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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.

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

The main {
adopted by

Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is
ISO and IE

ISO/IEC 14
SC 34, Do

This second
It also inco

ISO/IEC 19
Definition L

— Part 2:
— Part 3:
— Part 4;
— Part 8:
— Part 9]
The followi
— Part 1]
— Part 5]

— Part 74

the joint technical committee are circulated to national bodies for voting. Publicationcas-ari
drawn to the possibility that some of the elements of this document may be the subject of
C shall not be held responsible for identifying any or all such patent rights,

757-2 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
cument description and processing languages.

edition cancels and replaces the first edition (ISO/IEC 19757-2:2003), of which it constitutes g
'porates the Amendment ISO/IEC 19757-2:2003/Amd.1:2006.

757 consists of the following parts, under the general-itle Information technology — Docun
anguage (DSDL):

Regular-grammar-based validation — RELAX‘NG

Rule-based validation — Schematron

Namespace-based validation dispatching language — NVDL

Document semantics renaming language — DSRL

Namespace and datatype declaration in Document Type Definitions (DTDs)
g parts are under preparation:

Overview

Extensible, Datatypes

Character Repertoire Description Language (CREPDL)

ask of the joint technical committee is to prepare International Standards. Draft Internatior|1al Standards

International

patent rights.

ubcommittee

minor revision.

nent Schema
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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 IW@MWWN&W%*M@WWWn 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

v

This part g —A AXKING
he pattern is specified by using a regular

ntent of an XML document. T

pattern for|the structure and co
This part of ISO/IEC 19757 establishes requirements for RELAX NG schemas and specifies whenan X
matches thHe pattern specified by a RELAX NG schema.

2 Nornmpative references

The follow!
only the eq
amendmer]

ition cited applies. For undated references, the latest edition of thereferenced document
ts) applies.

NOTE
identifier consists of the part of the reference up to the first comma.
W3C XML

available a} http://www.w3.0rg/TR/2000/REC-xmI-20001006

W3C XML-Names, Namespaces in XML, W3C _"Recommendation,
http://mww|w3.0rg/TR/1999/REC-xml-names-199901 14/

14 January 1999,
W3C XLink, XML Linking Language (XLink) .\lersion 1.0, W3C Recommendation, 27 June 2001
http://mww|w3.0rg/TR/2001/REC-xlink-20010627/

W3C XML-Infoset, XML Information/~ Set, W3C Recommendation,
http://www|w3.0rg/TR/2001/REC-xml-infeset-20011024/

24 October 2001,

IETF RFC
Standards

P045, Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bq
Track Specification;"November 1996, available at http://www.ietf.org/rfc/rfc2045.txt

IETF RFC
Specificati

2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types, Internet St
bn, November1996, available at http://www.ietf.org/rfc/rfc2046.txt

IETF RFC
1998, avai

396, Uniform Resource Identifiers (URI): Generic Syntax, Internet Standards Track Specifig
able‘at http://www.ietf.org/rfc/rfc2396.txt

ng referenced documents are indispensable for the application of this. document. For date

Each of the following documents has a unique identifier that is used.to cite the document in the te

Extensible Markup Language (XML) 1.0 (Second <«Edition), W3C Recommendation, 6 C

a specifies a
ree grammar.
ML document

d references,
including any

xt. The unique

ctober 2000,

available at

available at

available at

dies, Internet

\ndards Track

ation, August

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

IETF RFC 3023, XML Media Types,
http://www.ietf.org/rfc/rfc3023.txt

Internet Standards Track Specification, August 1998,

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
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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 referenc

e

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 1

3.6
fragment idg
additional infa
performed

3.7
instance
XML docume

3.8
space chara

esolve relative URIs

ntifier

rmation in a URI reference used by a user agent after the retrieval action on'a)URI has been s

nt that is being validated with respect to a RELAX NG schema

Cter

character witl the code value #x20

3.9
whitespace

haracter

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

3.10
name
pair of a URI

3.11
namespace
URI that is p&

3.12
local name
NCName tha

3.13

Aand a local name

URI
rt of a name

is part'of-a name

uccessfully

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

© ISO/IEC 2008 — All rights reserved


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

ISO/IEC 19757-2:2008(E)

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 syptax
syntax of 4 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 l|brary
mapping frpm 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
propositior] that is provable unconditionally

3.24
inference fule
rule consigting of one or more positive® or negative antecendents and exactly one consequent, whi¢ch makes the
consequerlt 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 off the set of XML'documents described by the schema

3.26
schema
specificatign‘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 i

tem

constituent of an information set

3.33
data model
abstract repré

3.34
XML documyg

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

PNt

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

3.35

EBNF
Extended BN
notation used

3.36
weak matchi
kind of match

3.37
in-scope gra
nearest ance

3.38
content-typeg
one of the thr

3.39
mixed seque

F
to described context-free grammars

ng
ing specified in detail in 9.3.7

mmar
Stor grammar element

ce values empty, complex, orsimple

nce

sequence thgt may contain both elements and strings

4 Notatid

41 EBNF

n

This part of |

BO/IEC 19757 uses EBNF notation to describe the full syntax and the simple syntax of RE

LAX 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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nc ranges over name classes

In ranges 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

u ranges over URIs
cx ranges over contexts (as defined in Clause 5)

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

m ranges-over sequences-of elements and :fringc; a-seguence. with-a cingln memberis considered the same as

that member; the sequences ranged over by m may contain consecutive strings and may contaif’sjrings 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)

S ranges over strings

ws rarjges over the empty sequence and strings that consist entirely of-whitespace
param|s ranges over sequences of parameters

e ranges over elements

ct ranges over content-types

n in n¢ means that name n is a member 0f name class nc

cx + 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 aftribute in a,
m, interleaves my;4mg-means that m, is an interleaving of m, and my

cX F & m =~paax P Means that with respect to context cx, the attributes a and the sequence of plements and
stringg mrweakly matches the pattern p

okAsChildren(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, sq, €Xq, Sy, CX5) 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

— incorrec

chema() means that the schema is incorrect

4.2.3 Expre
The following
— name(u
— mg,myr
— agtasr
— () return
— {}return
— " returns
— attribute

— element

— max( cty
complex

— normaliz
each oth

— split(s)
sequenc

— context(
string, th

ssions
notation is used for expressions in propositions:
In) returns a name with URI u and local name In

pturns the concatenation of the sequences m4 and m,
pturns the union of a; and a,

5 an empty sequence

5 an empty set

an empty string

n, s ) returns an attribute with name n andvalue s

n, cx, a, m) returns an element with nare n, context cx, attributes a and mixed sequence m

ct, ) returns the maximum of ct;"and ct, where the content-types in increasing order ar
), simple()

b\WhiteSpace( s ) returns the string s, with leading and trailing whitespace characters remove
br maximal sequence:of whitespace characters replaced by a single space character

returns a sequence of strings one for each whitespace delimited token of s; each string in th
e will be non-empty and will not contain any whitespace

I, cx )«eturns a context which is the same as cx except that the default namespace is u; if u i
en there is no default namespace in the constructed context

as children

e empty( ),

d, and with

e returned

the empty

— 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

© ISO/IEC 2008 — All ri
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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

— a set ¢f attributes

— an ordered 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 copsists of

representing the namespace URI; the empty string has special significance, representing the absence

space map; this maps prefixes to namespace URIs, and also may specify a default namegpace URI (as

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

The elemept for an XML document is constructed from the infoset (see W3C XML-Infoset) of the XML|document as
follows. The notation [x] fefers to the value of the x property of an information item. An element is constructed from
a document informationitem by constructing an element from the [document element]. An element is constructed
from an elgment information item by constructing the name from the [namespace name] and [local nam¢], 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 cgnstructing an
attribute fof eaeh 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:/f

The symbols
escaping of
2396 (as mo

In addition t
datatypelLi
shall match tl
of URI refere

Any element
an attribute w
element that
child element]
whose name

foreign child ¢lements with respect to other child elements.

Any element

character is pne of #x20, #x9, #xD or #xA. There are no constraints on the relative position of whites

children with

Leading and
of each nam¢g

pattern ::
<element
| <elemer
| <attribut
| <attribut
| <group>
| <interleg
| <choices
| <optiong

[ L Lot 4= L4 O
FTCEIAATTy -UT ysiiozs oLiuLourcrs 1L .U

Name and NCName are defined in W3C XML-Names. The anyURI symbol indicates & 'strin
sallowed values as described in Section 5.4 of W3C XLink, is a URI reference as defined in
ified by IETF RFC 2732). The symbol string matches any string.

the attributes shown explicitly, any element can have an ns attribute apd\any element (
brary attribute. The ns attribute can have any value. The value of the 'datatypelLibrar
e anyURI symbol as described in the previous paragraph; in addition( ityshall not use the re
hce and shall not have a fragment identifier; as an exception to this; the value may be the er

can also have foreign attributes in addition to the attributes shown in the grammar. A foreign
ith a name whose namespace URI is neither the empty string nor the RELAX NG namespag
cannot have string children (that is, any element other than'value, param and name) may h
5 in addition to the child elements shown in the grammar: A foreign element is an element w
Epace URI is not the RELAX NG namespace URI.Thére are no constraints on the relative

can also have as children strings that consiSt' entirely of whitespace characters, where a
respect to child elements.

railing whitespace is allowed for value of each name, type and combine attribute and for
element.

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

e name="QName">{pattern] </attribute>
2> nameClass\[pattern] </attribute>
pattern+ </group>

ve> pattern+ </interleave>

> patterAs </choice>

I> pattern+ </optional>

h that, after
IETF RFC

an have a
"y attribute
lative form
npty string.

attribute is
e URI. Any
pve foreign
ith a name
position of

vhitespace
bace string

he content

| <zeroOr

More> 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"/>

| <gramm
param ::

ar> grammarContent* </grammar>
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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>

ISO/IEC 19757-2:2008(E)

start =

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

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

choic

| intefleave
nameClas$ ::=

<namep QName </name>

| <anyNlame> [exceptNameClass] </anyName>

| <nsName> [exceptNameClass] </nsName>

| <choige> nameClass+ </choice>
exceptNanpeClass ::=

<exceft> nameClass+ </except>

An alternafive compact syntax is described in Annex C.
7 Simglification

7.1 Genleral

The full syntax given in the previous clause is transformed into a simpler syntax by applying the following tfansformation
rules in orgler. The effect shall be as if each’rule was applied to all elements in the schema before the next rule is
applied. Al transformation rule may -als6 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 schéma is parsed

into an element in the data model.
7.2 Annlotations

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 deternjining the [base
URI] of an glement/information item, which is in turn used to construct the base URI of the context of an elemerjt. Thus, after a

document hhs Been parsed into an element in the data model, xml zbase 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 d

atatypelibrary attribute is changed to the empty string.

7.6 href attribute

The value of the href attribute on an externalReT or include element is first transformed by escaping

characters ag
described in
attribute.

The value of
follows. The |
the URI is re
media type (S

and optional fragment identifier. When the media type is application/xml ertext/xml, the MIME en

parsed as an
element cong
be handled 3
applicatig
of the media
media type.

NOTE IET
7.7 exter

An externa

value of hreff attribute as specified in 7.6. This element shall match the syntax for pattern. The elementis t

by recursively
result in a log
an externa

Any ns attrib
does not alre

7.8

An include

i ncl ude element

specified in Section 5.4 of W3C XLink. The URI reference is then resolved into an alisolt
Bection 5.2 of IETF RFC 2396 using the base URI from the context of the element that bear

URI reference consists of the URI itself and an optional fragment identifier~The resource id
rieved. The result is a MIME entity (see IETF RFC 2045): a sequence,of bytes labeled wi
ee IETF RFC 2046). The media type determines how an element iS«Constructed from the N

XML document in accordance with the applicable RFC (at the“term of writing IETF RFC 30
tructed from the result of the parse as specified in Clause 5¢In*particular, the charset paral
s specified by the RFC. This specification does not define the handling of media types
n/xml and text/xml. The href attribute shall not inelude a fragment identifier unless the
type of the resource identified by the attribute defings\the interpretation of fragment identifi
'F RFC 3023 does not define the interpretation of fragment identifiers for application/xml or texi
nal Ref element
| Re T element is transformed as fellows. An element is constructed using the URI referencs
applying the rules from this_subclauses and from previous subclauses of this clause. Th
p. In other words, the transformation of the referenced element shall not require the deref

Ref element with an hreT attribute with the same value.

ite on the externalRef element is transferred to the referenced element if the referenc
hdy have an ns attribute. The externalRef element is then replaced by the referenced ele

element is transformed as follows. An element is constructed using the URI reference that i

disallowed
te form as
s the href

the href attribute is used to construct an element (as specified in Clause '5). This shall be done as

entified by
th a MIME
1IME entity
ity shall be
23) and an
meter shall
other than
registration
ers for that

[/ xml.

that is the
ansformed
s shall not
brencing of

bd element
ment.

s the value

of href attrib

ute\ds specified in 7.6. This element shall be a grammar element, matching the syntax for ¢

rammar.

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 attr

ibute element has a name attribute but no ns attribute, then an ns=

child element.

7.10 ns attribute

attribute is added to the name

For any n3g
the added
empty strir
valueisr

NOTE 1
the value of

NOTE 2
ns attribute

7.11 OQNe
For any ng
ns attributg
element m

7.12 div

Each div

me, nsName or value element that does not have an ns attribute, an ns attribute is added
hs attribute is the value of the ns attribute of the nearest ancestor element that has anns' a
g if there is no such ancestor. Then, any ns attribute that is on an element other than nam
bmoved.

The value of the ns attribute is not transformed either by escaping disallowed characters; or in any othg

Since include and externalRef elements are resolved after datatypéel-ibrary attributes are ad
are added, ns attributes are inherited into external schemas but datatypelLibrary attributes are 1]

mes

me element containing a prefix, the prefix is removed,and an ns attribute is added replacin
. The value of the added ns attribute is the value toawhich the namespace map of the conte
Aps the prefix. The context shall have a mapping for the prefix.

element

blement is replaced by its children.

7.13 Nunpber of child elements

A define,
child elem¢

An eleme
second bei
in a group

A except
its child elq

If an attr

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

't element is transformed so that it has exactly two child elements, the first being a name
hg a pattern. If it has‘more than two child elements, then the child elements other than the firg
element.

element jSitransformed so that it has exactly one child element. If it has more than one child
ments:are wrapped in a choice element.

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

. The value of
tribute, or the
e, nsName or

r way, because

the ns attribute is compared against namespace URIs in the instance, which arerot subject to any transformation.

ded but before
ot.

J any existing
t of the name

1S exactly one
ement.

class and the
[ are wrapped

element, then

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

<inter

7.15 opti gnal element

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

<optiomal> p </optional>
is transformedl into

<choice¢> p <empty/> </choice>
7.16 zer oQr Mor e element

A zeroOrMolre element is transformed into a choice elementwith two children, one child being a gneOrMore
element whoge only child is the child of the zeroOrMore element and the other child being an empty element:

<zeroOrMore> p </zeroOrMore>
is transformeg into

<choice¢> <oneOrMore> p </oneOrlMore> <empty/> </choice>
7.17 Constfaints

In this rule, np transformation is pefformed, but various constraints are checked.

NOTE1  Thg constraints in this subclause, unlike the constraints specified in Clause 10, can be checked without résolving any
ref elements,|and are accordingly applied even to patterns that will disappear during later stages of simplification because they
are not reachaple (see 7.20).0r because of notAl lowed (see 7.21).

An except glement:that is a child of an anyName element shall not have any anyName descendant eléements. An
except element that is a child of an nsName element shall not have any nsName or anyName descendanf 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

1
2
</q>
</define>

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

Similarly, for each grammar element all start elementstare combined together. There shall not be more than one
start element that does not have a combine attributezlf 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 gr ajmar 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 thelin-scope grammar foran 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 arg the same. A
parentRef element refers-to a define element if the value of their name attributes is the same and the in-scope
grammar df the in-scope:grammar of the parentRef element is the same as the in-scope grammar df the define
element. Ejery ref-of.parentRef element shall refer to a define element. A grammar shall have & start child
element.

First, trangform-the top-level pattern p into <grammar><start>p</start></grammar>. Next, rename define
elements so that o two defiTe efements anywiere i the schema hmave the same name. 1o 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 § start or
element element. An attribute, list, group, interleave, or oneOrMore element that has a notAl lowed
child elementfis transformed into a notAl lowed element. A choice element that has two notAll lowed child elements
is transformed into a notAl lowed element. A choi ce element that has one notAl lowed child element is tfansformed
into its other child element. An except element that has a notAl lowed child elementis removed. The preceding
transformatiops are applied repeatedly until none of them is applicable any more.c/Any define element that is no
longer reachgble is removed.
7.22 enpt yl element
In this rule, the grammar is transformed so that an empty element does netoccur as a child of a group, interleave,
or oneOrMone element or as the second child of a choice element. A group, interleave or choi¢e element
that has two pmpty child elements is transformed into an empty)element. A group or interleave element that
has one empjty child element is transformed into its other child element. A choice element whose second child
element is anjempty element is transformed by interchanging\its two child elements. A oneOrMore elemgnt 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 sghema will match the grammar described by the following EBNF notation:
grammar ::=

<grammalr> <start> top </start>define* </grammar>
define ::=

<define name="NCName> <element> nameClass top </element> </define>
top =

<notAllowed/>

| pattern
pattern ::=

<empty/>

| nonEmpityPattern
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 n

14

ame="NCName"> string </param>
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<except> pattern </except>

namecClass ::

<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
interchange
to be in the

9 Sem

9.1 Infe
This clausg
The sema
that sche

propositior
one conse
provable a
An XML d
representir

NOTE

The notatid
are above
anteceden
has a namg
by its nam
to distingu
We explain

The possil
that an ide

The simple syntax is purely an internal artifact of this part of ISO/IEC 19757. The simple syntax istho
syntax for RELAX NG. A correct RELAX NG schema is always required to be in the full syntax.andis|
Simple syntax.

hntics

‘ence rules

e defines the semantics of a correct RELAX NG schema that has beén transformed into the s
tics of a RELAX NG schema consist of a specification of what XML documents are valid W
a. The semantics are described formally. The formalism useS-axioms and inference rules
s that are provable unconditionally. An inference rule consists of one or more antecedent

nd none of the negative antecedents are provable, thenthe consequent of the inference ru
pbcument is valid with respect to a RELAX NG schema if and only if the proposition tha
g it in the data model is valid is provable in the fotmalism specified in this clause.

This kind of formalism is similar to a proof system{However, a traditional proof system only has positi\

n for inference rules separates the ante¢edents from the consequent by a horizontal line: the
the line; the consequent is below theline. If an antecedent is of the form not(p), then it
; otherwise, it is a positive antecedent. Both axioms and inferences rules may use variabl
e and optionally a subscript. The name of a variable is italicized. Each variable has a range that
. If an axiom or inference rule,contains multiple variables with the same range, then subsc
sh them. Axioms and inference rules are implicitly universally quantified over the variables
this further below.

ility that an inference’ rule or axiom may contain more than one occurrence of a particular var
ntity relation be defined on each kind of object over which a variable can range. The identity

kinds of olpject is valuesbased. Two objects of a particular kind are identical if the constituents of th

identical. B
characters

9.2 Nam

are identieal if their Unicode character codes are the same.

e'classes

t an alternative
never required

imple syntax.
ith respect to
. Axioms are
s and exactly

juent. An antecedent is either positive or negative. If all the’positive antecedents of an infeence rule are

e is provable.
the element

e antecedents.

b antecedents
is a negative
ps. A variable
is determined
ipts are used
they contain.

jable requires
relation for all
e objects are

pr exampleitwo attributes are considered the same if they have the same name and the safe value. Two

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

NOTE 1

1) n in <anyName/>

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 choicqg 1)

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

(name choicqg 2)

9.3 Patterps
9.3.1 choi ¢e pattern
The semantigs 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.p, </choice>

9.3.2 group pattern

The semantids of the grouppattern are as follows:

CX F al; ml = pl CX F az; mz == p2
rou
(group) CK 84 +'ay; mqy, 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)

(text 2)

ISO/IEC 1975

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

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.

9.3.5 oneOr Mor e pattern

The semantics of the oneOrMore pattern are as follows:

7-2:2008(E)

(oneOrMotfe 1)

(oneOrMoitle 2)

9.3.6 int

The semar

(interleave

(interleave

(interleave

For examp

The semar

(interleave

NOTE

with the sanje name.

9.3.7 el g

The value
attribute va

CA T a,lll =

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

CXFap;;mg=~p disjoint(a4, a,)

CX + a; + ay; My, m, =~ <oneOrMore> p </oneOrMore>

CX F a,; my, =~ <oneOrMore> p </oneOrMore>

er | eave pattern

tics of interleaving are defined by the following rules.

5 1) () interleaves (); ()
m, interleaves my; my

> 2) my, M, interleaves my, my; my
m, interleaves my; mg

5 3)

my, m4 interleaves my; my,, My

e, the interleavings of <a/><a/> and<b/> are <a/><a/><b/>, <a/><b/><a/>, and <b/
tics of the interleave pattern.are as follows:

CX F aq;my =~p; m5 interleaves mq; m,

CX | a; + ay; M3 =~ <interleave> p; p, </interleave>

CXkas, My =~ Poy

The restriction in 1034 _ensures that the set of attributes constructed in the consequent will not have md

brent andattri but e pattern

bf anl aftribute is always a single string, which may be empty. Thus, the empty sequence is
luel On the other hand, the children of an element can be an empty sequence and cannot

><a/><a/>.

Itiple attributes

ot a possible
consist of an

empty strir

1 ol + oot Lalod: o oLl ddeilo, ot ol 1 +. + +] H
Y. T UTUCT U TTTISUTT U Tat vanuatiur T TTaimuic S dttimuutTT S dimuTITTICT IS LUTTSISTCTTIH Y, a- vaital

t 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:

(weak match 1)

(weak match 2)

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

cxtka ()=—p
CX F a; WS =~yeqk P

© ISO/IEC 2008 — All rights reserved
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(weak match

The semantic

(attribute)

The semantic

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

3)

s of the attribute pattern are as follows:

cx F{} S ="yeak P ninnc

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

s of the element pattern are as follows:

p__ninnc okAsChildren(m) deref(ln) = <element> nc p </element>

(element)

9.3.8 data

RELAX NG r

Wet

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

and val ue pattern

blies on datatype libraries to perform datatyping. A datatype library is identified by a URI.

within a data

pe 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\sérvice accepts a lis

more pafameters. For example, a string datatype might have a parameter specifying the length of a
datatype|library determines what parameters are applicable for each datatype.

paramet

Both services
the namespa

The datatype
hold:

(datatypeEqu

(datatypeEqu

(datatypeEqu

The semantid

It can dgtermine whether two strings represent the same value of a‘datatype. This service does ng

rs.

may make use of the context of a string. For example, a datatype representing a QName
Ce map.

Equal function shall be reflexive, transitiveand symmetric, that is, the following inference

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

al reflexive)

datatypeEgual(u, In, s4, €Xq, Sy, CX,) datatypeEqual(u, In, s,, CX3, S3, CX3

A datatype

of zero or
string. The

t have any

would use

rules shall

al transitive) datatypeEqual(u, In, s, €X4, S3, CX3)

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

al symmetric)

s of thexdata and value patterns are as follows:

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

(value)

CXq F L J; 51 =~ <value datatypeLibrary="u;" type="Tn" Ns="U," [CX,]> S, </value>

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

(data 1)

cx + {}; s =~ <data datatypeLibrary=

"u" type="In"> params </data>

datatypeAllows(u, In, params, s, cx) not(cx + a; s =~ p)

(data 2)

C

9.3.9 Built-

X + {}; s =~ <data datatypeLibrary="u" type="In"> params <except> p </except> </data>

in datatype library

The empty URI identifies a special built-in datatype library. This provides two datatypes, string and token. No

parameters a

18

re 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)

(token equal)

normalizeWhiteSpace( s; ) = normalizeWhiteSpace( s, )
datatypeEqual("", "token", s1, €X1, Sp, CX»)

9.3.10 |is

The semar

(list)

t pattern

tics of the 1ist pattern are as follows:

cx F{};split(s)=~p

NOTE
strings.

9.4 Vali

An elemen
start pat

F{}; s =~ <list> p </list>

ity

t is valid with respect to a schema if the element together\with an empty set of attributes i
ern of the schema's grammar.

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

(valid)

10 Rest
10.1 Gen

The follow
Clause 8.

NOTE

10.2 Prohibited paths

10.2.1 Ge

This claussg
elements. ]

valid(e)
rictions
eral

ng constraints are all checked:after the grammar has been transformed to the simple form

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

heral

describes restrictions on where elements are allowed in the schema based on the names 0
'he concept of a prohibited path is used to describe these restrictions. A path is a sequence

7-2:2008(E)

It is crucial in the above inference rule that the sequence that is matched agdihst a pattern can contgin consecutive

matches the

described in

f the ancestor
of NCNames

separated

y/nr /A

— 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

eleme

nt 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

eleme

For examp

nt is x and the element has a descendant that matches p

le, the element

<foo>
<bar>

© ISO/IEC 2008 — All rights reserved
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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:

— attribuyte//ref

— attribyte//attribute

10.2.3 one(y

The following

Mor e pattern

paths are prohibited:

— oneOrM¢gre//group//attribute

— oneOrMgre//interleave//attribute

10.2.4 li st
The following
— list//

— list//)

pattern
paths are prohibited:
ist

ref

— list//attribute

— list//1

— list//

10.2.5 exce
The following

— data/e

fext

nterleave

bt element-in-dat a pattern
paths.areprohibited:

cept//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
— startg//list
— start//group
— start//interleave
— start//oneOrMore

— start//empty

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

<elenment name="foo'>
<group>
4data type="int"/>
4element name="bar'>
<empty/>
4/element>
</group>
</elgment>

Nor does if allow a pattern Such as:

<elenent namezfoo'">
<gfoup>
4datastype=""int"/>
qtext/>
</qroup>
</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.
(group empty

(group empty

The following rules formalize this.
1) groupable(empty( ), ct)

2) groupable(ct, empty())

(group compl

Some patterr
is.

(value) <

bX) groupable(complex( ), complex())

s have a content-type. The following rules define when a pattern has a content-type and, if

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

p:ct

(data 1) 9
(data 2) »
(list) <list
(text)y  <te
(ref) <ref
(empty) S
(attribute)

i
(group)

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

t/> :. complex()

hame="In"/> :. complex()

empty/> :. empty()

p:cct
<attribute> nc p </attributex. empty()

1:cCly Py Cty Sgroupable(cty, cty)

(interleave)

jroup> pq P, </group> :. max( cty, ct, )

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

p:ct groupable(ct, ct)

(oneOrMore)

<oneOrMore> p </oneOrMore> : ct

P1icCl P2 ¢ Chy

(choice)

<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.

so, what it

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

content-type.

(element)

22

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

plis p2, or

p2is a choice, interleave, group or oneOrMore element and p1 occurs in one or more children of p2.

Attributes
or nsName

NOTE 1

Attributes (ising infinite name classes shall have text as their value. More precisely, an_ attribute

has an any
NOTE 2

10.5 Res
In order to
interlea

precisely, f

there §
occuri

a tex

10.4 defing

11 Conf

A conform
NG schem
RELAX N(

However, t|
validator d
described

supports. T
include ¢

sinainfinite name classes shallhe renecated Maore brecisel/ anattributeeclementthatha
g 1 ™ pAl

descendant element shall have a oneOrMore ancestor element.

This restriction is necessary for closure under negation.

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

This restriction is necessary for closure under negation.

frictions on i nter| eave

facilitate implementation, an element of a particular name shall be allowed by at most one
\ve pattern; similarly, a text pattern shall occur in at most‘one operand of an interleave

Dr a pattern <interleave> pl p2 </interleavex;

hall not be a name that belongs to both the name ¢lass of an e lement pattern referenced by
ing in p1 and the name class of an element pattern referenced by a ref pattern occurring

k pattern shall not occur in both p1 and p2:

s when one pattern is considered to\accur in another pattern.

Drmance

ng RELAX NG validator shall be able to determine for any XML document whether it is a ¢
h. A conforming RELAX NG validator shall be able to determine for any XML document and f
schema whetherthe'document is valid with respect to the schema.

he requirements-in the preceding paragraph do not apply if the schema uses a datatype i
bes not support. A conforming RELAX NG validator is only required to support the built-in dé
n 9.3.9, (A validator that claims conformance to RELAX NG should document which dataty
he requirements in the preceding paragraph also do not apply if the schema includes ext
tlements and the validator is unable to retrieve the resource identified by the URI or is unabl

an elemen

an anyName

element that

bperand of an
pattern. More

a ref pattern
in p2, and

brrect RELAX
DOr any correct

prary that the
itatype library
pe libraries it
ernalRef or
e to construct

t 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://reTaxng.org/ns/structure/1.0"
xmIng=""http://relaxng.org/ns/structure/1.0">

<start>
<r¢f name="'pattern'/>
</start>

<define name="'pattern'>
<choice>
felement 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>
felement name="attribute'>
<ref name="'common-atts'/>
<choice>
<attribute name=""name!'»
<data type="‘QNamel'/>
</attribute>
<ref name="open<-name-class"/>
</choice>
<interleave>
<ref name=“other"/>
<optional>
<ref hame="pattern"/>
</qptional>
</interleave>
£/elemnent>
selement name="‘group'>
<reT name="common-atts 7>
<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>
felement name=""notAl lowed">
<ref name="‘common-atts'/>
<ref name="'other" />
¥/element>
felement name="‘externalRef'>
<attribute name="href'>
<data type="anyURI"/>
</attribute>
<ref name="common-atts'/>
<ref name="other"/>
£/element>
felement name="'grammar’'>
<ref name="‘common-atts'/>
<ref name="grammar-content"/>
£/element>
</¢hoice>
</define>

<define name="‘grammar-content''>
<imterleave>
<ref name="other"/>
f¥zeroOrMore>
<choice>
<ref name="'start-element'/>
<ref name=z"define-element"/>
<element(name="'div'">
<ref_‘hame="'common-atts''/>
<ref name="‘grammar-content™/>
</element>
<efement 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>
</define>

<define name="'start-element'>
4element name="'start''>

<ref name="'combine-att'/>
<ref name="'common-atts' />
<ref name="‘open-pattern'/>
q4/element>

</define>

<dg¢fine name="'define-element'>

4element name="define'>

<attribute name="name'>
<data type='""NCName"'/>

</attribute>

<ref name="'combine-att'/>

<ref name="'‘common-atts' />

<ref name="open-patterns'/>

4/element>

</define>

<dg¢fine name="'combine-att''>
doptional>
<attribute name="combine"s
<choice>
<value>choice</value>
<value>interleave</value>
</choice>
</attribute>
4/optional>
</define>

<define nane="open-patterns'>
q4interleave>
<reT name="other'/>
<onelrMore>
<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>

4

4

</q
</def

<def

relement name="'choice">
<ref name="‘common-atts"/>
<ref name="open-name-classes"/>
t/element>
thoice>
Fine>

ne name="‘except-name-class'>

<interleave>

4

4

</
</det

<def

Lref name="other"/>
roptional>
<element name="except'>
<ref name="open-name-classes"/>
</element>
c/optional>
nterleave>
Fine>

ne name="‘open-name-classes’>

<interleave>

4

</
</det

<def

Lref name="'other"/>
coneOrMore>

<ref name="name-class"/>
t/oneOrMore>

nterleave>
Fine>

ne name="open<name-class'>

<interleave>

</
</def

cref name=""other'/>

Lref namezname-class" />
nterleave>

Fine>

<def

nevname=""common-atts''>

<optional>
<attribute name='ns'"/>
</optional>
<optional>
<attribute name="datatypeLibrary'>

<data type="‘anyURI"/>

</attribute>
</optional>
<zeroOrMore>

<attribute>

28

<anyName>
<except>
<nsName/>
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</except>
</anyName>
</attribute>
</zeroOrMore>
</define>

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

<dgefine name="any'>
q4element>
<anyName/>
<zeroOrMore>
<choice>
<attribute>
<anyName/>
</attribute>
<text/>
<ref name=""any'/>
</choice>
</zeroOrMore>
4/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 yersion="1.0"7?>
<foo><prel:barl xmlns:prel="http://www.example.com/nl"/><pre2:bar?2
xmIng:pre2="http://www.example.com/n2"/></foo>
The element fepresenting this document has
— aname Which has
— the ¢mpty string as the namespace URI, representing the absence of any’namespace
— Toolas the local name
— a context which has
— http://www._example.com/doc.xml as the base URI

— angmespace map which

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

— |specifies the empty string as the\default namespace URI
— an empty set of attributes
— asequernce of children consisting of an element which has
— angme which has
— |http: /AW . example.com/nl as the namespace URI

— |bard as the local name

— a contextwhichhas
— 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

— acontext 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.examplescom/n2
— maps the prefix xml to the namespace URI http://www.w3.0rg/ZXML/1998/napespace
— specifies the empty string as the default namespace URI
— ah empty set of attributes

— ah empty sequence of children

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

<?xml version="1.0"7>
<elenent name="foo"
xmIns="http://relaxng:erg/ns/structure/1.0"
xmlns:a="http://relaxng.org/ns/annotation/1.0"
xmlns:ex1="http:/Aww.example.com/nl1l"
xmIns:ex2="http:/A/www.example.com/n2">
<aldocumentation>A foo-element.</a:documentation>
<element name="exl:ibarl'>
dempty/>
</e¢lement>
<element name=!'‘ex2:bar2'>
Jempty/>

</¢lement>
</elg¢ment>

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.com/nl">barl</name>
<empty/>
</element>
</define>

<deff§ne name="bar2.element">
<element>
f<name ns="http://www.example.com/n2">bar2</name>
fempty/>
</¢lement>
</define>
</grammpar>

NOTE Strfictly speaking, the result of simplification is an element in the data model“rather than an XML dogument. For
convenience, gn 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://Awww.example.com/n2", "bar2" ), cxo, {}, ())

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

We now show TTOW €q car be SNOwT 10 be valid Wit TESPect 1o the schema i B.3. The schema 15 equivalent to the
following propositions:

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

deref("foo.element”) = <element> <name ns=""> "foo" </name> <group> <ref name="bar1"/> <ref name="bar2"/>
</group> </element>

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 infefence rule (empty) in 9.3.3, we have
oxq F{}: () =~ <empty/>
and
CXy F{}; () =~ <empty/>
Thus by the inference rule (element) in 9.3.7, we have
CXg + {}; eq =~ <ref name="bar1"/>
Note that we have chosen cxg, since any context is allowed:
Likewise, we have
CXg + {}; e, =~ <ref name="bar2"/>
By the infefence rule (group) in 9.3.1, we have
CXg 11} €1, € =~ <group> <refmame="bar1"/> <ref name="bar2"/> </group>
By the infefence rule (element)/in 9.3.7, we have
CX3 + { }; elementiname( "™, "foo" ), cxq, { }, m) =~ <ref name="foo"/>

Here cx5 i an arbitrary context.

Thus we can nppl\]/ the inference rule (\Inlirl) 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

he compact syntax are to:

— maximiz¢ readability;

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

syntax apd back without losing significant information;

— support $eparate translation; a RELAX NG schema may be spread amongstmuitiple files; it must be
represent each of the files separately in the compact syntax; the representation of each file must not
the othe files.

C.2 Syntaj

The following|is a summary of the syntax in EBNF. Square brackets ‘are used to indicate optionality. The s

is topLevel.

topLevel ::=

decl* (pattern | grammarContent*)

decl =
(""namespace" identifierOrKeyword *'="" namespaceURILiteral)
| ""defaylt" ""namespace" [identifierOrkeyword] "'="" namespaceURILiteral)
| (""datatypes" identifierOrKeyword "'="" fiteral)

pattern ::=

(“element" nameClass ""{"* pattern""}")

| ""attri
| (pattern
| (pattern
| (pattern
| (pattern

| (pattern |
| (patternf|

| ("list

bute' nameClass "{'* pattern "*}"")
(**,"" pattern)+)
("'&" pattern)+)
(**]"" pattern)+)

N

- o=
— — —

+

{1 pattern "'}'")

| (""'mixed

WY pattern "'}

possible to
depend on

art symbol

| identifier

| ("parent identifier)

Ilemptyu

"text"

([datatypeName] datatypeValue)

""notAl

lowed"

(""external™ anyURILiteral [inherit])
(""grammar™ ""{"* grammarContent* ""}"")

| (" pattern *)")

param =

|
I
| (datatypeName [""{"* param* ""}""] [exceptPattern])
|
|
|

identifierOrKeyword *'="" literal
exceptPattern ::=
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