Rules

1) Case:

a) IfDOCUMENT is specified, then theXMLoptionof the current SQL-session is set toDOCUMENT.

b) Otherwise, the XML option of the current SQL-session is set to CONTENT.

Conformance Rules

1) Without Feature F761, “Session management”, conforming SQL language shall not contain a <set
XML option statement>.

2) WithoutFeatureX100, “Host language support forXML:CONTENToption”, conformingSQL language
shall not contain a <set XML option statement> that contains CONTENT.

3) Without Feature X101, “Host language support for XML: DOCUMENT option”, conforming SQL lan-
guage shall not contain a <set XML option statement> that contains DOCUMENT.
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17 Dynamic SQL

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

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

Function

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

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) Insert into Table 30, “Codes used for SQL data types in Dynamic SQL” the rows of Table 12, “Codes
used for SQL data types in Dynamic SQL”.

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

CodeData Type

137XML

Conformance Rules

No additional Conformance Rules.
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17.2 <input using clause>
This Subclause modifies Subclause 20.11, “<input using clause>”, in ISO/IEC 9075-2.

Function

Supply input values for an <SQL dynamic statement>.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) Insert before GR 6)c)ii): If SDT is a character string type and TDT is an XML type, then:

a) Let XO be the XML option of the current SQL-session.

b) It is implementation-defined (IA121) whether XWO is STRIP WHITESPACE or PRESERVE
WHITESPACE.

c) If the <XML parse>

XMLPARSE (XO SV XWO)

does not conform to the Syntax Rules of Subclause 6.17, “<XML parse>”, then an exception
condition is raised: dynamic SQL error — restricted data type attribute violation (07006).

d) The <XML parse>

XMLPARSE (XO SV XWO)

is effectively performed and is the value of the i-th input dynamic parameter.
NOTE 88— The effective performance of the <XML parse> includes the raising of exceptions as specified in the
General Rules of that Subclause.

Conformance Rules

No additional Conformance Rules.
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17.3 <output using clause>
This Subclause modifies Subclause 20.12, “<output using clause>”, in ISO/IEC 9075-2.

Function

Supply output values for an <SQL dynamic statement>.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) Insert after GR 5)d)ii): If SDT is the XML type and TDT is a character string type, then:

a) Let XO be the XML option of the current SQL-session.

b) It is implementation-defined (IA118) whether XDO is INCLUDING XMLDECLARATION or
EXCLUDING XMLDECLARATION.

c) Case:

i) If the character set of TDT is UTF16, then let BOM be U&'\FEFF'.

ii) Otherwise, let BOM be the zero-length string of type TDT.

d) If the <string value function>

XMLSERIALIZE (XO SV AS TDT XDO)

does not conform to the Syntax Rules of Subclause 6.9, “<string value function>”, then an
exception condition is raised: dynamic SQL error — restricted data type attribute violation
(07006).

e) The <string value function>

BOM || XMLSERIALIZE (XO SV AS TDT XDO)

is effectively performed and is the value TV of the i-th <target specification>.
NOTE 89—The effective performance of the <XML character string serialization> includes the raising of exceptions
as specified in the General Rules of that Subclause.

Conformance Rules

No additional Conformance Rules.
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17.4 <prepare statement>
This Subclause modifies Subclause 20.7, “<prepare statement>”, in ISO/IEC 9075-2.

Function

Prepare a statement for execution.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) Insert after GR 5)a)xviii)1)E):
NOTE 90— The following “part 2” predicates do not have any value expressions with declared type information:
<XML content predicate part 2>, <XML document predicate part 2>, <XML valid predicate part 2>.

2) Insert after GR5)a)xxxvii): IfDP is an <XMLvalue expression> simply contained in <XML character
string serialization>, <XML binary string serialization>, <XML concatenation>, <XML document>,
or <XML validate>, then DT is an implementation-defined (IV239) XML type.

3) Insert after GR 5)a)xxxvii): If DP is a <row value predicand> simply contained in <XML content
predicate>, <XML document predicate>, or <XML valid predicate>, then DT is an implementation-
defined (IV239) XML type.

4) Insert after GR 5)a)xxxvii): If DP is a <character value expression> simply contained in <XML
comment>, <XML PI>, or <XML text>, then DT is CHARACTER VARYING (ML).

Conformance Rules

No additional Conformance Rules.
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18 Embedded SQL

This Clause modifies Clause 21, “Embedded SQL”, in ISO/IEC 9075-2.

18.1 <embedded SQL host program>
This Subclause modifies Subclause 21.1, “<embedded SQL host program>”, in ISO/IEC 9075-2.

Function

Specify an <embedded SQL host program>.

Format

No additional Format items.

Syntax Rules

1) Insert before SR 22)h)ii)2): If EVN identifies an XML VARCHAR host variable, an XML CLOB host
variable, or an XML BLOB host variable, then:

a) Let XO be the XML option of EVN.

b) Let XWO be the XML whitespace option of EVN.

c) EVN is replaced by

XMLPARSE (XO PN XWO)

2) Insert before SR 22)l)i)7): For each HVNi, 1 (one) ≤ i ≤ n, that identifies some HVi that is either an
XMLVARCHAR host variable, an XML CLOB host variable, or an XMLBLOB host variable, the Syntax
Rules of Subclause 9.8, “Host parameter mode determination”, in ISO/IEC 9075-2, are applied with
the PDi corresponding to HVNi as HOST PARAM DECL and ES as SQL PROC STMT; let PMODEi be the
PARAMETERMODE returned from the application of those Syntax Rules, to determine whether the
corresponding XPi is an input host parameter, an output host parameter, or both an input host
parameter and an output host parameter.

a) Among XPi, 1 (one) ≤ i ≤ n, let d be the number of host parameters, where PMODEi is equal to
“IN”, e be the number of host parameters, where PMODEi is equal to “OUT”, and f be the
number of host parameters, where PMODEi is equal to “INOUT”.

b) Among XPi, 1 (one) ≤ i ≤ n, let XPIj, 1 (one) ≤ j ≤ d, be the host parameters, where PMODEi is
equal to “IN”, letXPOk, 1 (one)≤ k≤ e, be the host parameters,wherePMODEi is equal to “OUT”,
and let XPIOl, 1 (one) ≤ l ≤ f, be the host parameters, where PMODEi is equal to “INOUT”.

c) For 1 (one) ≤ j ≤ d:

i) Let XPNIj be the <host parameter name> of XPIj.

ii) Let XHVIj be the host variable corresponding to XPIj.
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iii) Let XDOCIj be the XML option of XHVIj.

iv) Let XSPWIj be the XML whitespace option of XHVIj.

v) It is implementation-defined (IA118)whetherXDOIj is INCLUDINGXMLDECLARATION
or EXCLUDING XMLDECLARATION.

d) For 1 (one) ≤ k ≤ e:

i) Let XPNOk be the <host parameter name> of XPOk.

ii) Let XHVOk be the host variable corresponding to XPOk.

iii) Let XDOCOk be the XML option of XHVOk.

iv) Let XSPWOk be the XML whitespace option of XHVOk.

v) It is implementation-defined(IA118)whetherXDOOk is INCLUDINGXMLDECLARATION
or EXCLUDING XMLDECLARATION.

vi) Let XLOk be the length of XHVOk.

vii) If XHVOk is an XML VARCHAR host variable or XML CLOB host variable, then let XCSOk
be the character set of XHVOk.

viii) Case:

1) If XHVOk is an XML VARCHAR host variable, then let XTOk be

VARCHAR(XLOk) CHARACTER SET XCSOk

2) If XHVOk is an XML BLOB host variable, then let XTOk be

BLOB(XLOk)

3) Otherwise, let XTOk be

CLOB(XLOk) CHARACTER SET XCSOk

ix) Case:

1) If XCSOk is UTF16, then let OBOMk be U&'\FEFF'.

2) Otherwise, let OBOMk be the zero-length string of type XTOk.

e) For 1 (one) ≤ l ≤ f:

i) Let XPNIOl be the <host parameter name> of XPIOl.

ii) Let XHVIOl be the host variable corresponding to XPIOl.

iii) Let XDOCIOl be the XML option of XHVIOl.

iv) Let XSPWIOl be the XML whitespace option of XHVIOl.

v) It is implementation-defined(IA118)whetherXDOIOl is INCLUDINGXMLDECLARATION
or EXCLUDING XMLDECLARATION.

vi) Let XLIOl be the length of XHVIOl.

280 © ISO/IEC 2023 – All rights reserved

ISO/IEC 9075-14:2023(E)
18.1 <embedded SQL host program>

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


vii) If XHVIOl is an XML VARCHAR host variable or XML CLOB host variable, then let XCSIOl
be the character set of XHVIOl.

viii) Case:

1) If XHVIOl is an XML VARCHAR host variable, then let XTIOl be

VARCHAR(XLIOl) CHARACTER SET XCSIOl

2) If XHVIOl is an XML BLOB host variable, then let XTIOl be

BLOB(XLIOl)

3) Otherwise, let XTIOl be

CLOB(XLIOl) CHARACTER SET XCSIOl

ix) Case:

1) If XCSIOl is UTF16, then let IOBOMl be U&'\FEFF'.

2) Otherwise, let IOBOMl be the zero-length string of type XTIOl.

f) Let XVIj, 1 (one) ≤ j ≤ d, XVOk, 1 (one) ≤ k ≤ e, and XVIOl, 1 (one) ≤ l ≤ f, be implementation-
dependent (UV013) <SQL variable name>s, each of which is not equivalent to any other <SQL
variable name> contained in ES, to any <SQL parameter name> contained in ES, or to any
<column name> contained in ES.

3) Insert before SR 22)l)i)7)B): If HVi identifies an XML VARCHAR host variable, an XML CLOB host
variable, or an XML BLOB variable, then

Case:

a) If PMODEi is equal to “IN”, then let PXNIj, 1(one) ≤ j ≤ d, be the <host parameter name> of the
input host parameter that corresponds to Pi. HVNi is replaced by XVIj.

b) If PMODEi is equal to “OUT”, then let PXNOk, 1 (one) ≤ k ≤ e, be the <host parameter name>
of the output host parameter that corresponds to Pi. HVNi is replaced by XVOk.

c) Otherwise, let PXNIOl, 1 (one) ≤ l ≤ f, be the <host parameter name> of the host parameter
that corresponds to Pi. HVNi is replaced by XVIOl.

4) Insert into SR 22)l)i)8) after

DECLARE SVIa TUIa;

the code:

DECLARE XVI1 XML;
    ...

DECLARE XVId XML;

5) Insert into SR 22)l)i)8) after

DECLARE SVOb TUOb;

the code:

DECLARE XVO1 XML;
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    ...
DECLARE XVOe XML;

6) Insert into SR 22)l)i)8) after

DECLARE SVIOc TUIOc;

the code:

DECLARE XVIO1 XML;
    ...

DECLARE XVIOf XML;

7) Insert into SR 22)l)i)8) after

SET SVIa = TSINa (CAST (PNIa AS TTIa));

the code:

SET XVI1 = XMLPARSE (XDOCI1 XPNI1 XSPWI1);
    ...

SET XVId = XMLPARSE (XDOCId XPNId XSPWId);

8) Insert into SR 22)l)i)8) after

SET SVIOc = TSIONc (CAST (PNIOc AS TTIOc));

the code:

SET XVIO1 = XMLPARSE (XDOCIO1 XPNIO1 XSPWIO1);
    ...

SET XVIOf = XMLPARSE (XDOCIOf XPNIOf XSPWIOf);

9) Insert into SR 22)l)i)8) after

SET PNOb = CAST ( FSONb (SVOb) AS TSOb);

the code:

SET XPNO1 = OBOM1 || XMLSERIALIZE ( XDOCO1 XVO1 AS XTO1 XDOO1 );
    ...

SET XPNOe = OBOMe || XMLSERIALIZE ( XDOCOe XVOe AS XTOe XDOOe );

10) Insert into SR 22)l)i)8) after

SET PNIOc = CAST ( FSIONc (SVIOc) AS TSIOc);

the code:

SET XPNIO1 = IOBOM1 || XMLSERIALIZE ( XDOCIO1 XVIO1 AS XTIO1 XDOIO1 );
    ...

SET XPNIOf = IOBOMf || XMLSERIALIZE ( XDOCIOf XVIOf AS XTIOf XDOIOf );

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.
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Conformance Rules

No additional Conformance Rules.
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18.2 <embedded SQL Ada program>
This Subclause modifies Subclause 21.3, “<embedded SQL Ada program>”, in ISO/IEC 9075-2.

Function

Specify an <embedded SQL Ada program>.

Format
<Ada derived type specification> ::=

!! All alternatives from ISO/IEC 9075-2
| <Ada XML CLOB variable>
| <Ada XML BLOB variable>

<Ada XML BLOB variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS BLOB <left paren> <large object length> <right paren>

<Ada XML CLOB variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS CLOB <left paren> <character large object length> <right paren>
    [ CHARACTER SET [ IS ] <character set specification> ]

Syntax Rules

1) Insert after SR 4)c)xi): If ATS is <Ada XML CLOB variable>, then the <host parameter data type>
ofHV is CHARACTER LARGEOBJECTwithmaximum length specified by the <character large object
length> contained in ATS and character set specified by the <character set specification> contained
in ATS. If <character set specification> is not specified, then the character set is implementation-
defined (ID217).

2) Insert after SR 4)c)xi): If ATS is <Ada XML BLOB variable>, then the <host parameter data type>
of HV is BINARY LARGE OBJECT with maximum length specified by the <large object length> con-
tained in ATS.

3) Insert after SR 5)f): The syntax

SQL TYPE IS XML XO XWO AS CLOB (L)
CHARACTER SET IS CS

for a given <Ada host identifier> HVN shall be replaced by

TYPE HVN IS RECORD
HVN_RESERVED : Interfaces.SQL.INT ;
HVN_LENGTH : Interfaces.SQL.INT ;
HVN_DATA : Interfaces.SQL.CHAR (1..LL);

END RECORD;

in any <Ada XML CLOB variable>, where:

a) NV is the numeric value of L as specified in Subclause 6.1, “<data type>”.

b) The value of LL is NV*k.

c) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.
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d) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

e) CS is a <character set name> as specified in Subclause 5.3, “Names and identifiers”.

HVN is an XML CLOB host variable. L is the length of XML CLOB host variable. CS is the character set
of XML CLOB host variable. If XO is the zero-length string, then it is implementation-defined (ID218)
whether DOCUMENT or CONTENT is the XML option of XML CLOB host variable; otherwise XO is the
XML option of XML CLOB host variable. If XWO is the zero-length string, then it is implementation-
defined (IA131) whether STRIP WHITESPACE or PRESERVEWHITESPACE is the XML whitespace
option of the XML CLOB host variable; otherwise, XWO is the XMLwhitespace option of the XML CLOB
host variable.

NOTE 91— The length of the XML CLOB host variable contains an implicit or explicit <char length units>.

4) Insert after SR 5)f): The syntax

SQL TYPE IS XML XO XWO AS BLOB (L)

for a given <Ada host identifier> HVN shall be replaced by

TYPE HVN IS RECORD
HVN_RESERVED : Interfaces.SQL.INT ;
HVN_LENGTH : Interfaces.SQL.INT ;
HVN_DATA : Interfaces.SQL.CHAR (1..L);

END RECORD;

in any <Ada XML BLOB variable>, where:

a) L is the numeric value of <large object length> as specified in Subclause 6.1, “<data type>”.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

HVN is an XML BLOB host variable. L is the length of XML BLOB host variable. If XO is the zero-length
string, then it is implementation-defined (ID218) whether DOCUMENT or CONTENT is the XML
option of XML BLOB host variable; otherwise XO is the XML option of XML BLOB host variable. If XWO
is the zero-length string, then it is implementation-defined (IA131) whether STRIP WHITESPACE
or PRESERVEWHITESPACE is the XMLwhitespace option of the XML BLOB host variable; otherwise,
XWO is the XML whitespace option of the XML BLOB host variable.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: Without Feature X111, “Host language support for XML: CLOB mapping”,
conforming SQL language shall not contain an <Ada XML CLOB variable>.
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2) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conforming SQL language, <Ada XMLCLOB variable> shall not immediately contain a <document
or content> that is CONTENT.

3) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conforming SQL language, <Ada XML CLOB variable> shall not immediately contain a
<document or content> that is DOCUMENT.

4) Insert after the last CR: Without Feature X112, “Host language support for XML: BLOB mapping”,
conforming SQL language shall not contain an <Ada XML BLOB variable>.

5) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conforming SQL language, <Ada XMLBLOBvariable> shall not immediately contain a <document
or content> that is CONTENT.

6) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conforming SQL language, <Ada XML BLOB variable> shall not immediately contain a
<document or content> that is DOCUMENT.

7) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <Ada XML CLOB variable> shall not immediately contain an
<XML whitespace option> that is STRIP WHITESPACE.

8) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <Ada XML BLOB variable> shall not immediately contain an
<XML whitespace option> that is STRIP WHITESPACE.

9) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACEoption”, in conforming SQL language, <AdaXMLCLOBvariable> shall not immediately
contain an <XML whitespace option> that is PRESERVEWHITESPACE.

10) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACEoption”, in conforming SQL language, <AdaXMLBLOBvariable> shall not immediately
contain an <XML whitespace option> that is PRESERVEWHITESPACE.
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18.3 <embedded SQL C program>
This Subclause modifies Subclause 21.4, “<embedded SQL C program>”, in ISO/IEC 9075-2.

Function

Specify an <embedded SQL C program>.

Format
<C derived variable> ::=

!! All alternatives from ISO/IEC 9075-2
| <C XML VARCHAR variable>
| <C XML CLOB variable>
| <C XML BLOB variable>

<C XML VARCHAR variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS VARCHAR
    [ CHARACTER SET [ IS ] <character set specification> ]

<C host identifier> <C array specification> [ <C initial value> ]
    [ { <comma> <C host identifier> <C array specification> [ <C initial value> ] }...
]

<C XML CLOB variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS CLOB <left paren> <character large object length> <right paren>
    [ CHARACTER SET [ IS ] <character set specification> ]

<C host identifier> [ <C initial value> ]
    [ { <comma> <C host identifier> [ <C initial value> ] }... ]

<C XML BLOB variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS BLOB <left paren> <large object length> <right paren>
<C host identifier> [ <C initial value> ]

    [ { <comma> <C host identifier> [ <C initial value> ] }... ]

Syntax Rules

1) Insert after SR 4)c)x): If CVS contains <C XML VARCHAR variable>, then the <host parameter data
type> of HV is CHARACTER VARYING, with maximum length specified by the <character length>
of the <C array specification>,measured in the units specifiedby the explicit or implicit <char length
units>. The character set is specified by the <character set specification>; if omitted, the character
set is implementation-defined (ID217). The value in HV is terminated by a null character and the
position occupied by this null character is included in themaximum length ofHV. The SQL data type
of the character string resulting from the invocation of the XMLSERIALIZE operator on a value of
XML type is CHARACTER VARYING whose maximum length is 1 (one) less than the <character
length> of the <C array specification> and whose value does not include the terminating null char-
acter. The <length> shall be greater than 1 (one).

2) Insert after SR4)c)x): IfCVS contains<CXMLCLOBvariable>, then the<host parameterdata type>
ofHV is CHARACTERLARGEOBJECT,withmaximum length specifiedby the <character large object
length>, and with character set specified by the <character set specification>. If there is no <char-
acter set specification>, then the character set is implementation-defined (ID217). The SQL data
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type of the character string resulting from the invocation of the XMLSERIALIZE operator on a value
of XML type is CHARACTER LARGE OBJECT with maximum length and character set of the <host
parameter data type> of HV.

3) Insert after SR 4)c)x): If CVS contains <C XML BLOB variable>, then the <host parameter data
type> ofHV is BINARYLARGEOBJECT,withmaximum length specified by the <large object length>.

4) Augment the lead text of SR 5)a) by adding “<C XML VARCHAR variable> and <C XML CLOB vari-
able>” to the list of variables.

5) Insert after SR 5)f): The syntax

SQL TYPE IS XML XO XWO AS VARCHAR
CHARACTER SET IS CS hvn[L]

for a given <C host identifier> hvn shall be replaced by:

char hvn [LL]

in any <C XML VARCHAR variable>, where:

a) NV is the numeric value of L as specified in Subclause 6.1, “<data type>”, and the value of LL
is NV*k.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

d) CS is a <character set name> as specified in Subclause 5.3, “Names and identifiers”.

hvn is an XML VARCHAR host variable. L is the length of XML VARCHAR host variable. CS is the char-
acter set of XML VARCHAR host variable. If XO is the zero-length string, then it is implementation-
defined (ID218)whetherDOCUMENTorCONTENT is theXMLoptionofXMLVARCHARhost variable;
otherwise XO is the XML option of XMLVARCHAR host variable. If XWO is the zero-length string, then
it is implementation-defined (IA131) whether STRIP WHITESPACE or PRESERVEWHITESPACE is
the XMLwhitespace option of the XMLVARCHARhost variable; otherwiseXWO is the XMLwhitespace
option of the XML VARCHAR host variable.

NOTE 92— The length of the XML VARCHAR host variable contains an implicit or explicit <char length units>.

6) Insert after SR 5)f): The syntax

SQL TYPE IS XML XO XWO AS CLOB(L)
CHARACTER SET IS CS hvn

for a given <C host identifier> hvn shall be replaced by:

struct {
  long          hvn_reserved;
  unsigned long hvn_length;
  char          hvn_data[LL];
} hvn

in any <C XML CLOB variable>, where:

a) NV is the numeric value of L as specified in Subclause 6.1, “<data type>”, and the value of LL
is NV*k.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

288 © ISO/IEC 2023 – All rights reserved

ISO/IEC 9075-14:2023(E)
18.3 <embedded SQL C program>

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

d) CS is a <character set name> as specified in Subclause 5.3, “Names and identifiers”.

hvn is an XML CLOB host variable. L is the length of XML CLOB host variable. CS is the character set
of XML CLOB host variable. If XO is the zero-length string, then it is implementation-defined (ID218)
whether DOCUMENT or CONTENT is the XML option of XML CLOB host variable; otherwise XO is
theXMLoption of XMLCLOBhost variable. IfXWO is the zero-length string, then it is implementation-
defined (IA131) whether STRIP WHITESPACE or PRESERVEWHITESPACE is the XML whitespace
option of the XML CLOB host variable; otherwise XWO is the XMLwhitespace option of the XML CLOB
host variable.

NOTE 93— The length of the XML CLOB host variable contains an implicit or explicit <char length units>.

7) Insert after SR 5)f): The syntax

SQL TYPE IS XML XO XWO AS BLOB(L)

for a given <C host identifier> hvn shall be replaced by:

struct {
  long          hvn_reserved;
  unsigned long hvn_length;
  char          hvn_data[L];
} hvn

in any <C XML BLOB variable>, where:

a) L is the numeric value of <large object length> as specified in Subclause 6.1, “<data type>”.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

hvn is an XML BLOB host variable. L is the length of XML BLOB host variable. If XO is the zero-length
string, then it is implementation-defined (ID218) whether DOCUMENT or CONTENT is the XML
option of XML BLOB host variable; otherwise XO is the XML option of XML BLOB host variable. If
XWO is the zero-length string, then it is implementation-defined (IA131) whether STRIP
WHITESPACE or PRESERVEWHITESPACE is the XML whitespace option of the XML BLOB host
variable; otherwise XWO is the XML whitespace option of the XML BLOB host variable.

8) Augment SR 7) by adding “XML” to the list of words.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the lastCR: WithoutFeatureX110, “Host language support forXML:VARCHARmapping”,
conforming SQL language shall not contain a <C XML VARCHAR variable>.
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2) Insert after the last CR: Without Feature X111, “Host language support for XML: CLOB mapping”,
conforming SQL language shall not contain a <C XML CLOB variable>.

3) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conforming SQL language, neither <C XML VARCHAR variable> nor <C XML CLOB variable> shall
immediately contain a <document or content> that is CONTENT.

4) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conformingSQL language, neither<CXMLVARCHARvariable>nor<CXMLCLOBvariable>
shall immediately contain a <document or content> that is DOCUMENT.

5) Insert after the last CR: Without Feature X112, “Host language support for XML: BLOB mapping”,
conforming SQL language shall not contain a <C XML BLOB variable>.

6) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conforming SQL language, <C XML BLOB variable> shall not immediately contain a <document
or content> that is CONTENT.

7) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conforming SQL language, <C XML BLOB variable> shall not immediately contain a
<document or content> that is DOCUMENT.

8) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <C XML CLOB variable> shall not immediately contain an
<XML whitespace option> that is STRIP WHITESPACE.

9) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <C XML BLOB variable> shall not immediately contain an
<XML whitespace option> that is STRIP WHITESPACE.

10) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <C XML VARCHAR variable> shall not immediately contain
an <XML whitespace option> that is STRIP WHITESPACE.

11) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACE option”, in conforming SQL language, <C XML CLOB variable> shall not immediately
contain an <XML whitespace option> that is PRESERVEWHITESPACE.

12) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACE option”, in conforming SQL language, <C XML BLOB variable> shall not immediately
contain an <XML whitespace option> that is PRESERVEWHITESPACE.

13) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACE option”, in conforming SQL language, <C XML VARCHAR variable> shall not immedi-
ately contain an <XML whitespace option> that is PRESERVEWHITESPACE.
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18.4 <embedded SQL COBOL program>
This Subclause modifies Subclause 21.5, “<embedded SQL COBOL program>”, in ISO/IEC 9075-2.

Function

Specify an <embedded SQL COBOL program>.

Format
<COBOL derived type specification> ::=

!! All alternatives from ISO/IEC 9075-2
| <COBOL XML CLOB variable>
| <COBOL XML BLOB variable>

<COBOL XML BLOB variable> ::=
[ USAGE [ IS ] ] SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS BLOB <left paren> <large object length> <right paren>

<COBOL XML CLOB variable> ::=
[ USAGE [ IS ] ] SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS CLOB <left paren> <character large object length> <right paren>
    [ CHARACTER SET [ IS ] <character set specification> ]

Syntax Rules

1) Insert after SR 4)d)x): If CTS contains <COBOL XML CLOB variable>, then the <host parameter
data type> of HV is CHARACTER LARGE OBJECT with the maximum length specified by <character
large object length> and character set specified by <character set specification>. If <character set
specification> is not specified, thenan implementation-defined (ID217)<character set specification>
is implicit.

2) Insert after SR 4)d)x): If CTS contains <COBOL XML BLOB variable>, then the <host parameter
data type> ofHV is BINARYLARGEOBJECTwithmaximum length specifiedby<large object length>
contained in CTS.

3) Insert after SR 5)d): The syntax

SQL TYPE IS XML XO XWO AS CLOB ( L )
CHARACTER SET IS CS

for a given <COBOL host identifier> HVN shall be replaced by:

49 HVN-RESERVED PIC S9(9) USAGE IS BINARY.
49 HVN-LENGTH PIC S9(9) USAGE IS BINARY.
49 HVN-DATA PIC X(LL).

in any <COBOL XML CLOB variable>, where:

a) NV is the numeric value of L as specified in Subclause 6.1, “<data type>”, and the value of LL
is NV*k.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.
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d) CS is a <character set name> as specified in Subclause 5.3, “Names and identifiers”.

HVN is an XML CLOB host variable. L is the length of XML CLOB host variable. CS is the character set
of XML CLOB host variable. If XO is the zero-length string, then it is implementation-defined (ID218)
whether DOCUMENT or CONTENT is the XML option of XML CLOB host variable; otherwise XO is
theXMLoption of XMLCLOBhost variable. IfXWO is the zero-length string, then it is implementation-
defined (IA131) whether STRIP WHITESPACE or PRESERVEWHITESPACE is the XML whitespace
option of the XML CLOB host variable; otherwise XWO is the XMLwhitespace option of the XML CLOB
host variable.

NOTE 94— The length of the XML CLOB host variable contains an implicit or explicit <char length units>.

4) Insert after SR 5)d): The syntax

SQL TYPE IS XML XO XWO AS BLOB ( L )

for a given <COBOL host identifier> HVN shall be replaced by:

49 HVN-RESERVED PIC S9(9) USAGE IS BINARY.
49 HVN-LENGTH PIC S9(9) USAGE IS BINARY.
49 HVN-DATA PIC X(L).

in any <COBOL XML BLOB variable>, where:

a) L is the numeric value of <large object length> as specified in Subclause 6.1, “<data type>”.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

HVN is an XML BLOB host variable. L is the length of XML BLOB host variable. If XO is the zero-length
string, then it is implementation-defined (ID218) whether DOCUMENT or CONTENT is the XML
option of XML BLOB host variable; otherwise XO is the XML option of XML BLOB host variable. If
XWO is the zero-length string, then it is implementation-defined (IA131) whether STRIP
WHITESPACE or PRESERVEWHITESPACE is the XML whitespace option of the XML BLOB host
variable; otherwise XWO is the XML whitespace option of the XML BLOB host variable.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: Without Feature X111, “Host language support for XML: CLOB mapping”,
conforming SQL language shall not contain a <COBOL XML CLOB variable>.

2) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conforming SQL language, <COBOL XML CLOB variable> shall not immediately contain a <docu-
ment or content> that is CONTENT.
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3) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conforming SQL language, <COBOL XML CLOB variable> shall not immediately contain
a <document or content> that is DOCUMENT.

4) Insert after the last CR: Without Feature X112, “Host language support for XML: BLOB mapping”,
conforming SQL language shall not contain a <COBOL XML BLOB variable>.

5) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conforming SQL language, <COBOL XML BLOB variable> shall not immediately contain a <docu-
ment or content> that is CONTENT.

6) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conforming SQL language, <COBOL XML BLOB variable> shall not immediately contain
a <document or content> that is DOCUMENT.

7) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <COBOL XML CLOB variable> shall not immediately contain
an <XML whitespace option> that is STRIP WHITESPACE.

8) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <COBOL XML BLOB variable> shall not immediately contain
an <XML whitespace option> that is STRIP WHITESPACE.

9) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACE option”, in conforming SQL language, <COBOL XML CLOB variable> shall not imme-
diately contain an <XML whitespace option> that is PRESERVEWHITESPACE.

10) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACE option”, in conforming SQL language, <COBOL XML BLOB variable> shall not imme-
diately contain an <XML whitespace option> that is PRESERVEWHITESPACE.
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18.5 <embedded SQL Fortran program>
This Subclause modifies Subclause 21.6, “<embedded SQL Fortran program>”, in ISO/IEC 9075-2.

Function

Specify an <embedded SQL Fortran program>.

Format
<Fortran derived type specification> ::=

!! All alternatives from ISO/IEC 9075-2
| <Fortran XML CLOB variable>
| <Fortran XML BLOB variable>

<Fortran XML BLOB variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS BLOB <left paren> <large object length> <right paren>

<Fortran XML CLOB variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS CLOB <left paren> <character large object length> <right paren>
    [ CHARACTER SET [ IS ] <character set specification> ]

Syntax Rules

1) Insert after SR 5)g)xi): If FTS contains <Fortran XML CLOB variable>, then the <host parameter
data type> of HV is CHARACTER LARGE OBJECT with the maximum length specified by the <char-
acter large object length> and character set specified by <character set specification>. If <character
set specification> is not specified, then an implementation-defined (ID217) <character set specific-
ation> is implicit.

2) Insert after SR 5)g)xi): If FTS contains <Fortran XML BLOB variable>, then the <host parameter
data type> ofHV is BINARY LARGEOBJECTwith themaximum length specified by the <large object
length> contained in FTS.

3) Insert after SR 6)d): The syntax

SQL TYPE IS XML XO XWO AS CLOB ( L )
CHARACTER SET IS CS

for a given <Fortran host identifier> HVN shall be replaced by

CHARACTER HVN (L+8)
INTEGER*4 HVN_RESERVED
INTEGER*4 HVN_LENGTH
CHARACTER HVN_DATA * LL
EQUIVALENCE (HVN(1), HVN_RESERVED)
EQUIVALENCE (HVN(5), HVN_LENGTH)
EQUIVALENCE (HVN(9), HVN_DATA)

in any <Fortran XML CLOB variable>, where:

a) NV is the numeric value of L as specified in Subclause 6.1, “<data type>”, and the value of LL
is NV*k.
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b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

d) CS is a <character set name> as specified in Subclause 5.3, “Names and identifiers”.

HVN is an XML CLOB host variable. L is the length of XML CLOB host variable. CS is the character set
of XML CLOB host variable. If XO is the zero-length string, then it is implementation-defined (ID218)
whether DOCUMENT or CONTENT is the XML option of XML CLOB host variable; otherwise XO is
theXMLoption of XMLCLOBhost variable. IfXWO is the zero-length string, then it is implementation-
defined (IA131) whether STRIP WHITESPACE or PRESERVEWHITESPACE is the XML whitespace
option of the XML CLOB host variable; otherwise XWO is the XMLwhitespace option of the XML CLOB
host variable.

NOTE 95— The length of the XML CLOB host variable contains an implicit or explicit <char length units>.

4) Insert after SR 6)d): The syntax

SQL TYPE IS XML XO XWO AS BLOB ( L )

for a given <Fortran host identifier> HVN shall be replaced by

CHARACTER HVN (L+8)
INTEGER*4 HVN_RESERVED
INTEGER*4 HVN_LENGTH
CHARACTER HVN_DATA * L
EQUIVALENCE (HVN(1), HVN_RESERVED)
EQUIVALENCE (HVN(5), HVN_LENGTH)
EQUIVALENCE (HVN(9), HVN_DATA)

in any <Fortran XML BLOB variable>, where:

a) L is the numeric value of <large object length> as specified in Subclause 6.1, “<data type>”.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

HVN is an XML BLOB host variable. L is the length of XML BLOB host variable. If XO is the zero-length
string, then it is implementation-defined (ID218) whether DOCUMENT or CONTENT is the XML
option of XML BLOB host variable; otherwise XO is the XML option of XML BLOB host variable. If
XWO is the zero-length string, then it is implementation-defined (IA131) whether STRIP
WHITESPACE or PRESERVEWHITESPACE is the XML whitespace option of the XML BLOB host
variable; otherwise XWO is the XML whitespace option of the XML BLOB host variable.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.
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Conformance Rules

1) Insert after the last CR: Without Feature X111, “Host language support for XML: CLOB mapping”,
conforming SQL language shall not contain a <Fortran XML CLOB variable>.

2) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conforming SQL language, <Fortran XML CLOB variable> shall not immediately contain a <docu-
ment or content> that is CONTENT.

3) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conforming SQL language, <Fortran XML CLOB variable> shall not immediately contain
a <document or content> that is DOCUMENT.

4) Insert after the last CR: Without Feature X112, “Host language support for XML: BLOB mapping”,
conforming SQL language shall not contain a <Fortran XML BLOB variable>.

5) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conforming SQL language, <Fortran XML BLOB variable> shall not immediately contain a <docu-
ment or content> that is CONTENT.

6) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conforming SQL language, <Fortran XML BLOB variable> shall not immediately contain
a <document or content> that is DOCUMENT.

7) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <Fortran XML CLOB variable> shall not immediately contain
an <XML whitespace option> that is STRIP WHITESPACE.

8) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <Fortran XML BLOB variable> shall not immediately contain
an <XML whitespace option> that is STRIP WHITESPACE.

9) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACE option”, in conforming SQL language, <Fortran XML CLOB variable> shall not imme-
diately contain an <XML whitespace option> that is PRESERVEWHITESPACE.

10) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACE option”, in conforming SQL language, <Fortran XML BLOB variable> shall not
immediately contain an <XML whitespace option> that is PRESERVEWHITESPACE.
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18.6 <embedded SQL Pascal program>
This Subclause modifies Subclause 21.8, “<embedded SQL Pascal program>”, in ISO/IEC 9075-2.

Function

Specify an <embedded SQL Pascal program>.

Format
<Pascal derived type specification> ::=

!! All alternatives from ISO/IEC 9075-2
| <Pascal XML CLOB variable>
| <Pascal XML BLOB variable>

<Pascal XML CLOB variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS CLOB <left paren> <character large object length> <right paren>
    [ CHARACTER SET [ IS ] <character set specification> ]

<Pascal XML BLOB variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS BLOB <left paren> <large object length> <right paren>

Syntax Rules

1) Insert after SR 4)f)x): If PTS is <Pascal XML CLOB variable>, then the <host parameter data type>
ofHV is CHARACTER LARGEOBJECTwithmaximum length specified by the <character large object
length> contained in PTS and character set specified by the <character set specification> contained
in PTS. If <character set specification> is not specified, then the character set is implementation-
defined (ID217).

2) Insert after SR 4)f)x): If PTS is <Pascal XML BLOB variable>, then the <host parameter data type>
of HV is BINARY LARGE OBJECT with maximum length specified by the <large object length> con-
tained in PTS.

3) Insert after SR 5)f): The syntax

SQL TYPE IS XML XO XWO AS CLOB ( L )
CHARACTER SET IS CS

for a given <Pascal host identifier> HVN shall be replaced by

VAR HVN = RECORD
HVN_RESERVED : INTEGER ;
HVN_LENGTH : INTEGER ;
HVN_DATA : PACKED ARRAY [ 1..LL ] OF CHAR ;

END ;

in any <Pascal XML CLOB variable>, where:

a) NV is the numeric value of L as specified in Subclause 6.1, “<data type>”, and the value of LL
is NV*k.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.
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c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

d) CS is a <character set name> as specified in Subclause 5.3, “Names and identifiers”.

HVN is an XML CLOB host variable. L is the length of XML CLOB host variable. CS is the character set
of XML CLOB host variable. If XO is the zero-length string, then it is implementation-defined (ID218)
whether DOCUMENT or CONTENT is the XML option of XML CLOB host variable; otherwise XO is
theXMLoption of XMLCLOBhost variable. IfXWO is the zero-length string, then it is implementation-
defined (IA131) whether STRIP WHITESPACE or PRESERVEWHITESPACE is the XML whitespace
option of the XML CLOB host variable; otherwise XWO is the XMLwhitespace option of the XML CLOB
host variable.

NOTE 96— The length of the XML CLOB host variable contains an implicit or explicit <char length units>.

4) Insert after SR 5)f): The syntax

SQL TYPE IS XML XO XWO AS BLOB
( L )

for a given <Pascal host identifier> HVN shall be replaced by

VAR HVN = RECORD
HVN_RESERVED : INTEGER ;
HVN_LENGTH : INTEGER ;
HVN_DATA : PACKED ARRAY [ 1..L ] OF CHAR ;

END ;

in any <Pascal XML BLOB variable>, where:

a) L is the numeric value of <large object length> as specified in Subclause 6.1, “<data type>”.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

HVN is an XML BLOB host variable. L is the length of XML BLOB host variable. If XO is the zero-length
string, then it is implementation-defined (ID218) whether DOCUMENT or CONTENT is the XML
option of XML BLOB host variable; otherwise XO is the XML option of XML BLOB host variable. If
XWO is the zero-length string, then it is implementation-defined (IA131) whether STRIP
WHITESPACE or PRESERVEWHITESPACE is the XML whitespace option of the XML BLOB host
variable; otherwise XWO is the XML whitespace option of the XML BLOB host variable.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the last CR: Without Feature X111, “Host language support for XML: CLOB mapping”,
conforming SQL language shall not contain a <Pascal XML CLOB variable>.
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2) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conformingSQL language, <Pascal XMLCLOBvariable> shall not immediately containa<document
or content> that is CONTENT.

3) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conforming SQL language, <Pascal XML CLOB variable> shall not immediately contain
a <document or content> that is DOCUMENT.

4) Insert after the last CR: Without Feature X112, “Host language support for XML: BLOB mapping”,
conforming SQL language shall not contain a <Pascal XML BLOB variable>.

5) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conformingSQL language, <Pascal XMLBLOBvariable> shall not immediately containa<document
or content> that is CONTENT.

6) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conforming SQL language, <Pascal XML BLOB variable> shall not immediately contain
a <document or content> that is DOCUMENT.

7) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <Pascal XML CLOB variable> shall not immediately contain
an <XML whitespace option> that is STRIP WHITESPACE.

8) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <Pascal XML BLOB variable> shall not immediately contain
an <XML whitespace option> that is STRIP WHITESPACE.

9) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACE option”, in conforming SQL language, <Pascal XML CLOB variable> shall not immedi-
ately contain an <XML whitespace option> that is PRESERVEWHITESPACE.

10) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACE option”, in conforming SQL language, <Pascal XML BLOB variable> shall not immedi-
ately contain an <XML whitespace option> that is PRESERVEWHITESPACE.

© ISO/IEC 2023 – All rights reserved 299

ISO/IEC 9075-14:2023(E)
18.6 <embedded SQL Pascal program>

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


18.7 <embedded SQL PL/I program>
This Subclause modifies Subclause 21.9, “<embedded SQL PL/I program>”, in ISO/IEC 9075-2.

Function

Specify an <embedded SQL PL/I program>.

Format
<PL/I derived type specification> ::=

!! All alternatives from ISO/IEC 9075-2
| <PL/I XML VARCHAR variable>
| <PL/I XML CLOB variable>
| <PL/I XML BLOB variable>

<PL/I XML VARCHAR variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS VARCHAR <left paren> <character length> <right paren>
    [ CHARACTER SET [ IS ] <character set specification> ]

<PL/I XML CLOB variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS CLOB <left paren> <character large object length> <right paren>
    [ CHARACTER SET [ IS ] <character set specification> ]

<PL/I XML BLOB variable> ::=
SQL TYPE IS XML [ <document or content> ]
    [ <XML whitespace option> ]

AS BLOB <left paren> <large object length> <right paren>

Syntax Rules

1) Insert after SR 4)e)xi): If PTS contains <PL/I XML VARCHAR variable>, then the <host parameter
data type>ofHV is CHARACTERVARYINGwithmaximum length specifiedby the<character length>
contained in PTS and character set is specified by the <character set specification> contained in
PTS. If <character set specification> is not specified, then an implementation-defined (ID217)
<character set specification> is implicit.

2) Insert after SR 4)e)xi): If PTS contains <PL/I XML CLOB variable>, then the <host parameter data
type> ofHV is CHARACTER LARGE OBJECTwithmaximum length specified by the <character large
object length> contained in PTS and with character set set specified by the <character set specific-
ation>. If <character set specification> is not specified, then an implementation-defined (ID217)
<character set specification> is implicit.

3) Insert after SR 4)e)xi): If PTS contains <PL/I XML BLOB variable>, then the <host parameter data
type> ofHV is BINARY LARGE OBJECTwithmaximum length specified by the <large object length>
contained in PTS.

4) Insert after SR 5)d): The syntax

SQL TYPE IS XML XO XWO AS VARCHAR (L)
CHARACTER SET IS CS

for a given <PL/I host identifier> HVN shall be replaced by:
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CHARACTER VARYING (LL)

in any <PL/I XML VARCHAR variable>, where:

a) NV is the numeric value of L as specified in Subclause 6.1, “<data type>”, and the value of LL
is NV*k.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

d) CS is a <character set name> as specified in Subclause 5.3, “Names and identifiers”.

HVN is an XML VARCHAR host variable. L is the length of XML VARCHAR host variable. CS is the
character set of XMLVARCHARhost variable. IfXO is the zero-length string, then it is implementation-
defined (ID218)whetherDOCUMENTorCONTENT is theXMLoptionofXMLVARCHARhost variable;
otherwise XO is the XML option of XMLVARCHAR host variable. If XWO is the zero-length string, then
it is implementation-defined (IA131) whether STRIP WHITESPACE or PRESERVEWHITESPACE is
the XMLwhitespace option of the XMLVARCHARhost variable; otherwiseXWO is the XMLwhitespace
option of the XML VARCHAR host variable.

NOTE 97— The length of the XML VARCHAR host variable contains an implicit or explicit <char length units>.

5) Insert after SR 5)d): The syntax

SQL TYPE IS XML XO XWO AS CLOB ( L )
CHARACTER SET IS CS

for a given <PL/I host identifier> HVN shall be replaced by:

DCL 1 HVN
      2 HVN_RESERVED FIXED BINARY (31),
      2 HVN_LENGTH   FIXED BINARY (31),
      2 HVN_DATA     CHARACTER ( LL );

in any <PL/I XML CLOB variable>, where:

a) NV is the numeric value of L as specified in Subclause 6.1, “<data type>”, and the value of LL
is NV*k.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

d) CS is a <character set name> as specified in Subclause 5.3, “Names and identifiers”.

HVN is an XML CLOB host variable. L is the length of XML CLOB host variable. CS is the character set
of XML CLOB host variable. If XO is the zero-length string, then it is implementation-defined (ID218)
whether DOCUMENT or CONTENT is the XML option of XML CLOB host variable; otherwise XO is
theXMLoption of XMLCLOBhost variable. IfXWO is the zero-length string, then it is implementation-
defined (IA131) whether STRIP WHITESPACE or PRESERVEWHITESPACE is the XML whitespace
option of the XML CLOB host variable; otherwise XWO is the XMLwhitespace option of the XML CLOB
host variable.

NOTE 98— The length of the XML CLOB host variable contains an implicit or explicit <char length units>.

6) Insert after SR 5)d): The syntax

SQL TYPE IS XML XO XWO AS BLOB ( L )
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for a given <PL/I host identifier> HVN shall be replaced by:

DCL 1 HVN
      2 HVN_RESERVED FIXED BINARY (31),
      2 HVN_LENGTH   FIXED BINARY (31),
      2 HVN_DATA     CHARACTER ( L );

in any <PL/I XML BLOB variable>, where:

a) L is the numeric value of <large object length> as specified in Subclause 6.1, “<data type>”.

b) XO is either <document or content> as specified in Subclause 6.9, “<string value function>”,
or the zero-length string.

c) XWO is either <XMLwhitespace option> as specified in Subclause 6.17, “<XML parse>”, or the
zero-length string.

HVN is an XML BLOB host variable. L is the length of XML BLOB host variable. If XO is the zero-length
string, then it is implementation-defined (ID218) whether DOCUMENT or CONTENT is the XML
option of XML BLOB host variable; otherwise XO is the XML option of XML BLOB host variable. If
XWO is the zero-length string, then it is implementation-defined (IA131) whether STRIP
WHITESPACE or PRESERVEWHITESPACE is the XML whitespace option of the XML BLOB host
variable; otherwise XWO is the XML whitespace option of the XML BLOB host variable.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) Insert after the lastCR: WithoutFeatureX110, “Host language support forXML:VARCHARmapping”,
conforming SQL language shall not contain a <PL/I XML VARCHAR variable>.

2) Insert after the last CR: Without Feature X111, “Host language support for XML: CLOB mapping”,
conforming SQL language shall not contain a <PL/I XML CLOB variable>.

3) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conformingSQL language, neither<PL/I XMLVARCHARvariable>nor<PL/I XMLCLOBvariable>
shall immediately contain a <document or content> that is CONTENT.

4) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conforming SQL language, neither <PL/I XML VARCHAR variable> nor <PL/I XML CLOB
variable> shall immediately contain a <document or content> that is DOCUMENT.

5) Insert after the last CR: Without Feature X112, “Host language support for XML: BLOB mapping”,
conforming SQL language shall not contain a <PL/I XML BLOB variable>.

6) Insert after the last CR: Without FeatureX100, “Host language support for XML: CONTENToption”,
in conforming SQL language, <PL/I XMLBLOBvariable> shall not immediately contain a <document
or content> that is CONTENT.

7) Insert after the last CR: Without Feature X101, “Host language support for XML: DOCUMENT
option”, in conforming SQL language, <PL/I XML BLOB variable> shall not immediately contain a
<document or content> that is DOCUMENT.
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8) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <PL/I XML CLOB variable> shall not immediately contain an
<XML whitespace option> that is STRIP WHITESPACE.

9) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <PL/I XML BLOB variable> shall not immediately contain an
<XML whitespace option> that is STRIP WHITESPACE.

10) Insert after the last CR: WithoutFeatureX113, “Host language support forXML: STRIPWHITESPACE
option”, in conforming SQL language, <PL/I XMLVARCHAR variable> shall not immediately contain
an <XML whitespace option> that is STRIP WHITESPACE.

11) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACEoption”, in conformingSQL language, <PL/IXMLCLOBvariable> shall not immediately
contain an <XML whitespace option> that is PRESERVEWHITESPACE.

12) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACEoption”, in conformingSQL language, <PL/IXMLBLOBvariable> shall not immediately
contain an <XML whitespace option> that is PRESERVEWHITESPACE.

13) Insert after the last CR: Without Feature X114, “Host language support for XML: PRESERVE
WHITESPACE option”, in conforming SQL language, <PL/I XML VARCHAR variable> shall not
immediately contain an <XML whitespace option> that is PRESERVEWHITESPACE.
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19 Call-Level Interface specifications

This Clause modifies Clause 6, “Call-Level Interface specifications”, in ISO/IEC 9075-3.

19.1 SQL/CLI data type correspondences
This Subclause modifies Subclause 6.19, “SQL/CLI data type correspondences”, in ISO/IEC 9075-3.

Function

Specify the SQL/CLI data type correspondences for SQL data types and host language types associated
with the requiredparametermechanisms, as shown inTable 3, “Supported calling conventions of SQL/CLI
routines by language”, in ISO/IEC 9075-3.

Tables

Insert into Table 39, “SQL/CLI data type correspondences for Ada” the rows of Table 13, “SQL/CLI data
type correspondences for Ada”.

Table 13— SQL/CLI data type correspondences for Ada

Ada Data TypeSQL Data Type

NoneXML

Insert into Table 40, “SQL/CLI data type correspondences for C” the rows of Table 14, “SQL/CLI data
type correspondences for C”.

Table 14— SQL/CLI data type correspondences for C

C Data TypeSQL Data Type

NoneXML

Insert into Table 41, “SQL/CLI data type correspondences for COBOL” the rows of Table 15, “SQL/CLI
data type correspondences for COBOL”.

Table 15— SQL/CLI data type correspondences for COBOL

COBOL Data TypeSQL Data Type

NoneXML

Insert into Table 42, “SQL/CLI data type correspondences for Fortran” the rows of Table 16, “SQL/CLI
data type correspondences for Fortran”.
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Table 16— SQL/CLI data type correspondences for Fortran

Fortran Data TypeSQL Data Type

NoneXML

Insert into Table 43, “SQL/CLI data type correspondences for M” the rows of Table 17, “SQL/CLI data
type correspondences for M”.

Table 17— SQL/CLI data type correspondences for M

MUMPS Data TypeSQL Data Type

NoneXML

Insert into Table 44, “SQL/CLI data type correspondences for Pascal” the rows of Table 18, “SQL/CLI
data type correspondences for Pascal”.

Table 18— SQL/CLI data type correspondences for Pascal

Pascal Data TypeSQL Data Type

NoneXML

Insert into Table 45, “SQL/CLI data type correspondences for PL/I” the rows of Table 19, “SQL/CLI data
type correspondences for PL/I”.

Table 19— SQL/CLI data type correspondences for PL/I

PL/I Data TypeSQL Data Type

NoneXML

© ISO/IEC 2023 – All rights reserved 305

ISO/IEC 9075-14:2023(E)
19.1 SQL/CLI data type correspondences

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 90
75

-14
:20

23

https://standardsiso.com/api/?name=4e922d9d74ec0c4dc2efec4550c120dd


20 Diagnostics management

This Clause modifies Clause 23, “Diagnostics management”, in ISO/IEC 9075-2.

20.1 <get diagnostics statement>
This Subclause modifies Subclause 23.1, “<get diagnostics statement>”, in ISO/IEC 9075-2.

Function

Get exception or completion condition information from the diagnostics area.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

1) Insert into Table 39, “SQL-statement codes” the rows of Table 20, “SQL-statement codes”.

Table 20— SQL-statement codes

CodeIdentifierSQL-statement

138SET XML OPTION<set XML option statement>

Conformance Rules

No additional Conformance Rules.
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21 Information Schema

This Clause modifies Clause 6, “Information Schema”, in ISO/IEC 9075-11.

21.1 Information Schema digital artifact
This Subclause modifies Subclause 6.1, “Information Schema digital artifact”, in ISO/IEC 9075-11.

Insert after the 1st paragraph: These schema definition andmanipulation statements are also available
from the ISO website as a “digital artifact”. See https://standards.iso.org/iso-iec/9075/-
14/ed-6/en/ to download digital artifacts for this document. To download the schema definition and
manipulation statements, select the file named ISO_IEC_9075-14(E)_XML-schema-defini-
tion.sql.

21.2 NCNAME domain

Function

Define a domain that contains an NCNAME.

Definition

CREATE DOMAIN NCNAME AS
CHARACTER VARYING(L)

CHARACTER SET CS;
GRANT USAGE ON NCNAME

TO PUBLIC WITH GRANT OPTION;

Description

1) It is implementation-defined (IA130) whether this domain specifies all variable-length character
string values that conform to the rules for formation and representation of an XML 1.0 NCName or
an XML 1.1 NCName.

NOTE 99— There is no way in SQL to specify a <domain constraint> that would be true for an XML 1.0 NCName or
an XML 1.1 NCName and false for all other character string values.

2) L is the implementation-defined (IL200) maximum length of an XML 1.0 NCName or XML 1.1
NCName.

3) CS is an implementation-defined (IV233) character set whose character repertoire is UCS.

Conformance Rules

1) Without Feature F251, “Domain support”, conforming SQL language shall not reference the domain
INFORMATION_SCHEMA.NCNAME.
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21.3 URI domain

Function

Define a domain that contains a URI.

Definition

CREATE DOMAIN URI AS
CHARACTER VARYING(L)

CHARACTER SET CS;
GRANT USAGE ON URI

TO PUBLIC WITH GRANT OPTION;

Description

1) This domain specifies all variable-length character string values that conform to the rules for
formation and representation of an <XML URI>.

2) L is the implementation-defined (IL201) maximum length of an <XML URI>.

3) CS is an implementation-defined (IV233) character set whose character repertoire is UCS.

Conformance Rules

1) Without Feature F251, “Domain support”, conforming SQL language shall not reference the domain
INFORMATION_SCHEMA.URI.
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21.4 ATTRIBUTES view
This Subclause modifies Subclause 6.12, “ATTRIBUTES view”, in ISO/IEC 9075-11.

Function

Identify the attributes of user-defined types defined in this catalog that are accessible to a given user or
role.

Definition

Insert into the Definition after

        DECLARED_DATA_TYPE, DECLARED_NUMERIC_PRECISION,
        DECLARED_NUMERIC_SCALE

the code:

,
D1.XML_PRIMARY_MODIFIER, D1.XML_SECONDARY_MODIFIER,
D1.XML_SCHEMA_CATALOG, D1.XML_SCHEMA_SCHEMA, D1.XML_SCHEMA_NAME,
D1.XML_SCHEMA_NAMESPACE, D1.XML_SCHEMA_ELEMENT

Conformance Rules

1) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ATTRIBUTES:

a) XML_SCHEMA_CATALOG.

b) XML_SCHEMA_SCHEMA.

c) XML_SCHEMA_NAME.

2) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ATTRIBUTES:

a) XML_SCHEMA_NAMESPACE.

b) XML_SCHEMA_ELEMENT.
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21.5 COLUMNS view
This Subclause modifies Subclause 6.22, “COLUMNS view”, in ISO/IEC 9075-11.

Function

Identify the columns of tables defined in this catalog that are accessible to a given user or role.

Definition

Insert into the Definition after

COALESCE (D1.DECLARED_NUMERIC_PRECISION, D2.DECLARED_NUMERIC_PRECISION)
AS DECLARED_NUMERIC_PRECISION,

COALESCE (D1.DECLARED_NUMERIC_SCALE, D2.DECLARED_NUMERIC_SCALE)
AS DECLARED_NUMERIC_SCALE

the code:

,
COALESCE (D1.XML_PRIMARY_MODIFIER, D2.XML_PRIMARY_MODIFIER) AS
         XML_PRIMARY_MODIFIER,
COALESCE (D1.XML_SECONDARY_MODIFIER, D2.XML_SECONDARY_MODIFIER) AS
         XML_SECONDARY_MODIFIER,
COALESCE (D1.XML_SCHEMA_CATALOG, D2.XML_SCHEMA_CATALOG) AS
         XML_SCHEMA_CATALOG,
COALESCE (D1.XML_SCHEMA_SCHEMA, D2.XML_SCHEMA_SCHEMA) AS
         XML_SCHEMA_SCHEMA,
COALESCE (D1.XML_SCHEMA_NAME, D2.XML_SCHEMA_NAME) AS
         XML_SCHEMA_NAME,
COALESCE (D1.XML_SCHEMA_NAMESPACE, D2.XML_SCHEMA_NAMESPACE) AS
         XML_SCHEMA_NAMESPACE,
COALESCE (D1.XML_SCHEMA_ELEMENT, D2.XML_SCHEMA_ELEMENT) AS
         XML_SCHEMA_ELEMENT

Conformance Rules

1) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.COLUMNS:

a) XML_SCHEMA_CATALOG.

b) XML_SCHEMA_SCHEMA.

c) XML_SCHEMA_NAME.

2) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.COLUMNS:

a) XML_SCHEMA_NAMESPACE.

b) XML_SCHEMA_ELEMENT.
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21.6 DOMAINS view
This Subclause modifies Subclause 6.30, “DOMAINS view”, in ISO/IEC 9075-11.

Function

Identify the domains defined in this catalog that are accessible to a given user or role.

Definition

Insert into the Definition after

      DTD.DECLARED_DATA_TYPE, DTD.DECLARED_NUMERIC_PRECISION,
      DTD.DECLARED_NUMERIC_SCALE

the code:

,
DTD.XML_PRIMARY_MODIFIER, DTD.XML_SECONDARY_MODIFIER,
DTD.XML_SCHEMA_CATALOG, DTD.XML_SCHEMA_SCHEMA, DTD.XML_SCHEMA_NAME,
DTD.XML_SCHEMA_NAMESPACE, DTD.XML_SCHEMA_ELEMENT

Conformance Rules

1) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.DOMAINS:

a) XML_SCHEMA_CATALOG.

b) XML_SCHEMA_SCHEMA.

c) XML_SCHEMA_NAME.

2) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.DOMAINS:

a) XML_SCHEMA_NAMESPACE.

b) XML_SCHEMA_ELEMENT.
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21.7 ELEMENT_TYPES view
This Subclause modifies Subclause 6.31, “ELEMENT_TYPES view”, in ISO/IEC 9075-11.

Function

Identify the element types defined in this catalog that are accessible to a given user or role.

Definition

Insert into the Definition after

        DTD.DECLARED_DATA_TYPE, DTD.DECLARED_NUMERIC_PRECISION,
        DTD.DECLARED_NUMERIC_SCALE

the code:

,
DTD.XML_PRIMARY_MODIFIER, DTD.XML_SECONDARY_MODIFIER,
DTD.XML_SCHEMA_CATALOG, DTD.XML_SCHEMA_SCHEMA, DTD.XML_SCHEMA_NAME,
DTD.XML_SCHEMA_NAMESPACE, DTD.XML_SCHEMA_ELEMENT

Conformance Rules

1) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ELEMENT_TYPES:

a) XML_SCHEMA_CATALOG.

b) XML_SCHEMA_SCHEMA.

c) XML_SCHEMA_NAME.

2) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ELEMENT_TYPES:

a) XML_SCHEMA_NAMESPACE.

b) XML_SCHEMA_ELEMENT.
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21.8 FIELDS view
This Subclause modifies Subclause 6.33, “FIELDS view”, in ISO/IEC 9075-11.

Function

Identify the field types defined in this catalog that are accessible to a given user or role.

Definition

Insert into the Definition after

        DTD.DECLARED_DATA_TYPE, DTD.DECLARED_NUMERIC_PRECISION,
        DTD.DECLARED_NUMERIC_SCALE

the code:

,
DTD.XML_PRIMARY_MODIFIER, DTD.XML_SECONDARY_MODIFIER,
DTD.XML_SCHEMA_CATALOG, DTD.XML_SCHEMA_SCHEMA, DTD.XML_SCHEMA_NAME,
DTD.XML_SCHEMA_NAMESPACE, DTD.XML_SCHEMA_ELEMENT

Conformance Rules

1) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.FIELDS:

a) XML_SCHEMA_CATALOG.

b) XML_SCHEMA_SCHEMA.

c) XML_SCHEMA_NAME.

2) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.FIELDS:

a) XML_SCHEMA_NAMESPACE.

b) XML_SCHEMA_ELEMENT.
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21.9 METHOD_SPECIFICATION_PARAMETERS view
This Subclausemodifies Subclause 6.36, “METHOD_SPECIFICATION_PARAMETERS view”, in ISO/IEC9075-11.

Function

Identify the SQL parameters of method specifications described in the METHOD_SPECIFICATIONS view
that are accessible to a given user or role.

Definition

Insert into the Definition after

           D.DECLARED_DATA_TYPE, D.DECLARED_NUMERIC_PRECISION,
           D.DECLARED_NUMERIC_SCALE

the code:

,
D.XML_PRIMARY_MODIFIER, D.XML_SECONDARY_MODIFIER,
D.XML_SCHEMA_CATALOG, D.XML_SCHEMA_SCHEMA, D.XML_SCHEMA_NAME,
D.XML_SCHEMA_NAMESPACE, D.XML_SCHEMA_ELEMENT

Conformance Rules

1) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.METHOD_SPECIFICATION_PARAMETERS:

a) XML_SCHEMA_CATALOG.

b) XML_SCHEMA_SCHEMA.

c) XML_SCHEMA_NAME.

2) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.METHOD_SPECIFICATION_PARAMETERS:

a) XML_SCHEMA_NAMESPACE.

b) XML_SCHEMA_ELEMENT.
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21.10 METHOD_SPECIFICATIONS view
This Subclause modifies Subclause 6.37, “METHOD_SPECIFICATIONS view”, in ISO/IEC 9075-11.

Function

Identify the SQL-invoked methods in the catalog that are accessible to a given user or role.

Definition

Insert into the Definition after

           D.DECLARED_DATA_TYPE, D.DECLARED_NUMERIC_PRECISION,
           D.DECLARED_NUMERIC_SCALE

the code:

,
D.XML_PRIMARY_MODIFIER, D.XML_SECONDARY_MODIFIER,
D.XML_SCHEMA_CATALOG, D.XML_SCHEMA_SCHEMA, D.XML_SCHEMA_NAME,
D.XML_SCHEMA_NAMESPACE, D.XML_SCHEMA_ELEMENT,
DT.XML_PRIMARY_MODIFIER AS RESULT_CAST_XML_PRIMARY_MODIFIER,
DT.XML_SECONDARY_MODIFIER AS RESULT_CAST_XML_SECONDARY_MODIFIER,
DT.XML_SCHEMA_CATALOG AS RESULT_CAST_XML_SCHEMA_CATALOG,
DT.XML_SCHEMA_SCHEMA AS RESULT_CAST_XML_SCHEMA_SCHEMA,
DT.XML_SCHEMA_NAME AS RESULT_CAST_XML_SCHEMA_NAME,
DT.XML_SCHEMA_NAMESPACE AS RESULT_CAST_XML_SCHEMA_NAMESPACE,
DT.XML_SCHEMA_ELEMENT AS RESULT_CAST_XML_SCHEMA_ELEMENT

Conformance Rules

1) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.METHOD_SPECIFICATIONS:

a) XML_SCHEMA_CATALOG.

b) XML_SCHEMA_SCHEMA.

c) XML_SCHEMA_NAME.

d) RESULT_CAST_XML_SCHEMA_CATALOG.

e) RESULT_CAST_XML_SCHEMA_SCHEMA.

f) RESULT_CAST_XML_SCHEMA_NAME.

2) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.METHOD_SPECIFICATIONS:

a) XML_SCHEMA_NAMESPACE.

b) XML_SCHEMA_ELEMENT.

c) RESULT_CAST_XML_SCHEMA_NAMESPACE.

d) RESULT_CAST_XML_SCHEMA_ELEMENT.
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21.11 PARAMETERS view
This Subclause modifies Subclause 6.38, “PARAMETERS view”, in ISO/IEC 9075-11.

Function

Identify the SQL parameters of SQL-invoked routines defined in this catalog that are accessible to a given
user or role.

Definition

Insert into the Definition after

END AS PARAMETER_DEFAULT,
           DTD.TABLE_SEMANTICS, DTD.IS_PRUNABLE, DTD.HAS_PASS_THROUGH_COLUMNS

the code:

      ,
      DTD.XML_PRIMARY_MODIFIER, DTD.XML_SECONDARY_MODIFIER,
      DTD.XML_SCHEMA_CATALOG, DTD.XML_SCHEMA_SCHEMA, DTD.XML_SCHEMA_NAME,
      DTD.XML_SCHEMA_NAMESPACE, DTD.XML_SCHEMA_ELEMENT,
      DTD2.DATA_TYPE AS XML_CHAR_TYPE,
      DTD2.CHARACTER_MAXIMUM_LENGTH AS XML_CHAR_MAX_LEN,
      DTD2.CHARACTER_OCTET_LENGTH AS XML_CHAR_OCT_LEN,
      DTD2.CHARACTER_SET_CATALOG AS XML_CHAR_SET_CAT,
      DTD2.CHARACTER_SET_SCHEMA AS XML_CHAR_SET_SCH,
      DTD2.CHARACTER_SET_NAME AS XML_CHAR_SET_NAME,
      DTD2.COLLATION_CATALOG AS XML_CHAR_COLL_CAT,
      DTD2.COLLATION_SCHEMA AS XML_CHAR_COLL_SCH,
      DTD2.COLLATION_NAME AS XML_CHAR_COLL_NAME,
      DTD2.DTD_IDENTIFIER AS XML_CHAR_DTD_ID,
      P.XML_OPTION, P.XML_PASSING_MECHANISM

Insert into the Definition after

            = ( DTD.OBJECT_CATALOG, DTD.OBJECT_SCHEMA, DTD.OBJECT_NAME,
                DTD.OBJECT_TYPE, DTD.DTD_IDENTIFIER )

the code:

LEFT JOIN
         DEFINITION_SCHEMA.DATA_TYPE_DESCRIPTOR DTD2

ON ( P.SPECIFIC_CATALOG, P.SPECIFIC_SCHEMA, P.SPECIFIC_NAME,
              'ROUTINE', P.XML_STRING_DTD_IDENTIFIER )
          = ( DTD2.OBJECT_CATALOG, DTD2.OBJECT_SCHEMA, DTD2.OBJECT_NAME,
              DTD2.OBJECT_TYPE, DTD2.DTD_IDENTIFIER )

Conformance Rules

1) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.PARAMETERS:

a) XML_SCHEMA_CATALOG.

b) XML_SCHEMA_SCHEMA.

c) XML_SCHEMA_NAME.
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2) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.PARAMETERS:

a) XML_SCHEMA_NAMESPACE.

b) XML_SCHEMA_ELEMENT.
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21.12 ROUTINES view
This Subclause modifies Subclause 6.55, “ROUTINES view”, in ISO/IEC 9075-11.

Function

Identify the SQL-invoked routines in this catalog that are accessible to a given user or role.

Definition

Insert into the Definition after

           D.SCOPE_CATALOG, D.SCOPE_SCHEMA, D.SCOPE_NAME,
           D.MAXIMUM_CARDINALITY, D.DTD_IDENTIFIER,

the code:

           D.XML_PRIMARY_MODIFIER, D.XML_SECONDARY_MODIFIER,
           D.XML_SCHEMA_CATALOG, D.XML_SCHEMA_SCHEMA, D.XML_SCHEMA_NAME,
           D.XML_SCHEMA_NAMESPACE, D.XML_SCHEMA_ELEMENT,

Insert into the Definition after

           DT.MAXIMUM_CARDINALITY AS RESULT_CAST_MAX_CARDINALITY,
           DT.DTD_IDENTIFIER AS RESULT_CAST_DTD_IDENTIFIER,

the code:

           DT.XML_PRIMARY_MODIFIER AS RESULT_CAST_XML_PRIMARY_MODIFIER,
           DT.XML_SECONDARY_MODIFIER AS RESULT_CAST_XML_SECONDARY_MODIFIER,
           DT.XML_SCHEMA_CATALOG AS RESULT_CAST_XML_SCHEMA_CATALOG,
           DT.XML_SCHEMA_SCHEMA AS RESULT_CAST_XML_SCHEMA_SCHEMA,
           DT.XML_SCHEMA_NAME AS RESULT_CAST_XML_SCHEMA_NAME,
           DT.XML_SCHEMA_NAMESPACE AS RESULT_CAST_XML_SCHEMA_NAMESPACE,
           DT.XML_SCHEMA_ELEMENT AS RESULT_CAST_XML_SCHEMA_ELEMENT,
           D2.DATA_TYPE AS XML_CHAR_TYPE,
           D2.CHARACTER_MAXIMUM_LENGTH AS XML_CHAR_MAX_LEN,
           D2.CHARACTER_OCTET_LENGTH AS XML_CHAR_OCT_LEN,
           D2.CHARACTER_SET_CATALOG AS XML_CHAR_SET_CAT,
           D2.CHARACTER_SET_SCHEMA AS XML_CHAR_SET_SCH,
           D2.CHARACTER_SET_NAME AS XML_CHAR_SET_NAME,
           D2.COLLATION_CATALOG AS XML_CHAR_COLL_CAT,
           D2.COLLATION_SCHEMA AS XML_CHAR_COLL_SCH,
           D2.COLLATION_NAME AS XML_CHAR_COLL_NAME,
           D2.DTD_IDENTIFIER AS XML_CHAR_DTD_ID,
           R.XML_OPTION, R.XML_RETURN_MECHANISM,

Insert into the Definition before

     ( ( DEFINITION_SCHEMA.ROUTINES AS R

the code:

    ( 

Insert into the Definition before

WHERE ( MODULE_CATALOG, MODULE_SCHEMA, MODULE_NAME ) IS NULL

the code:

LEFT JOIN
           DEFINITION_SCHEMA.DATA_TYPE_DESCRIPTOR AS D2

ON ( SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME,
             'ROUTINE', R.XML_STRING_DTD_IDENTIFIER )
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         = ( D2.OBJECT_CATALOG, D2.OBJECT_SCHEMA, D2.OBJECT_NAME,
             D2.OBJECT_TYPE, D2.DTD_IDENTIFIER ) )

NOTE 100— The ROUTINES view contains three sets of columns that each describe a data type. The set of columns that
are prefixedwith “XML_” describes the associated string type, if any, of the result of the <SQL-invoked routine>, if its declared
type is XML. The set of columns that are prefixed with “RESULT_CAST_” describes the data type specified in the <result
cast>, if any, contained in the <SQL-invoked routine>. The third set of columns describes the data type specified in the
<returns data type> contained in the <SQL-invoked routine>.

Conformance Rules

1) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ROUTINES:

a) XML_SCHEMA_CATALOG.

b) XML_SCHEMA_SCHEMA.

c) XML_SCHEMA_NAME.

d) RESULT_CAST_XML_SCHEMA_CATALOG.

e) RESULT_CAST_XML_SCHEMA_SCHEMA.

f) RESULT_CAST_XML_SCHEMA_NAME.

2) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ROUTINES:

a) XML_SCHEMA_NAMESPACE.

b) XML_SCHEMA_ELEMENT.

c) RESULT_CAST_XML_SCHEMA_NAMESPACE.

d) RESULT_CAST_XML_SCHEMA_ELEMENT.
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21.13 XML_SCHEMA_ELEMENTS view

Function

Identify the global element declaration schema components defined in registered XML schemas that are
accessible to a given user or role.

Definition

CREATE VIEW XML_SCHEMA_ELEMENTS AS
  SELECT XS.XML_SCHEMA_TARGET_NAMESPACE, XS.XML_SCHEMA_LOCATION,
         XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME,
         XE.XML_SCHEMA_NAMESPACE, XE.XML_SCHEMA_ELEMENT,
         XE.XML_SCHEMA_ELEMENT_IS_DETERMINISTIC
FROM DEFINITION_SCHEMA.XML_SCHEMA_ELEMENTS AS XE
JOIN DEFINITION_SCHEMA.XML_SCHEMAS AS XS
USING ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME )
WHERE ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,

          XML_SCHEMA_NAME, 'XML SCHEMA' )
IN ( SELECT UP.OBJECT_CATALOG, UP.OBJECT_SCHEMA,

                   UP.OBJECT_NAME, UP.OBJECT_TYPE
FROM DEFINITION_SCHEMA.USAGE_PRIVILEGES AS UP
WHERE ( UP.GRANTEE IN ( 'PUBLIC', CURRENT_USER )

OR
                    UP.GRANTEE IN ( SELECT ROLE_NAME

FROM ENABLED_ROLES ) ) )
AND XML_SCHEMA_CATALOG =

        ( SELECT CATALOG_NAME
FROM INFORMATION_SCHEMA_CATALOG_NAME );

GRANT SELECT ON TABLE XML_SCHEMA_ELEMENTS
TO PUBLIC WITH GRANT OPTION;

Conformance Rules

1) Without Feature X161, “Advanced Information Schema for registered XML schemas”, conforming
SQL language shall not reference the view INFORMATION_SCHEMA.XML_SCHEMA_ELEMENTS.

2) Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.XML_SCHEMA_ELEMENTS.
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21.14 XML_SCHEMA_NAMESPACES view

Function

Identify the namespaces that are defined in registered XML schemas that are accessible to a given user
or role.

Definition

CREATE VIEW XML_SCHEMA_NAMESPACES AS
SELECT XS.XML_SCHEMA_TARGET_NAMESPACE, XS.XML_SCHEMA_LOCATION,

           XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME,
           XSN.XML_SCHEMA_NAMESPACE,
           XSN.XML_SCHEMA_NAMESPACE_IS_DETERMINISTIC

FROM DEFINITION_SCHEMA.XML_SCHEMA_NAMESPACES AS XSN
JOIN DEFINITION_SCHEMA.XML_SCHEMAS AS XS
USING ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME )
WHERE ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,

            XML_SCHEMA_NAME, 'XML SCHEMA' )
IN ( SELECT UP.OBJECT_CATALOG, UP.OBJECT_SCHEMA,

                    UP.OBJECT_NAME, UP.OBJECT_TYPE
FROM DEFINITION_SCHEMA.USAGE_PRIVILEGES AS UP
WHERE ( UP.GRANTEE IN ( 'PUBLIC', CURRENT_USER )

OR
                     UP.GRANTEE IN ( SELECT ROLE_NAME

FROM ENABLED_ROLES ) ) )
AND XML_SCHEMA_CATALOG =

          ( SELECT CATALOG_NAME
FROM INFORMATION_SCHEMA_CATALOG_NAME );

GRANT SELECT ON TABLE XML_SCHEMA_NAMESPACES
TO PUBLIC WITH GRANT OPTION;

Conformance Rules

1) Without Feature X161, “Advanced Information Schema for registered XML schemas”, conforming
SQL language shall not reference the view INFORMATION_SCHEMA.XML_SCHEMA_NAMESPACES.

2) Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.XML_SCHEMA_NAMESPACES.
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21.15 XML_SCHEMAS view

Function

Identify the registered XML schemas that are accessible to a given user or role.

Definition

CREATE VIEW XML_SCHEMAS AS
SELECT XML_SCHEMA_TARGET_NAMESPACE, XML_SCHEMA_LOCATION,

    XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME,
    XML_SCHEMA_IS_DETERMINISTIC, XML_SCHEMA_IS_PERMANENT
FROM DEFINITION_SCHEMA.XML_SCHEMAS
WHERE ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,
        XML_SCHEMA_NAME, 'XML SCHEMA' )

IN ( SELECT UP.OBJECT_CATALOG, UP.OBJECT_SCHEMA,
                 UP.OBJECT_NAME, UP.OBJECT_TYPE

FROM DEFINITION_SCHEMA.USAGE_PRIVILEGES AS UP
WHERE ( UP.GRANTEE IN ( 'PUBLIC', CURRENT_USER )

       OR
          UP.GRANTEE IN ( SELECT ROLE_NAME

FROM ENABLED_ROLES ) ) )
AND XML_SCHEMA_CATALOG =

       ( SELECT CATALOG_NAME
FROM INFORMATION_SCHEMA_CATALOG_NAME );

GRANT SELECT ON TABLE XML_SCHEMAS
TO PUBLIC WITH GRANT OPTION;

Conformance Rules

1) Without Feature X160, “Basic Information Schema for registered XML schemas”, conforming SQL
language shall not reference the view INFORMATION_SCHEMA.XML_SCHEMAS.

2) Without Feature X161, “Advanced Information Schema for registered XML schemas”, conforming
SQL language shall not reference the following columns in the view INFORMA-
TION_SCHEMA.XML_SCHEMAS:

a) SCHEMA_IS_DETERMINISTIC.

3) Without Feature F391, “Long identifiers”, conforming SQL language shall not reference the view
INFORMATION_SCHEMA.XML_SCHEMAS.
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21.16 Short name views
This Subclause modifies Subclause 6.83, “Short name views”, in ISO/IEC 9075-11.

Function

Provide alternative views that use only identifiers that do not require Feature F391, “Long identifiers”.

Definition

Insert into the Definition after

CREATE VIEW ATTRIBUTES_S
         ( UDT_CATALOG,        UDT_SCHEMA,         UDT_NAME,
           ATTRIBUTE_NAME,     ORDINAL_POSITION,   ATTRIBUTE_DEFAULT,
           DATA_TYPE,          CHAR_MAX_LENGTH,    CHAR_OCTET_LENGTH,
           CHAR_SET_CATALOG,   CHAR_SET_SCHEMA,    CHARACTER_SET_NAME,
           COLLATION_CATALOG,  COLLATION_SCHEMA,   COLLATION_NAME,
           NUMERIC_PRECISION,  NUMERIC_PREC_RADIX, NUMERIC_SCALE,
           DATETIME_PRECISION, INTERVAL_TYPE,      INTERVAL_PRECISION,
           ATT_UDT_CAT,        ATT_UDT_SCHEMA,     ATT_UDT_NAME,
           SCOPE_CATALOG,      SCOPE_SCHEMA,       SCOPE_NAME,
           MAX_CARDINALITY,    DTD_IDENTIFIER,     IS_DERIVED_REF_ATT,
           DECLARED_DATA_TYPE, DECLARED_NUM_PREC,  DECLARED_NUM_SCALE

the code:

           ,
           XML_PRIMARY_MOD,    XML_SECONDARY_MOD,  XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA,  XML_SCHEMA_NAME,    XML_SCHEMA_NSPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition before

FROM INFORMATION_SCHEMA.ATTRIBUTES;

the code:

           ,
           XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition after

CREATE VIEW COLUMNS_S
         ( TABLE_CATALOG,      TABLE_SCHEMA,       TABLE_NAME,
           COLUMN_NAME,        ORDINAL_POSITION,   COLUMN_DEFAULT,
           IS_NULLABLE,        DATA_TYPE,          CHAR_MAX_LENGTH,
           CHAR_OCTET_LENGTH,  NUMERIC_PRECISION,  NUMERIC_PREC_RADIX,
           NUMERIC_SCALE,      DATETIME_PRECISION, INTERVAL_TYPE,
           INTERVAL_PRECISION, CHAR_SET_CATALOG,   CHAR_SET_SCHEMA,
           CHARACTER_SET_NAME, COLLATION_CATALOG,  COLLATION_SCHEMA,
           COLLATION_NAME,     DOMAIN_CATALOG,     DOMAIN_SCHEMA,
           DOMAIN_NAME,        UDT_CATALOG,        UDT_SCHEMA,
           UDT_NAME,           SCOPE_CATALOG,      SCOPE_SCHEMA,
           SCOPE_NAME,         MAX_CARDINALITY,    DTD_IDENTIFIER,
           IS_SELF_REF,        IS_IDENTITY,        ID_GENERATION,
           ID_START,           ID_INCREMENT,       ID_MAXIMUM,
           ID_MINIMUM,         ID_CYCLE,           IS_GENERATED,
           GENERATION_EXPR,    IS_SYSPER_START,    IS_SYSPER_END,
           SYSPER_TSTMP_GEN,   IS_UPDATABLE,       DECLARED_DATA_TYPE,
           DECLARED_NUM_PREC,  DECLARED_NUM_SCALE

the code:
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           ,
           XML_PRIMARY_MOD,    XML_SECONDARY_MOD,  XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA,  XML_SCHEMA_NAME,    XML_SCHEMA_NSPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition before

FROM INFORMATION_SCHEMA.COLUMNS;

the code:

           ,
           XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition after

CREATE VIEW DOMAINS_S
         ( DOMAIN_CATALOG,     DOMAIN_SCHEMA,      DOMAIN_NAME,
           DATA_TYPE,          CHAR_MAX_LENGTH,    CHAR_OCTET_LENGTH,
           CHAR_SET_CATALOG,   CHAR_SET_SCHEMA,    CHARACTER_SET_NAME,
           COLLATION_CATALOG,  COLLATION_SCHEMA,   COLLATION_NAME,
           NUMERIC_PRECISION,  NUMERIC_PREC_RADIX, NUMERIC_SCALE,
           DATETIME_PRECISION, INTERVAL_TYPE,      INTERVAL_PRECISION,
           DOMAIN_DEFAULT,     MAX_CARDINALITY,    DTD_IDENTIFIER,
           DECLARED_DATA_TYPE, DECLARED_NUM_PREC,  DECLARED_NUM_SCALE

the code:

           ,
           XML_PRIMARY_MOD,    XML_SECONDARY_MOD,  XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA,  XML_SCHEMA_NAME,    XML_SCHEMA_NSPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition before

FROM INFORMATION_SCHEMA.DOMAINS;

the code:

           ,
           XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition after

CREATE VIEW ELEMENT_TYPES_S
         ( OBJECT_CATALOG,     OBJECT_SCHEMA,      OBJECT_NAME,
           OBJECT_TYPE,        COLLECTION_TYPE_ID, DATA_TYPE,
           CHAR_MAX_LENGTH,    CHAR_OCTET_LENGTH,  CHAR_SET_CATALOG,
           CHAR_SET_SCHEMA,    CHARACTER_SET_NAME, COLLATION_CATALOG,
           COLLATION_SCHEMA,   COLLATION_NAME,     NUMERIC_PRECISION,
           NUMERIC_PREC_RADIX, NUMERIC_SCALE,      DATETIME_PRECISION,
           INTERVAL_TYPE,      INTERVAL_PRECISION, UDT_CATALOG,
           UDT_SCHEMA,         UDT_NAME,           SCOPE_CATALOG,
           SCOPE_SCHEMA,       SCOPE_NAME,         MAX_CARDINALITY,
           DTD_IDENTIFIER,
           DECLARED_DATA_TYPE, DECLARED_NUM_PREC,  DECLARED_NUM_SCALE

the code:

           ,
           XML_PRIMARY_MOD,    XML_SECONDARY_MOD,  XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA,  XML_SCHEMA_NAME,    XML_SCHEMA_NSPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition before
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FROM INFORMATION_SCHEMA.ELEMENT_TYPES;

the code:

           ,
           XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition after

CREATE VIEW FIELDS_S
         ( OBJECT_CATALOG,     OBJECT_SCHEMA,      OBJECT_NAME,
           OBJECT_TYPE,        ROW_IDENTIFIER,     FIELD_NAME,
           ORDINAL_POSITION,   DATA_TYPE,          CHAR_MAX_LENGTH,
           CHAR_OCTET_LENGTH,  CHAR_SET_CATALOG,   CHAR_SET_SCHEMA,
           CHARACTER_SET_NAME, COLLATION_CATALOG,  COLLATION_SCHEMA,
           COLLATION_NAME,     NUMERIC_PRECISION,  NUMERIC_PREC_RADIX,
           NUMERIC_SCALE,      DATETIME_PRECISION, INTERVAL_TYPE,
           INTERVAL_PRECISION, UDT_CATALOG,        UDT_SCHEMA,
           UDT_NAME,           SCOPE_CATALOG,      SCOPE_SCHEMA,
           SCOPE_NAME,         MAX_CARDINALITY,    DTD_IDENTIFIER,
           DECLARED_DATA_TYPE, DECLARED_NUM_PREC,  DECLARED_NUM_SCALE

the code:

           ,
           XML_PRIMARY_MOD,    XML_SECONDARY_MOD,  XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA,  XML_SCHEMA_NAME,    XML_SCHEMA_NSPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition before

FROM INFORMATION_SCHEMA.FIELDS;

the code:

           ,
           XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition after

CREATE VIEW METHOD_SPECS
         ( SPECIFIC_CATALOG,   SPECIFIC_SCHEMA,    SPECIFIC_NAME,
           UDT_CATALOG,        UDT_SCHEMA,         UDT_NAME,
           METHOD_NAME,        IS_STATIC,          IS_OVERRIDING,
           IS_CONSTRUCTOR,     DATA_TYPE,          CHAR_MAX_LENGTH,
           CHAR_OCTET_LENGTH,  CHAR_SET_CATALOG,   CHAR_SET_SCHEMA,
           CHARACTER_SET_NAME, COLLATION_CATALOG,  COLLATION_SCHEMA,
           COLLATION_NAME,     NUMERIC_PRECISION,  NUMERIC_PREC_RADIX,
           NUMERIC_SCALE,      DATETIME_PRECISION, INTERVAL_TYPE,
           INTERVAL_PRECISION, RETURN_UDT_CATALOG, RETURN_UDT_SCHEMA,
           RETURN_UDT_NAME,    SCOPE_CATALOG,      SCOPE_SCHEMA,
           SCOPE_NAME,         MAX_CARDINALITY,    DTD_IDENTIFIER,
           METHOD_LANGUAGE,    PARAMETER_STYLE,    IS_DETERMINISTIC,
           SQL_DATA_ACCESS,    IS_NULL_CALL,       TO_SQL_SPEC_CAT,
           TO_SQL_SPEC_SCHEMA, TO_SQL_SPEC_NAME,   AS_LOCATOR,
           CREATED,            RC_FROM_DATA_TYPE,  RC_AS_LOCATOR,
           RC_CHAR_MAX_LENGTH, RC_CHAR_OCT_LENGTH, RC_CHAR_SET_CAT,
           RC_CHAR_SET_SCHEMA, RC_CHAR_SET_NAME,   RC_COLLATION_CAT,
           RC_COLLATION_SCH,   RC_COLLATION_NAME,  RC_NUMERIC_PREC,
           RC_NUMERIC_RADIX,   RC_NUMERIC_SCALE,   RC_DATETIME_PREC,
           RC_INTERVAL_TYPE,   RC_INTERVAL_PREC,   RC_TYPE_UDT_CAT,
           RC_TYPE_UDT_SCHEMA, RC_TYPE_UDT_NAME,   RC_SCOPE_CATALOG,
           RC_SCOPE_SCHEMA,    RC_SCOPE_NAME,      RC_MAX_CARDINALITY,
           RC_DTD_IDENTIFIER,  DECLARED_DATA_TYPE, DECLARED_NUM_PREC,
           DECLARED_NUM_SCALE
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the code:

           ,
           XML_PRIMARY_MOD,    XML_SECONDARY_MOD,  XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA,  XML_SCHEMA_NAME,    XML_SCHEMA_NSPACE,
           XML_SCHEMA_ELEMENT, RC_XML_PRIMARY_MOD, RC_XML_SECOND_MOD,
           RC_XML_SCHEMA_CAT,  RC_XML_SCH_SCH,     RC_XML_SCH_NAME,
           RC_XML_SCH_NSPACE,  RC_XML_SCH_ELEMENT

Insert into the Definition before

FROM INFORMATION_SCHEMA.METHOD_SPECIFICATIONS;

the code:

           ,
           XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
           XML_SCHEMA_ELEMENT, RESULT_CAST_XML_PRIMARY_MODIFIER,
           RESULT_CAST_XML_SECONDARY_MODIFIER,
           RESULT_CAST_XML_SCHEMA_CATALOG, RESULT_CAST_XML_SCHEMA_SCHEMA,
           RESULT_CAST_XML_SCHEMA_NAME, RESULT_CAST_XML_SCHEMA_NAMESPACE,
           RESULT_CAST_XML_SCHEMA_ELEMENT

Insert into the Definition after

CREATE VIEW METHOD_SPEC_PARAMS
         ( SPECIFIC_CATALOG,   SPECIFIC_SCHEMA,    SPECIFIC_NAME,
           ORDINAL_POSITION,   PARAMETER_MODE,     IS_RESULT,
           AS_LOCATOR,         PARAMETER_NAME,     FROM_SQL_SPEC_CAT,
           FROM_SQL_SPEC_SCH,  FROM_SQL_SPEC_NAME, DATA_TYPE,
           CHAR_MAX_LENGTH,    CHAR_OCTET_LENGTH,  CHAR_SET_CATALOG,
           CHAR_SET_SCHEMA,    CHARACTER_SET_NAME, COLLATION_CATALOG,
           COLLATION_SCHEMA,   COLLATION_NAME,     NUMERIC_PRECISION,
           NUMERIC_PREC_RADIX, NUMERIC_SCALE,      DATETIME_PRECISION,
           INTERVAL_TYPE,      INTERVAL_PRECISION, PARM_UDT_CATALOG,
           PARM_UDT_SCHEMA,    PARM_UDT_NAME,      SCOPE_CATALOG,
           SCOPE_SCHEMA,       SCOPE_NAME,         MAX_CARDINALITY,
           DTD_IDENTIFIER,
           DECLARED_DATA_TYPE, DECLARED_NUM_PREC,  DECLARED_NUM_SCALE

the code:

           ,
           XML_PRIMARY_MOD,    XML_SECONDARY_MOD,  XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA,  XML_SCHEMA_NAME,    XML_SCHEMA_NSPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition before

FROM INFORMATION_SCHEMA.METHOD_SPECIFICATION_PARAMETERS;

the code:

           ,
           XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
           XML_SCHEMA_ELEMENT

Insert into the Definition after

CREATE VIEW PARAMETERS_S
         ( SPECIFIC_CATALOG,   SPECIFIC_SCHEMA,    SPECIFIC_NAME,
           ORDINAL_POSITION,   PARAMETER_MODE,     IS_RESULT,
           AS_LOCATOR,         PARAMETER_NAME,     FROM_SQL_SPEC_CAT,
           FROM_SQL_SPEC_SCH,  FROM_SQL_SPEC_NAME, TO_SQL_SPEC_CAT,
           TO_SQL_SPEC_SCHEMA, TO_SQL_SPEC_NAME,   DATA_TYPE,
           CHAR_MAX_LENGTH,    CHAR_OCTET_LENGTH,  CHAR_SET_CATALOG,
           CHAR_SET_SCHEMA,    CHARACTER_SET_NAME, COLLATION_CATALOG,
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           COLLATION_SCHEMA,   COLLATION_NAME,     NUMERIC_PRECISION,
           NUMERIC_PREC_RADIX, NUMERIC_SCALE,      DATETIME_PRECISION,
           INTERVAL_TYPE,      INTERVAL_PRECISION, UDT_CATALOG,
           UDT_SCHEMA,         UDT_NAME,           SCOPE_CATALOG,
           SCOPE_SCHEMA,       SCOPE_NAME,         MAX_CARDINALITY,
           DTD_IDENTIFIER,     DECLARED_DATA_TYPE, DECLARED_NUM_PREC,
           DECLARED_NUM_SCALE, PARAMETER_DEFAULT,  TABLE_SEMANTICS,
           IS_PRUNABLE,        HAS_PASS_THRU_COLS

the code:

           ,     XML_PRIMARY_MOD,    XML_SECONDARY_MOD,
           XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,  XML_SCHEMA_NAME,
           XML_SCHEMA_NSPACE,  XML_SCHEMA_ELEMENT, XML_CHAR_TYPE,
           XML_CHAR_MAX_LEN,   XML_CHAR_OCT_LEN,   XML_CHAR_SET_CAT,
           XML_CHAR_SET_SCH,   XML_CHAR_SET_NAME,  XML_CHAR_COLL_CAT,
           XML_CHAR_COLL_SCH,  XML_CHAR_COLL_NAME, XML_CHAR_DTD_ID,
           XML_OPTION,         XML_PASSING_MECH

Insert into the Definition before

FROM INFORMATION_SCHEMA.PARAMETERS;

the code:

           , 
           XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER,
           XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME,
           XML_SCHEMA_NAMESPACE, XML_SCHEMA_ELEMENT, XML_CHAR_TYPE,
           XML_CHAR_MAX_LEN, XML_CHAR_OCT_LEN, XML_CHAR_SET_CAT,
           XML_CHAR_SET_SCH, XML_CHAR_SET_NAME, XML_CHAR_COLL_CAT,
           XML_CHAR_COLL_SCH, XML_CHAR_COLL_NAME, XML_CHAR_DTD_ID,
           XML_OPTION, XML_PASSING_MECHANISM

Insert into the Definition after

CREATE VIEW ROUTINES_S
         ( SPECIFIC_CATALOG,   SPECIFIC_SCHEMA,    SPECIFIC_NAME,
           ROUTINE_CATALOG,    ROUTINE_SCHEMA,     ROUTINE_NAME,
           ROUTINE_TYPE,       MODULE_CATALOG,     MODULE_SCHEMA,
           MODULE_NAME,        UDT_CATALOG,        UDT_SCHEMA,
           UDT_NAME,           DATA_TYPE,          CHAR_MAX_LENGTH,
           CHAR_OCTET_LENGTH,  CHAR_SET_CATALOG,   CHAR_SET_SCHEMA,
           CHARACTER_SET_NAME, COLLATION_CATALOG,  COLLATION_SCHEMA,
           COLLATION_NAME,     NUMERIC_PRECISION,  NUMERIC_PREC_RADIX,
           NUMERIC_SCALE,      DATETIME_PRECISION, INTERVAL_TYPE,
           INTERVAL_PRECISION, TYPE_UDT_CATALOG,   TYPE_UDT_SCHEMA,
           TYPE_UDT_NAME,      SCOPE_CATALOG,      SCOPE_SCHEMA,
           SCOPE_NAME,         MAX_CARDINALITY,    DTD_IDENTIFIER,

the code:

           XML_PRIMARY_MOD,    XML_SECOND_MOD,
           XML_SCHEMA_CAT,     XML_SCH_SCH,        XML_SCH_NAME,
           XML_SCH_NSPACE,     XML_SCH_ELEMENT,

Insert into the Definition after

           IS_UDT_DEPENDENT,   RC_FROM_DATA_TYPE,  RC_AS_LOCATOR,
           RC_CHAR_MAX_LENGTH, RC_CHAR_OCT_LENGTH, RC_CHAR_SET_CAT,
           RC_CHAR_SET_SCHEMA, RC_CHAR_SET_NAME,   RC_COLLATION_CAT,
           RC_COLLATION_SCH,   RC_COLLATION_NAME,  RC_NUM_PREC,
           RC_NUMERIC_RADIX,   RC_NUMERIC_SCALE,   RC_DATETIME_PREC,
           RC_INTERVAL_TYPE,   RC_INTERVAL_PREC,   RC_TYPE_UDT_CAT,
           RC_TYPE_UDT_SCHEMA, RC_TYPE_UDT_NAME,   RC_SCOPE_CATALOG,
           RC_SCOPE_SCHEMA,    RC_SCOPE_NAME,      RC_MAX_CARDINALITY,
           RC_DTD_IDENTIFIER,

the code:
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           RC_XML_PRIMARY_MOD, RC_XML_SECOND_MOD,  RC_XML_SCHEMA_CAT,
           RC_XML_SCH_SCH,     RC_XML_SCH_NAME,    RC_XML_SCH_NSPACE,
           RC_XML_SCH_ELEMENT, XML_CHAR_TYPE,      XML_CHAR_MAX_LEN,
           XML_CHAR_OCT_LEN,   XML_CHAR_SET_CAT,   XML_CHAR_SET_SCH,
           XML_CHAR_SET_NAME,  XML_CHAR_COLL_CAT,  XML_CHAR_COLL_SCH,
           XML_CHAR_COLL_NAME, XML_CHAR_DTD_ID,    XML_OPTION,
           XML_RETURN_MECH,

Insert into the Definition after

           SCOPE_NAME, MAXIMUM_CARDINALITY, 
           DTD_IDENTIFIER, 

the code:

           XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER,
           XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME,
           XML_SCHEMA_NAMESPACE, XML_SCHEMA_ELEMENT,

Insert into the Definition after

           RESULT_CAST_SCOPE_SCHEMA, RESULT_CAST_SCOPE_NAME,
               RESULT_CAST_MAX_CARDINALITY,
           RESULT_CAST_DTD_IDENTIFIER,

the code:

           RESULT_CAST_XML_PRIMARY_MODIFIER,
           RESULT_CAST_XML_SECONDARY_MODIFIER,
           RESULT_CAST_XML_SCHEMA_CATALOG, RESULT_CAST_XML_SCHEMA_SCHEMA,
           RESULT_CAST_XML_SCHEMA_NAME, RESULT_CAST_XML_SCHEMA_NAMESPACE,
           RESULT_CAST_XML_SCHEMA_ELEMENT, XML_CHAR_TYPE, XML_CHAR_MAX_LEN,
           XML_CHAR_OCT_LEN, XML_CHAR_SET_CAT, XML_CHAR_SET_SCH,
           XML_CHAR_SET_NAME, XML_CHAR_COLL_CAT, XML_CHAR_COLL_SCH,
           XML_CHAR_COLL_NAME, XML_CHAR_DTD_ID, XML_OPTION,
           XML_RETURN_MECHANISM,

Insert into the Definition after

GRANT SELECT ON TABLE VIEWS_S
TO PUBLIC WITH GRANT OPTION;

the code:

CREATE VIEW XML_SCH_ELEMENTS_S
         ( XML_SCH_TGT_NSPACE, XML_SCH_LOCATION,   XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA,  XML_SCHEMA_NAME,    XML_SCH_NSPACE,
           XML_SCHEMA_ELEMENT, XML_SCH_EL_IS_DET ) AS

SELECT XML_SCHEMA_TARGET_NAMESPACE, XML_SCHEMA_LOCATION, XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
           XML_SCHEMA_ELEMENT, XML_SCHEMA_ELEMENT_IS_DETERMINISTIC

FROM INFORMATION_SCHEMA.XML_SCHEMA_ELEMENTS;

GRANT SELECT ON TABLE XML_SCH_ELEMENTS_S
TO PUBLIC WITH GRANT OPTION;

CREATE VIEW XML_SCH_NSPACES_S
         ( XML_SCH_TGT_NSPACE, XML_SCH_LOCATION,   XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA,  XML_SCHEMA_NAME,    XML_SCH_NSPACE,
           XML_SCH_NSP_IS_DET ) AS

SELECT XML_SCHEMA_TARGET_NAMESPACE, XML_SCHEMA_LOCATION, XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
           XML_SCHEMA_NAMESPACE_IS_DETERMINISTIC

FROM INFORMATION_SCHEMA.XML_SCHEMA_NAMESPACES;

GRANT SELECT ON TABLE XML_SCH_NSPACES_S
TO PUBLIC WITH GRANT OPTION;
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CREATE VIEW XML_SCHEMAS_S
         ( XML_SCH_TGT_NSPACE, XML_SCH_LOCATION,   XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA,  XML_SCHEMA_NAME,    XML_SCHEMA_IS_DET,
           XML_SCHEMA_IS_PERM ) AS

SELECT XML_SCHEMA_TARGET_NAMESPACE, XML_SCHEMA_LOCATION, XML_SCHEMA_CATALOG,
           XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_IS_DETERMINISTIC,
           XML_SCHEMA_IS_PERMANENT

FROM INFORMATION_SCHEMA.XML_SCHEMAS;

GRANT SELECT ON TABLE XML_SCHEMAS_S
TO PUBLIC WITH GRANT OPTION;

Conformance Rules

1) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the view INFORMA-
TION_SCHEMA.XML_SCHEMAS_S.

2) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the view INFORMA-
TION_SCHEMA.XML_SCH_ELEMENTS_S.

3) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the view INFORMA-
TION_SCHEMA.XML_SCH_NSPACES_S.

4) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.XML_SCHEMAS_S:

a) XML_SCHEMA_IS_DET.

5) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ATTRIBUTES_S:

a) XML_SCHEMA_CATALOG

b) XML_SCHEMA_SCHEMA

c) XML_SCHEMA_NAME

6) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ATTRIBUTES_S:

a) XML_SCHEMA_NAMESPACE

b) XML_SCHEMA_ELEMENT

7) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.COLUMNS_S:

a) XML_SCHEMA_CATALOG

b) XML_SCHEMA_SCHEMA

c) XML_SCHEMA_NAME
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8) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.COLUMNS_S:

a) XML_SCHEMA_NAMESPACE

b) XML_SCHEMA_ELEMENT

9) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.DOMAINS_S:

a) XML_SCHEMA_CATALOG

b) XML_SCHEMA_SCHEMA

c) XML_SCHEMA_NAME

10) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.DOMAINS_S:

a) XML_SCHEMA_NAMESPACE

b) XML_SCHEMA_ELEMENT

11) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ELEMENT_TYPES_S:

a) XML_SCHEMA_CATALOG

b) XML_SCHEMA_SCHEMA

c) XML_SCHEMA_NAME

12) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ELEMENT_TYPES_S:

a) XML_SCHEMA_NAMESPACE

b) XML_SCHEMA_ELEMENT

13) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.FIELDS_S:

a) XML_SCHEMA_CATALOG

b) XML_SCHEMA_SCHEMA

c) XML_SCHEMA_NAME

14) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.FIELDS_S:

a) XML_SCHEMA_NAMESPACE

b) XML_SCHEMA_ELEMENT
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15) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.METHOD_SPEC_PARAMS_S:

a) XML_SCHEMA_CATALOG

b) XML_SCHEMA_SCHEMA

c) XML_SCHEMA_NAME

16) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.METHOD_SPEC_PARAMS_S:

a) XML_SCHEMA_NAMESPACE

b) XML_SCHEMA_ELEMENT

17) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.METHOD_SPECS_S:

a) XML_SCHEMA_CATALOG

b) XML_SCHEMA_SCHEMA

c) XML_SCHEMA_NAME

d) RESULT_CAST_XML_SCHEMA_CATALOG

e) RESULT_CAST_XML_SCHEMA_SCHEMA

f) RESULT_CAST_XML_SCHEMA_NAME

18) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.METHOD_SPECS_S:

a) XML_SCHEMA_NAMESPACE

b) XML_SCHEMA_ELEMENT

c) RESULT_CAST_XML_SCHEMA_NAMESPACE

d) RESULT_CAST_XML_SCHEMA_ELEMENT

19) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.PARAMETERS_S:

a) XML_SCHEMA_CATALOG

b) XML_SCHEMA_SCHEMA

c) XML_SCHEMA_NAME

20) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.PARAMETERS_S:

a) XML_SCHEMA_NAMESPACE

b) XML_SCHEMA_ELEMENT
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21) Insert after the last CR: Without Feature X160, “Basic Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ROUTINES_S:

a) XML_SCHEMA_CATALOG

b) XML_SCHEMA_SCHEMA

c) XML_SCHEMA_NAME

d) RESULT_CAST_XML_SCHEMA_CATALOG

e) RESULT_CAST_XML_SCHEMA_SCHEMA

f) RESULT_CAST_XML_SCHEMA_NAME

22) Insert after the last CR: Without Feature X161, “Advanced Information Schema for registered XML
schemas”, conforming SQL language shall not reference the following columns in the view
INFORMATION_SCHEMA.ROUTINES_S:

a) XML_SCHEMA_NAMESPACE

b) XML_SCHEMA_ELEMENT

c) RESULT_CAST_XML_SCHEMA_NAMESPACE

d) RESULT_CAST_XML_SCHEMA_ELEMENT
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22 Definition Schema

This Clause modifies Clause 7, “Definition Schema”, in ISO/IEC 9075-11.

22.1 Definition Schema digital artifact
This Subclause modifies Subclause 7.1, “Definition Schema digital artifact”, in ISO/IEC 9075-11.

Insert after the 1st paragraph: These schema definition andmanipulation statements are also available
from the ISO website as a “digital artifact”. See https://standards.iso.org/iso-iec/9075/-
14/ed-6/en/ to download digital artifacts for this document. To download the schema definition and
manipulation statements, select the file named ISO_IEC_9075-14(E)_XML-schema-defini-
tion.sql.

22.2 DATA_TYPE_DESCRIPTOR base table
This Subclause modifies Subclause 7.23, “DATA_TYPE_DESCRIPTOR base table”, in ISO/IEC 9075-11.

Function

TheDATA_TYPE_DESCRIPTOR table has one row for each usage of a datatype as identified by the ISO/IEC
9075 series. It effectively contains a representation of the data type descriptors.

Definition

Insert into the Definition before

CONSTRAINT DATA_TYPE_DESCRIPTOR_DATA_TYPE_CHECK_COMBINATIONS

the code:

    XML_PRIMARY_MODIFIER                         INFORMATION_SCHEMA.CHARACTER_DATA,
    XML_SECONDARY_MODIFIER                       INFORMATION_SCHEMA.CHARACTER_DATA,
    XML_SCHEMA_CATALOG                           INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_SCHEMA                            INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_NAME                              INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_NAMESPACE                         INFORMATION_SCHEMA.URI,
    XML_SCHEMA_ELEMENT                           INFORMATION_SCHEMA.NCNAME,

Insert into the Definition before

)
OR

              ( DATA_TYPE IN
                  ( 'BINARY', 'BINARY VARYING', 'BINARY LARGE OBJECT' )

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
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OR
              ( DATA_TYPE IN
                  ( 'SMALLINT', 'INTEGER', 'BIGINT' )

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE IN
                  ( 'NUMERIC', 'DECIMAL' )

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE IN
                  ( 'REAL', 'DOUBLE PRECISION', 'FLOAT' )

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE = 'DECFLOAT'

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE IN
                  ( 'DATE', 'TIME', 'TIMESTAMP',
                    'TIME WITH TIME ZONE', 'TIMESTAMP WITH TIME ZONE' )

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
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OR
              ( DATA_TYPE = 'INTERVAL'

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE = 'BOOLEAN'

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE = 'USER-DEFINED'

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE = 'REF'

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE = 'ARRAY'

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE = 'MULTISET'

the code:
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AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE = 'ROW'

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

             ( DATA_TYPE = 'TABLE'

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE = 'DESCRIPTOR'

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

)
OR

              ( DATA_TYPE = 'JSON'

the code:

AND
              ( XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER, XML_SCHEMA_CATALOG,
                XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                XML_SCHEMA_ELEMENT ) IS NULL

Insert into the Definition before

OR
              ( DATA_TYPE NOT IN
                ( 'CHARACTER', 'CHARACTER VARYING', 

the code:

OR
              ( DATA_TYPE = 'XML'

AND
                ( XML_PRIMARY_MODIFIER IN ( 'DOCUMENT', 'CONTENT', 'SEQUENCE' ) )
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AND
                  ( XML_SECONDARY_MODIFIER IN ( 'UNTYPED', 'ANY', 'XMLSCHEMA' ) )

AND
                XML_PRIMARY_MODIFIER IS NOT NULL

AND
                ( XML_PRIMARY_MODIFIER NOT IN ( 'DOCUMENT', 'CONTENT' )

OR
                  XML_SECONDARY_MODIFIER IS NOT NULL )

AND
                  ( XML_SECONDARY_MODIFIER <> 'XMLSCHEMA'

OR
                    ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME ) IS NULL )

AND
                ( CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
                  CHARACTER_OCTET_LENGTH, CHARACTER_MAXIMUM_LENGTH,
                  COLLATION_CATALOG, COLLATION_SCHEMA, COLLATION_NAME )

IS NULL
AND

                ( NUMERIC_PRECISION, NUMERIC_PRECISION_RADIX, NUMERIC_SCALE,
                  DECLARED_DATA_TYPE, DECLARED_NUMERIC_PRECISION,
                  DECLARED_NUMERIC_SCALE ) IS NULL

AND
                DATETIME_PRECISION IS NULL

AND
                ( INTERVAL_TYPE, INTERVAL_PRECISION )

IS NULL
AND

                ( USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
                  USER_DEFINED_TYPE_NAME ) IS NULL

AND
                ( SCOPE_CATALOG, SCOPE_SCHEMA, SCOPE_NAME ) IS NULL

AND
                MAXIMUM_CARDINALITY IS NULL )

Insert into the Definition after

                  'REF', 'ROW', 'ARRAY', 'MULTISET',
                  'TABLE', 'DESCRIPTOR'

the code:

, 'XML'

Insert into the Definition after

    );

the code:

ALTER TABLE DATA_TYPE_DESCRIPTOR 
ADD CONSTRAINT

        DATA_TYPE_DESCRIPTOR_CHECK_REFERENCES_XML_SCHEMA_NAMESPACES
CHECK ( XML_SCHEMA_CATALOG NOT IN

              ( SELECT CATALOG_NAME
FROM SCHEMATA )

OR
            ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME,
              XML_SCHEMA_NAMESPACE) IN
              ( SELECT XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,
                       XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE

FROM XML_SCHEMA_NAMESPACES )
             );

ALTER TABLE DATA_TYPE_DESCRIPTOR 
ADD CONSTRAINT

        DATA_TYPE_DESCRIPTOR_CHECK_REFERENCES_XML_SCHEMA_ELEMENTS
CHECK ( XML_SCHEMA_CATALOG NOT IN

              ( SELECT CATALOG_NAME
FROM SCHEMATA )
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OR
            ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME,
              XML_SCHEMA_NAMESPACE, XML_SCHEMA_ELEMENT) IN
              ( SELECT XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,
                       XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                       XML_SCHEMA_ELEMENT

FROM XML_SCHEMA_ELEMENTS )
             );

Description

1) Insert after the last Description: Case:

a) If DATA_TYPE is 'XML', then:

i) The value of XML_PRIMARY_MODIFIER is 'DOCUMENT', 'CONTENT', or 'SEQUENCE'.

ii) If the value of XML_PRIMARY_MODIFIER is either 'DOCUMENT' or 'CONTENT', then
the value of XML_SECONDARY_MODIFIER is 'UNTYPED', 'ANY', or 'XMLSCHEMA'; oth-
erwise, the value of XML_SECONDARY_MODIFIER is the null value.

iii) Case:

1) If the value of XML_SECONDARY_MODIFIER is 'XMLSCHEMA', then:

A) The values of XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, and
XML_SCHEMA_NAME are the catalog name, the unqualified schema name,
and the name of a registered XML schema, respectively, identified by the
registered XML schema descriptor included in the XML type descriptor.

B) The value of XML_SCHEMA_NAMESPACE is:

Case:

I) If the XML type descriptor contains an XML namespace URINS, then
NS.

II) Otherwise, the null value.

C) The value of XML_SCHEMA_ELEMENT is:

Case:

I) If the XML type descriptor contains an XML NCName EN, then EN.

II) Otherwise, the null value.

2) Otherwise, the values of XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,
XML_SCHEMA_NAME,XML_SCHEMA_NAMESPACE, andXML_SCHEMA_ELEMENT
are the null value.

b) Otherwise, the values of XML_PRIMARY_MODIFIER, XML_SECONDARY_MODIFIER,
XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME,
XML_SCHEMA_NAMESPACE and XML_SCHEMA_ELEMENT are the null value.

Initial Table Population

No additional Initial Table Population items.
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22.3 PARAMETERS base table
This Subclause modifies Subclause 7.34, “PARAMETERS base table”, in ISO/IEC 9075-11.

Function

The PARAMETERS table has one row for each SQL parameter of each SQL-invoked routine described in
the ROUTINES base table.

Definition

Insert into the Definition before

CONSTRAINT PARAMETERS_PRIMARY_KEY

the code:

    XML_STRING_DTD_IDENTIFIER                    INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_OPTION                                   INFORMATION_SCHEMA.CHARACTER_DATA

CONSTRAINT XML_OPTION_CHECK
CHECK (XML_OPTION IN ( 'CONTENT', 'DOCUMENT' ) ),

    XML_PASSING_MECHANISM                        INFORMATION_SCHEMA.CHARACTER_DATA
CONSTRAINT XML_PASSING_MECHANISM_CHECK
CHECK (XML_PASSING_MECHANISM IN

          ( 'BY REF', 'BY VALUE' ) ),

Insert into the Definition after

    );

the code:

ALTER TABLE PARAMETERS ADD
CONSTRAINT PARAMETERS_CHECK_XML_DATA_TYPE
CHECK (

        ( SPECIFIC_CATALOG, SPECIFIC_SCHEMA,
          SPECIFIC_NAME, 'ROUTINE', XML_STRING_DTD_IDENTIFIER ) IN
          ( SELECT OBJECT_CATALOG, OBJECT_SCHEMA,
                   OBJECT_NAME, OBJECT_TYPE, DTD_IDENTIFIER

FROM DATA_TYPE_DESCRIPTOR ) );

Description

1) Insert after the last Description: SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME, and
XML_STRING_DTD_IDENTIFIER are the values of OBJECT_CATALOG, OBJECT_SCHEMA,
OBJECT_NAME, and DTD_IDENTIFIER, respectively, of the row in DATA_TYPE_DESCRIPTOR that
describes the associated string type of the parameter being described.

NOTE 101— The meaning of the term “DTD” used in “XML_STRING_DTD_IDENTIFIER” and “DTD_IDENTIFIER” is
different from the meaning of the term “DTD” defined in Clause 3, “Terms and definitions”.

2) Insert after the last Description: The value of XML_OPTION is the associated XML option of the
parameter being described.

3) Insert after the last Description: The values of XML_PASSING_MECHANISM have the following
meanings:

the null value The parameter has no <XML passing mechanism>.

BY REF The <XML passing mechanism> of the parameter is BY REF.

BY VALUE The <XML passing mechanism> of the parameter is BY VALUE.
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Initial Table Population

No additional Initial Table Population items.
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22.4 ROUTINES base table
This Subclause modifies Subclause 7.46, “ROUTINES base table”, in ISO/IEC 9075-11.

Function

The ROUTINES base table has one row for each SQL-invoked routine.

Definition

Insert into the Definition before

CONSTRAINT ROUTINES_PRIMARY_KEY

the code:

    XML_STRING_DTD_IDENTIFIER                    INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_OPTION                                   INFORMATION_SCHEMA.CHARACTER_DATA

CONSTRAINT XML_OPTION_CHECK
CHECK (XML_OPTION IN ( 'CONTENT', 'DOCUMENT' ) ),

    XML_RETURN_MECHANISM                         INFORMATION_SCHEMA.CHARACTER_DATA
CONSTRAINT XML_RETURN_MECHANISM_CHECK
CHECK (XML_RETURN_MECHANISM IN

          ( 'BY REF', 'BY VALUE' ) ),

Insert into the Definition after

    );

the code:

ALTER TABLE ROUTINES
ADD CONSTRAINT ROUTINES_CHECK_XML_STRING_DTD_IDENTIFIER
CHECK (

          ( SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME,
            'ROUTINE', XML_STRING_DTD_IDENTIFIER ) IN
            ( SELECT OBJECT_CATALOG, OBJECT_SCHEMA, OBJECT_NAME,
                     OBJECT_TYPE, DTD_IDENTIFIER

FROM DATA_TYPE_DESCRIPTOR ) );

Description

1) Insert after the last Description: SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME, and
XML_STRING_DTD_IDENTIFIER are the values of OBJECT_CATALOG, OBJECT_SCHEMA,
OBJECT_NAME, and DTD_IDENTIFIER, respectively, of the row in DATA_TYPE_DESCRIPTOR that
describes the associated string type of the result of SQL-invoked routine being described.

NOTE 102— The meaning of the term “DTD” used in “XML_STRING_DTD_IDENTIFIER” and “DTD_IDENTIFIER” is
different from the meaning of the term “DTD” defined in Clause 3, “Terms and definitions”.

2) Insert after the last Description: The value of XML_OPTION is the associated XML option of the
result of SQL-invoked routine being described.

3) Insert after the last Description: The values of XML_RETURN_MECHANISM have the following
meanings:

the null value TheSQL-invoked routinedoesnot have a<returns clause>, or its <returns clause>
does not have an <XML passing mechanism>.

BY REF The <XML passing mechanism> of the <returns clause> is BY REF.

BY VALUE The <XML passing mechanism> of the <returns clause> is BY VALUE.
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Initial Table Population

No additional Initial Table Population items.
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22.5 USAGE_PRIVILEGES base table
This Subclause modifies Subclause 7.65, “USAGE_PRIVILEGES base table”, in ISO/IEC 9075-11.

Function

The USAGE_PRIVILEGES table has one row for each usage privilege descriptor. It effectively contains a
representation of the usage privilege descriptors.

Definition

Insert into the Definition after

                'COLLATION', 'TRANSLATION', 'SEQUENCE'

the code:

                , 'XML SCHEMA'

Insert into the Definition after

UNION
SELECT SEQUENCE_CATALOG, SEQUENCE_SCHEMA, SEQUENCE_NAME,

                       'SEQUENCE'
FROM SEQUENCES 

the code:

UNION
SELECT XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME,

                       'XML SCHEMA'
FROM XML_SCHEMAS

Description

1) Insert into Description 4), after the last list item:

XML SCHEMA The object to which the privilege applies is a registered XML schema.

Initial Table Population

No additional Initial Table Population items.
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22.6 XML_SCHEMA_ELEMENTS base table

Function

The XML_SCHEMA_ELEMENTS base table has one row for each global element declaration schema com-
ponent of each registered XML schema.

Definition

CREATE TABLE XML_SCHEMA_ELEMENTS (
    XML_SCHEMA_CATALOG                           INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_SCHEMA                            INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_NAME                              INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_NAMESPACE                         INFORMATION_SCHEMA.URI,
    XML_SCHEMA_ELEMENT                           INFORMATION_SCHEMA.NCNAME,
    XML_SCHEMA_ELEMENT_IS_DETERMINISTIC          INFORMATION_SCHEMA.YES_OR_NO

CONSTRAINT XML_SCHEMA_ELEMENT_IS_DETERMINISTIC_NOT_NULL
NOT NULL,

CONSTRAINT XML_SCHEMA_ELEMENTS_PRIMARY_KEY
PRIMARY KEY ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,

                    XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE,
                    XML_SCHEMA_ELEMENT ),

CONSTRAINT XML_SCHEMA_ELEMENTS_FOREIGN_KEY_XML_SCHEMA_NAMESPACES
FOREIGN KEY ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,

                    XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE )
REFERENCES XML_SCHEMA_NAMESPACES

    );

Description

1) The values of XML_SCHEMA_CATALOG and XML_SCHEMA_SCHEMA are the catalog name and the
unqualified schemaname, respectively, of the registeredXML schema containing the global element
declaration schema component being described.

2) The value of XML_SCHEMA_NAME is the name of the registered XML schema containing the global
element declaration schema component being described.

3) The value of XML_SCHEMA_NAMESPACE is the namespace URI of the global element declaration
schema component being described.

4) Thevalue of XML_SCHEMA_ELEMENT is theXMLQName local part of thenameof the global element
declaration schema component being described.

5) The values of XML_SCHEMA_ELEMENT_IS_DETERMINISTIC have the following meanings:

YES The global element declaration schema component being described is not
non-deterministic.

NO The global element declaration schema component being described is
non-deterministic.

NOTE 103— The concept of a global element declaration schema component being non-deterministic is defined in
Subclause 4.3.6, “Registered XML schemas”.
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Initial Table Population

None.
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22.7 XML_SCHEMA_NAMESPACES base table

Function

The XML_SCHEMA_NAMESPACES base table has one row for each namespace of each registered XML
schema descriptor.

Definition

CREATE TABLE XML_SCHEMA_NAMESPACES (
    XML_SCHEMA_CATALOG                           INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_SCHEMA                            INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_NAME                              INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_NAMESPACE                         INFORMATION_SCHEMA.URI,
    XML_SCHEMA_NAMESPACE_IS_DETERMINISTIC        INFORMATION_SCHEMA.YES_OR_NO

CONSTRAINT XML_SCHEMA_NAMESPACE_IS_DETERMINISTIC_NOT_NULL
NOT NULL,

CONSTRAINT XML_SCHEMA_NAMESPACES_PRIMARY_KEY
PRIMARY KEY ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,

                    XML_SCHEMA_NAME, XML_SCHEMA_NAMESPACE ),

CONSTRAINT XML_SCHEMA_NAMESPACES_FOREIGN_KEY_XML_SCHEMAS
FOREIGN KEY ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,

                    XML_SCHEMA_NAME )
REFERENCES XML_SCHEMAS

    );

Description

1) The values of XML_SCHEMA_CATALOG and XML_SCHEMA_SCHEMA are the catalog name and the
unqualified schema name, respectively, of the registered XML schema containing the namespace
being described.

2) The value of XML_SCHEMA_NAME is the name of the registered XML schema containing the
namespace being described.

3) The value of XML_SCHEMA_NAMESPACE is the namespace URI of the namespace being described.

4) The values of XML_SCHEMA_NAMESPACE_IS_DETERMINISTIC have the following meanings:

YES The namespace being described is not non-deterministic.

NO The namespace being described is non-deterministic.
NOTE 104— The concept of an XML namespace being non-deterministic is defined in Subclause 4.3.6, “Registered
XML schemas”.

Initial Table Population

None.
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22.8 XML_SCHEMAS base table

Function

The XML_SCHEMAS base table has one row for each registered XML schema.

Definition

CREATE TABLE XML_SCHEMAS (
    XML_SCHEMA_TARGET_NAMESPACE                  INFORMATION_SCHEMA.URI

CONSTRAINT XML_SCHEMA_TARGET_NAMESPACE_NOT_NULL
NOT NULL,

    XML_SCHEMA_LOCATION                          INFORMATION_SCHEMA.URI
CONSTRAINT XML_SCHEMA_LOCATION_NOT_NULL
NOT NULL,

    XML_SCHEMA_CATALOG                           INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_SCHEMA                            INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_NAME                              INFORMATION_SCHEMA.SQL_IDENTIFIER,
    XML_SCHEMA_IS_DETERMINISTIC                  INFORMATION_SCHEMA.YES_OR_NO

CONSTRAINT XML_SCHEMA_IS_DETERMINISTIC_NOT_NULL
NOT NULL,

    XML_SCHEMA_IS_PERMANENT                      INFORMATION_SCHEMA.YES_OR_NO
CONSTRAINT XML_SCHEMA_IS_PERMANENT_NOT_NULL
NOT NULL,

CONSTRAINT XML_SCHEMAS_PRIMARY_KEY
PRIMARY KEY ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA, XML_SCHEMA_NAME ),

CONSTRAINT XML_SCHEMA_FOREIGN_KEY_XML_SCHEMA_NAMESPACES
FOREIGN KEY ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA,

                    XML_SCHEMA_NAME, XML_SCHEMA_TARGET_NAMESPACE )
REFERENCES XML_SCHEMA_NAMESPACES,

CONSTRAINT XML_SCHEMA_FOREIGN_KEY_XML_SCHEMATA
FOREIGN KEY ( XML_SCHEMA_CATALOG, XML_SCHEMA_SCHEMA )
REFERENCES SCHEMATA

    );

Description

1) The value of XML_SCHEMA_TARGET_NAMESPACE is the target namespace URI of the registered
XML schema being described.

2) The value of XML_SCHEMA_LOCATION is the schema location URI of the registered XML schema
being described.

3) The values of XML_SCHEMA_CATALOG and XML_SCHEMA_SCHEMA are the catalog name and the
unqualified schema name, respectively, of the registered XML schema being described.

4) The value of XML_SCHEMA_NAME is the name of the registered XML schema being described.

5) The values of XML_SCHEMA_IS_DETERMINISTIC have the following meanings:

YES The registered XML schema being described is not non-deterministic.

NO The registered XML schema being described is non-deterministic.
NOTE105—Theconceptof a registeredXMLschemabeingnon-deterministic is defined inSubclause4.3.6, “Registered
XML schemas”.

6) The values of XML_SCHEMA_IS_PERMANENT have the following meanings:
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The registered XML schema being described is permanently registered.YES

NO The registered XML schema being described is not permanently registered.
NOTE 106— The concept of a permanently registered XML schema being non-deterministic is defined in
Subclause 4.3.6, “Registered XML schemas”.

Initial Table Population

None.
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