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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 1ISO 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.

Intern

The m

adopted by the joint technical committee are circulated to national bodies for voting. Publication @s an Intg

Stand
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ISO/IE
SC 34
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It also

ISO/IE
Definit,

— 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 fo

— Part 1: Overview
— Part 5: Extensible-Datatypes

— Part 7: Character Repertoire Description Language (CREPDL)

htional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
ain task of the joint technical committee is to prepare International Standards. Draft International S
hrd requires approval by at least 75 % of the national bodies casting a vote.

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

C 19757-2 was prepared by Joint Technical Committee ISO/IEC JTC 1, Inforthation technology, Subc
. Document description and processing languages.

cond edition cancels and replaces the first edition (ISO/IEC 19757-2:2003), of which it constitutes a min
incorporates the Amendment ISO/IEC 19757-2:2003/Amd.1:2006"

C 19757 consists of the following parts, under the generaldtitle /Information technology — Document
on Language (DSDL):

lowing parts are under preparation:

tandards
rnational

nt rights.

bmmittee

DI revision.
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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 par{ of ISO/IEC 19757 is based on the RELAX NG Specification[t], and the compact syntax shown-in’Angnex C
is based|on the RELAX NG Compact Syntax[3l. A tutorial for RELAX NG is available separately (see.the/ RELAX NG
Tutorialld).

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’sy

ecifies a

pattern for the structure and content of an XML document. The pattern is specified by using a regular tree grammar.

This pprt of ISO/IEC 19757 establishes requirements for RELAX NG schemas and specifies when an XML @
matches the pattern specified by a RELAX NG schema.

2

The fqgllowing referenced documents are indispensable for the application of thissdocument. For dated re
only the edition cited applies. For undated references, the latest edition of the feferenced document (incly

amen

NOTE
identifi

W3C
availa

W3C
http:/

W3C
http:/

wW3C
http://

IETF H
Stand

IETF
Specif

IETF R
1998,

IETF R

ormative references

ments) applies.

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

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

XML-Names, Namespaces in XML, W3C, K “Recommendation, 14 January 1999, avai
vww.w3.0rg/TR/1999/REC-xml-names-19990114/

XLink, XML Linking Language (XLink) Mersion 1.0, W3C Recommendation, 27 June 2001, avd
vwww.w3.0rg/TR/2001/REC-xlink-20010627/

XML-Infoset, XML Information )Set, W3C Recommendation, 24 October 2001, avai
vww.w3.0rg/TR/2001/REC-xml-infoset-20011024/

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

RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types, Internet Standa
cation, November-1996, available at http://www.ietf.org/rfc/rfc2046.txt
Availablesat http://www.ietf.org/rfc/rfc2396.txt

RFC 2732, Format for Literal IPv6 Addresses in URL'Ss, Internet Standards Track Specification, Deceml

ocument

erences,
ding any

he unique

er 2000,

able at

ilable at

able at

, Internet

ds Track

RFC 2396+-Uniform Resource Identifiers (URI): Generic Syntax, Internet Standards Track Specification, August

per 1999,

availal

ble-at hftp-//\/\l\/\m\l ietf nrg/rfr‘/rfr"77’2’) txt

IETF

RFC 3023, XML Media Types, Internet Standards Track Specification, August 1998, ava

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
resou
somet

rce
hing with identity, potentially addressable by a URI

© ISO/IEC 2008 — All rights reserved
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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 refe

rence

URI or relative URI and optional fragment identifier

3.4
relative

URI

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

3.5

base URI

URI used to resolve relative URIs

3.6
fragmen

It identifier

additiongl information in a URI reference used by a user agent after the retrieval action on'a-URI has been succe

performdd

3.7
instancs

XML dodument that is being validated with respect to a RELAX NG schema

3.8

space character

characte

3.9
whitesp
characte

3.10
name
pair of a

3.11
namesp
URI that

3.12
local nal

r with the code value #x20

hce character
I with the code value #x20, #x9, #xA or #xD

URI and a local name

hce URI
is part of a name

ne

NCNamg that is part:efia name

3.13

NCNamg

ssfully

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

3.14

name class

part of a

3.15
pattern
part of a

schema that can be matched against a name

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

© ISO/IEC 2008 — All 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
syntay of a RELAX NG grammar before simplification

3.19
simplg syntax
syntay of a RELAX NG grammar after simplification

3.20
simpl{fication
transfgrmation 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 ptrings together with an equivalence relation on that-Set

3.23
axiom
proposition that is provable unconditionally

3.24
inferepce rule
rule cpnsisting of one or more positive ‘or negative antecendents and exactly one consequent, which makes the
consepuent provable if all the positive antecedents are provable and none of the negative antecendents is provable

3.25
valid vith respect to a schema
membier of the set of XMb documents described by the schema

3.26
schema
specif{cation 6f-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

constitue

3.33
data mo
abstract

3.34
XML dog
string tha

3.35
EBNF

Extendedql BNF

notation

3.36

weak matching

kind of m

3.37
in-scop§q

nearest ancestor grammar element

nt of an information set

Hel
representation of an XML document defined by this part of ISO/IEC 19757

ument
it is a well-formed XML document as defined in W3C XML

Lised to described context-free grammars

atching specified in detail in 9.3.7

grammar

NG. A
of the

3.38

content{type

one of the three values empty, complex, or simple

3.39

mixed sequence

sequencg that may contain both glements and strings

4 Nofation

4.1 EBNF

This par{ of ISO/IEC 19757 uses EBNF notation to describe the full syntax and the simple syntax of RELAX
descriptipn-ofva grammar in EBNF consists of one or more production rules. Each production rule consists
name of la_non-terminal, followed hy = followed by a list of alternatives separated hy | 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 containystrings that are
empty

NPTE There are sequences ranged over by m that cannot occur as the children of an element.
— pJranges over patterns (elements matching the pattern production)

— sjJranges over strings

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

— params ranges over sequences of parameters

— elranges over elements

— cfranges over content-types

4.2.2 | Propositions
The fgllowing notation is used for propositions:
— nlin nc means that name n is a member.of name class nc

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

3 0

|
o

Sjoint(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,; m3'means that m, is an interleaving of m, and ms

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

— 0okAsChildren(m) means that the mixed sequence m can occur as the children of an element: it does nqt contain
any member thatis an empty Q'rring, nor daoes it contain two consecutive members that are haoth Q'rringc

— 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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— S1 =5, 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:.Cctmeans that pattern p has content-type ct

— incofrectSchema() means that the schema is incorrect

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

— mjy, M, returns the concatenation of the sequences m; and m,
— ay Hay returns the union of a; and a,

— () returns an empty sequence

— {} rgturns an empty set

— " refurns an empty string

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

— max( cty, ct, ) returns the maximum of €t;”and ct, where the content-types in increasing order are enjpty( ),
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 sequenee of strings one for each whitespace delimited token of s; each string in the retfurned
sequience 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()xeturns 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


https://standardsiso.com/api/?name=94934fb74319992298777dd6ae90db36

ISO/IEC 19757-2:

5 Data model

2008(E)

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

confor

m to the constraints of W3C XML-Names.

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

— aname

— a|context

— alset of attributes

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

A namnle consists of

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

— alstring representing the local name; this string matches the NCNamé_production of W3C XML-Names

A coniext consists of

— albase URI

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

An attfibute consists of

— aljname

— alstring representing the value

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

The element for an XML decument is constructed from the infoset (see W3C XML-Infoset) of the XML doctiment as

follows. The notation [x]refefs to the value of the x property of an information item. An element is constru¢ted from

a doctiment information,item by constructing an element from the [document element]. An element is copstructed

from gn element infarmation item by constructing the name from the [namespace name] and [local name], the context

from the [base URIJand [in-scope namespaces], the attributes from the [attributes], and the children from the [children].

The aftributes of\an element are constructed from the unordered set of attribute information items by constrlicting an

attribute for each attribute information item. The children of an element are constructed from the list of child information

items first by removrng information |tems other than element mformatlon |tems and character mformatlon items, and

equence

of Character information items. An attr|bute is constructed from an attribute information item by constructmg 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

inform

ation 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
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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 quali

ied with the namespace LRI

htt

The sym
escaping
2396 (as

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

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

dataty
shall ma
of URI re

In additi¥n to the attributes shown explicitly, any element can have an ns attribute and,any element can mave a

Any elenpent can also have foreign attributes in addition to the attributes shown'in the grammar. A foreign attri

an attrib
element

child elenents in addition to the child elements shown in the grammar."A foreign element is an element with a

whose n
foreign ¢

Any element can also have as children strings that consist entirely of whitespace characters, where a white

characte
children

Leading
of each 1

pattern
<eler
| <ele

t, after
- RFC

eLibrary attribute. The ns attribute can have any value. The value of theldatatypeLibrary a
ch the anyURI symbol as described in the previous paragraph; in additiopyjt shall not use the relativ
ference and shall not have a fragment identifier; as an exception to this;the value may be the empty

te with a name whose namespace URI is neither the empty string.nor the RELAX NG namespace UFR
hat cannot have string children (that is, any element other than‘value, param and name) may have f

bmespace URI is not the RELAX NG namespace URI. There are no constraints on the relative pos
hild elements with respect to other child elements.

[ is one of #x20, #x9, #xD or #xA. There are\no constraints on the relative position of whitespace
vith respect to child elements.

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

hent name="QName"> pattern+ </element>
ment> nameClass pattern+ </element>

| <at

| <atfribute> nameClass'[pattern] </attribute>
| <group> pattern+ </group>

| <interleave> pattérn¥ </interleave>

| <chpice> pattern+ </choice>

| <optional> pattern+ </optional>

| <zefoOrMere> pattern+ </zeroOrMore>

| <oneOrMore> pattern+ </oneOrMore>

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

ribute
e form
string.

bute is
RI. Any
oreign
name
tion of

space
string

ontent

| <list>_pattern+ </list>

| <mixed> pattern+ </mixed>
| <ref name="NCName"/>

| <pa

rentRef name="NCName"/>

| <empty/>
| <text/>

| <va
| <da

lue [type="NCName"]> string </value>
ta 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

|d

efine

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

2008(E)

start

| define

| div> includeContent* </div>
start =

<sfart [combine="method"]> pattern </start>
defing| ::=

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

excep
<

An alt

7.1

The fu
rules i
applie
transfq
into ar

7.2

Foreig

NOTE
URI] o
docum

lass ::=

me> QName </name>

nyName> [exceptNameClass] </anyName>
nsName> [exceptNameClass] </nsName>
hoice> nameClass+ </choice>

NameClass ::=

cept> nameClass+ </except>

rnative compact syntax is described in Annex C.
implification
General

| syntax given in the previous clause js transformed into a simpler syntax by applying the following trans
h order. The effect shall be as if each rule was applied to all elements in the schema before the ng
H. A transformation rule may, also specify constraints that shall be satisfied by a correct sche
rmation rules are applied at the\data model level. Before the transformations are applied, the schema
element in the data model.
Annotations

n attributes andelements are removed.

It is safe\to'remove xml :base attributes at this stage because xml :base attributes are used in determining
an element/information item, which is in turn used to construct the base URI of the context of an element. Th
ent has,been parsed into an element in the data model, xml :base attributes can be discarded.

ormation
Xt rule is
ma. The
s parsed

the [base
s, after a

7.3

Whitespace

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

remov

ed.

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

Sectio

n 5.4 of W3C XLink.

© ISO/IEC 2008 — All rights reserved


https://standardsiso.com/api/?name=94934fb74319992298777dd6ae90db36

ISO/IEC 19757-2:2008(E)

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 hrlef attribute

The valug of the href attribute on an externalRef or include element is first transformed by escaping-disallowed
charactefs as specified in Section 5.4 of W3C XLink. The URI reference is then resolved into an absolute farm as
describefl in Section 5.2 of IETF RFC 2396 using the base URI from the context of the element that bears thg 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 |s 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 js eonstructed from the MIMH entity
and optignal fragment identifier. When the media type is application/xml ortext/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 fonstructed from the result of the parse as specified in Clause 5.9n particular, the charset parameter shall
be handled as specified by the RFC. This specification does not define the handling of media types othgr than
application/xml and text/xml. The hreT attribute shall not inglude a fragment identifier unless the regigtration
of the media type of the resource identified by the attribute definesythe interpretation of fragment identifiers fpr that
media type.

NOTE IETF RFC 3023 does not define the interpretation ofifragment identifiers for application/xml or text/xmfl.
7.7 external Ref element
An extegrnalRef element is transformed as. follows. An element is constructed using the URI reference thaf is the
value of nref attribute as specified in 7.6. Thiselement shall match the syntax for pattern. The element is transfprmed
by recursively applying the rules from this stubclauses 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 dereferen¢ing of
an extefnalReT element with an hreT attribute with the same value.

Any ns attribute on the externalRef element is transferred to the referenced element if the referenced element
does notlalready have an ns_attribute. The externalRef element is then replaced by the referenced element.

7.8 incl ude element

An incljude element is transformed as follows. An element is constructed using the URI reference that is the value
of hreft httributeras 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

7.9

include element. The grammar element is then renamed to div.

nane attribute of el ement 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=

child element.

attribute is added to the name

7.10

For an
the ad
empty|
value

NOTE
the val

NOTE
ns attr

7.11
For arf
ns att
eleme
7.12
Each

7.13

A defiine, oneOrMore, zeroOrMore,optional, list or mixed element is transformed so that it has ex

child 6
An el
secon
inag

A exc
its chi

If an &

s attribute
y name, nsName or value element that does not have an ns attribute, an ns attribute is added: The
ded ns attribute is the value of the ns attribute of the nearest ancestor element that has an‘ns' attribu
string if there is no such ancestor. Then, any ns attribute that is on an element other than name, ns
is removed.

1l  The value of the ns attribute is not transformed either by escaping disallowed charagters, or in any other way
e of the ns attribute is compared against namespace URIs in the instance, which are’not’subject to any transfo,

P Since include and externalRef elements are resolved after datatypelibrary attributes are added
butes are added, ns attributes are inherited into external schemas but datatypel ibrary attributes are not.

PDNames
y name element containing a prefix, the prefix is removed.and an ns attribute is added replacing any
ibute. The value of the added ns attribute is the value toqwhich the namespace map of the context of
ht maps the prefix. The context shall have a mapping for the prefix.

di v element

iV element is replaced by its children.

Number of child elements

lement. If it has more than one.child element, then its child elements are wrapped in a group eleme
ement element is transformed so that it has exactly two child elements, the first being a name class
0 being a pattern. If ithas'more than two child elements, then the child elements other than the first are
roup element.

Ept elementiS.transformed so that it has exactly one child element. If it has more than one child elem
d elements ‘are wrapped in a choice element.

ttr ibute element has only one child element (a name class), then a text element is added.

A cholice. group or interleave element is transformed so that it has exactly two child elements. If it has

value of
te, or the
sName or

, because
rmation.

but before

existing
he name

actly one
nt.

5 and the
wrapped

ent, then

pne 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 chil

dren. 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

<ingerleave> p <text/> </interleave>
7.15 opgti onal element

An optijonal 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:

<opfkional> p </optional>
is transfdrmed into

<chpice> p <empty/> </choice>
7.16 zgr oOr Mor e element

A zero(QrMore element is transformed into a choice elementwith two children, one child being a oneOfMore
element Wwhose only child is the child of the zeroOrMore element and the other child being an empty element:

<zeyoOrMore> p </zeroOrMore>
is transfgqrmed into

<chpice> <oneOrMore> p </oneOrMore> <empty/> </choice>
7.17 Cqnstraints
In this ruje, no transformation is performed, but various constraints are checked.

NOTE 1 | The constraints in this-subclause, unlike the constraints specified in Clause 10, can be checked without resolvjng any
refT elempnts, and are accordingly applied even to patterns that will disappear during later stages of simplification becauge they
are not repchable (see 7.20)or’because of notAl lowed (see 7.21).

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

A name glement that occurs as the first child of an attribute element or as the descendant of the first child of an
attrib i i i ntent 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

<Ydefine>

<gefine name='"'n"">
p2

<Ydefine>

is combined into

<gefine name=""n"">
<c>
pl
p2
</c>
<Ydefine>

where| ¢ is the value of the combine attribute. Pairs of definitions ‘are combined until there is exactly onel define
elemeht for each name.

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
interfleave.

Similafy, for each grammar element all start elements.are combined together. There shall not be more than one

7.19 pranmar element

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

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

First, fransform the top-level pattern p into <grammar><start>p</start></grammar>. Next, rename| define
elemepts’so‘that no two define elements anywhere in the schema have the same name. To rename af define
elemept;’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 V|

7.21 ng

In this ry
element
child eler
is transfo
into its o

vith value n. Finally, remove any define element whose child is not an element element.

t Al | oned element

transfornmpations are applied repeatedly until none of them is applicable any more, Any define element th

longer re
7.22 en
Inthis ru

or one0
that has

achable is removed.
pty element
e, the grammar is transformed so that an empty element does-lef'occur as a child of a group, interl

‘More element or as the second child of a choice element:A group, interleave or choice e
two empty child elements is transformed into an empty.element. A group or interleave eleme

has one|empty child element is transformed into its other child element. A choice element whose secon
element |s an empty element is transformed by interchangingiits two child elements. A oneOrMore element th
an empty child element is transformed into an empty elemeént. The preceding transformations are applied reps
until nong of them is applicable any more.
8 Simple syntax
After apglying all the rules in Clause 7, the schema will match the grammar described by the following EBNF ng
grammal ::=

<grapmar> <start> top </start>define* </grammar>
define ::F

<define name="NCName”*>\<element> nameClass top </element> </define>
top =

<notpllowed/>

| pattern
pattern .=

<empty/>

| nonEmptyRattern
nonEmptyPattern ::=
<text(>

le, the grammar is transformed so that a notAllowed element occurs only as the child of a start or
[ element. An attribute, list, group, interleave, or oneOrMore element that'has a notAl fowed
nentis transformed into a notAl lowed element. A choi ce element that has two notAl Fowed child elgments
rmed into a notAl lowed element. A choi ce element that has one notAl 1owed.child element is transformed
her child element. An except element that has a notAl lowed child element-is removed. The pregeding

is no

eave,
ement
nt that
d child
at has
atedly

tation:

| <da

ta type="NCName" datatypeLibrary="anyURI"> param* [exceptPattern] </data>

| <value datatypeLibrary="anyURI" type="NCName" ns="string"> string </value>
| <list> pattern </list>

| <att

ribute> nameClass pattern </attribute>

| <ref name="NCName"/>

| <on

eOrMore> nonEmptyPattern </oneOrMore>

| <choice> pattern nonEmptyPattern </choice>
| <group> nonEmptyPattern nonEmptyPattern </group>
| <interleave> nonEmptyPattern nonEmptyPattern </interleave>

param ::

<param name="NCName"> string </param>

14
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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 ismet'an glternative
interchpnge syntax for RELAX NG. A correct RELAX NG schema is always required to be in the full syntax and is never required
to be i} 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 s¢mantics of a RELAX NG schema consist of a specification of what XML documents are valid with respect to
that sthema. The semantics are described formally. The formalism uses axioms and inference rules. Axjoms 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 thepositive antecedents of an inferenceg rule are
provalble and none of the negative antecedents are provable, then the consequent of the inference rule is provable.
An XNIL document is valid with respect to a RELAX NG schema if and only if the proposition that the| element
repregenting 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 systemsKowever, a traditional proof system only has positive anfecedents.

The notation for inference rules separates the antecedents from the consequent by a horizontal line: the antecedents
are ahove 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 hame and optionally a subscript. The-name of a variable is italicized. Each variable has a range that is dgtermined
by its pame. If an axiom or inference rule*contains multiple variables with the same range, then subscripts fare used
to distinguish them. Axioms and inference rules are implicitly universally quantified over the variables they contain.
We explain this further below.

The pgssibility that an inference rule or axiom may contain more than one occurrence of a particular variablg requires
that an identity relation be déefined on each kind of object over which a variable can range. The identity relatjon for all
kinds pf object is value-based. Two objects of a particular kind are identical if the constituents of the objects are
identigal. For examplextwo attributes are considered the same if they have the same name and the same vgalue. Two
charagters are ideptical if their Unicode character codes are the same.

9.2 Name_classes

The miain.semantic concept for name classes is that of a name belonging to a name class. A name class is ar) 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:

(anyName 2)

NOTE 2

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

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:

(nsNamag 1) name( u, In) in <nsName ns="u"/>
(nsNamq 2) not(name( u, In) in nc)

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

(name choice 1)

(name choice 2)

9.3 P4
931 c

The sem

(choice 1

(choice 2

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

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

tterns
hoi ce pattern
antics of the choice pattern are as follows:

CX Fa;m=~p;

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

CX F a;m=~p,

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

9.3.2 gf oup pattern

The sem

(group)

NOTE

antics of the groudp, pattern are as follows:

CX F al; ml = pl CX F az; mz == p2
CX F axy + ay; My, My =~ <group> P1 P2 </gr0up>

The restriction in 10.4 ensures that the set of attributes constructed in the consequent will not have multiple at

with the s
933 e
The sem
(empty)
934 t

The sem

16

pme name.

npty pattern

antics of the empty pattern are as follows:
cx - {}; () =~ <empty/>
ext pattern

antics of the text pattern are as follows:

ributes
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(text 1) cx F{} ()=~ <text/>

(text 2)

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

The effect of the above rule is that a text element matches zero or more strings.

9.35

The semantics of the oneQrMore pattern are as follows:

(oneQ

(oneQ

9.3.6

The se¢mantics of interleaving are defined by the following rules.

(interl¢aves 1) () interleaves (); ()

(interlg

(interlg

For ex

The se¢mantics of the interleave pattern.are as follows:

(interl¢

NOTE
with th

9.3.7

oneOr Mor e pattern

2008(E)

CXFa,m=~p

rMore 1
) cX + a; m =~ <oneOrMore> p </oneOrMore>
CX F a;;my=~p CXF ay; m, =~ <oneOrMore> p </oneOrMore> disjoint(a;, a,)
rMore 2)
CX + a; + ay; My, m, =~ <oneOrMore> p </oneOrMore>
i nterl eave pattern

m, interleaves my; my

paves 2) o] -
my, M, interleaves my, my; my
m, interleaves my; mg
paves 3) terl ;
my, M interleaves my; my, my
ample, the interleavings of <a/><a/> and<b/> are <a/><a/><b/>, <a/><b/><a/>, and <b/><g

CX F ag;;my =~p; CX F.ay my,=~p, mzinterleaves my; m,

pave) - -
CX | aq + ayyMmg =~ <interleave> p; p, </interleave>
The restriction in 10.4 )ensures that the set of attributes constructed in the consequent will not have multiple
b same name.

el ement andattri but e pattern

The v

attribute valué;On the other hand, the children of an element can be an empty sequence and cannot con
empty| strings In order to ensure that validation handles attributes and elements consistently, a variant of
calledweak matching is used. Weak matching is used when matching the pattern for the value of an attrib

lue of antattribute is always a single string, which may be empty. Thus, the empty sequence is not &

/><a/>.

attributes

possible
sist of an
matching
ute or for

the attribuies and children of an element.

The semantics of weak matching are as follows:

(weak

(weak

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

match 1)

cxtka ()=—p
CX F a; WS =~yeqk P

match 2)

© ISO/IEC 2008 — All rights reserved
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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 =~,eak P Ninnc okAsChildren(m) deref(In) = <element> nc p </element>

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

9.3.8 dpt a and val ue pattern

RELAX ING relies on datatype libraries to perform datatyping. A datatype library is identified’by a URI. A ddtatype
within a ¢latatype library is identified by an NCName. A datatype library provides two sefvices.

— 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
datgtype library determines what parameters are applicable for each datatype.

— It cgn determine whether two strings represent the same value of‘aydatatype. This service does not haye any
pargmeters.

Both seryices may make use of the context of a string. For example, a datatype representing a QName would use
the namg¢space map.

The datdtypeEqual function shall be reflexive, transitivesand symmetric, that is, the following inference rulegs shall
hold:

datatypeAllows(uln, params, s, cx)
datatypeEqual(t/ In, s, cx, s, cx)

(datatypéEqual reflexive)

datatypeEgual(u, In, s1, €Xq, S, CX,) datatypeEqual(u, In, s,, X3, S3, CX3)
datatypeEqual(u, In, s, €X4, S3, CX3)

(datatypg¢Equal transitive)

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

(datatypéEqual symmetric)

The sempantics 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
(string

(token

(token

9.3.10

The s¢

(list)

NOTE
strings

9.4

An elg
start

(valid)

10 R
10.1

The fd
Claus

NOTE
10.2
10.2.1

Thisc
eleme

separqteddoy’” or //.

allows) datatypeAllows("™, "string", (), s, ¢X)

equal) datatypeEqual("", "string", s, €Xq, S, CX5)

allows) datatypeAllows(", "token", (), s, ¢X)

normalizeWhiteSpace( s; ) = normalizeWhiteSpace( s, )

equal wTrrarr——
qual( , [OKEeTT [ S7, CXq, Sy, CXy)
| i st pattern
bmantics of the Tist pattern are as follows:

cx F{};split(s)=~p
cx F {} s =~ <list> p </list>

It is crucial in the above inference rule that the sequence that is matched against’a pattern can contain cqg

Validity

ment is valid with respect to a schema if the element togetherwith an empty set of attributes it ma
[ pattern of the schema's grammar.

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

estrictions
General

llowing constraints are all checked.after the grammar has been transformed to the simple form deg
P 8.

The purpose of these restrictions is to catch user errors and to facilitate implementation.
Prohibited paths
General

ause describes restrictions on where elements are allowed in the schema based on the names of the
hts. The-conhcept of a prohibited path is used to describe these restrictions. A path is a sequence of N

— A

1 " o) 41 L H ALOSAL e ! Lepaf ol 1 ! £ ool 1 M
FCITITICTIUTTIALLTIES ad PdUT A, WITESTE A'15 dlT INCINAITIE, T AU UTTTy T ute 1otdr TidalTie UT U TITTITTIU S A

nsecutive

ches the

cribed in

ancestor
CNames

— 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

el

ement 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

el

ement 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 af tri but e pattern
The folloving paths are prohibited:
— attribute//ref

— attribute//attribute

10.2.3 oheOr Mor e pattern
The folloving paths are prohibited:

— oneprMore//group//attribute

— onePrMore//interleave//attribute

10.2.4 |} st pattern

The folloving paths are prohibited:
— Hlisjt//list

— lisg//ref

— lisj//attribute

— lisjt//text

— list//interleave

10.2.5 ejxcept element-iiTdat a pattern

The follojving paths are*prohibited:

— datp/exeept//attribute

— datp/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
— sgart//value
— sSgart//text
— sgart//list
— start//group
— start//interleave
— sgart//oneOrMore

— sgart//empty

10.3 [String sequences

RELAK NG does not allow a pattern such as:

JAY

plement name=""foo"">

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

<empty/>

</element>

</group>

<Yelement>

Nor dges it allow a patternssueh as:

<element name={*foo'">
<group>
<data- type="int"/>
<text/>
</group>
<Yelement>

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 pdtterns have a content-type. The following rules define when a pattern has a content-typ€ and, if so, vhat 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 Py Cty ‘groupable(cty, cty)
(group) | .
group> pq P, </group> :. max( cty, ct, )
) Py ety Py ic Cly groupable(cty, ct,)
(interleavye) - - -
<intefleave> p; p, </interleave> :. max( cty, ct,)
p:ct groupable(ct, ct)
(oneOrMore) <oneOrMore> p </oneOrMore> : ct
p1iccCt ps i Ct
(choice) Lot 22

<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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2008(E)

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

— pZ2isachoice, interleave, group or oneOrMore element and pl occurs in one or more children of p2.

Attriby
or nsN

NOTE

Attriby
has ar

NOTE
10.5

In ord
intey
precis

— th
0

— a
10.4d

11 G

A con
NG sd
RELA

Howe
validal
descri
suppo
incly
an ele
capab|

ame descendant element shall have a oneOrMore ancestor element.

1l This restriction is necessary for closure under negation.

anyName or nsName descendant element shall have a text child element.

P This restriction is necessary for closure under negation.

Restrictions on i nterl eave

[leave pattern; similarly, a text pattern shall occur in at mast'one operand of an inter leave patt
bly, for a pattern <interleave> pl p2 </interleave>,

ere shall not be a name that belongs to both the name c¢lass of an e lement pattern referenced by a re
ccurring in pl and the name class of an element pattern referenced by a ref pattern occurring in p

text pattern shall not occur in both p1 and p2!

efines when one pattern is considered to ‘eccur in another pattern.

onformance

orming RELAX NG validator-Shall be able to determine for any XML document whether it is a correq
hema. A conforming RELAX-NG validator shall be able to determine for any XML document and for ar]
K NG schema whether.the-document is valid with respect to the schema.

er, the requirements-in the preceding paragraph do not apply if the schema uses a datatype library
or does not sugport. A conforming RELAX NG validator is only required to support the built-in dataty
bed in 9.3.9. A~validator that claims conformance to RELAX NG should document which datatype |

tes using infinite name classes shall be repeated. More precisely, an attribute element that has.an JinyName

tes using infinite name classes shall have text as their value. More precisely, an‘attribute element that

br to facilitate implementation, an element of a particular name shall be allowed by at most one operInd of an

rn. More

F pattern
P, and

t RELAX
y correct

that the
be library
braries it

de elements and the validator is unable to retrieve the resource identified by the URI or is unable to
mentifrom the retrieved resource. A validator that claims conformance to RELAX NG should doc
litiesvfor handling URI references.

onstruct
ment its

rts. The requirements in the preceding paragraph also do not apply if the schema includes extern}lRef or
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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.

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

<ptart>
<ref name="‘pattern"/>
<Ystart>
<gdefine 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="namel'>
<data type="‘QName"/>
</attribute>
<ref name="open=name-class"/>
</choice>
<interleave>
<ref name='other"/>
<optional>
<ref -name=""pattern"/>
</aptional>
</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="Tist >
<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="'qther"'/>
</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'/>

</eTement>
</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>
Ydefine>

A

A

define name="‘grammar-content'>
<interleave>
<ref name="other"/>
<zeroOrMore>
<choice>
<ref name="'start-element'/>
<ref namez=“define-element"/>
<element-name="div'">
<ref-name=""common-atts"''/>
<refyname=""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>
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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>
</detine>

<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="combinel>
<choice>
<value>choice</value>
<value>interleave</value>
</choice>
</attribute>
</optional>
</define>

<define nanes"open-patterns'>
<inter keave>
<refname=""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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A

A

A

N

A

N

A

A

<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>
VYdefine>

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

Hefine 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>
Ydefine>

Hefife’ 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>

ISO/IEC 19757-2:2008(E)

<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>

Ygrammar>
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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?>
<fop><prel:barl xmlns:prel="http://www.example.com/nl"/><pre2:bar?2
xmIns:pre2="http://www.example.com/n2"/></foo>
The elenpent representing this document has
— angme which has
— [the empty string as the namespace URI, representing the absence of-any namespace
— [Foo as the local name
— acontext which has
— |http://www._example.com/doc.xml as the base URI

— |a namespace 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 thedefault namespace URI
— an gmpty set of attributes
— a seguence of children consisting of an element which has

— |a name which has
— http://ww.example.com/nl as the namespace URI
— bard as the local name

— |a céntext 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

— bar?2 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 ip an example of a schema in the full syntax for the,decument in B.1.

<pxml version="1.0"?>
element name=""foo"
xmIns="http://relaxngJorg/ns/structure/1.0"
xmlns:a="http://relaxng.org/ns/annotation/1.0"
xmIns:ex1="http://www.example.com/nl1l"
xmIns:ex2="http://www.example.com/n2">
<a:documentation>A feo*element.</a:documentation>
<element name="exl:barl'>
<empty/>
</element>
<element name=Véx2:bar2'>
<empty/>
</element>
<Yelement>

N

B.3 Bimple'syntax example

The S haha in P 9 il bha tranmafariaaal it 4l o oo
o nr . CUUTU YO TTAaltoiuliiicu o uic ontmy

<?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>

<

A

N

A

</g

NOTE
convenier

B.4 Vdlidation example

Let eq be

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

where m

€1, €

and eq i

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

and e, ig

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

Assumin

We now

define name="barl.element'>

<element>
<name ns="http://www.example.com/nl">barl</name>
<empty/>

</eTement>
Ydefine>

Jefine name="bar2.element'>

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

</element>

Ydefine>

rammar>

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

is

j appropriate definitions of cxg, X, and cx,, this represents the document in B.1.

show_how e, can be shown to be valid with respect to the schema in B.3. The schema is equivalent

following

prapositions:

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

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

</group> </element>

nt. For

to the

> "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

32
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<n

and let

<n

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

ame ns="http://www.example.com/n2"> "bar2" </name>

Then, by the inference rule (name) in 9.2, we have

nal

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

ISO/IEC 19757-2:2008(E)

and

By the

C

and

(¢)

Thus p

C

name( "http://www.example.com/n2", "bar2" ) in nc,

inference rule (empty) in 9.3.3, we have

1 F{} () =~ <empty/>

2 F{} () =~ <empty/>
y the inference rule (element) in 9.3.7, we have

o F {}; eq =~ <ref name="bar1"/>

Note that we have chosen cxg, since any context is allowed.,

Likewise, we have

¢}

By the

By the

C

Here ¢

o F {}; s =~ <ref name="bar2"/>

inference rule (group) in 9.3.1, we-have

o F {}; e1, e; =~ <group> srefname="bar1"/> <ref name="bar2"/> </group>

inference rule (elemeht) in 9.3.7, we have

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

X3 is an arbitrary context.

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

V

ftien)
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Annex C
(normative)

RELAX NG Compact syntax

C.1 Introduction

This Ann
The goal

— max

— support all features of RELAX NG; it must be possible to translate a schema from the XML syntax to the cd

synt

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

repr
the

C.2 Sy

The follo

ex describes a compact, non-XML syntax for RELAX NG.
s of the compact syntax are to:

mize readability;

ax and back without losing significant information;

bsent each of the files separately in the compact syntax; the representation of each file must not depg
pther files.

ntax

ving is a summary of the syntax in EBNF. Square brackets’are used to indicate optionality. The start s

mpact

ible to
end on

ymbol

([datatypeName] datatypeValue)

(datatypeName ["*{"* param* "*'}""] [exceptPattern])
‘'notAl lowed™

(¢ external anyURILiteral [inherit])

is topLewvel.
topLevel| ::=
decl* (pattern | grammarContent*)
decl =
(""napmespace"’ identifierOrKeyword "'="" naméspaceURILiteral)
| ""default" ""namespace’ [identifierOrKeyword] "'="" namespaceURILiteral)
| ("*d atatypes identifierOrKeyword "'="\literal)
pattern 1=
(""elpment’ nameClass "{"" pattern.""}"")
| C*aktribute’ nameClass ""{{' pattern ""}'")
| (pattern (**,"" pattern)+)
| (pattern (*'&" pattern)+)
| (pattern (**|** pattern)+)
| (pattern **?'")
| (paftern *'>")
| (paftern *'+")
| C"IEst™ "L pattern "'}
| (""mixedi {"" pattern "'}
| identifiet
| "parent’ identifier)
| "empty™
| "text"
|
|
|

¢

param ::

(""grammar™ ""{"* grammarContent* ""}"")

pattern "))

identifierOrKeyword *'="" literal
exceptPattern ::=
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