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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. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International Standards
adopted by the joint technical committee are circulated to national bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights.
ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 19757-2 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subcommittee
SC 34, Document description and processing languages.

This second edition cancels and replaces the first edition (ISO/IEC 19757-2:2003), of which it constitutes a minor revision.
It also incorporates the Amendment ISO/IEC 19757-2:2003/Amd.1:2006.

ISO/IEC 19757 consists of the following parts, under the general title Information technology — Document Schema
Definition Language (DSDL):

— Part 2: Regular-grammar-based validation — RELAX NG

— Part 3: Rule-based validation — Schematron

— Part 4: Namespace-based validation dispatching language — NVDL

— Part 8: Document semantics renaming language — DSRL

— Part 9: Namespace and datatype declaration in Document Type Definitions (DTDs)
The following parts are under preparation:

— Part 1: Overview

— Part 5: Extensible Datatypes

— Part 7: Character Repertoire Description Language (CREPDL)

© ISO/IEC 2008 —  All rights reserved Vv
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Introduction

The structure of this part of ISO/IEC 19757 is as follows. Clause 5 describes the data model, which is the abstraction
of an XML document used throughout the rest of the document. Clause 6 describes the syntax of a RELAX NG
schema. Clause 7 describes a sequence of transformations that are applied to simplify a RELAX NG schema, and
also specifies additional requirements on a RELAX NG schema. Clause 8 describes the syntax that results from
applying the transformations; this simple syntax is a subset of the full syntax. Clause 9 describes the semantics of a
correct RELAX NG schema that uses the simple syntax; the semantics specify when an element is valid with respect
to a RELAX NG schema. Clause 10 describes requirements that apply to a RELAX NG schema after it has been
transformed into simple form. Finally, Clause 11 describes conformance requirements for RELAX NG validators.

This part of ISO/IEC 19757 is based on the RELAX NG Specification[t], and the compact syntax shown in Annex C
is based on the RELAX NG Compact Syntax[3l. A tutorial for RELAX NG is available separately (see the RELAX NG
Tutoriall2]).

vi © ISO/IEC 2008 — All rights reserved
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Information technology — Document Schema Definition
Language (DSDL) —

Part 2:
Regular-grammar-based validation — RELAX NG

1 Scope

This part of ISO/IEC 19757 specifies RELAX NG, a schema language for XML. A RELAX NG schema specifies a
pattern for the structure and content of an XML document. The pattern is specified by using a regular tree grammar.
This part of ISO/IEC 19757 establishes requirements for RELAX NG schemas and specifies when an XML document
matches the pattern specified by a RELAX NG schema.

2 Normative references

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

NOTE Each of the following documents has a unique identifier that is used to cite the document in the text. The unique
identifier consists of the part of the reference up to the first comma.

W3C XML, Extensible Markup Language (XML) 1.0 (Second Edition), W3C Recommendation, 6 October 2000,
available at http://www.w3.0rg/TR/2000/REC-xmI-20001006

W3C XML-Names, Namespaces in XML, W3C Recommendation, 14 January 1999, available at
http://mww.w3.0rg/TR/1999/REC-xml-names-19990114/

W3C XLink, XML Linking Language (XLink) Version 1.0, W3C Recommendation, 27 June 2001, available at
http://mww.w3.0rg/TR/2001/REC-xlink-20010627/

W3C XML-Infoset, XML Information Set, W3C Recommendation, 24 October 2001, available at
http://www.w3.0rg/TR/2001/REC-xml-infoset-20011024/

IETF RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies, Internet
Standards Track Specification, November 1996, available at http://www.ietf.org/rfc/rfc2045.txt

IETF RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types, Internet Standards Track
Specification, November 1996, available at http://www.ietf.org/rfc/rfc2046.txt

IETF RFC 2396, Uniform Resource Identifiers (URI): Generic Syntax, Internet Standards Track Specification, August
1998, available at http://www.ietf.org/rfc/rfc2396.txt

IETF RFC 2732, Format for Literal IPv6 Addresses in URL's, Internet Standards Track Specification, December 1999,
available at http://www.ietf.org/rfc/rfc2732.txt

IETF RFC 3023, XML Media Types, Internet Standards Track Specification, August 1998, available at
http://www.ietf.org/rfc/rfc3023.txt

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
3.1

resource
something with identity, potentially addressable by a URI

© ISO/IEC 2008 — All rights reserved 1
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3.2
URI
compact string of characters that uses the syntax defined in IETF RFC 2396 to identify an abstract or physical resource

3.3
URI reference
URI or relative URI and optional fragment identifier

3.4
relative URI
form of URI reference that can be resolved with respect to a base URI to produce another URI

35
base URI
URI used to resolve relative URIs

3.6

fragment identifier

additional information in a URI reference used by a user agent after the retrieval action on a URI has been successfully
performed

3.7
instance
XML document that is being validated with respect to a RELAX NG schema

3.8
space character
character with the code value #x20

3.9
whitespace character
character with the code value #x20, #x9, #xA or #xD

3.10
name
pair of a URI and a local name

3.11
namespace URI
URI that is part of a name

3.12
local name
NCName that is part of a name

3.13
NCName
string that matches the NCName production of W3C XML-Names

3.14
name class
part of a schema that can be matched against a name

3.15

pattern
part of a schema that can be matched against a set of attributes and a sequence of elements and strings

2 © ISO/IEC 2008 — Al rights reserved
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3.16
foreign attribute
attribute with a name whose namespace URI is neither the empty string nor the RELAX NG namespace URI

3.17
foreign element
element with a name whose namespace URI is not the RELAX NG namespace URI

3.18
full syntax
syntax of a RELAX NG grammar before simplification

3.19
simple syntax
syntax of a RELAX NG grammar after simplification

3.20
simplification
transformation of a RELAX NG schema in the full syntax to a schema in the simple syntax

3.21
datatype library
mapping from local names to datatypes

NOTE A datatype library is identified by a URI.

3.22
datatype
set of strings together with an equivalence relation on that set

3.23
axiom
proposition that is provable unconditionally

3.24

inference rule

rule consisting of one or more positive or negative antecendents and exactly one consequent, which makes the
consequent provable if all the positive antecedents are provable and none of the negative antecendents is provable

3.25
valid with respect to a schema
member of the set of XML documents described by the schema

3.26
schema
specification of a set of XML documents

3.27
grammar
start pattern together with a mapping from NCNames to patterns

3.28
correct schema
schema that satisfies all the requirements of this part of ISO/IEC 19757

3.29

validator
software module that determine whether a schema is correct and whether an instance is valid with respect to a schema

© ISO/IEC 2008 — All rights reserved 3
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3.30
path
list of NCNames separated by / or //

3.31
infoset
an abstraction of an XML document defined by W3C XML-Infoset

3.32
information item
constituent of an information set

3.33
data model
abstract representation of an XML document defined by this part of ISO/IEC 19757

3.34
XML document
string that is a well-formed XML document as defined in W3C XML

3.35

EBNF

Extended BNF

notation used to described context-free grammars

3.36
weak matching
kind of matching specified in detail in 9.3.7

3.37
in-scope grammar
nearest ancestor grammar element

3.38

content-type

one of the three values empty, complex, or simple
3.39

mixed sequence
sequence that may contain both elements and strings

4 Notation

41 EBNF

This part of ISO/IEC 19757 uses EBNF notation to describe the full syntax and the simple syntax of RELAX NG. A
description of a grammar in EBNF consists of one or more production rules. Each production rule consists of the
name of a non-terminal, followed by ::=, followed by a list of alternatives separated by |. Within an alternative, italic
type is used to reference a non-terminal, concatenation indicates sequencing, [] indicates optionality, + indicates
repetition one or more times and * indicates repetition zero or more times; other characters in normal type stand for

themselves.

4.2 Inference rules

4.2.1 \Variables

The symbol used for a variable indicates the variable's range as follows:

— nranges over names

© ISO/IEC 2008 — All rights reserved
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— NcC ranges over name classes

— Inranges over local names; a local name is a string that matches the NCName production of W3C XML-Names,
that is, a name with no colons

— uranges over URIs

— cx ranges over contexts (as defined in Clause 5)

— aranges over sets of attributes; a set with a single member is considered the same as that member

— mranges over sequences of elements and strings; a sequence with a single member is considered the same as
that member; the sequences ranged over by m may contain consecutive strings and may contain strings that are
empty
NOTE There are sequences ranged over by m that cannot occur as the children of an element.

— p ranges over patterns (elements matching the pattern production)

— sranges over strings

— ws ranges over the empty sequence and strings that consist entirely of whitespace

— params ranges over sequences of parameters

— e ranges over elements

— ctranges over content-types

4.2.2 Propositions
The following notation is used for propositions:
— ninnc means that name n is a member of name class nc

— cx F a; m =~ p means that with respect to context cx, the attributes a and the sequence of elements and strings
m matches the pattern p

— disjoint(a;, a,) means that there is no name that is the name of both an attribute in a; and of an attribute in a,
— m, interleaves m,; mz means that m, is an interleaving of m, and ms

— CX F a;m =~ P Mmeans that with respect to context cx, the attributes a and the sequence of elements and
strings m weakly matches the pattern p

— o0okAsChildren(m) means that the mixed sequence m can occur as the children of an element: it does not contain
any member that is an empty string, nor does it contain two consecutive members that are both strings

— deref(In) = <element> nc p </element> means that the grammar contains <define name="In"> <element> nc p
</element> </define>

— datatypeAllows(u, In, params, s, cX) means that in the datatype library identified by URI u, the string s interpreted
with context cx is a legal value of datatype In with parameters params

— datatypeEqual(u, In, s, cX4, Sp, CXo) means that in the datatype library identified by URI u, string s interpreted
with context cx, represents the same value of the datatype In as the string s, interpreted in the context of cx,

© ISO/IEC 2008 — All rights reserved 5
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— S =S, means that s; and s, are identical

— valid(e) means that the element e is valid with respect to the grammar
— start() = p means that the grammar contains <start> p </start>

— groupable(ct,, cty) means that the content-types ct; and ct, are groupable
— p:c Ct means that pattern p has content-type ct
— incorrectSchema() means that the schema is incorrect

4.2.3 Expressions
The following notation is used for expressions in propositions:
— name( u, In) returns a name with URI u and local name In

— mgq, m, returns the concatenation of the sequences m; and m,
— ay + ap returns the union of a; and a,

— () returns an empty sequence

— {}returns an empty set

— " returns an empty string

— attribute( n, s ) returns an attribute with name n and value s

— element( n, cx, a, m) returns an element with name n, context cx, attributes a and mixed sequence m as children

— max( cty, cty ) returns the maximum of ct; and ct, where the content-types in increasing order are empty( ),
complex( ), simple()

— normalizeWhiteSpace( s ) returns the string s, with leading and trailing whitespace characters removed, and with
each other maximal sequence of whitespace characters replaced by a single space character

— split( s ) returns a sequence of strings one for each whitespace delimited token of s; each string in the returned
sequence will be non-empty and will not contain any whitespace

— context( u, cx ) returns a context which is the same as cx except that the default namespace is u; if u is the empty
string, then there is no default namespace in the constructed context

— empty() returns the empty content-type
— complex( ) returns the complex content-type
— simple( ) returns the simple content-type

— [cx] within the start-tag of a pattern refers to the context of the pattern element

6 © ISO/IEC 2008 — All rights reserved



ISO/IEC 19757-2:2008(E)

5 Data model

RELAX NG deals with XML documents representing both schemas and instances through an abstract data model.
XML documents representing schemas and instances shall be well-formed in conformance with W3C XML and shall
conform to the constraints of W3C XML-Names.

An XML document is represented by an element. An element consists of
— aname

— acontext

— aset of attributes

— anordered sequence of zero or more children; each child is either an element or a non-empty string; the sequence
never contains two consecutive strings

A name consists of

— a string representing the namespace URI; the empty string has special significance, representing the absence
of any namespace

— a string representing the local name; this string matches the NCName production of W3C XML-Names
A context consists of
— abase URI

— anamespace map; this maps prefixes to namespace URIs, and also may specify a default namespace URI (as
declared by the xmIns attribute)

An attribute consists of

— aname

— astring representing the value

A string consists of a sequence of zero or more characters, where a character is as defined in W3C XML.

The element for an XML document is constructed from the infoset (see W3C XML-Infoset) of the XML document as
follows. The notation [x] refers to the value of the x property of an information item. An element is constructed from
a document information item by constructing an element from the [document element]. An element is constructed
from an element information item by constructing the name from the [namespace name] and [local name], the context
from the [base URI] and [in-scope namespaces], the attributes from the [attributes], and the children from the [children].
The attributes of an element are constructed from the unordered set of attribute information items by constructing an
attribute for each attribute information item. The children of an element are constructed from the list of child information
items first by removing information items other than element information items and character information items, and
then by constructing an element for each element information item in the list and a string for each maximal sequence
of character information items. An attribute is constructed from an attribute information item by constructing the name
from the [namespace name] and [local name], and the value from the [normalized value]. When constructing the name
of an element or attribute from the [namespace name] and [local name], if the [namespace name] property is not
present, then the name is constructed from an empty string and the [local name]. A string is constructed from a
sequence of character information items by constructing a character from the [character code] of each character
information item.

It is possible for there to be multiple distinct infosets for a single XML document. This is because XML parsers are

not required to process all DTD declarations or expand all external parsed general entities. Amongst these multiple
infosets, there is exactly one infoset for which [all declarations processed] is true and which does not contain any

© ISO/IEC 2008 — All rights reserved 7
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unexpanded entity reference information items. This is the infoset that is the basis for defining the RELAX NG data
model.

6 Full syntax

The following grammar in EBNF notation summarizes the syntax of RELAX NG. Although the notation is based on
the XML representation of an RELAX NG schema as a sequence of characters, the grammar operates at the data
model level. For example, although the syntax uses <text/>, an instance or schema can use <text></text>
instead, because they both represent the same element at the data model level. All elements shown in the grammar
are qualified with the namespace URI:

http://relaxng.org/ns/structure/1.0

The symbols QName and NCName are defined in W3C XML-Names. The anyURI symbol indicates a string that, after
escaping of disallowed values as described in Section 5.4 of W3C XLink, is a URI reference as defined in IETF RFC
2396 (as modified by IETF RFC 2732). The symbol string matches any string.

In addition to the attributes shown explicitly, any element can have an ns attribute and any element can have a
datatypelLibrary attribute. The ns attribute can have any value. The value of the datatypelLibrary attribute
shall match the anyURI symbol as described in the previous paragraph; in addition, it shall not use the relative form
of URI reference and shall not have a fragment identifier; as an exception to this, the value may be the empty string.

Any element can also have foreign attributes in addition to the attributes shown in the grammar. A foreign attribute is
an attribute with a name whose namespace URI is neither the empty string nor the RELAX NG namespace URI. Any
element that cannot have string children (that is, any element other than value, param and name) may have foreign
child elements in addition to the child elements shown in the grammar. A foreign element is an element with a name
whose namespace URI is not the RELAX NG namespace URI. There are no constraints on the relative position of
foreign child elements with respect to other child elements.

Any element can also have as children strings that consist entirely of whitespace characters, where a whitespace
character is one of #x20, #x9, #xD or #xA. There are no constraints on the relative position of whitespace string
children with respect to child elements.

Leading and trailing whitespace is allowed for value of each name, type and combine attribute and for the content
of each name element.

pattern ::=

<element name="QName"> pattern+ </element>

| <element> nameClass pattern+ </element>

| <attribute name="QName"> [pattern] </attribute>

| <attribute> nameClass [pattern] </attribute>

| <group> pattern+ </group>

| <interleave> pattern+ </interleave>

| <choice> pattern+ </choice>

| <optional> pattern+ </optional>

| <zeroOrMore> pattern+ </zeroOrMore>

| <oneOrMore> pattern+ </oneOrMore>

| <list> pattern+ </list>

| <mixed> pattern+ </mixed>

| <ref name="NCName"/>

| <parentRef name="NCName"/>

| <empty/>

| <text/>

| <value [type="NCName"]> string </value>

| <data type="NCName"> param* [exceptPattern] </data>

| <notAllowed/>

| <externalRef href="anyURI"/>

| <grammar> grammarContent* </grammar>
param :=
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<param name="NCName"> string </param>
exceptPattern ::=

<except> pattern+ </except>
grammarContent ::=

start

| define

| <div> grammarContent* </div>

| <include href="anyURI"> includeContent* </include>
includeContent :=

start

| define

| <div> includeContent* </div>
start =

<start [combine="method"]> pattern </start>
define ::=

<define name="NCName" [combine="method"]> pattern+ </define>
method ::=

choice

| interleave
nameClass ::=

<name> QName </name>

| <anyName> [exceptNameClass] </anyName>

| <nsName> [exceptNameClass] </nsName>

| <choice> nameClass+ </choice>
exceptNameClass ::=

<except> nameClass+ </except>

An alternative compact syntax is described in Annex C.

7 Simplification

7.1 General

The full syntax given in the previous clause is transformed into a simpler syntax by applying the following transformation
rules in order. The effect shall be as if each rule was applied to all elements in the schema before the next rule is
applied. A transformation rule may also specify constraints that shall be satisfied by a correct schema. The
transformation rules are applied at the data model level. Before the transformations are applied, the schema is parsed
into an element in the data model.

7.2 Annotations

Foreign attributes and elements are removed.

NOTE It is safe to remove xml :base attributes at this stage because xml :base attributes are used in determining the [base
URI] of an element information item, which is in turn used to construct the base URI of the context of an element. Thus, after a
document has been parsed into an element in the data model, xml :base attributes can be discarded.

7.3 Whitespace

For each element other than value and param, each child that is a string containing only whitespace characters is
removed.

Leading and trailing whitespace characters are removed from the value of each name, type and combine attribute
and from the content of each name element.

7.4 dat at ypeli brary attribute

The value of each datatypelLibary attribute is transformed by escaping disallowed characters as specified in
Section 5.4 of W3C XLink.
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For any data or value element that does not have a datatypelLibrary attribute, a datatypeLibrary attribute
is added. The value of the added datatypeLibrary attribute is the value of the datatypelLibrary attribute of
the nearest ancestor element that has a datatypeL ibrary attribute, or the empty string if there is no such ancestor.
Then, any datatypeLibrary attribute that is on an element other than data or value is removed.

7.5 type attribute of val ue element

For any value element that does not have a type attribute, a type attribute is added with a value of token and the
value of the datatypelL ibrary attribute is changed to the empty string.

7.6 href attribute

The value of the href attribute on an externalRef or include element is first transformed by escaping disallowed
characters as specified in Section 5.4 of W3C XLink. The URI reference is then resolved into an absolute form as
described in Section 5.2 of IETF RFC 2396 using the base URI from the context of the element that bears the href
attribute.

The value of the href attribute is used to construct an element (as specified in Clause 5). This shall be done as
follows. The URI reference consists of the URI itself and an optional fragment identifier. The resource identified by
the URI is retrieved. The result is a MIME entity (see IETF RFC 2045): a sequence of bytes labeled with a MIME
media type (see IETF RFC 2046). The media type determines how an element is constructed from the MIME entity
and optional fragment identifier. When the media type is appl ication/xml or text/xml, the MIME entity shall be
parsed as an XML document in accordance with the applicable RFC (at the term of writing IETF RFC 3023) and an
element constructed from the result of the parse as specified in Clause 5. In particular, the charset parameter shall
be handled as specified by the RFC. This specification does not define the handling of media types other than
application/xml and text/xml. The href attribute shall not include a fragment identifier unless the registration
of the media type of the resource identified by the attribute defines the interpretation of fragment identifiers for that
media type.

NOTE IETF RFC 3023 does not define the interpretation of fragment identifiers for application/xml or text/xml.
7.7 external Ref element

An externalRef element is transformed as follows. An element is constructed using the URI reference that is the
value of href attribute as specified in 7.6. This element shall match the syntax for pattern. The element is transformed
by recursively applying the rules from this subclauses and from previous subclauses of this clause. This shall not
result in a loop. In other words, the transformation of the referenced element shall not require the dereferencing of
an externalReT element with an href attribute with the same value.

Any ns attribute on the externalRef element is transferred to the referenced element if the referenced element
does not already have an ns attribute. The externalRef element is then replaced by the referenced element.

7.8 include element

An include element is transformed as follows. An element is constructed using the URI reference that is the value
of href attribute as specified in 7.6. This element shall be a grammar element, matching the syntax for grammar.

This grammar element is transformed by recursively applying the rules from this subclause and from previous
subclauses of this clause. This shall not result in a loop. In other words, the transformation of the grammar element
shall not require the dereferencing of an include element with an href attribute with the same value.

Define the components of an element to be the children of the element together with the components of any div child
elements. If the include element has a start component, then the grammar element shall have at least one start
component; it is then transformed by removing all start components. If the include element has a define
component, then the grammar element shall have at least one define component with the same name; it is then
transformed by removing all such define components.

The include element is transformed into a div element. The attributes of the div element are the attributes of the
include element other than the href attribute. The children of the div element are the grammar element (after
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the removal of the start and define components described by the preceding paragraph) followed by the children
of the include element. The grammar element is then renamed to div.

7.9 nane attribute of el enent and attri but e elements

The name attribute on an element or attribute element is transformed into a name child element.

If an attribute element has a name attribute but no ns attribute, then an ns=""" attribute is added to the name

child element.

7.10 ns attribute

For any name, nsName or value element that does not have an ns attribute, an ns attribute is added. The value of
the added ns attribute is the value of the ns attribute of the nearest ancestor element that has an ns attribute, or the
empty string if there is no such ancestor. Then, any ns attribute that is on an element other than name, nsName or

value is removed.

NOTE 1  The value of the ns attribute is not transformed either by escaping disallowed characters, or in any other way, because
the value of the ns attribute is compared against namespace URIs in the instance, which are not subject to any transformation.

NOTE 2  Since include and externalRef elements are resolved after datatypeLibrary attributes are added but before
ns attributes are added, ns attributes are inherited into external schemas but datatypelLibrary attributes are not.

7.11 QNames

For any name element containing a prefix, the prefix is removed and an ns attribute is added replacing any existing
ns attribute. The value of the added ns attribute is the value to which the namespace map of the context of the name
element maps the prefix. The context shall have a mapping for the prefix.

7.12 di v element

Each div element is replaced by its children.

7.13 Number of child elements

A define, oneOrMore, zeroOrMore, optional, list or mixed element is transformed so that it has exactly one
child element. If it has more than one child element, then its child elements are wrapped in a group element.

An element element is transformed so that it has exactly two child elements, the first being a name class and the
second being a pattern. If it has more than two child elements, then the child elements other than the first are wrapped
in a group element.

A except element is transformed so that it has exactly one child element. If it has more than one child element, then
its child elements are wrapped in a choice element.

If an attribute element has only one child element (a name class), then a text element is added.
A choice, group or interleave element is transformed so that it has exactly two child elements. If it has one child
element, then itis replaced by its child element. If it has more than two child elements, then the first two child elements
are combined into a new element with the same name as the parent element and with the first two child elements as
its children. For example,

<choice> pl p2 p3 </choice>

is transformed to

<choice> <choice> pl p2 </choice> p3 </choice>
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This reduces the number of child elements by one. The transformation is applied repeatedly until there are exactly
two child elements.

7.14 m xed element

A mixed element is transformed into an interleaving with a text element:
<mixed> p </mixed>

is transformed into
<interleave> p <text/> </interleave>

7.15 opti onal element

An optional element is transformed into a choice element with two children, one child being the child of the
optional element and the other child being an empty element:

<optional> p </optional>
is transformed into

<choice> p <empty/> </choice>
7.16 zer oOr Mor e element

A zeroOrMore element is transformed into a choice element with two children, one child being a oneOrMore
element whose only child is the child of the zeroOrMore element and the other child being an empty element:

<zeroOrMore> p </zeroOrMore>
is transformed into

<choice> <oneOrMore> p </oneOrMore> <empty/> </choice>
7.17 Constraints

In this rule, no transformation is performed, but various constraints are checked.

NOTE1  The constraints in this subclause, unlike the constraints specified in Clause 10, can be checked without resolving any
ref elements, and are accordingly applied even to patterns that will disappear during later stages of simplification because they
are not reachable (see 7.20) or because of notAl lowed (see 7.21).

An except element that is a child of an anyName element shall not have any anyName descendant elements. An
except element that is a child of an nsName element shall not have any nsName or anyName descendant elements.

A name element that occurs as the first child of an attribute element or as the descendant of the first child of an
attribute element and that has an ns attribute with value equal to the empty string shall not have content equal
to xmlIns.

A name or nsName element that occurs as the first child of an attribute element or as the descendant of the first
child of an attribute element shall not have an ns attribute with value http://www.w3.0rg/2000/xmIns.

NOTE2 The W3C XML-Infoset defines the namespace URI of namespace declaration attributes to be
http://www.w3.0rg/2000/xmlns.

A data or value element shall be correct in its use of datatypes. Specifically, the type attribute shall identify a

datatype within the datatype library identified by the value of the datatypeLibrary attribute. For a data element,
the parameter list shall be one that is allowed by the datatype (see 9.3.8).
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7.18 conbi ne attribute

For each grammar element, all define elements with the same name are combined together. For any name, there
shall not be more than one define element with that name that does not have a combine attribute. For any name,
if there is a define element with that name that has a combine attribute with the value choice, then there shall
not also be a define element with that name that has a combine attribute with the value interleave. Thus, for
any name, if there is more than one define element with that name, then there is a unique value for the combine
attribute for that name. After determining this unique value, the combine attributes are removed. A pair of definitions

<define name='"n"">
pl

</define>

<define name=''n"">
p2

</define>

is combined into

<define name='"n"">
<c>
pl
p2
</c>
</define>

where c is the value of the combine attribute. Pairs of definitions are combined until there is exactly one define
element for each name.

Similarly, for each grammar element all start elements are combined together. There shall not be more than one
start element that does not have a combine attribute. If there is a start element that has a combine attribute
with the value choice, there shall not also be a start element that has a combine attribute with the value
interleave.

7.19 granmmar element

In this rule, the schema is transformed so that its top-level element is grammar and so that it has no other grammar
elements.

Define the in-scope grammar for an element to be the nearest ancestor grammar element. A ref element refers to
a define element if the value of their name attributes is the same and their in-scope grammars are the same. A
parentReT element refers to a define element if the value of their name attributes is the same and the in-scope
grammar of the in-scope grammar of the parentRef element is the same as the in-scope grammar of the define
element. Every ref or parentRef element shall refer to a define element. A grammar shall have a start child
element.

First, transform the top-level pattern p into <grammar><start>p</start></grammar>. Next, rename define
elements so that no two define elements anywhere in the schema have the same name. To rename a define
element, change the value of its name attribute and change the value of the name attribute of all ref and parentRef
elements that refer to that define element. Next, move all define elements to be children of the top-level grammar
element, replace each nested grammar element by the child of its start element and rename each parentRef
element to ref.

7.20 defi ne and r ef elements

In this rule, the grammar is transformed so that every element element is the child of a define element, and the
child of every define element is an element element.

First, remove any define element that is not reachable. A define element is reachable if there is reachable ref
element referring to it. A ref element is reachable if it is the descendant of the start element or of a reachable
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define element. Now, for each element element that is not the child of a define element, add a define element
to the grammar element, and replace the element element by a ref element referring to the added define element.
The value of the name attribute of the added define element shall be different from value of the name attribute of
all other define elements. The child of the added define element is the element element.

Define a ref element to be expandable if it refers to a define element whose child is not an element element. For
each ref element that is expandable and is a descendant of a start element or an element element, expand it
by replacing the ref element by the child of the define element to which it refers and then recursively expanding
any expandable ref elements in this replacement. This shall not result in a loop. In other words expanding the
replacement of a ref element having a name with value n shall not require the expansion of ref element also having
a name with value n. Finally, remove any define element whose child is not an element element.

7.21 not Al | owed element

In this rule, the grammar is transformed so that a notAl lowed element occurs only as the child of a start or
element element. An attribute, list, group, interleave, or oneOrMore element that has a notAl lowed
child element is transformed into a notAl lowed element. A choice element that has two notAl 1owed child elements
is transformed into a notAl lowed element. A choi ce element that has one notAl lowed child element is transformed
into its other child element. An except element that has a notAl lowed child element is removed. The preceding
transformations are applied repeatedly until none of them is applicable any more. Any define element that is no
longer reachable is removed.

7.22 enpty element

In this rule, the grammar is transformed so that an empty element does not occur as a child of a group, interleave,
or oneOrMore element or as the second child of a choice element. A group, interleave or choice element
that has two empty child elements is transformed into an empty element. A group or interleave element that
has one empty child element is transformed into its other child element. A choice element whose second child
element is an empty element is transformed by interchanging its two child elements. A oneOrMore element that has
an empty child element is transformed into an empty element. The preceding transformations are applied repeatedly
until none of them is applicable any more.

8 Simple syntax
After applying all the rules in Clause 7, the schema will match the grammar described by the following EBNF notation:

grammar ::=
<grammar> <start> top </start> define* </grammar>
define ::=
<define name="NCName"> <element> nameClass top </element> </define>
top =
<notAllowed/>
| pattern
pattern ::=
<empty/>
| nonEmptyPattern
nonEmptyPattern ::=
<text/>
| <data type="NCName" datatypeLibrary="anyURI"> param* [exceptPattern] </data>
| <value datatypeLibrary="anyURI" type="NCName" ns="string"> string </value>
| <list> pattern </list>
| <attribute> nameClass pattern </attribute>
| <ref name="NCName"/>
| <oneOrMore> nonEmptyPattern </oneOrMore>
| <choice> pattern nonEmptyPattern </choice>
| <group> nonEmptyPattern nonEmptyPattern </group>
| <interleave> nonEmptyPattern nonEmptyPattern </interleave>
param ::=
<param name="NCName"> string </param>
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exceptPattern ::=
<except> pattern </except>
nameClass ::=
<anyName> [exceptNameClass] </anyName>
| <nsName ns="string"> [exceptNameClass] </nsName>
| <name ns="string"> NCName </name>
| <choice> nameClass nameClass </choice>
exceptNameClass ::=
<except> nameClass </except>

With this grammar, no elements or attributes are allowed other than those explicitly shown.

NOTE The simple syntax is purely an internal artifact of this part of ISO/IEC 19757. The simple syntax is not an alternative
interchange syntax for RELAX NG. A correct RELAX NG schema is always required to be in the full syntax and is never required
to be in the simple syntax.

9 Semantics
9.1 Inference rules

This clause defines the semantics of a correct RELAX NG schema that has been transformed into the simple syntax.
The semantics of a RELAX NG schema consist of a specification of what XML documents are valid with respect to
that schema. The semantics are described formally. The formalism uses axioms and inference rules. Axioms are
propositions that are provable unconditionally. An inference rule consists of one or more antecedents and exactly
one consequent. An antecedent is either positive or negative. If all the positive antecedents of an inference rule are
provable and none of the negative antecedents are provable, then the consequent of the inference rule is provable.
An XML document is valid with respect to a RELAX NG schema if and only if the proposition that the element
representing it in the data model is valid is provable in the formalism specified in this clause.

NOTE This kind of formalism is similar to a proof system. However, a traditional proof system only has positive antecedents.

The notation for inference rules separates the antecedents from the consequent by a horizontal line: the antecedents
are above the line; the consequent is below the line. If an antecedent is of the form not(p), then it is a negative
antecedent; otherwise, it is a positive antecedent. Both axioms and inferences rules may use variables. A variable
has a name and optionally a subscript. The name of a variable is italicized. Each variable has a range that is determined
by its name. If an axiom or inference rule contains multiple variables with the same range, then subscripts are used
to distinguish them. Axioms and inference rules are implicitly universally quantified over the variables they contain.
We explain this further below.

The possibility that an inference rule or axiom may contain more than one occurrence of a particular variable requires
that an identity relation be defined on each kind of object over which a variable can range. The identity relation for all
kinds of object is value-based. Two objects of a particular kind are identical if the constituents of the objects are
identical. For example, two attributes are considered the same if they have the same name and the same value. Two
characters are identical if their Unicode character codes are the same.

9.2 Name classes

The main semantic concept for name classes is that of a name belonging to a name class. A name class is an element
that matches the production nameClass. A name is as defined in Clause 5: it consists of a namespace URI and a
local name.

The first axiom is called (anyName 1):

(anyName 1) n in <anyName/>

NOTE 1  The (anyName 1) axiom says that for any name n, n belongs to the name class <anyName/>, in other words <anyName/>
matches any name. Note the effect of the implicit universal quantification over the variables in the axiom: this is what makes the
axiom apply for any name n.
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The first inference rule is almost as simple:

not(n in nc)
n in <anyName> <except> nc </except> </anyName>

(anyName 2)

NOTE 2  The (anyName 2) inference rule says that for any name n and for any name class nc, if n does not belong to nc, then
n belongs to <anyName> <except> nc </except> </anyName>. In other words, <anyName> <except> nc </except> </anyName>
matches any name that does not match nc.

The remaining axioms and inference rules for name classes are as follows:
(nsName 1) name( u, In) in <nsName ns="u"/>

not(name( u, In) in nc)
name( u, In) in <nsName ns="u"> <except> nc </except> </nsName>

(nsName 2)

(name) name( u, In) in <name ns="u"> In </name>

ninnc,
n in <choice> nc, nc, </choice>

(name choice 1)

ninnc,
n in <choice> nc, nc, </choice>

(name choice 2)

9.3 Patterns
9.3.1 choi ce pattern
The semantics of the choice pattern are as follows:

cXFa,m=~p
(choice 1) !

cX + a; m =~ <choice> p; p, </choice>

CX F a;m=~p,

(choice 2) o m == <choice> P1 P2 </choice>

9.3.2 group pattern

The semantics of the group pattern are as follows:

CX F al; ml = pl CX F az; mz == p2
rou
(group) CX F aq + ay; My, My =~ <group> p; p, </group>
NOTE The restriction in 10.4 ensures that the set of attributes constructed in the consequent will not have multiple attributes

with the same name.

9.3.3 enpty pattern

The semantics of the empty pattern are as follows:
(empty)  cxr{} ()=~ <empty/>

9.3.4 text pattern

The semantics of the text pattern are as follows:
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(text 1) cx F{} ()=~ <text/>

cx F {}; m =~ <text/>
cx F {}; m, s =~ <text/>

(text 2)

The effect of the above rule is that a text element matches zero or more strings.
9.3.5 oneOr Mor e pattern
The semantics of the oneOrMore pattern are as follows:

CXFa,m=~p
cX + a; m =~ <oneOrMore> p </oneOrMore>

(oneOrMore 1)

CX Fa;;my=~p CXF ay; my, =~ <oneOrMore> p </oneOrMore> disjoint(a;, a,)

oneOrMore 2
( ) CX F a1 + ap; my, my, =~ <oneOrMore> p </oneOrMore>

9.3.6 interl eave pattern
The semantics of interleaving are defined by the following rules.
(interleaves 1) () interleaves (); ()

m, interleaves my; my

interleaves 2 -
( ) my, M4 interleaves my, my; mMs

m, interleaves my; mg
my, m4 interleaves my; my,, My

(interleaves 3)

For example, the interleavings of <a/><a/> and <b/> are <a/><a/><b/>, <a/><b/><a/>, and <b/><a/><a/>.
The semantics of the interleave pattern are as follows:

CX Fa;;my=~p; CXFaymy,=~p, mMginterleaves my; m,
CX | a; + ay; M3 =~ <interleave> p; p, </interleave>

(interleave)

NOTE The restriction in 10.4 ensures that the set of attributes constructed in the consequent will not have multiple attributes
with the same name.

9.3.7 elenent and attri but e pattern

The value of an attribute is always a single string, which may be empty. Thus, the empty sequence is not a possible
attribute value. On the other hand, the children of an element can be an empty sequence and cannot consist of an
empty string. In order to ensure that validation handles attributes and elements consistently, a variant of matching
called weak matching is used. Weak matching is used when matching the pattern for the value of an attribute or for
the attributes and children of an element.

The semantics of weak matching are as follows:

cXFa,m=~p
CX F @; M =~eak P

(weak match 1)

cxtka ()=—p
CX F a; WS =~yeqk P

(weak match 2)
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cXFa;"=~p
cX F a; () =~weak P

(weak match 3)

The semantics of the attribute pattern are as follows:

cx F{} S ="yeak P ninnc

(attribute) : - .
cx + attribute( n, s); () =~ <attribute> nc p </attribute>

The semantics of the element pattern are as follows:

CXq F @M =~,ea P Ninnc okAsChildren(m) deref(In) = <element> nc p </element>

element
( ) cX, + {}; wsq, element( n, cxq, &, m), ws, =~ <ref name="In"/>

9.3.8 dat a and val ue pattern

RELAX NG relies on datatype libraries to perform datatyping. A datatype library is identified by a URI. A datatype
within a datatype library is identified by an NCName. A datatype library provides two services.

— It can determine whether a string is a legal representation of a datatype. This service accepts a list of zero or
more parameters. For example, a string datatype might have a parameter specifying the length of a string. The
datatype library determines what parameters are applicable for each datatype.

— It can determine whether two strings represent the same value of a datatype. This service does not have any
parameters.

Both services may make use of the context of a string. For example, a datatype representing a QName would use
the namespace map.

The datatypeEqual function shall be reflexive, transitive and symmetric, that is, the following inference rules shall
hold:

datatypeAllows(u, In, params, s, cx)
datatypeEqual(u, In, s, cx, s, cX)

(datatypeEqual reflexive)

datatypeEqual(u, In, s4, €Xq, S, CX,) datatypeEqual(u, In, s,, X3, S3, CX3)
datatypeEqual(u, In, s, €X4, S3, CX3)

(datatypeEqual transitive)

datatypeEqual(u, In, sq, X4, S, CX5)
datatypeEqual(u, In, s,, €X5, S1, CX1)

(datatypeEqual symmetric)

The semantics of the data and value patterns are as follows:

datatypeEqual(uq, In, s, cX4, S,, context( u,, CX5, ))

(Value) CXl F {}, Sl =~ <Va|ue datatypelerary=llulll type=u|nu ns:nu2u [CX2]> 52 </va|ue>
(data 1) datatypeAllows(u, In, params, s, cx)

cx + {}; s =~ <data datatypeLibrary="u" type="In"> params </data>
(data 2) datatypeAllows(u, In, params, s, €X) not(cx F a;s =~ p)

cx + { }; s =~ <data datatypeLibrary="u" type="In"> params <except> p </except> </data>
9.3.9 Built-in datatype library

The empty URI identifies a special built-in datatype library. This provides two datatypes, string and token. No
parameters are allowed for either of these datatypes.
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The semantics of the two built-in datatypes are as follows:
(string allows) datatypeAllows("™, "string", (), s, ¢X)
(string equal) datatypeEqual("", "string", s, €Xq, S, CX5)
(token allows) datatypeAllows(", "token", (), s, ¢X)

normalizeWhiteSpace( s; ) = normalizeWhiteSpace( s, )

(token equal) datatypeEqual("", "token", s1, €X1, Sp, CX»)

9.3.10 |i st pattern

The semantics of the list pattern are as follows:

. cx F{} split(s)=~p
(list) - -
cx F {} s =~ <list> p </list>
NOTE It is crucial in the above inference rule that the sequence that is matched against a pattern can contain consecutive
strings.
9.4 Validity

An element is valid with respect to a schema if the element together with an empty set of attributes it matches the
start pattern of the schema's grammar.

start() =p cx+{}e=~p
valid(e)

(valid)

10 Restrictions
10.1 General

The following constraints are all checked after the grammar has been transformed to the simple form described in
Clause 8.

NOTE The purpose of these restrictions is to catch user errors and to facilitate implementation.

10.2 Prohibited paths

10.2.1 General

This clause describes restrictions on where elements are allowed in the schema based on the names of the ancestor
elements. The concept of a prohibited path is used to describe these restrictions. A path is a sequence of NCNames
separated by / or //.

— An element matches a path x, where x is an NCName, if and only if the local name of the element is x

— An element matches a path x/p, where x is an NCName and p is a path, if and only if the local name of the
element is x and the element has a child that matches p

— An element matches a path x//p, where x is an NCName and p is a path, if and only if the local name of the
element is x and the element has a descendant that matches p

For example, the element
<foo>

<bar>
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<baz/>
</bar>
</foo>

matches the paths foo, foo/bar, foo//bar, foo//baz, foo/bar/baz, foo/bar//baz and foo//bar/baz,

but not foo/baz or foobar.

A correct RELAX NG schema shall be such that, after transformation to the simple form, it does not contain any

element that matches a prohibited path.
10.2.2 attri but e pattern

The following paths are prohibited:

— attribute//ref

— attribute//attribute

10.2.3 oneOr Mor e pattern
The following paths are prohibited:
— oneOrMore//group//attribute

— oneOrMore//interleave//attribute

10.2.4 | i st pattern

The following paths are prohibited:
— Hlist//list

— list//ref

— list//attribute

— list//text

— list//interleave

10.2.5 except element in dat a pattern
The following paths are prohibited:

— data/except//attribute

— data/except//ref

— data/except//text

— data/except//list

— data/except//group

— data/except//interleave

— data/except//oneOrMore

20
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— data/except//empty
NOTE This implies that an except element with a data parent can contain only data, value and choice elements.
10.2.6 start element

The following paths are prohibited:
— start//attribute

— start//data

— start//value

— start//text

— start//list

— start//group

— start//interleave

— start//oneOrMore

— start//empty

10.3 String sequences
RELAX NG does not allow a pattern such as:

<element name="foo'">
<group>
<data type="int"/>
<element name="bar'>
<empty/>
</element>
</group>
</element>

Nor does it allow a pattern such as:
<element name="foo0'>
<group>
<data type="int"/>
<text/>
</group>
</element>

NOTE 1  For clarity, the above two examples have not been transformed to the simple syntax. This does not affect the requirement
that the constraint in this sub-clause, as with all other constraints in this clause, is checked after the grammar has been transformed
to the simple syntax.

More generally, if the pattern for the content of an element or attribute contains
— a pattern that can match a child (that is, an element, data, value, list or text pattern), and
— a pattern that matches a single string (that is, a data, value or list pattern),

then the two patterns shall be alternatives to each other.
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This rule does not apply to patterns occurring within a 1ist pattern.

To formalize this, the concept of a content-type is used. A pattern that is allowable as the content of an element has
one of three content-types: empty, complex and simple.

The empty content-type is groupable with anything. In addition, the complex content-type is groupable with the complex
content-type. The following rules formalize this.

(group empty 1) groupable(empty( ), ct)
(group empty 2) groupable(ct, empty())
(group complex) groupable(complex( ), complex())

Some patterns have a content-type. The following rules define when a pattern has a content-type and, if so, what it
is.

(value) <value datatypelLibrary="u;" type="In" ns="u,"> s </value> :. simple()
(data 1) <data datatypeLibrary="u" type="In"> params </data> : simple()

p:cCt
<data datatypeLibrary="u" type="In"> params <except> p </except> </data> :. simple()

(data 2)

(list) <list> p </list> : . simple()
(text) <text/> :; complex()
(ref) <ref name="In"/>: . complex()

(empty)  <empty/>:. empty()

_ p:cct
(attribute) <attribute> nc p </attribute> :. empty()
p1:cCty  PpsicCty groupable(ct,, cty)
(group)

<group> p; p, </group> :. max( cty, ct, )

P1 ic Cly Py ic Cly groupable(cty, ct,)
<interleave> p; p, </interleave> :. max( cty, ct,)

(interleave)

p:ct groupable(ct, ct)

(oneOrMore) <oneOrMore> p </oneOrMore> : ct
Py i Ct P, i Ct
(choice) Lol 2¢ 2

<choice> p; p, </choice> :; max( cty, cty )

NOTE 2  The antecedent in the (data 2) rule above is in fact redundant because of the prohibited paths in 10.2.5.

Now the restriction can be described. All patterns occurring as the content of an element pattern shall have a
content-type.

deref(In) = <element> nc p </element> not(p : ct)

element
( ) incorrectSchemay()
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10.4 Restrictions on attributes

Duplicate attributes are not allowed. More precisely, for a pattern <group> pl p2 </group> or <interleave>
pl p2 </interleave>, there shall not be a name that belongs to both the name class of an attribute pattern
occurring in pl and the name class of an attribute pattern occurring in p2. A pattern p1 is defined to occur in a
pattern p2 if

— plisp2,or

— p2isachoice, interleave, group or oneOrMore element and p1 occurs in one or more children of p2.

Attributes using infinite name classes shall be repeated. More precisely, an attribute element that has an anyName
or nsName descendant element shall have a oneOrMore ancestor element.

NOTE 1  This restriction is necessary for closure under negation.

Attributes using infinite name classes shall have text as their value. More precisely, an attribute element that
has an anyName or nsName descendant element shall have a text child element.

NOTE 2  This restriction is necessary for closure under negation.
10.5 Restrictions oni nterl eave

In order to facilitate implementation, an element of a particular name shall be allowed by at most one operand of an
interleave pattern; similarly, a text pattern shall occur in at most one operand of an interleave pattern. More
precisely, for a pattern <interleave> pl p2 </interleave>,

— there shall not be a name that belongs to both the name class of an element pattern referenced by a ref pattern
occurring in p1 and the name class of an element pattern referenced by a ref pattern occurring in p2, and

— a text pattern shall not occur in both p1 and p2.

10.4 defines when one pattern is considered to occur in another pattern.

11 Conformance

A conforming RELAX NG validator shall be able to determine for any XML document whether it is a correct RELAX
NG schema. A conforming RELAX NG validator shall be able to determine for any XML document and for any correct
RELAX NG schema whether the document is valid with respect to the schema.

However, the requirements in the preceding paragraph do not apply if the schema uses a datatype library that the
validator does not support. A conforming RELAX NG validator is only required to support the built-in datatype library
described in 9.3.9. A validator that claims conformance to RELAX NG should document which datatype libraries it
supports. The requirements in the preceding paragraph also do not apply if the schema includes externalRef or
include elements and the validator is unable to retrieve the resource identified by the URI or is unable to construct
an element from the retrieved resource. A validator that claims conformance to RELAX NG should document its
capabilities for handling URI references.
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Annex A
(normative)

RELAX NG schema for RELAX NG

A correct RELAX NG schema shall be valid with respect to the following schema.

<grammar datatypeLibrary="http://www.w3.0rg/2001/XMLSchema-datatypes"
ns="http://relaxng.org/ns/structure/1.0"
xmIns="http://relaxng.org/ns/structure/1.0">

<start>
<ref name="‘pattern"/>
</start>

<define name="'pattern'>
<choice>
<element name="'element'>
<choice>
<attribute name="name’'>
<data type="'‘QName"/>

</attribute>
<ref name="open-name-class"/>
</choice>

<ref name="common-atts'/>
<ref name="open-patterns'/>
</element>
<element name="attribute'>
<ref name="'common-atts'/>
<choice>
<attribute name="‘name''>
<data type="‘QName"/>
</attribute>
<ref name="open-name-class"/>
</choice>
<interleave>
<ref name="other"/>
<optional>
<ref name="'pattern"/>
</optional>
</interleave>
</element>
<element name="group'>
<ref name="‘common-atts''/>
<ref name="open-patterns'/>
</element>
<element name="interleave'>
<ref name="common-atts'/>
<ref name="open-patterns'/>
</element>
<element name="'choice'>
<ref name="‘common-atts'/>
<ref name="open-patterns'/>
</element>
<element name="optional">
<ref name="‘common-atts''/>
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<ref name="‘open-patterns'/>
</element>
<element name="zeroOrMore'>
<ref name="'common-atts' />
<ref name="open-patterns'/>
</element>
<element name="'oneOrMore'>
<ref name="‘common-atts'/>
<ref name="open-patterns’"/>
</element>
<element name="list'">
<ref name="‘common-atts'/>
<ref name="‘open-patterns'/>
</element>
<element name="mixed">
<ref name="'common-atts' />
<ref name="open-patterns'/>
</element>
<element name="'ref''>
<attribute name="name'>
<data type="*NCName"/>
</attribute>
<ref name="‘common-atts"'/>
<ref name="other"/>
</element>
<element name="parentRef">
<attribute name="name''>
<data type='""NCName"'/>
</attribute>
<ref name="‘common-atts'/>
<ref name="other'/>
</element>
<element name="empty''>
<ref name="'common-atts'/>
<ref name="other"/>
</element>
<element name=""text'>
<ref name="'‘common-atts'/>
<ref name="other'/>
</element>
<element name="value''>
<optional>
<attribute name="type'>
<data type="NCName'/>
</attribute>
</optional>
<ref name="'common-atts'/>
<text/>
</element>
<element name="'data''>
<attribute name="type''>
<data type=""NCName'/>
</attribute>
<ref name="‘common-atts'/>
<interleave>
<ref name="other'/>
<group>
<zeroOrMore>
<element name="param'>
<attribute name="name'>
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<data type="‘NCName"/>
</attribute>
<ref name="'common-atts'/>
<text/>
</element>
</zeroOrMore>
<optional>
<element name="‘except'>
<ref name="‘common-atts'/>
<ref name="open-patterns'/>
</element>
</optional>
</group>
</interleave>
</element>
<element name="notAllowed">
<ref name="‘common-atts'/>
<ref name="'other" />
</element>
<element name="‘externalRef'>
<attribute name="href'>
<data type="anyURI"/>
</attribute>
<ref name="common-atts'/>
<ref name="other"/>
</element>
<element name="‘grammar''>
<ref name="‘common-atts'/>
<ref name="grammar-content"/>
</element>
</choice>
</define>

<define name='"grammar-content''>
<interleave>
<ref name="other"/>
<zeroOrMore>
<choice>
<ref name="'start-element'/>
<ref name="'define-element"/>
<element name="div''>
<ref name="‘common-atts''/>
<ref name="‘grammar-content'/>
</element>
<element name=""include'>
<attribute name="href">
<data type="anyURI"/>
</attribute>
<ref name="‘common-atts'/>
<ref name="include-content"/>
</element>
</choice>
</zeroOrMore>
</interleave>
</define>

<define name="include-content">
<interleave>
<ref name="other"/>
<zeroOrMore>

26
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<choice>
<ref name="'start-element'/>
<ref name="'define-element'/>
<element name="div'">
<ref name="‘common-atts'/>
<ref name="include-content'/>
</element>
</choice>
</zeroOrMore>
</interleave>
</define>

<define name="'start-element'>
<element name="'start'>
<ref name="'combine-att'/>
<ref name="'common-atts' />
<ref name="‘open-pattern'/>
</element>
</define>

<define name="'define-element'>
<element name="define'>
<attribute name="name'>
<data type='""NCName"'/>
</attribute>
<ref name="'combine-att'/>
<ref name="'‘common-atts' />
<ref name="open-patterns'/>
</element>
</define>

<define name="'combine-att''>
<optional>
<attribute name="combine'>
<choice>
<value>choice</value>
<value>interleave</value>
</choice>
</attribute>
</optional>
</define>

<define name="‘open-patterns'>
<interleave>
<ref name="other'/>
<oneOrMore>
<ref name="'pattern'/>
</oneOrMore>
</interleave>
</define>

<define name="open-pattern'>
<interleave>
<ref name="other"/>
<ref name="'pattern'/>
</interleave>
</define>

<define name="name-class'>
<choice>
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<element name=""name''>
<ref name="‘common-atts'/>
<data type="'‘QName"/>
</element>
<element name="anyName''>
<ref name="'common-atts''/>
<ref name="except-name-class"/>
</element>
<element name=""nsName'>
<ref name="common-atts'/>
<ref name="except-name-class'/>
</element>
<element name="'choice'>
<ref name="‘common-atts'/>
<ref name="open-name-classes"/>
</element>
</choice>
</define>

<define name="except-name-class'>
<interleave>
<ref name="other"/>
<optional>
<element name="except'>
<ref name="open-name-classes"/>
</element>
</optional>
</interleave>
</define>

<define name="open-name-classes'>
<interleave>
<ref name="'other" />
<oneOrMore>
<ref name="name-class'/>
</oneOrMore>
</interleave>
</define>

<define name="open-name-class''>
<interleave>
<ref name="'other" />
<ref name=""name-class'' />
</interleave>
</define>

<define name="‘common-atts'>
<optional>
<attribute name='"ns'/>
</optional>
<optional>
<attribute name="datatypeLibrary'>
<data type="anyURI"/>
</attribute>
</optional>
<zeroOrMore>
<attribute>
<anyName>
<except>
<nsName/>
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<nsName ns=""'/>
</except>
</anyName>
</attribute>
</zeroOrMore>
</define>

<define name="'other'>
<zeroOrMore>
<element>
<anyName>
<except>
<nsName/>
</except>
</anyName>
<zeroOrMore>
<choice>
<attribute>
<anyName/>
</attribute>
<text/>

<ref name="‘any'' />

</choice>
</zeroOrMore>
</element>
</zeroOrMore>
</define>

<define name="any'>
<element>
<anyName/>
<zeroOrMore>
<choice>
<attribute>
<anyName/>
</attribute>
<text/>
<ref name="'any''/>
</choice>
</zeroOrMore>
</element>
</define>

</grammar>
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Annex B
(informative)

Examples

B.1 Data model
Suppose the document http://www.example.com/doc.xml is as follows:
<?xml version="1.0"7?>
<foo><prel:barl xmlns:prel="http://www.example.com/nl"/><pre2:bar?2
xmIns:pre2="http://www.example.com/n2"/></foo>
The element representing this document has
— aname which has
— the empty string as the namespace URI, representing the absence of any namespace
— Too as the local name
— acontext which has
— http://www._example.com/doc.xml as the base URI
— anamespace map which

— maps the prefix xml to the namespace URI http://www._w3.0org/XML/1998/namespace (the xml
prefix is implicitly declared by every XML document)

— specifies the empty string as the default namespace URI
— an empty set of attributes
— asequence of children consisting of an element which has
— aname which has
— http://www.example.com/nl as the namespace URI
— barl as the local name
— a context which has
— http://www._example.com/doc.xml as the base URI
— anamespace map which
— maps the prefix prel to the namespace URI http://www._example.com/nl
— maps the prefix xml to the namespace URI http://www.w3.0org/XML/1998/nhamespace
— specifies the empty string as the default namespace URI

— an empty set of attributes
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— an empty sequence of children
followed by an element which has
— aname which has
— http://www.example.com/n2 as the namespace URI
— bar2 as the local name
— a context which has
— http://www.example.com/doc.xml as the base URI
— anamespace map which
— maps the prefix pre2 to the namespace URI http://www.example.com/n2
— maps the prefix xml to the namespace URI http://www.w3.0rg/XML/1998/namespace
— specifies the empty string as the default namespace URI
— an empty set of attributes

— an empty sequence of children

B.2 Full syntax example
Here is an example of a schema in the full syntax for the document in B.1.

<?xml version="1.0"7>
<element name="foo0"
xmIns="http://relaxng.org/ns/structure/1.0"
xmlns:a="http://relaxng.org/ns/annotation/1.0"
xmlns:ex1="http://www.example.com/nl1l"
xmIns:ex2="http://www.example.com/n2">
<a:documentation>A foo element.</a:documentation>
<element name="‘exl:barl'>
<empty/>
</element>
<element name="ex2:bar2'>
<empty/>
</element>
</element>

B.3 Simple syntax example
The schema in B.2 could be transformed into the simple syntax:

<?xml version="1.0"?>
<grammar xmlns="http://relaxng.org/ns/structure/1.0">
<start>
<ref name=""foo.element'/>
</start>

<define name="foo.element'>
<element>

<name ns=
<group>

>foo</name>
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<ref name="barl.element'/>
<ref name="bar2.element'/>
</group>
</element>
</define>

<define name="barl.element'>
<element>
<name ns="http://www.example
<empty/>
</element>
</define>

<define name="bar2.element'>
<element>
<name ns="http://www.example
<empty/>
</element>
</define>

</grammar>

NOTE

.com/nl'">barl</name>

.com/n2'">bar2</name>

Strictly speaking, the result of simplification is an element in the data model rather than an XML document. For
convenience, an XML document is used to represent an element in the data model.

B.4 Validation example

Let g be

element( name( ", "foo" ), cxq, {}, m)

where m is

€1, €

and eq is

element( name( "http://www.example.com/n1", "bar1" ), cx4, {}, ())

and e, is

element( name( "http://www.example.com/n2", "bar2" ), cx,, { }, ())

Assuming appropriate definitions of cxg, cx; and cx,, this represents the document in B.1.

We now show how eq can be shown to be valid with respect to the schema in B.3. The schema is equivalent to the
following propositions:

start() = <ref name="foo"/>

deref("foo.element”) = <element> <name ns=

</group> </element>

> "foo" </name> <group> <ref name="bar1"/> <ref name="bar2"/>

deref("bar1.element") = <element> <name ns="http://www.example.com/n1"> "bar1" </name> <empty/> </element>

deref("bar2.element") = <element> <name ns="http://www.example.com/n2"> "bar2" </name> <empty/> </element>

Let name class nc, be
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<name ns="http://www.example.com/n1"> "bar1" </name>

and let nc, be

<name ns="http://www.example.com/n2"> "bar2" </name>
Then, by the inference rule (name) in 9.2, we have

name( "http://www.example.com/n1", "bar1" ) in ncq

and

name( "http://www.example.com/n2", "bar2" ) in nc,
By the inference rule (empty) in 9.3.3, we have
oxq +{}; () =~ <empty/>
and
cXo F {}; () =~ <empty/>
Thus by the inference rule (element) in 9.3.7, we have
CXg + { }; €1 =~ <ref name="bar1"/>
Note that we have chosen cxg, since any context is allowed.
Likewise, we have
cXg + {}; e; =~ <ref name="bar2"/>

By the inference rule (group) in 9.3.1, we have

CXg F { }; 1, e =~ <group> <ref name="bar1"/> <ref name="bar2"/> </group>

By the inference rule (element) in 9.3.7, we have

cX3 + {}; element( name( ", "foo" ), cxq, { }, m) =~ <ref name="foo"/>

Here cx5 is an arbitrary context.

Thus we can apply the inference rule (valid) in 9.4 and obtain

valid(eg)
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Annex C
(normative)

RELAX NG Compact syntax

C.1 Introduction

This Annex describes a compact, non-XML syntax for RELAX NG.
The goals of the compact syntax are to:

— maximize readability;

— support all features of RELAX NG; it must be possible to translate a schema from the XML syntax to the compact
syntax and back without losing significant information;

— support separate translation; a RELAX NG schema may be spread amongst multiple files; it must be possible to

represent each of the files separately in the compact syntax; the representation of each file must not depend on
the other files.

C.2 Syntax

The following is a summary of the syntax in EBNF. Square brackets are used to indicate optionality. The start symbol
is topLevel.

topLevel ::=
decl* (pattern | grammarContent*)
decl =
(""namespace" identifierOrKeyword *'="" namespaceURILiteral)
| ""default" ""namespace" [identifierOrKeyword] "'="" namespaceURILiteral)
| (""datatypes" identifierOrKeyword "'="" literal)
pattern ::=

(""element’ nameClass "{"" pattern ""}'")
| C*attribute’ nameClass ""{'* pattern ""}'")
| (pattern (**,"" pattern)+)
| (pattern (*'&" pattern)+)
| (pattern (**|** pattern)+)
| (pattern **?'")
| (pattern ***'")
| (pattern *"+')
| C"Rist" "{" pattern ""}"")
| ""mixed" "{"" pattern ""}'")
| identifier
| ("parent identifier)
| "empty™
| "text"
| ([datatypeName] datatypeValue)
| (datatypeName [""{"* param* ""}""] [exceptPattern])
| “notAl lowed™
| ""external anyURILiteral [inherit])
| "*grammar® ""{** grammarContent* *'}'")
| (*C" pattern **)™)
param :=
identifierOrKeyword *'="" literal
exceptPattern ::=
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"'-'" pattern
grammarContent ::=
start
| define
| C*div " grammarContent* "*}"")
| (*include™ anyURILiteral [inherit] ["*{** includeContent* **}**])
includeContent ::=
define
| start
| ("div™ "{"" includeContent* "'}
start =
"start' assignMethod pattern
define ::=
identifier assignMethod pattern
assignMethod ::=
| "=
| "&="
nameClass ::=
name
| (nsName [exceptNameClass])
| (anyName [exceptNameClass])
| (nameClass "' | ' nameClass)
| """ nameClass "))
name ::=
identifierOrKeyword
| CName
exceptNameClass ::=
"'-" nameClass
datatypeName ::=
CName
"string”
| ""token™
datatypeValue ::=
literal
anyURILiteral ::=
literal
namespaceURILiteral ::=
literal
| “inherit"”
inherit ::=
“"inherit"” "'=" identifierOrKeyword
identifierOrKeyword ::=
identifier
| keyword
identifier ::=
(NCName - keyword)
| quotedldentifier
quotedldentifier ::=
"\"" NCName
CName ::=
NCName """ NCName
nsName ::=
NCName "'z *"
anyName ::=
iokrs
literal ::=
literalSegment ("'~ literalSegment)+
literalSegment ::=
(""" (Char- (""" | newline))* **'*)
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| """ (Char - (""" | newline))* *"**")
G (A N A N (© U ) )
| m = (T ] (Char - ) e )

keyword

"attrlbute"

"default”

"datatypes"

tdiv"

"element"

empty"

external”

grammar"'

include"

inherit”

"list”

"mixed"

namespace"

"notAllowed™

"parent”

"start”

"string"

"text”

"token"

NCName is defined in W3C XML-Names. Char is defined in W3C XML.

In order to use a keyword as an identifier, it must be quoted with \. It is not necessary to quote a keyword that is used
as the name of an element or attribute or as datatype parameter.

The value of a literal is the concatenation of the values of its constituent literalSegments. A literalSegment is always
terminated only by an occurrence of the same delimiter that began it. The delimiter used to begin a literalSegment
may be either one or three occurrences of a single or double quote character. Newlines are allowed only in
literalSegments delimited by three quote characters. The value of a literal segment consists of the characters between
its delimiters. One way to get a literal whose value contains both a single and a double quote is to divide the literal
into multiple literalSegments so that the single and double quote are in separate literalSegments. Another way is to
use a literalSegment delimited by three single or double quotes.

Annotations can be specified as described in C.5.

There is no notion of operator precedence. It is an error for patterns to combine the |, &, , and - operators without
using parentheses to make the grouping explicit. For example, foo | bar, bazis not allowed;instead, either (foo
| bar), baz or foo | (bar, baz) must be used. A similar restriction applies to name classes and the use of
the | and - operators. These restrictions are not expressed in the above EBNF.

The value of an anyURILiteral specified with include or external is a URI reference to a grammar in the compact
syntax.

C.3 Lexical structure

Whitespace is allowed between tokens. Tokens are the strings occurring in double quotes in the EBNF in C.2, except
that literalSegment, nsName, CName, identifier and quotedldentifer are single tokens.

Comments are also allowed between tokens. Comments start with a # and continue to the end of the line. Comments
starting with ## are treated specially; see C.5.

A Unicode character with hex code N can be represented by the escape sequence \x{N}. Using such an escape
sequence is completely equivalent to the entering the corresponding character directly. For example,
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element \x{66 }\x{6FP\x{6f} { empty }

is equivalent to

element foo { empty }

C.4 Declarations

A datatypes declaration declares a prefix used in a QName identifying a datatype. For example,
datatypes xsd = "http://www.w3.0rg/2001/XMLSchema-datatypes™
element height { xsd:double }

In fact, in the above example, the datatypes declaration is not required: the xsd prefix is predeclared to the above
URI.

A namespace declaration declares a prefix used in a QName specifying the name of an element or attribute. For
example,

namespace rng = "http://relaxng.org/ns/structure/1.0"

element rng:text { empty }
As in XML, the xml prefix is predeclared.
A default namespace declaration declares the namespace used for unprefixed names specifying the name of an
element (but not of an attribute). For example,

default namespace = "http://example.com’

element foo { attribute bar { string } }

is equivalent to

namespace ex = "http://example.com"
element ex:foo { attribute bar { string } }

A default namespace declaration may have a prefix as well. For example,

default namespace ex = "http://example.com”

is equivalent to

default namespace = "http://example.com
namespace ex = "http://example.com”

The URI may be empty. This makes the prefix stand for the absent namespace URI. This is necessary for specifying
a name class that matches any name with an absent namespace URI. For example,
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namespace local =
element foo { attribute * - local:* { string }* }

is equivalent to

<element xmlns="http://relaxng.org/ns/structure/1.0""
name=""foo"
ns="http://example.com">
<zeroOrMore>
<attribute>
<anyName>
<except>
<nsName ns="""/>
</except>
</anyName>
<data type="'string"/>
</attribute>
<zeroOrMore>
</element>

RELAX NG has the feature that if a file does not specify an ns attribute then the ns attribute can be inherited from
the including file. To support this feature, the keyword inherit can be specified in place of the namespace URI in
a namespace declaration. For example,

default namespace this = inherit
element foo { element * - this:* { string }* }

is equivalent to

<element xmlns="http://relaxng.org/ns/structure/1.0"
name=""foo"">
<zeroOrMore>
<element>
<anyName>
<except>
<nsName/>
</except>
</anyName>
<data type="'string'/>
</element>
<zeroOrMore>
</element>

In addition, the include and external patterns can specify inherit = prefi x to specify the namespace to be
inherited by the referenced file. For example,

namespace x = "http://www.example.com™

external "foo.rng™ inherit = X

is equivalent to

<externalRef href="foo.rng"
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ns="http://www.example.com"
xmIns="http://relaxng.org/ns/structure/1.0"/>

In the absence of an inherit parameter on include or external, the default namespace will be inherited by the
referenced file.

In the absence of a default namespace declaration, a declaration of

default namespace = inherit
is assumed.
C.5 Annotations
C.5.1 Support for annotations

The RELAX NG XML syntax allows foreign elements and attributes to be used to annotate a RELAX NG schema. A
schema in the compact syntax can also have annotations, which will turn into foreign elements and attributes when
the schema is translated into XML syntax. The way these annotations are specified depends on where the foreign
elements and attributes are to appear in the translated schema. There is also a special shorthand syntax when the
foreign element is a documentation element.

C.5.2 Initial annotations

An annotation in square brackets can be inserted immediately before a pattern, param, nameClass, grammarContent
or includeContent. It has the following syntax:

annotation ::=

[ annotationAttribute* annotationElement* "]
annotationAttribute ::=

name "'="" literal
annotationElement ::=

name "'["" annotationAttribute* (annotationElement | literal)* **]"*

Each of the annotationAttributes will turn into attributes on the corresponding RELAX NG element. Each of the
annotationElements will turn into initial children of the corresponding RELAX NG element, except in the case where
the RELAX NG element cannot have children, in which case they will turn into following elements.

C.5.3 Documentation shorthand

Comments  starting with ## are wused to specify documentation elements from the
http://relaxng.org/ns/compatibility/annotations/1.0 namespace. For example,

## Represents a language
element lang {

## English

"en" |

## Japanese

llj pll
}

turns into

<element name="lang"
xmIns:a="http://relaxng.org/ns/compatibility/annotations/1.0"
xmIns=""http://relaxng.org/ns/structure/1.0">
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<a:documentation>Represents a language</a:documentation>

<choice>
<value>en</value>
<a:documentation>English</a:documentation>
<value>jp</value>
<a:documentation>Japanese</a:documentation>

</choice>

</element>

## comments can only be used immediately before a pattern, nameClass, grammarContent or includeContent. Multiple
## comments are allowed. Multiple adjacent ## comments without any intervening blank lines are merged into a
single documentation element. Any ## comments must precede any annotation in square brackets.

C.5.4 Following annotations

A pattern or nameClass may be followed by any number of followAnnotations with the following syntax:

followAnnotation ::=
'">>" annotationElement

Each such annotationElement turns into a following sibling of the RELAX NG element representing the pattern or
namecClass.

C.5.5 Grammar annotations

An annotationElement may be used in any place where grammarContent or includeContent is allowed. For example,

namespace x = "http://www.example.com™
start = foo
x:entity [ name="picture" systemld="picture.jpeg" notation="jpeg" ]
foo = element foo { empty }
turns into

<grammar xmlns:x="http://www.example.com"
xmIns=""http://relaxng.org/ns/structure/1.0">
<start>
<ref name="foo0"/>
</start>
<x:entity name="picture" systemld="picture.jpeg" notation="jpeqg'/>
<define name="foo0">
<element name="fo0">
<empty/>
</element>
</define>
</grammar>

If the name of such an element is a keyword, then it must be quoted with \.
C.6 Conformance
C.6.1 Types of conformance

There are three types of conformant implementation of the compact syntax.
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C.6.2 Validator

A validator conforming to this specification must be able to determine whether a textual object is a correct RELAX
NG Compact Syntax schema as specified in this Annex. It must also be able to determine for any XML document and
for any correct RELAX NG Compact Syntax schema whether the document is valid (as defined in Clause 9) with
respect to the translation of the schema into XML syntax. It need not be able to output a representation of the translation
of the schema into XML syntax.

The requirements in the preceding paragraph are subject to the provisions of the second paragraph of Clause 11.
C.6.3 Structure preserving translator

A structure preserving translator must be able to translate any correct RELAX NG Compact Syntax schema into an
XML document whose data model is strictly equivalent to the translation specified in this Annex. For this purpose,
two instances of the data model (as specified in Clause 5) are considered strictly equivalent if they are identical after
applying the simplifications specified in Sections 7.2, 7.3, 7.4, 7.8, 7.9 and 7.10, with the exception that the base URI
in the context of elements may differ.

NOTE The RELAX NG compact syntax is not a representation of the XML syntax of a RELAX NG schema; rather it is a
representation of the semantics of a RELAX NG schema. Details of the XML syntax that were judged to be insignificant are not
captured in the compact syntax. For example, in the XML syntax if the name class for an e lement or attribute pattern consists
of just a single name, it can be expressed either as a name attribute or as a name element; however, in the compact syntax, there
is only one way to express such a name class. The simplifications listed in the previous paragraph correspond to those syntactic
details that are not captured in the compact syntax.

When comparing two include or externalRef patterns in the XML source for strict equivalence, the value of the
href attributes are not compared; instead the referenced XML documents are compared for strict equivalence.

C.6.4 Non-structure preserving translator

A non-structure preserving translator must be able to translate any correct RELAX NG Compact Syntax schema into
an XML document whose data model is loosely equivalent to the translation specified in this Annex. For this purpose,
two instances of the data model (as specified in Clause 5) are considered loosely equivalent if they are such that,
after applying all the simplifications specified in Section 7 of this part of ISO/IEC 19757, one can be transformed into
the other merely by reordering and renaming definitions. After the simplifications have been applied, the context of
elements is ignored when comparing the two instances.

NOTE A validator for the compact syntax can be implemented as a combination of a non-structure preserving translator for
the compact syntax and a validator for the XML syntax.

C.7 Mediatype registration template for the RELAX NG Compact Syntax

This registration template is registered at IANA.

MIME media type name: application

MIME subtype name: relax-ng-compact-syntax
Required parameters: none

Optional parameters: none

Encoding considerations: UTF-8 or UTF-16 shall be used for this media type.
Security considerations: When the RELAX NG validator retrieves a schema

in the RELAX NG compact syntax, it may further retrieve external schemas
that are referenced from the schema directly or indirectly. Although

the RELAX NG validator is required not to retrieve an infinite number of
schemas, a large number of external schemas may be retrieved, thus

wasting the network, disk, and CPU power.
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Interoperability considerations: RELAX NG has been widely used as an XML
schema language. A notable example is the Open Document specification of

OASIS.

Published specification:
ISO/1EC 19757-2, Document Schema Definition Language (DSDL)
Part 2 - Regular-grammar-based validation -- RELAX NG,
Amendment 1: Compact Syntax
OASIS Committee Specification, RELAX NG Compact Syntax
21 November 2002

Applications which use this media type: validators, schema authoring
tools, and so forth

Additional information:
Magic number(s): none
File extension(s): rnc
Macintosh File Type Code(s): "TEXT"

Person & email address to contact for further information:
MURATA Makoto (FAMILY Given), International University of Japan,
eb2m-mrt@asahi-net.or.jp

Intended usage: COMMON

Author/Change controller: 1SO/1EC JTC1/SC34
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