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Foreword

-3:2016(E)

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

ISO/IEC 19757 defines a set of Document Schema Definition Languages (DSDL) that can be used to specify
one or more validation processes performed against Extensible Stylesheet Language (XML) or Standard
Generalized Markup Language (SGML) documents. [XML is an application profile SGML (see ISO 8879).]

A document model is an expression of the constraints to be placed on the structure and content of
documents to be validated with the model. A number of technologies have been developed through
various formal and informal consortia since the development of Document Type Definitions (DTDs)
as part of ISO 8879, notably by the World Wide Web Consortium (W3C) and the Organization for the
Advancementof Structured Information Standards (ﬂAQIQ) A number of validation fﬂr‘hnn]ngics are

standardize¢l in DSDL to complement those already available as standards or from industry.

To validate
relieves the

that a structured document conforms to specified constraints in structure@nd content
potentially many applications acting on the document from having to duplicate the task
of confirmirg that such requirements have been met. Historically, such tasks and expressions|have
been developed and utilized in isolation, without consideration of how the featurées and functiopality
available in ¢ther technologies might enhance validation objectives.

and
or in
dates

The main opjective of ISO/IEC 19757 is to bring together different validation-related taskj
expressions|to form a single extensible framework that allows technologies to work in series
parallel to groduce a single or a set of validation results. The extensibility of DSDL accommo
validation technologies not yet designed or specified.

In the past, dlifferent design and use criteria have led users to choose different validation technol
for different portions of their information. Bringing together information within a single| XML
document sqmetimes prevents existing document models-from being used to validate sections of{data.
By providing an integrated suite of constraint description languages that can be applied to different
subsets of g single XML document, ISO/IEC 19757 @allows different validation technologies fo be
integrated upder a well-defined validation policy.

ogies
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Fe of this part of ISO/IEC 19757 .isVas follows. Clause 5 describes the syntax of a
schema. Clause 6 describes the”semantics of a correct ISO Schematron schems
becify when a document is valid with respect to an ISO Schematron schema. Cla

describes conformance requirements-for*implementations of ISO Schematron validators. Annex

normative a
normative a
be expresse
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NG compact
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design requ
elements to

of a multi-lin

hnex providing the ISO/IEC 19757-2 (RELAX NG) schema for ISO Schematron. Annex
nnex providing the ISO Schematron schema for constraints in ISO Schematron that c
] by the schema ofiAnnex A. Annex C is a normative annex providing the default
ding to XSLT1,Annex D is a non-normative annex providing an ISO/IEC 19757-2 (R
syntax) schema’and corresponding ISO Schematron schema for a simple XML lang
ValidatiomyReport Language. Annex E is a non-normative annex providing motiy
rements for ISO Schematron. Annex F is a normative annex allowing certain Schem
be used-in external vocabularies. Annex G is a non-normative annex with a simple exe
guakschema.
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This edition s backwards compatible with ISO/TEC 19757-3:2006, supercedes it, and augments it with
the following capabilities: patterns may validate different documents, the inclusion mechanism has been
supplemented by an enhanced extension mechanism, assertions may have linked properties, and SVRL
may take richer text. As well, this edition provides extra query language bindings, in particular for XSLT2.

Considered as a document type, a Schematron schema contains natural-language assertions concerning
a set of documents, marked up with various elements and attributes for testing these natural-language
assertions, and for simplifying and grouping assertions.

Considered theoretically, a Schematron schema reduces to a non-chaining rule system whose terms
are Boolean functions invoking an external query language on the instance and other visible XML
documents, with syntactic features to reduce specification size and to allow efficient implementation.
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Considered analytically, Schematron has two characteristic high-level abstractions: the pattern and the
phase. These allow the representation of non-regular, non-sequential constraints that ISO/IEC 19757-2
cannot specify and various dynamic or contingent constraints.

This part of ISO/IEC 19757 is based on the Schematronl[2] assertion language. The let element is based
on XCSL.[4] Other features arise from the half-dozen early Open Source implementations of Schematron
in diverse programming languages and from discussions in electronic forums by Schematron users and
implementers.

© ISO/IEC 2016 - All rights reserved vii
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Information technology — Document Schema Definition
Languages (DSDL) —

Part 3:
Rule-based validation — Schematron

1

This part of ISO/IEC 19757 specifies Schematron, a schema language for XML. Thisrpart of [§

esta
patte

The
indis
refer

NOTE
The u

2 rIOormative references

cope
lishes requirements for Schematron schemas and specifies when an XME\document
rns specified by a Schematron schema.

llowing documents, in whole or in part, are normatively(réeferenced in this docun

bensable for its application. For dated references, only. the edition cited applies.

Each of the following documents has a unique idéntifier that is used to cite the documg
hique identifier consists of the part of the reference up to the first comma.

XPat

XPath2, XML Path Language (XPath) 2.0, W3GRecommendation, 23 January 2007,2)
XPath2 Functions, XQuery 1.0 and XPath 2.0 Functions and Operators, W3C Recommj

Janus
XSLT
XSLT

3 1

ry 2007,3)
1, XSL Transformations (XSLT)Version 1.0, W3C Recommendation, 16 November 1999,
D, XSL Transformations (XSLT) Version 2.0, W3C Recommendation, 23 January 2007,%)

‘erms and definitions

Fort

3.1

abstract'pattern
pattelrnin a rule that has been parameterized to enable reuse

e purposes of this document, the following terms and definitions apply.

, XML Path Language (XPath) Version 1.0, W3&’Recommendation, 16 November 1999,

O/1EC 19757
matches the

hent and are
For undated

bnces, the latest edition of the referenced document (in€luding any amendments) appliies.

nt in the text.

bndation, 23

H

3.2

abstract rule
collection of assertions which can be included in other rules but which does not fire itself

1) http://www.w3.org/TR/xpath

2) http://www.w3.org/TR/xpath20/

3) http://www.w3.org/TR/xpath-functions/
4) http://www.w3.org/TR/xslt

5) http://www.w3.org/TR/xslt20/

© ISO/IEC 2016 - All rights reserved
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active pattern
pattern belonging to the active phase

3.4

active phase
one particular phase, whose patterns are used for validation

3.5
assertion

natural-language assertion with corresponding assertion test and ancillary attributes: assertions are

marked up

3.6
assertion td
assertion m

Note 1 to entr

3.7

ith-assertand rnpnr‘l’ elements

st
delled or implemented by a Boolean query

y: An assertion test “succeeds” or “fails”.

compound locument

notional ins
subordinate

Note 1 to entr

3.8
correct schq
schema that

3.9
diagnostic
named natu
expected an

3.10
elaborated
single rule
contextsin

3.11

good schem
correct sche
language asg

Note 1 to enty

tance document which has been divided into the original\'instance and a numh
well-formed XML documents

y: These subordinate documents may also contain schema-like information.

bma
satisfies all the requirements of this part of ISO/IEC 19757

Fal language statements providing dihformation to end-users of validators concernin
1 actual values together with repairhints

rule context expression
context expression which explicitly disallows items selected by lexically previous
he same pattern

a
ma with gueries which terminate and do not add constraints to those of the na
ertions

y: It'may not be possible to compute that a schema is good.

er of

g the

rule

fural-

3.12

implementation
implementation of a Schematron validator

3.13
name

token with no whitespace characters

3.14

natural-language assertion

natural-lang

uage statement expressing some part of a pattern

Note 1 to entry: A natural-language assertion is “met” or “unmet”.
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3.15
pattern
named structure in instances specified in a schema by a lexically-ordered collection of rules

3.16

phase

named, unordered collection of patterns; patterns may belong to more than one phase; two names,
#ALL and #DEFAULT, are reserved with particular meanings

3.17

progressive validation
validation of constraintsin ct‘agnc determined or grnnpnﬂ to.some extent l‘\y the schema author rather

than,|for example, entirely determined by document order

3.18
property
namgd data giving additional metadata on an assertion or report

3.19
query language binding
namdd set, specified in a document called a Query Language Binding,of the languages and|conventions
used for assertion tests, rule-context expressions and so on, by a particular Schematron implementation

3.20
rule
unordlered collection of assertions with a rule-context expression and ancillary attributes

3.21
rule fontext
elem¢nt or other information item used for assertion tests

Note ] to entry: A rule is said to fire when an information item matches the rule context.

3.22
rule-context expression
query to specify subjects

Note [l to entry: A rule-context.s said to match an information item when that information item| has not been
matcled by any lexically-previeus rule context expressions in the same pattern and the informatipn item is one
of the|information items,that the query would specify.

3.23

scheI:ma
specification ofia set of XML documents

ject
particutar information item witichi correspond 0 tI1e 0Dhje 0
assertions and typically is matched by the context expression of a rule

3.25

valid with respect to a schema

member of the set of XML documents described by the schema: an instance document is valid if no
assertion tests in fired rules of active patterns fail

3.26

variable

constant value, evaluated within the parent schema, phase, pattern or rule and scoped within the
parent schema, phase, pattern or rule

© ISO/IEC 2016 - All rights reserved 3
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4 Notation

This part of ISO/IEC 19757 uses XPath to identify information items in Schematron schemas.

5 Syntax

5.1 Well-formedness

A Schematron schema shall be a well-formed XML document, according to the version of XML used.

5.2 Name
All elements

http://purl.d

space
shown in the grammar for Schematron are qualified with the namespace URI {I1R1]:

clc.org/dsdl/schematron

In subseque;ll

purposes. T
have foreign
attribute wif
URI. Any noyj
the gramma
namespace
to other chil

5.3 Whitg

Any element
a whitespac

NOTE Le
should be col
defined by th

5.4 Core {

The grammg

54.1 act

The required pattern attribute is a reference to a pattern that is active in the current phase.

t clauses, the prefix sch is taken as bound to the Schematron namespaege URI for expo
e prefix sch is not reserved or required by this part of ISO/IEC 19757.Any element cal
attributes in addition to the attributes shown in the grammar! A foreign attribute
h a name whose namespace URI is neither the empty string notrthe Schematron name
-empty element may have foreign child elements in addition to the child elements sho
. A foreign element is an element with a name whose naméspace URI is not the Schem
JRI. There are no constraints on the relative position offereign child elements with re
l elements.

space

can also have as children strings that consist entirely of whitespace characters, y

nding and trailing whitespace should be stripped from attributes defined by this part. White
apsed in elements defined by thispart that allow text. Whitespace may be stripped from ele
s part that do not allow text.

plements

r for Schematron.elements is given in Annex A.

i ve element

sition
h also
is an
space
wn in
atron
spect

vhere

b character is one of U+0020, U+009, Y+00D or U+00A. There are no constraints on the
relative position of whitespace string children with respect to child elements.

space
ments

54.2 ass

- element

An assertion made about the context nodes. The data contentis a natural-language assertion. The required
test attribute is an assertion test evaluated in the current context. If the test evaluates positive, the
report succeeds. The optional diagnostics attribute is a reference to further diagnostic information.

The natural-

language assertion shall be a positive statement of a constraint.

The icon, see and fpi attributes allow rich interfaces and documentation. They are defined below.

The flag attribute allows more detailed outcomes. It is defined below.

© ISO/IEC 2016 - All rights re

served
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The role and subject attributes allow explicit identification of some part of a pattern. They are
defined below.

NOTE The natural-language assertion may contain information about actual values in addition to expected

values and may contain diagnostic information. Users should note, however, that the diagnostic element is
provided for such information to encourage clear statement of the natural-language assertion.

5.4.3 extends element

The extends element allows reference to the contents of other declarations. The extends element shall

either have an href attribute or a rule attribute but not both.

Absti
rule 4
rule i

An e
is an
XML
elemg

In su
inval
contd

NOTE

5.4.4

The 1
inaw

The 1
be a

5.4.5

A ded
calcu
contg

The
evalu
elemg

Itis

act rules are named lists of assertions without a context expression. An extends €le
ttribute shall reference an abstract rule. The current rule uses all the assertionsfrom
[t extends.

tends attribute with an href attribute shall reference external declarations. The hr
[RI reference to an external well-formed XML document or to an eleméntin external
document that is Schematron element of the same type as the parent element of
ent. The contents of that referenced element shall be inserted in place of the extends e

Ch a case, the relative position of elements in the post-inclusion’document may be t
d against the schema for Schematron Annex A; howeyer~other schema constra
inment shall still apply.

The capability to extend with multiple elements was not part of ISO/IEC 19757-3:2006.

include element

equired href attribute shall be an IRI reference to a well-formed XML document or t
bell-formed XML document.

eferenced element shall be insertedin place of the include element. The referenced ¢
ype which is allowed by the grammar for Schematron at the location of the include el

let element

laration of a named variable. If the 1et element is the child of a rule element, t
lated and scoped to-the current rule and context. Otherwise, the variable is calcul
xt of the instanee.document root.

ated in the current context. If no value attribute is specified, the value of the att
bnt content of the 1et element.

ment with a
the abstract

ef attribute
well-formed
the extends
lement.

b that extent
nts such as

D an element

lement shall
bment.

e variable is
ed with the

required name attribute is the name of the variable. The value attribute is an expression

ribute is the

nerror to reference a varlable that has not been deflned in the current schema phas

be multlply deflned in the current schema phase pattern and rule

b, pattern, or
a variable to

The variable is substituted into assertion tests and other expressions in the same rule before the test
or expression is evaluated. The query language binding specifies which lexical conventions are used to
detect references to variables.

5.4.6

name element

Provides the names of nodes from the instance document to allow clearer assertions and diagnostics.
The optional path attribute is an expression evaluated in the current context that returns a string that
is the name of a node. In the latter case, the name of the node is used.

© ISO/IEC 2016 - All rights reserved
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5.4.7 ns element

Specification of a namespace prefix and URI. The required prefix attribute is an XML name with no
colon character. The required uri attribute is a namespace URI [IRI].

In an ISO Schematron schema, namespace prefixes in context expressions, assertion tests and other
query expressions should use the namespace bindings provided by this element. Namespace prefixes

should not u

NOTE

se the namespace bindings in scope for element and attribute names.

Because the characters allowed as names may change in versions of XML subsequent to W3C XML

1.0, the ISO/IEC 19757-2 (RELAX NG Compact Syntax) schema for Schematron does not constrain the prefix to
particular characters.

5.4.8 par

A name-valu
XML name W

54.9 pat

A structure,
attribute pr

The optiona
to. If the exp
The docume

The title 4
The icon, s

When a pat
abstract pat

NOTE Th

5.4.10 pha

A grouping ¢
validation. T
used for vali

Two names,
patterns are
on the schen

The icon, s

NOTE

bm element

e pair providing parameters for an abstract pattern. The required name @ttribute
ith no colon. The required value attribute is a fragment of a query.

Fern element

simple or complex. A set of rules giving constraints that are ificsome way related. T
vides a unique name for the pattern and is required for abstract patterns.

documents attribute provides IRIs of subordinate document the rule contexts are re

hts attribute is evaluated in the context of the original instance document root.
nd p elements allow rich documentation.
ce and fpi attributes allow rich interfaces,and documentation.

tern element has the attribute abstxact with a value true, then the pattern defin
ern. An abstract pattern shall not-h@ve a is-a attribute and shall have an id attribu

e documents attribute was not patbof ISO/IEC 19757-3:2006.

e element

f patterns, to name and declare variations in schemas, for example, to support progre
he required id dttribute is the name of the phase. The element specifies the phase
dating documehnts, for example, by user command.

#fALL andGBEFAULT, have special meanings. The name #ALL is reserved to denote tH
active. The name #DEFAULT is to denote that the name given in the defaultPhase attr

a element should be used. If no defaultPhase is specified, then all patterns are activg.

is an

he 1d

ative

Fession evaluates to more than one IRI, then the patterivis sought in each of the docunjents.

es an
fe.

ssive
to be

at all
ibute

badnd fpi attributes allow rich interfaces and documentation.

invoking or configuring schema validation, for example, as a command-line parameter.

5.4.11 rep

ort element

The names #ALL and #DEFAULT shall not be used in a Schematron schema. They are for use when

An assertion made about the context nodes. The data content is a natural-language assertion. The required
test attribute is an assertion test evaluated in the current context. If the test evaluates positive, the
report succeeds. The optional diagnostics attribute is a reference to further diagnostic information.

The natural-language assertion shall be a positive statement of a found pattern or a negative statement
of a constraint.

The icon, see and fpi attributes allow rich interfaces and documentation. They are defined below.

© ISO/IEC 2016 - All rights reserved
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The flag attribute allows more detailed outcomes. It is defined below.

The role and subject attributes allow explicit identification of some part of a pattern. They are
defined below.

NOTE The natural-language assertion may contain information about actual values in addition to expected

values and may contain diagnostic information. Users should note, however, that the diagnostic element is
provided for such information to encourage clear statement of the natural-language assertion.

5.4.12 rule element

A list of assertions tested within the context specified by the required context attribute. The
contfext attribute specifies the rule context expression.

The icon, see and fpi attributes allow rich interfaces and documentation.
The flag attribute allows more detailed outcomes. It is defined below.

The fole and subject attributes allow explicit identification of some pant'of a pattern gs part of the
validation outcome. They are defined below.

When the rule element has the attribute abstract with a valuetrue, then the rule i§ an abstract
rule. [An abstract rule shall not have a context attribute. An absfract rule is a list of asfertions that
will e invoked by other rules belonging to the same patternrising the extends elem¢nt. Abstract
rules|provide a mechanism for reducing schema size.

NOTH It is not an error if a rule never fires in a documerity In order to test that a document always has some

contekt, a new pattern should be created from the contéxt*of the document, with an assertion [requiring the
elemgnt or attribute.

5.4.1B schema element
The tpp-level element of a Schematron schema.

The ¢ptional schemaVersion attribute gives the version of the schema. Its allowed vdlues are not
defingd by this part of ISO/IEC 19757 and its use is implementation-dependent.

The gptional queryBinding attribute provides the short name of the query language binding in use
The defaultPhase attribute may be used to indicate the phase to use in the absence of ¢xplicit user-
supplied information.

The §itle and p elements allow rich documentation.

The dcon, seetdand fpi attributes allow rich interfaces and documentation.

5.4.1¢ ~alue-of element

Findsorcalcutates vatues fromr the instance document to atfow clearerassertions and diagnostics. The
required select attribute is an expression evaluated in the current context that returns a string.

Variable references in the select attribute are resolved in the scope of the current schema, phase,
pattern and rule.

© ISO/IEC 2016 - All rights reserved 7
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5.5 Ancillary elements and attributes

5.5.1 diagnostic element

A natural-language message giving more specific details concerning a failed assertion, such as found
versus expected values and repair hints.

NOTE1 Diagnostics in multiple languages may be supported by using a different diagnostic element for
each language, with the appropriate xm1 : 1ang language attribute, and referencing all the unique identifiers of
the diagnostic elements in the diagnostics attribute of the assertion. Annex G gives a simple example of a
multi-lingual schema.

NOTE 2  Typical values for the role attribute on a diagnostic element might be warning, caution or@qgte.

5.5.2 diapnostics element

A section containing individual diagnostic elements.

5.5.3 dir|element

A section of|natural-language text with a direction specified by the valué attribute. The valug¢ 1tr
indicates lef{-to-right text; the value rtl indicates right-to-left text.

5.54 emph element

A portion of text that should be rendered with some emphasist

5.5.5 flag|attribute

A Boolean variable with initial value false. A flag issimplicitly declared by an assertion or rule having a
flag attribute with that name. The value of a flagbecomes true when an assertion with that flag fdils or
arule with that flag fires.

The purposq of flags is to convey state or severity information to a subsequent process.

5.5.6 fpilattribute

A formal public identifier for the-schema, phase or other element.

5.5.7 icoh attribute

The location of a graphics file containing some visible representation of the severity, significarice or
other group'lng of theassociated element.

5.5.8 peleméent

A paragraph of natural language text containing maintainer and user information about the parent
element. The schema can nominate paragraphs that should be rendered in a distinct way, keyed with
the class attribute.

5.5.9 properties element
A section containing individual property elements.

NOTE The properties element was not part of ISO/IEC 19757-3:2006.

8 © ISO/IEC 2016 - All rights reserved
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An element to declare additional arbitrary properties for the subjects of failed assertions and
successful reports.

The optional scheme element should be an IRI or other public identifier which specifies the notation
used for the metadata value.

NOTE
to dat

NOTE

1  The property element is suitable for linking assertions or reports to actions, to additio
atyping, and to dynamically extracted text related to the subject.

2

nal metadata,

Where the property value contains elements in a well-known namespace or where the scheme

used
elemd

is app

NOTE
of an
shoul

NOTH

5.5.1

A naine describing the function of the assertion or context node in the pattern. If the as{

subj
the p

5.5.1
The U

5.5.1

A por

5.5.1

A pat
contg

NOTE
conve
not b
may 1
the nd

S Otherwise obvious OI UNnecessary, the scheme element may be omitted. FOr example, it
nt contains an ISO/IEC 19757-7 Character Repertoire Description Language schema, nops¢h
ropriate.

3 Properties are defined as assertions in order to associate assertion text with the proper
assert element typically should be information for validation. A property of a‘report elen
1 be information for document augmentation (post schema validation information set.)

4  The property element was not part of ISO/IEC 19757-3:2006.

1 role attribute

ect attribute, then the role labels the arc between the)context node and any nodes
hth expression given by the subject attribute.

P see attribute

JRI [IRI] of external information of interestto maintainers and users of the schema.

3 span element

tion of some paragraph that should be rendered in a distinct way, keyed with the cla

4 subject attribute

h allowing more precise specification of nodes. The path expression is evaluated in the ¢
xt node of the current rule. If no subject attribute is specified, the current subject node

The subject attribute is required because the rule context may have been selected
nience or performance, in association with the particular assertion tests. In such cases, the rull

ot bepassible to determine from an assertion test which nodes the assertion test has tested.
des lecated by the subject attribute may be more useful.

the property
eme attribute

Ly. A property
hent typically

ertion has a
Wwhich match

5 s attribute.

ontext of the
may be used.

for reasons of
e context may

useful.to identify users, and the nodes located by the subject attribute may be more usefyl. Similarly, it

n such a case,

5.5.1

5 title element

A summary of the purpose or role of the schema, pattern or rule for the purpose of documentation or a
rich user interface.

6 Semantics

6.1

Validation function

A general Schematron validator is a function returning “valid”, “invalid” or “error”. The function
notionally performs two steps: transforming the schema into a minimal syntax, then testing the
instance against the minimal syntax.
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A Schematron validator is a function over the following:

— aquery language binding;

— aschema document;

— aninstance to be validated;

— external XML documents addressed using information in the instance or schema;

— aphase name, or #ALL if all patterns shall be active patterns, or # DEFAULT if the defaultPhase
attribute on the schema element shall be used;

— alistof1
NOTE Th
nor other us

implementati
rectifying prq

6.2 Minin

To simplify 4
schema, restu

— Resolve

— Resolve
enclosed

— Resolve
abstract

— Negate 3
— Remove

The resultin
differs from

— //sch:in

name-value pairs, if the schema uses external variables.

is part of ISO/IEC 19757 does not constrain other information provided by an iniplemenfation
es of Schematron schemas. However, it is the intent of this part of ISO/IEC 19757 to sypport

bns to provide rich, specific diagnostics customised with values that assist \in detectin|
blems.

hal syntax

he specification of semantics later, the following transformation steps are first applie
Iting in a schema in the minimal syntax.

all inclusions by replacing the include element by theéresource linked to.

all abstract patterns by replacing parameter references with actual parameter values
attributes that contain queries.

pll abstract rules in the schema by replacing the extends elements with the contents
rule identified.

Il report elements into assert-elements.
elements used for diagnostics.dnd documentation.

b minimal syntax is also aivalid Schematron instance in the full syntax. The minimal s
the complex syntax by not containing the following XPaths.

rlude

— //schip

tern[@abstract="true”]

— //sch:pattern[@issa]

— //schirule[@abstract="true”]

— //sch:extends

o and

dto a

in all

bf the

yntax

— //schireport

— //sch:diagnostics

— //schip
— //sch:tit

le

6.3 Abstract pattern processing

Abstract patterns allow a common definition mechanism for structures which use different names and
paths, but which are at heart the same. For example, there are different table markup languages, but

10
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they all can be in large part represented as an abstract pattern where a table contains rows and rows
contain entries, as defined in the following example using the default query language binding:

<sch:pattern abstract="true” id="table”>
<sch:rule context="S$table”>
<sch:assert test="S$Srow”>
The element <name/> is a table. Tables contain rows.
</sch:assert>
</sch:rule>

<sch:rule context="S$Srow”>
<sch:assert test="S$Sentry”>
The element <name/> is a table row. Rows contain entries.
ST assert
</q4ch:rule>
</sclj:pattern>

When a pattern element has the attribute is-a with a value specifying,the name of an abstract
pattern, then the pattern is an instance of an abstract pattern. Such a pattern shall not{contain any
rulq elements, but shall have param elements for all parameters used in.the abstract pattern.

The following example uses the abstract pattern for tables given above to create three [patterns for
tablep with different names or structures.

<schipattern is-a="table” id="HTML Table”>
<sd¢h:param name="table” value="table”/>
<s¢h:param name="row” value="tr”/>
<sg¢h:param name="entry” value="td|th”/>
</scH:pattern>

<schijpattern is-a="table” i1id="CALS_Table”>
<sg¢h:param name="table” value="table”/>
<s¢h:param name="row” value=".//row”/x
<s¢h:param name="entry” value="cell” />
</sclj:pattern>

<schipattern is-a="table” id="calendar”>
<sd¢h:param name="table” values?talendar/year”/>
<s¢h:param name="row” valuesZweek”/>
<s¢h:param name="entry” walde="day”/>
</scH:pattern>

Wher creating an instance of an abstract pattern, the parameter values supplied by the pajram element
replace the parameter references used in the abstract patterns. The examples above usg¢ the default
query language binding in which the character is used as the delimiter for parameter refergnces.

Thus| given\the abstract patterns defined earlier in this clause, the patterns definefl above are
equivjalert to the following, with the id elements shown expanded:

<schipattern id4="HTML table”
<sch:rule context="table”>
<sch:assert test="tr”>
The element table is a table. Tables containing rows.
</sch:assert>
</sch:rule>
<sch:rule context="tr”>
<sch:assert test="td|th”>
The element tr is a table row. Rows contain entries.
</sch:assert>
</sch:rule>
</sch:pattern>

<sch:pattern id=”CALS table”>
<sch:rule context="table”>
<sch:assert test=".//row”>
The element table is a table. Tables containing rows.

© ISO/IEC 2016 - All rights reserved 11
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</sch:assert>

</sch:rule>

<sch:rule context=".//row”>
<sch:assert test="cell”>
The element row is a table row. Rows contain entries.
</sch:assert>

</sch:rule>

</sch:pattern>

<sch:pattern id="calendar”>
<sch:rule context="calendar/year”>
<sch:assert test="week”>
The element year is a table. Tables containing rows.
</sch:assert
</sch:rulle>
<sch:rulg context="week”>
<sch:aslsert test="day”>
The elgment week is a table row. Rows contain entries.
</sch:alssert>
</sch:rulle>
</sch:pattern>

6.4 Query language binding

A query language binding shall provide the following:
— the gendral query language used. A name token which identifies thé-giiery language. The data njodel;
— the rule|context query language. The rule context scope;

— the asseftion test, a function which returns a data valuecoetrcible into Boolean.
A schema lalmguage binding may also provide the following:

— the datd models of the various query languages, the conversion between data models, and the
treatmept of information items: which information items are stripped or ignored, which information
items ar errors, and which information itefs are used;

— the namfg query language, a function which returns a data value coercible into a string;
— the valpe-of query language, a-function which returns a data value coercible into a string;
— the let|value query language, a function which returns a data value;

— the docpiments selecting query language, a function which returns a data value interpretable as a
list or sgquence of IRIs;

— the varipble deljnliter convention, a lexical convention such as a delimiter by which the usg¢ of a
variablelin a query expression shall be recognized;

— the abstfraCt pattern parameter convention, a lexical convention such as a delimiter by whidh the

parame arc af ahctract natterncincido auorv ovnroccinne chall ho racaonicad
ersS-eabBStaetpa Hef

TEE T T T TS ) AP eSO O T O e T e O ST

The query language binding may also specify the element types in other namespaces which provide
query-language-specific ancillary information or pragmatic hints.

The query language binding shall specify any whitespace processing required on queries.
The query language binding shall specify any restrictions to the value of name tokens.

A Schematron implementation which does not support the query language binding, specified in a
schema with the queryBinding attribute, shall fail with an error.

NOTE The following query language names are reserved without further definition. Implementations which

use different query language bindings are encouraged to use one of these names if appropriate: stx, xslt,
exslt,xslt2, xpath, xpath2, xquery.
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6.5 Order and side-effects

The order in which elements are validated is implementation-dependent, without altering the validity
of the instance.

The order in which patterns are used is implementation-dependent, without altering the validity of
the instance.

The order in which assertions are tested is implementation-dependent, without altering the validity of
the instance.

The only elements for which order is significant are the rule and 1et elements.

A rulle element acts as an if-then-else statement within each pattern. An implementati(Jn may make
ordeyf non-significant by converting rules context expressions to elaborated rule context expressions.

A let element may use lexically previous variables within the same rule or global-variablégs.

All q!leries shall act as pure functions. Queries shall not alter the instance in‘any way vigible to other
queries. This part of ISO/IEC 19757 does not specify any outcome augmentation of the instance
being validated.

NOTE The behaviour of the rule element allows constraints/that would require a complex context
exprefsion to be factored into simpler expressions in different rules.

7 (onformance

7.1 |Simple conformance

A sinjple-conformance implementation shall .beéble to report for any XML document that fits structure
does pot conform to that of a valid Schematron schema.

— Avalid schema conforms to the constraints of Annex A, the normative ISO/IEC 19757-2 (RELAX NG
(Jompact Syntax) schema of thispart of ISO/IEC 19757.

A simple-conformance implemefitation shall be able to determine for any XML document and for any
good(schema whether the document is valid with respect to the schema.

NOTH1 Itis nota requirement of this part of ISO/IEC 19757 that a simple-conformance implemjentation shall
be able to determine whether validation will terminate or whether the queries are feasible against some other
schenja for the instance! The ability to determine these depends on the query language used. Where the query
langupge allows ineorrectness to be established, implementations are encouraged to report this ipformation as
part df validatiofi

NOTH2 Atis'not a requirement of this part of ISO/IEC 19757 that a simple-conformance implemjentation shall
be able t6,generate validation reports in the Schematron Validation Report Language, defined in Ajjnex D.

7.2 Full conformance

A full-conformance implementation shall be able to determine for any XML document whether it is a
correct schema.

— Avalid schema conforms to the constraints of Annex A, the normative ISO/IEC 19757-2 (RELAX NG
Compact Syntax) schema of this part of ISO/IEC 19757.

— A valid schema conforms to the constraints of Annex B, the normative ISO Schematron schema of
this part of ISO/IEC 19757.

— A correct schema’s attributes conform to the grammars specified by the query language binding in
use.
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— A correct schema has one definition only in scope for any variable name in any context.

— The values of the attributes flag, id, name and prefix are well-formed names in the version of
XML being used.

A full-conformance implementation shall be able to determine for any XML document and for any good
schema whether the document is valid with respect to the schema.

NOTE1 Itis notarequirement of this part of ISO/IEC 19757 that a full-conformance implementation shall be
able to determine whether the validation will terminate or whether the queries are feasible against some other
schema for the instance. The ability to determine these depends on the query language used. Where the query
language allows incorrectness to be established, implementations are encouraged to report this information as
part of validafion.

NOTE 2  It{s not a requirement of this part of ISO/IEC 19757 that a full-conformance implementation'siall be
able to generdte validation reports in the Schematron Validation Report Language, defined in Annex|(D.
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Annex A
(normative)

RELAX NG schema for Schematron

A correct Schematron schema shall be valid with respect to the following ISO/IEC 19757-2 (RELAX NG
Compact Syntax) schema.

# Cogyright © ISO/IEC 2015

Thg following permission notice and disclaimer shall be included in all
cogies of this XML schema (“the Schema”), and derivations of the Schefia:

+H= T+

Peymission is hereby granted, free of charge in perpetuity, to anw
pejson obtaining a copy of the Schema, to use, copy, modify, mexrge and
digtribute free of charge, copies of the Schema for the purposks-of
deyeloping, implementing, installing and using software based on the
Scllema, and to permit persons to whom the Schema is furnished to do so,
sufjject to the following conditions:

H e T o T

THH SCHEMA IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY) KIND, EXPRESS OR
IMRLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THY AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR_ANY CLAIM, DAMAGES OR
OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARJISING FROM, OUT OF OR IN CONNECTION WITH IHE SCHEMA OR THE USE OR
OTHER DEALINGS IN THE SCHEMA.

H T e o S S

In|addition, any modified copy of the Sehema shall include the following
notlice:

+H= =+

“THIS SCHEMA HAS BEEN MODIFIED FROM THE SCHEMA DEFINED IN ISO/IEC 19757-3,
AN} SHOULD NOT BE INTERPRETED AS~COMPLYING WITH THAT STANDARD”.

+H= S+

V74

namedpace local =
defaylt namespace sch = “httRs//purl.oclc.org/dsdl/schematron”

startl = schema

# Eldment declaratigns
schena =
glement schema,
attribute id { xsd:ID }°?,
richy
attedibute schemaVersion { non-empty-string }?,
atsribute defaultPhase { xsd:IDREF }?,
attribute queryBinding { non-empty-string }?,
(foreign

& inclusion*

& (title?, ns*, p*, let*, phase*, pattern+, p*, diagnostics?, properties))

}
active =
element active {
attribute pattern { xsd:IDREF },
(foreign & (text | dir | emph | span)*)
}
assert =
element assert {
attribute test { exprValue },
attribute flag { flagValue }?,
attribute id { xsd:ID }?,
attribute diagnostics { xsd:IDREFS }?,
attribute properties { xsd:IDREFS }7?,
rich,
linkable,
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(fo
}
diagnostic
element
att
ric
(fo
}
diagnostics
dir =
element
att
(fo
}

757-3:2016(E)

reign & (text | name | value-of | emph | dir

span) *)

diagnostic {

ribute id { xsd:ID },

h,

reign & (text | value-of | emph | dir | span)¥*)

= element diagnostics { foreign & inclusion* & diagnostic* }
dir {

ribute value { “ltr” | “rtl” }?,

reign & text)

emph = elen
extends =
element]
(at]
|
for
}
let =
element]
aty
(at]
|

name =
element]
aty
for
}
ns =
element]
aty
aty
for

}

element]
aty
aty
aty
(fo

}

param =

element]
aty
aty

}

pattern =
element]
aty

ent emph { text }

extends {

tribute rule { xsd:IDREF }
attribute href { urivalue }),
leign-empty

let {

ribute name { nameValue 1},
tribute value { string }
foreign-element+)

name {
ribute path { pathValue }?,
eign-empty

ns {

ribute uri { urivalue },
ribute prefix { nameValue },
eign-empty

p {
ribute id { xsd:ID }7?,

ribute class { classValue\}?,

ribute icon { uriValue\}?,

reign & (text | dir [emph | span)*)
param {

ribute name, {\pameValue 1},
ribute valwe\™ non-empty-string }

ri

(fo
&
&

16

pattérn {

riluwte documents { pathvalue }7?,
1Ly

reign

inclusion*

((attribute abstract { “true” },

attribute id { xsd:ID },

title?,

(p*, let*, rule*))

| (attribute abstract { “false” }?,
attribute id { xsd:ID }?,
title?,
(p*, let*, rule*))

| (attribute abstract { “false” }?,
attribute is-a { xsd:IDREF 1},
attribute id { xsd:ID }?,
title?,
(p*, param*))))
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phase =
element phase {
attribute id { xsd:ID },
rich,
(foreign & inclusion* & (p*, let*, active*))
}
properties = element properties { property* }
property =
element property {
attribute id { xsd:ID },
attribute role { roleValue }?,
attribute scheme { text }?,

ISO/IEC 19757-3:2016(E)

(foreign & (text | name | value-of | emph | dir | span)?¥*)
repogt =
glement report {
attribute test { exprValue },
attribute flag { flagValue }?,
attribute id { xsd:ID }?,
attribute diagnostics { xsd:IDREFS }?,
attribute properties { xsd:IDREFS }?,
rich,
linkable,
(foreign & (text | name | value-of | emph | dir | span)?*)

rule |=
glement rule {
attribute flag { flagValue }?,
rich,
linkable,
(foreign
& inclusion*
& ((attribute abstract { “true” },
attribute id { xsd:ID 1},
let™,
(assert | report | extendscd|“p)+)
| (attribute context { pathValue },
attribute id { xsd:ID»}P?,
attribute abstract {N"false” }?,
let>*,
(assert | report™ extends | p)+)))

span |=
glement span {

attribute class,  {* classValue },
(foreign & teXxt)

titlg = element tiktle { (text | dir)* }
valug-of =

dlement vé@dwe-of {

attfibute select { pathvalue },
foreign-empty

# commerr—dectarettonrs
inclusion =
element include {
attribute href { urivalue },
foreign-empty
}
rich =
attribute icon { urivalue }7?,
attribute see { urivalue }?,
attribute fpi { fpivalue }?,
attribute xml:lang { langValue }?,
attribute xml:space { “preserve” | “default” }?
linkable =
attribute role { rolevalue }?,
attribute subject { pathValue }?
foreign = foreign-attributes, foreign-element*
foreign-empty = foreign-attributes

© ISO/IEC 2016 - All rights reserved
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foreign-att
foreign-ele
element
(at

|

|

|

}

# Data type

757-3:2016(E)

ributes = attribute * - (local:* | xml:*)

ment =

* — sch:* {
tribute * { text }
foreign-element
schema
text) *

S

urivValue = xsd:anyURI
pathValue = string
exprValue = string
fpivalue = string
langValue H xsd:language
roleValue H string
flagValue = |string
nameValue H string

# In the ds
classValue
non-empty-s

fault query language binding,
= string
tring = xsd:token { minLength

xsd: NCNAME

= 17

18
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Annex B
(normative)

Schematron schema for additional constraints

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

<l--
© ISQ/IEC 2015

The following permission notice and disclaimer shall be included in all
copigs of this XML schema (“the Schema”), and derivations of the Schemag
Permission is hereby granted, free of charge in perpetuity, to any
persqn obtaining a copy of the Schema, to use, copy, modify, merge and
distgfibute free of charge, copies of the Schema for the purposes of
developing, implementing, installing and using software based onpthe
Schenja, and to permit persons to whom the Schema is furnished o0 do so,
subjgct to the following conditions:

THE 4CHEMA IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KINB,EXPRESS OR
IMPLJED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNHSS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN~NO EVENT SHALL
THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHEH LIABILITY, WHETHER IN AN ACTION OF CONTRACT, K TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SCHEMA OR THE USE OR

OTHEH DEALINGS IN THE SCHEMA.

In adqdition, any modified copy of the Schema shadl include the following
notige:

THIS |SCHEMA HAS BEEN MODIFIED FROM THE SCHEMAZ DEFINED IN ISO/IEC 19757-3,
AND 4HOULD NOT BE INTERPRETED AS COMPLYING,WITH THAT STANDARD.”

-—>

<sch{schema xmlns:sch="http://purl.dglc.org/dsdl/schematron” xml:lang="en”>
sch:title>Schema for Additional' Constraints in Schematron</sch:title>
sch:ns prefix="sch” uri="htty//purl.oclc.org/dsdl/schematron”/>
sch:p>This schema suppligs ‘some constraints in addition to those given in fhe
ISO/IEC 19757-2
(RELAX NG CompactgSyntax) Schema for Schematron. </sch:p>
sch:pattern>
<sch:rule contéxt="sch:active”>
<sch:asgerd’ test="//sch:pattern[@id=current () /@pattern]”> The pattefn
attribute of the active element shall match the id
attribute of a pattern.</sch:assert>
</sch:rfale>
<sch:X»@Te context="sch:pattern[@is-a]”>

is-a attribute of a pattern element shall match
the id attribute of an abstract pattern.
</sch:assert>
Sch:rule
<sch:rule context="sch:extends”>

<gch:assert test="//sch:pattern[@abstract='true’] [@id=current ()/@isfal”> The

<sch:assert test="//sch:rule[Qabstract=’true’] [Rid=current () /QRrule]”> The rule

attribute of an extends element shall match the id
attribute of an abstract rule.
</sch:assert>
</sch:rule>
<sch:rule context="sch:let”>
<sch:assert
test="not (//sch:pattern
[@abstract='true’]/sch:param[@name=current () /@name])”

> A variable name and an abstract pattern parameter should not use the

same name.
</sch:assert>
</sch:rule>
</sch:pattern>
</sch:schema>
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Annex C
(normative)

Default query language binding

A Schematron schema with no language binding or a 1anguage attribute with the value xs1t, in any
mix of upper and lower case letters, shall use the following binding.

— The query language used is the extended version of XPath specified in XSLT1. Consequentl
data mofel used is the data model of those specifications.

— The rulg context is interpreted according to the Production 1 of XSLT1. The rule context m
root nodes, elements, attributes, comments and processing instructions. An implementatior]
allow the rule context to be text nodes at user option however implementations may reject or
implemgnt schemas which specify text nodes.

— The assgrtion test is interpreted according to Production 14 of XPath, as¢eturning a Boolean Y

— The na
Typicall
takes th

— The valy
— Thelet

— The doc
of XSLT]

— The not
with the
followed

e query is interpreted according to Production 14 of XRath; as returning a string
y, the select attribute contains an expression returning an element node: the name
e local or prefixed name of the node, not its value.

e-of query is interpreted according to Productionl4 of XPath, as returning a string v
alue is interpreted according to Production 14 of XPath, as returning a string value.

iments attribute of the pattern elementshall be interpreted according to the Producf
, as returning one or more IRI stringsithat are evaluated using the document () fun

tion for signifying the use of parameter of an abstract pattern is to prefix the name
character. This is a character not found as a delimiter in URLs or XPaths. The charact
by the name of an in-scope‘parameter shall not be treated as a parameter name deli}

Such a clharacter may subsequently.be used as a delimiter for a variable name or as aliteral charj

— A Schem
of a vari
The cha

The XSLT1 K

The XSLT1 g
property ele

atron let expressiontis treated as an XSLT1 variable. The XSLT1 $ delimiter signifies th
hbles in an contexteXpression, assertion test, name query, value-of query or let expre
racter not followed by the name of an in-scope variable shall be treated as a literal char

ey elementniay be used, in the XSLT1 namespace, before the pattern elements.

opy—eof€lement may be used, in the XSLT1 namespace and without child nodes, insid
mert.

y, the

Ay be
may
Fail to

Falue.

Falue.
juery

hlue.

ion1
rtion.

foken
T not
miter.
acter.

e use
5sion.
acter.

le the

ral

The attribut

s, Trame and prefix stoutd-folltow the Tutes for mon=cotomized mames for the vers

XML used by the document.
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Annex D
(informative)

Schematron Validation Report Language

Description

-3:2016(E)

The §
repot

The

chematron Validation Report Language (SVRL) is a simple XML language which ymaj
ting the results of Schematron validation and for conformance suites.

F be used for

brder of elements in an SVRL is implementation-dependent; different, implementations may

genetate the same elements in a different order.
All elements shown in the grammar for Simple Validation Report Language are qualifled with the
namgspace URI:
http:}/purl.oclc.org/dsdl/svrl
Elemgnts related to the same subordinate document should“be grouped together. In| subsequent
schernas, the prefix svrl is taken as bound to the Simple Validation Report Language namespace URI
for exposition purposes. The prefix svrl is not reserved:dr required by this part of ISO/IE[C 19757.
D.2 [RELAX NG compact syntax schema
# Cogyright © ISO/IEC 2015
#
# Thg following permission notice andwdisclaimer shall be included in all
# cogies of this XML schema (“the SeHema”), and derivations of the Schema:
# Pejmission is hereby granted, £free of charge in perpetuity, to any
# pegson obtaining a copy of th&>Schema, to use, copy, modify, merge and
# didtribute free of charge, ~8opies of the Schema for the purposes of
# deyeloping, implementing,\Mnstalling and using software based on the
# Scllema, and to permit persons to whom the Schema is furnished to do so,
# suljject to the following conditions:
#
# THH SCHEMA IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
# IMRLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
# FITNESS FOR A.PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
# THH AUTHORS{QR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
# OTHER LIARILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
# ARJSING «FROM, OUT OF OR IN CONNECTION WITH THE SCHEMA OR THE USE OR
# OTHER, DEALINGS IN THE SCHEMA.
#
# Inladdition —an modified copy of the Schema ghall include the 'Ff\-‘-lﬁYT‘;hf;f
# notice:
#
# THIS SCHEMA HAS BEEN MODIFIED FROM THE SCHEMA DEFINED IN ISO/IEC 19757-3,
# AND SHOULD NOT BE INTERPRETED AS COMPLYING WITH THAT STANDARD.”
namespace local = “”
default namespace svrl = http://purl.oclc.org/dsdl/svrl
schematron-output =
element schematron-output {

attribute title { text }?,

attribute phase { xsd:NMTOKEN }?,

attribute schemaVersion { text }?,

human-text¥*,

ns-prefix-in-attribute-values¥*,
© ISO/IEC 2016 - All rights reserved 21
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(ac

(fired-rule,

}
# only name
ns-prefix-in
element
att
att
emp
}
# only acti

757-3:2016(E)

tive-pattern,
(failed-assert |

spaces from sch:ns need to be reported
—attribute-values
ns-prefix-in-attribute-values {

ribute prefix { xsd:NMTOKEN },
ribute uri { text },
ty

ve patterns are reported

successful-report) *) +) +

active-pattern =
element active-pattern ({
attribute id { d:TD 12
attlribute documents { text }?,
attlribute name { text }?,
attlribute role { xsd:NMTOKEN }°?,
empty

}
# only ruls
fired-rule 5
element]
aty
aty
aty
aty
aty
emp

}
# only refd
diagnosticH
element
aty
hun

}
# only faill
failed-ass¢g
element]
aty

}
# only sucd
successful-
element]
aty

}
# property-
property-re
element
aty
aty
aty
hun

}

# human tex

s that are fired are reported,

fired-rule {

ribute id { xsd:ID }?,

ribute name { text }?,

ribute context { text },
ribute role { xsd:NMTOKEN }°?,
ribute flag { xsd:NMTOKEN }?,
ty

rences are reported,
reference
diagnostic-reference {

ribute diagnostic { xsd:NMTOKEN },
an-text

not the diagnostic

led assertions are reported

rt
failed-assert {
list.assert-and-report,

diagngstic-reference*,

essful asserts are reported
report =
successful-report {
list.assert-and-report; diagnostic-referencex,
reference

ference
property-reference {

ribute propenrty { xsd:NMTOKEN },

property-reference*, human-fext

property-reference*, human-fext

human-text
element
att
att
att
att
att
ric

}
# rich text
rich-text
# direction
dir =
element
att
att
tex

22

ribute rdéle- { text }?,
ribute (scheme { text }7?,
an-texe

I8

text |

ribute xml:space { text }?,
ribute xml:lang { text }?,
ribute see { text }?,
ribute icon { text 1}?,
ribute fpi { text }7?,
h-text

(foreign | dir | text) *

ality

span | emph |

dir {

ribute class { text }?,
ribute dir { text }7?,

t
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}
# emphasis
emph =
element emph {
attribute class { text }?,
text
}
# arbitrary markup
span =
element span {
attribute class { text 1},
text
}

# foreign

foreign = foreign-attributes | foreign-element
foreign-attributes = attribute * - (xml:* | local:*) { text }*
forejgn-element =

dlement * - svrl:* {

(attribute * { text }
| foreign-element
| text)*

attliyst.assert-and-report =
dttribute id { xsd:ID }?,
dttribute location { text 1},
dttribute test { text 1},
dttribute role { xsd:NMTOKEN }°?,
dttribute flag { xsd:NMTOKEN }?

} = schematron-output

D.3 |Schematron Schema

The dorresponding Schematron schema is:

<!—
Copyfight © ISO/IEC 2014

The following permission notice and\@isclaimer shall be included in all
copigs of this XML schema (“the Schema”), and derivations of the Schema:

Permission is hereby granted, fixee of charge in perpetuity, to any person obtai

copy |of the Schema, to use, degpy, modify, merge and

distgibute free of charge, scopies of the Schema for the purposes of
developing, implementing,{installing and using software based on the
Scherja, and to permit persons to whom the Schema is furnished to do so,
subjgct to the followdny conditions:

THE 4CHEMA IS PROVIDED®“AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLJED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNHSS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THE AUTHORS ORHCOPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHEH LIABILTTY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM; OUT OF OR IN CONNECTION WITH THE SCHEMA OR THE USE OR
OTHEH DEALINGS IN THE SCHEMA.

In adqdiidn, any modified copy of the Schema shall include the following
notiges?

hing

THIS SCHEMA HAS BEEN MODIFIED FROM THE SCHEMA DEFINED IN ISO/IEC 19757-3,
AND SHOULD NOT BE INTERPRETED AS COMPLYING WITH THAT STANDARD.”
-—>

<sch:schema xmlns:sch="http://purl.oclc.org/dsdl/schematron” xml:lang="en”>

<sch:title>Schema for Schematron Validation Report Language</sch:title>

<sch:ns prefix="svrl” uri="http://purl.oclc.org/dsdl/svrl”/>

<sch:p>The Schematron Validation Report Language is a simple language
for implementations to use to compare their conformance. It is
basically a list of all the assertions that fail when validating
a document, in any order, together with other information such as
which rules fire. </sch:p>

<sch:p>This schema can be used to validate SVRL documents, and provides examples

of the use of abstract rules and abstract patterns.</sch:p>
<sch:pattern>
<sch:title>Elements</sch:title>

© ISO/IEC 2016 - All rights reserved
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<!--Abstract Rules -->
<sch:rule abstract="true” id="second-level”>
<sch:assert test="../svrl:schematron-output”> The <sch:name/> element is a
child of schematron-output. </sch:assert>
</sch:rule>
<sch:rule abstract="true” id="childless”>
<sch:assert test="count (*)=0”> The <sch:name/> element should not contain
any elements.
</sch:assert>
</sch:rule>
<sch:rule abstract="true” id="empty”>
<sch:extends rule="childless”/>

<sch:assert test="string-length (space-normalize(.)) = 0”> The <sch:name/>
clement hould be emptvy sch:assert
</sglch:rule>
<!-- Rules——>
<sdh:rule context="svrl:schematron-output”>
<sch:assert test="not(../*)”> The <sch:name/> element is the root . elefment

</sch:assert>
<sch:assert
test="count (svrl:text) + count (svrl:ns-prefix-in-attribut&svalues)
+count (svrl]:fired-rule) + count (svrl:failed-assert) +
count (svrl:successful-report) = count (*)”>
<sch:name/> may only contain the following elementg:\ text,
ns-prefix-in-attribute-values, active-pattern, firedXptile, failed-assert and
successful-report. </sch:assert>
<sch:assert test="svrl:active-pattern”>
<sch:name/> should have at least one active¢pattern. </sch:assert>
</glch:rule>
<sdh:rule context="svrl:text”>
<sch:extends rule="childless”/>
</glch:rule>
<sdh:rule context="svrl:diagnostic-reference¥>
<sch:extends rule="childless”/>
<sch:assert test="string-length (@diggnostic) &gt; 07>
<sch:name/> should have a diaghdstic attribute, giving the id of
the diagnostic.
</sch:assert>
</glch:rule>
<sch:rule context="svrl:ns-prefix-in-attribute-values”>
<sch:extends rule="second-Vevel”/>
<sch:extends rule="empty?/>
<sch:assert
test="following=sibling::svrl:active-pattern
or following-sibhing::svrl:ns-prefix-in-attribute-value”
> A <sch:namey> comes before an active-pattern or another
ns-prefix~dn-attribute-values element. </sch:assert>
</glch:rule>
<sdh:rule context="svrl:active-pattern”>
<sch:exfgnds rule="second-level”/>
<sch:dxtlends rule="empty”/>
</glch: rute>»
<sdh:rulé context="svrl:fired-rule”>
<gch:extends rule="second-level”/>

74

D\J].L.‘C tCll\lD J_ul‘:_”‘CllltJt_Y
<sch:assert
test="preceding-sibling::active-pattern |
preceding-sibling::svrl:fired-rule |
preceding-sibling::svrl:failed-assert |
preceding-sibling::svrl:successful-report”
> A <sch:name/> comes after an active-pattern, an empty fired-rule,
a failed-assert or a successful report. </sch:assert>
<sch:assert test="string-length (@context) &gt; 07> The <sch:name/> element
should have a context attribute giving the current
context, in simple XPath format. </sch:assert>
</sch:rule>
<sch:rule context="svrl:failed-assert | svrl:successful-report”>
<sch:extends rule="second-level”/>
<sch:assert test="count (svrl:diagnostic-reference) + count (svrl:text) =
count (*)”> The <sch:name/> element should only contain a
text element and diagnostic reference elements. </sch:assert>

24 © ISO/IEC 2016 - All rights reserved
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<sch:assert test="count (svrl:text) = 1”> The <sch:name/> element should only
contain a text element. </sch:assert>
<sch:assert
test="preceding-sibling::svrl:fired-rule |
preceding-sibling::svrl:failed-assert |preceding-sibling::svrl:successful-
report”
> A <sch:name/> comes after a fired-rule, a failed-assert or a successful-
report.
</sch:assert>
</sch:rule>
<!-- Catch-all rule-->
<sch:rule context="*">
<sch:report test="true()”> An unknown <sch:name/> element has been used.
sch:report
</sch:rule>
/sch:pattern>
sch:pattern>
<sch:title>Unique Ids</sch:title>
<sch:rule context="*[@id]">
<sch:assert test="not (preceding::* [@id=current ()/Q@id] [1}//>\ Id attributes
should be unique in a document. </sch:assert>
</sch:rule>
/sch:pattern>
sch:pattern abstract="true” id="requiredAttribute”>
<sch:title>Required Attributes</sch:title>
<sch:rule context=" S$context “>
<sch:assert test="string-length( S$attribute()~~¢gt; 0”> The <sch:namg/> element
should have a <sch:value-of select="S$att¥ibute /name()”/> attribute.
</sch:assert>
</sch:rule>
/sch:pattern>
sch:pattern is-a="requiredAttribute”>
<sch:param name="context” value="svrNixdiagnostic-reference”/>
<sch:param name="attribute” value="@diagnostic”/>
/sch:pattern>
sch:pattern is-a="requiredAttribute!>
<sch:param name="context” value="svrl:failed-assert or svrl:successful-feport”/>
<sch:param name="attribute” (value="Q@location”/>
/sch:pattern>
sch:pattern is-a="requiredAttribute”>
<sch:param name="context” value="svrl:failed-assert or svrl:successful-feport”/>
<sch:param name="attribute” value="Qtest”/>
/sch:pattern>
sch:pattern is-a="regwiredAttribute”>
<sch:param name="context” value="svrl:ns-prefix-in-attribute-values”/>
<sch:param name="attribute” value="Quri”/>
/sch:pattern>
sch:pattern, is#a="requiredAttribute”>
<sch:pasam’ name="context” value="svrl:ns-prefix-in-attribute-values”/>
<sch:garam name="attribute” value="Qprefix”/>
/sch:pdtfern>
</sclt: schemas>
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Annex E
(informative)

Design requirements

Motivating design requirements for the schema language with the default query language binding
include the following.

Motivating
not include 4

As well, cert

Motivating 1

26
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Annex F
(informative)

Use of Schematron as a vocabulary

The following Schematron element types may be used as vocabulary elements by other standards and
schemas. The semantics of element types used externally shall follow this part of ISO/IEC 19757:

— schema;

— pattern;

— rlule;

— assert;

— report.

Thes¢ elements should use the standard Schematron namespace specified in 5.2.

When Schematron elements other than the schema element are used as vocabulary [elements by
other] standards and schemas, the other standard or schema should specify mechanisms| for defining
information otherwise supplied by Schematron elements;suchasnsor let.
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(informative)

Use of Schematron for multi-lingual schemas

The following Schematron schema shows how multiple languages may be supported.

. ool - b=l o . PaCE | ul o ldaodl haomat oo - VAT N4
<sch:schemg # # & o &

<sch:tiftle>Example of Multi-Lingual Schema</sch:title>
<sch:pattern>
<sdh:rule context="dog”>
<sch:assert test="bone” diagnostics="”dl d2”> A dog should have a begn¢.
</sch:assert>
</gch:rule>
</sch:pattern>
<sch:dijagnostics>
<sdh:diagnostic id="”dl” xml:lang="en”> A dog should have a bene. </sch:diagnogtic>
<sdh:diagnostic id="”d2” xml:lang="de”> Ein Hund sollte ein/Bein haben. </
sch:diagnos|tic>
</sch:diagnostics>
</sch:schema>
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