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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

e

ahlished hy the rpclnnr"ri\lp nrgnni7nfinn to_deal with In:ll"fif‘ll'nl" fields of technical nr‘fi\/ify 1S

and IEC
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hnical committees collaborate in fields of mutual interest. Other international organizations, gev
d non-governmental, in liaison with ISO and IEC, also take part in the work. In the fielghOf i
thnology, 1ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Infernational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Par

Th
St
an

At
rig
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Sy

hndards adopted by the joint technical committee are circulated to national bedies for voting. Pub
International Standard requires approval by at least 75 % of the national bodies casting a vote.

ention is drawn to the possibility that some of the elements of this doeiment may be the subjec
hts. ISO and IEC shall not be held responsible for identifying any,or.all such patent rights.

D/IEC 19756 was prepared by Joint Technical Committee’” ISO/IEC JTC 1, Information tq
bcommittee SC 34, Document description and processing-languages.

ernmental
hformation

[ 2.

e main task of the joint technical committee is to prepare International Standards. Draft Injernational

lication as

| of patent

chnology,
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Introduction

TMCL is a constraint language for Topic Maps, allowing definitions of Topic Maps schemas to be written in a precise
and machine-readable form. This makes it possible to validate a topic map against a TMCL schema to see if it
conforms to the constraints in the schema, and also enables other uses, such as schema-driven editors, object
mappings, and so on.

TMCL is

defined as a Tnpir‘ I\/Iapq \/nrahnlary r‘nnqiqfing of a number of fnpir" association _occurrence.

nd role

types, ideptified by Published Subject Identifiers (PSIs), and defined using English prose. TMCL defines the

of validati

schema ahd a number of global validation rules which apply to all topic maps independent of schema

TMCL do

of CTM tgmplates are defined in this International Standard in order to facilitate authoring of TMCL schem

CTM.

vi

concept

bn, by which a given topic map is valid according to a schema if it conforms to all the constraintg in that

@s not have any syntax of its own, since it is defined simply as a Topic Maps vocabulary\However, ajnumber

as using
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Information technology — Topic Maps — Constraint Language

(TM

CL)

1 Scope

This International Standard defines a Topic Maps vocabulary for representing constraints on Topic Maps instance
data and CTM templates for authoring TMCL schemas.

It doeg

2 Normative references

The fg
only th
ameng

NOTE
identifig

ISO/IE

ISO/IH

ISO/IE

XML S

at <http://www.w3.0rg/TR/2004/REC-xmischema-2-20041028/>

3 Notation and Conventions

3.1

The T
and w
These

Throughout this clause-the defined phrases contain placeholders given as variables (written thus: v) in the

When
contex
into fu
identifi

not define a syntax for representing constraints on Topic Maps instance data.

llowing referenced documents are indispensable for the application of this document. For dated
e edition cited applies. For undated references, the latest edition of the referenced document (in
ments) applies.

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

C 13250-2:2006, Information technology — Topic Maps — Part<: Data model
C 18048, Information technology — SGML applications —Topic Map Query Language (TMQL) b

C 13250-6, Information technology — Topic Maps — Part 6: Compact syntax

chema-2, XML Schema Part 2: Datatypes Second:Edition, W3C Recommendation, 28 October 200

General

itten according to certain‘conventions, whereby some of the phrases in the text have particular inte
phrases and their interpretations are given in the following clauses.

the phrases are/used, these placeholders are defined either by reference to topics already de
t where thesphrase is used, or using a gname (an identifying token of the form foo:bar). Qnames ar
I IRIs using 'the prefix declarations in Clause 5, and refer to the topic item which has that IRI in
ers] property.

references,
Cluding any

The unique

4, available

MCL validation rules are defined in English prose using constructs from ISO/IEC 13250-2:2006 (the TMDM),

rpretations.

definitions.
ined in the
b expanded
its [subject

The fo

lowing namespace prefixes are used throughout this International Standard:

%prefix tmcl http://psi.topicmaps.org/tmcl/
%prefix tmdm http://psi .topicmaps.org/iso13250/model/
%prefix xsd http://www.w3.0rg/2001/ X M L Schema#

Thus, tmdm:bar is a shorthand for the IRI http://psi.topicmaps.org/iso13250/model/bar.

Throughout this International Standard the syntax [foo], that is, a name in square brackets, not italicized, is used to
refer to property hames from ISO/IEC 13250-2:2006 (the TMDM).

1) To be published

©l
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3.2 tmdm:subject

The topic tmdm:subject (http://psi.topicmaps.org/iso13250/model/subject) represents the concept of a subject as defined
in ISO/IEC 13250-2:2006. It is the type of which all topics, statements, and association roles are instances, and the
common supertype of all types. In TMCL it is used in constraints to make it clear that any topic whatsoever may
appear in a particular position in an ontology.

3.3 Following an Association

To follow an assomanon of type at from a top|ct means traversmg aII associations of type at. A is the set of all the
associatio s [type]

The end rgsult of the traversal is the set of topic items in the [player] property of each role item r in a’s*[reles] property,

To follow
is the set
t where a'

n association of type at to roles of type rt from a topic t means traversing all'associations of type at. A
pf all the association items a in the [parent] properties of all the role items in the [roles played] property of
[type] property contains at or a subtype of at.

The end rgsult of the traversal is the set of topic items in the [player] property,of €ach role item r in a's [roles] property,
except where r is contained in t's [roles played] property, or where r's [type] property does not contain rt ¢r some
subtype of rt.

3.5 Playing a Role
A topic t if said to play a role of type rt in an association of type at when t's [roles played] property contains at Igast one
role item r whose [type] property contains rt (or some sultype of rt) and r's [parent] property contains an asspciation
item whose [type] property contains at or some subtype-of at.
3.6 Beihg a Subtype

A topic type t1 is said to be an subtype of.the topic type t2 if following the association type tmdm:supertypetsubtype
from t1 tofroles of type tmdm:supertype praduces either t2 or a subtype of t2. If t2 is tmdm:subject then t1 is a subtype
of it even [f the necessary tmdm:supertype-subtype associations are not present.

3.7 Beihg an Instance

Atopict i said to be an instance of the topic type tt if following the association type tmdm:type-instance from t pfoduces
either tt, 4 subtype of tt;orif tt is tmdm:subject.

A statement s (as defined in ISO/IEC 13250-2:2006) is said to be an instance of the statement type st if the s|s [type]
property contains €ither st, a subtype of st, or if st is tmdm:subject.

3.8 Maiching a Reqular Expression

A string s matches a regular expression r if the string is a member of the set of strings L(r) denoted by r as defined
in appendix F of [XML Schema-2].

3.9 The Value of an Occurrence

The value of a topic t's occurrence of type ot is referred to as v, and produced by finding the occurrence item o int's
[occurrences] property whose [type] property contains ot or some subtype of ot. If no such occurrence exists there is
no given value. It is an error if there is more than one such occurrence.

2 © ISO/IEC 2011 — All rights reserved
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3.10 Comparison of iso:ctm-integer values

When comparing tmcl:card-min and tmcl:card-max values, in addition to the ordinary integers, one may encounter the
special value * of datatype iso:ctm-integer. This special value is used to indicate unlimited cardinality, and compares
as larger than any specific integer.

4 Validation Semantics

This International Standard defines two kinds of rules:

s an instance of some subclass of tmcl:constraint.
Global validation rules, which are not tied to any specific constraint topic, and which applyto-the g
map.

A schermna is a set of constraint topics, declaration topics, topic types, association types, roleitypes, name

occurreg

A topic
schemd

NOTE 1
to turn o

A topic
constra

NOTE 2
when it i

The val
inthe s
maps w
may ph

Implem
validate

nce types contained in a topic map.

map is valid according to a schema if the topic map is valid according to\each individual constr
, and if the topic map is valid according to all the global validation rules specified in this International

This is a very strict form of validation, which may not be suitable for allsjtuations. Implementations may
ff any set of constraints they choose in order to allow more flexible forms ,of validation.

map is valid according to a constraint if the topic map satisifies the constraint validation rule defir
nt type of which the constraint topic is an instance.

TMCL does not dictate when constraints should be appli€d, nor does it state what it means to a controlling
5 found that a given constraint is violated.

dation rules defined in this International Standard assume that the schema and the instance data &
ere merged. This includes any schemas.included by using tmcl:includes-schema, even though these

ysically reside in other topic maps.

d.

5 TNICL Syntax

TMCL

represe
meta-s
defined

Throug

ntation can be,used to create a TMCL schema. The schema shall, however, be valid according to
in [XML Schema-2].

noutthis International Standard all examples are given using the CTM syntax (defined in ISO/IEC

andtof

Constraint validation rules, which specify how to validate the constraint represented by an individua| topic that

ntire topic

lypes, and

aint in the

Standard.

allow users

ed for the

application

re located

hme topic map. If this is not the case, implementations shall behave as though the schema and instance topic

b schemas

entations shall also behave as_though the topic map in Annex B were merged into the topic map being

nas no syntax of-its own, but since TMCL schemas are represented as topic maps, any Topic Maps

the TMCL

hema in Annex B. The values of all occurrences of type tmcl:regexp shall be valid regular exprgssions as

13250-6),

pilitate the authoring of TMCL in CTM a number of templates are defined. These templates exist in

presource

http://

.Isotopicmaps.org/timcl/templates.Ctm that can be downloaded and Included in any C 1M Tile.

To include the TMCL templates the following CTM include directive can be used:

%include http://www.isotopicmaps.org/tmcl/templ ates.ctm

© ISO/IEC 2011 — All rights reserved
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6 TMCL Declarations
6.1 General

TMCL provides a number of constructs known as declarations, which allow Topic Maps constructs to be used in
ways which would otherwise be forbidden by the global validation rules. Declarations are in a sense the opposite of
constraints, in that their effect is to relax constraints built into TMCL.

6.2 Topic Type

Making a fopic an instance of tmcl:topic-type is a declaration that the topic may be used as a topic type.
EXAMPLE| Declaring person a topic type:
person|isa tmcl:topic-type .

Global Validation Rule: any topic t which plays a role of type tmdm:type in an association of type tmdm:type-instance,
but which|is not an instance of tmcl:topic-type, is invalid.

6.3 Name Type
Making a fopic an instance of tmcl:name-type is a declaration that the topic may\be used as a name type.
EXAMPLE| Declaring nickname a name type:

nickngme isa tmcl:name-type .

Global Validation Rule: any topic name item n whose [type] proferty contains a topic item t where t is not an instance
of tmcl:namne-type is invalid.

6.4 Occ¢urrence Type

Making a fopic an instance of tmcl:occurrence-typejs a declaration that the topic may be used as an occurrenge type.
EXAMPLE| Declaring date-of-birth an occurrence-type:

date-of-birth isa tmcl:occurrence-type .

Global Validation Rule: any occurrénce item o whose [type] property contains a topic item t where t is not an instance
of tmcl:ocgqurrence-type is invalid:

6.5 Asgociation Type

Making a fopic an instance of tmcl:association-type is a declaration that the topic may be used as an associatipn type.

EXAMPLE| _Declaring that works-for is an association type:

works-for isatmcl:association-type .

Global Validation Rule: any association item a whose [type] property contains a topic item t where t is not an instance
of tmcl:association-type is invalid.

6.6 Role Type

Making a topic an instance of tmcl:role-type is a declaration that the topic may be used as a role type.
EXAMPLE Declaring containee a role type:

containee isatmcl:role-type.

4 © ISO/IEC 2011 — All rights reserved
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Global Validation Rule: any association role item r whose [type] property contains a topic item t where t is not an
instance of tmcl:role-type is invalid.

6.7 Overlap Declaration

The tmcl:overlap-declaration is used to declare that the sets of instances of two or more topic types are non-disjoint
(that is, that they may overlap). The default is that the instance sets of different topic types are disjoint.

EXAMPLE The following declares that the topic types person and employee overlap:

pergort ;aatlllb:.tup;b type:
overlaps(employee).

The CTM template for the overlaps declaration is defined as:
defloverlaps($tt1, $tt2)

?¢ isatmcl:overlap-declaration.

tnpcl:overlaps(tmcl:allows : 2c, tmcl:allowed : $tt1)
tnpcl:overlaps(tmcl:allows : ?c, tmcl:allowed : $tt2)

enc

Global Validation Rule: the set of all the topic types of which a given topic txis‘an instance is referred to ps TT. t is

invalid if there exists a pair of different topics t1 and t2 in TT such that:

— 11 is not a subtype of t2 (or vice versa), and

— there does not exist a ¢ which is an instance of tmcl:overlap-declaration and where following the tnjcl:overlaps
Association from ¢ produces both t1 and t2.

7 TNICL Constraint Types
7.1 (eneral

The tmgl:constraint topic type is used as the base-type for all topic types that are considered constraint typgs. It is an
abstract type used simply to group the constraint types for ease of schema introspection.

7.2 Abstract Topic Type Constraint
The tmgl:abstract-constraint states\that a given topic type shall not have any direct instances.
EXAMPLE The following states that creature is an abstract topic type:

cregture isatmcl:topic-type;
isfabstract().

The CTM template for the abstract constraint is defined as:

def|iscabstract($tt)

?c isatmcl:abstract-constraint.

tmcl:constrai ned-topic-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
end

Constraint Validation Rule for all constraints c of type tmcl:abstract-constraint: ¢ applies to a topic type t, which can be
found by following associations of type tmcl:constrained-topic-type from the c topic. t violates the constraint if it plays
the role of type tmdm:type in any association of type tmdm:type-instance.

7.3 Subject Identifier Constraint

A subject identifier constraint constrains the subject identifiers of instances of a given topic type. The constraint has
the following properties:

© ISO/IEC 2011 — All rights reserved 5
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— card-min, indicating the minimum number of subject identifiers a valid instance shall have
— card-max, indicating the maximum number of subject identifiers a valid instance can have, and
— regexp, a regular expression the subject identifier shall match.

EXAMPLE The following states that topics of type person shall have zero or one subject identifier:

person isa tmcl:topic-type;
has-subject-identifier(0, 1, ".*").

The CTM template for the subject identifier constraint is defined as:

def hgs-subject-identifier($tt, $min, $max, $regexp)
2c ishtmcl:subject-identifier-constraint;
tmdl:card-min: $min;
tmdl:card-max: $max;
tmdl:regexp: $regexp.
tmcl |constrai ned-topi c-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
end

Constraint Validation Rule for all constraints ¢ of type tmcl:subject-identifier-constraint;-c,applies to a topic type f, which
can be foynd by following the tmcl:constrained-topic-type association from c. The consttaint has the following prgperties:

— 1, Which is the value of c's occurrence of type tmcl:regexp if given, and .*" if not,
— mih, which is the value of c's tmcl:card-min occurrence, if given, and0, if not, and
— m4gx, which is the value of c's tmcl:card-max occurrence, if giveryand undefined, if not.

For each instance i of t the set of its subject identifiers which matchis referred to as S. i violates c if the cafdinality
of S is lower than min or greater than max (provided max is notwindefined).

7.4 Subject Locator Constraint

A subject Jocator constraint constrains the subject locators of instances of a given topic type. The constraint(has the
following properties:

— cad-min, indicating the minimum numbet of subject locators a valid instance shall have
— cad-max, indicating the maximumynumber of subject locators a valid instance can have, and
— regexp, a regular expression thatthe subject locator shall match.

EXAMPLE| The following states that topics of type document shall have at least one subject locator:

document isatmcl:topic-type;
has-spibject-locator(1, * "% ").

The CTM template fer\the subject locator constraint is defined as:

def hgs-subjeet:locator($tt, $min, $max, $regexp)
2c isp tmch subj ect-locator-constraint;
tmdkcatd-min-$min;
tmcl:card-max: $max;
tmcl:regexp: $regexp.
tmcl:constrai ned-topi c-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
end

Constraint Validation Rule for all constraints ¢ of type tmcl:subject-locator-constraint: ¢ applies to a topic type t, which
can be found by following the tmcl:constrained-topic-type association from c. The constraint has the following properties:

— 1, which is the value of ¢c's occurrence of type tmcl:regexp if given, and ".*" if not,
— min, which is the value of c's tmcl:card-min occurrence, if given, and 0, if not, and
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— max, which is the value of c¢'s tmcl:card-max occurrence, if given, and undefined, if not.

For each instance i of t the set of its subject locators which match r is referred to as S. i violates c if the cardinality
of S is lower than min or greater than max (provided max is not undefined).

7.5 It

em ldentifier Constraint

An item identifier constraint constrains the item identifiers of topic map constructs of a given type. The constraint has
the following properties:

EXAMP

dod
hg

The CT]

def]
A

card=mim; rdicatimyg the o omer of ftenTdentifiers a vatid-instarce shatthave
Card-max, indicating the maximum number of item identifiers a valid instance can have, and
fegexp, a regular expression that the item identifier shall match.

LE  The following states that topics of type document shall have at least one item identifier:

Lment isa tmcl:topic-type;
S-item-identifier(1, *, ".*").

M template for the item identifier constraint is defined as:

has-item-identifier($tt, $min, $max, $regexp)
isatmcl:item-identifier-constraint;

t
end

Constra

t, which
propert

For ead
Sis low

76 T

A topic
constra

cl:card-min; $min;
cl:card-max: $max;
cl:regexp: $regexp.
cl:constrained-construct(tmcl:constraint : ?c, tmcl:constrained.:-$tt)

int Validation Rule for all constraints ¢ of type tmckitem-identifier-constraint: ¢ applies to a Topic Mapy
can be found by following the tmcl:constrained-construct association from c. The constraint has thg
es:

[, which is the value of c¢'s occurrence of type tmcl:regexp if given, and ".*" if not,
min, which is the value of c¢'s tmcl:casd-min occurrence, if given, and 0, if not, and
max, which is the value of c's tmcl:card-max occurrence, if given, and undefined, if not.

h instance i of t the set ofits-item identifiers which match r is referred to as S. i violates c if the ca
er than min or greater.than max (provided max is not undefined).

opic Name Constraint

name constraint constrains the type and cardinality of topic names for instances of a given topic
nt has the-following properties:

card-min, indicating the minimum number of names a valid instance shall have, and

5 construct
b following

rdinality of

type. The

card-max, indicating the maximum number of names a valid instance shall have.

EXAMPLE The following states that topics of type person shall have exactly one name of type tmdm:topic-name;

person isatmcl:topic-type;
has-name(tmdm:topic-name, 1, 1).

The CTM template for the topic name constraint is defined as:

def

has-name($tt, $nt, $min, $max)

?c isatmcl:topic-name-constraint;

t
t

mcl:card-min: $min;
mcl:card-max:; $max.
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tmcl:
tmcl:
end

constrained-topic-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
constrained-statement(tmcl:constraint : ?c, tmcl:constrained : $nt)

Constraint Validation Rule for all constraints ¢ of type tmcl:topic-name-constraint; ¢ applies to a topic type t, which can be
found by following associations of type tmcl:constrained-topic-type from c. The constraint has the following properties:

— nt,

which is obtained by following associations of type tmcl:constrained-statement from c,

— min, which is the value of ¢'s tmcl:card-min occurrence, if given, and 0, if not, and

— Mg

For each
lower thar

Global Va
tmcl:topic-
is t.

7.7 Var

A variant
given topi

— Ca
— CaN

EXAMPLE

in its scopd:

person
has-v|

The CTM

def ha
s
tmc
tmc

tmcl:
tmcl:
tmcl:
end

Constrain
can be fo

wibicehic thavaliin of a'c taal-naord may Anaeranoan f A oA s AdAfia A f oAt
—whtehs-the-valve-of-e'stmekcard-max-ecearrenrcetgiver—and-undefredHrot
nstance i of t the set of its topic names of type nt is referred to as N. i violates c if the cardinality
min or greater than max (provided max is not undefined).

idation Rule: any topic name n, whose type is referred to as t, is invalid if no constraint-€ thatis anins
name-constraint can be found such that the topic found by following c's tmcl:constrained-statement asso

iant Name Constraint

hame constraint constrains the scope and cardinality of variant names for topic names on instan
C type. The constraint has the following properties:

d-min, indicating the minimum number of names a valid instance shall have for each topic name, 3
d-max, indicating the maximum number of names a valid instance shall have for each topic name.

The following states that for topics of type person the tmdmitopic-names shall have exactly one variant with

isatmcl:topic-type;
priant(tmdm:topic-name, xtm:sort, 1, 1).

template for the variant name constraint'is defined as:

s-variant($tt, $nt, $t, $min, $max)
tmcl:variant-name-constraint;
:card-min: $min;

:card-max: $max.

constrai ned-topi c-type(tmcl:constraint : 2c, tmcl:constrained : $tt)
Constrai ned-statement(tmcl:constraint : ?c, tmcl:constrained : $nt)
Constrai ned-scope-topic(tmcl:constraint : ?c, tmcl:constrained : $t)

Validation Rule for all constraints ¢ of type tmcl:variant-name-constraint: ¢ applies to a topic type
ind by following associations of type tmcl:constrained-topic-type from c. The constraint has the f

of N is

ance of

ciations

res of a

nd

Xtm:sort

, Which
bllowing

propertiest

— nt,

which is obtained by following associations of type tmcl:constrained-statement from c,

— s, which is obtained by following associations of type tmcl:constrained-scope-topic from c,

— mi

n, which is the value of c's tmcl:card-min occurrence, if given, and 0, if not, and

— max, which is the value of c's tmcl:card-max occurrence, if given, and undefined, if not.

For each instance i of nt which is attached to a topic of type tt the set of its variant names whose scopes contain
s is referred to as N. i violates c if the cardinality of N is lower than min or greater than max (provided max is not
undefined).
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Global Validation Rule: any variant name v, whose scope is referred to as S, is invalid if no constraint ¢ that is an
instance of tmcl:variant-name-constraint can be found such that

— the topic found by following c's tmcl:constrained-statement associations is the same as the type of v's topic name,

— the topic found by following c's tmcl:constrained-topic-type associations is the same as the type of v's topic
name's topic, and

— the topic found by following c's tmcl:constrained-scope-topic associations is an element of S.

7.8 Topic Occurrence Constraint

A topicwmmmmmmmrmohﬂven type.
The constraint has the following properties:

— fpard-min, indicating the minimum number of occurrences a valid instance shall have, and
— fpard-max, indicating the maximum number of occurrences a valid instance may have.

EXAMPLE The following states that topics of type person shall have exactly one occurrence of type ‘date-of-birth:

pergon isatmcl:topic-type;
has-occurrence(date-of-birth, 1, 1).

The CTM template for the topic occurrence constraint is defined as:

def| has-occurrence($tt, $ot, $min, $max)
¢ isatmcl:topic-occurrence-constraint;
Izcl:card-min: $min;

cl:card-max: $max.

tnpcl:constrai ned-topi c-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
tcl:constrai ned-statement(tmcl:constraint : ?c, tmcl:constrained : $ot)

eng

Constrgint Validation Rule for all constraints ¢ of type tmcl:topic-occurrence-constraint: ¢ applies to a topic type t, which

can be ffound by following the association of fype tmcl:constrained-topic-type from c. The constraint has th¢ following
propertles:

— pt, which is obtained by following associations of type tmcl:constrained-statement from c,
— min, which is the value of-¢'s-tmcl:card-min occurrence, if given, and 0, if not, and
— max, which is the value-of-c's tmcl:card-max occurrence, if given, and undefined, if not.

For eagh instance i of t the\set of its occurrences of type ot is referred to as O. i violates c if the cardinality of O is
lower than min or greaterthan max (provided max is not undefined).

Global Yalidation-Rule: any occurrence o, whose type is referred to as t, is invalid if no constraint ¢ that is an instance
of tmcl:fopic-occurrence-constraint can be found such that the topic found by following c¢'s tmcl:constrainefl-statement
associgtions is+.

7.9 TepicRele-Constraint
A topic role constraint constrains the types of roles topics of a given type can play in associations of a given type. It
can also be seen as constraining the types of topics which may play roles of a given type in associations of a given
type. The constraint has the following properties:

— card-min, indicating the minimum number of roles a valid instance shall have, and
— card-max, indicating the maximum number of roles a valid instance can have.

EXAMPLE The following states that topics of type person shall have exactly one role of type employee in associations of type
works-for:
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person

isatmcl:topic-type;

plays-role(employee, works-for, 1, 1).

The CTM

template for the topic role constraint is defined as:

def plays-role($tt, $rt, $at, $min, $max)
?c isatmcl:topic-role-constraint;
tmcl:card-min: $min;
tmcl:card-max: $max.

tm I'r\nnﬂfr’\i ned-tapie-tunaltmel-caoncteaint - 20 tmel-canctrainad - SH
cl ;eonstratned-tepie-typeftrekconsirairt——2¢; Rstrarred-—$t)

tmcl
tmcl
end

Constrain

uuuuuuuuuuu A\~ v

constrained-statement(tmcl:constraint : ?c, tmcl:constrained : $at)
constrained-role(tmcl:constraint : ?c, tmcl:constrained : $rt)

Validation Rule for all constraints ¢ of type tmcl:topic-role-constraint: ¢ applies to,a ‘topic type t

can be folind by following the association of type tmcl:constrained-topic-type from c. The constraint has the f

properties}

— rt,
— at,
— mi
—  ma

For each
than min

which is obtained by following associations of type tmcl:constrained-role frem'c,
which is obtained by following associations of type tmcl:constrained-statément from c,
n, which is the value of c¢'s tmcl:card-min occurrence, if given, and 0, if net, and
1X, which is the value of c's tmcl:card-max occurrence, if given, and dndefined, if not.

nstance i of tt the set of its roles of type rt is referred to as(R: violates c if the cardinality of R
br greater than max (provided max is not undefined).

Global Vaglidation Rule: any association role r, whose type is.referred to as rt, and the type of whose co

associatio
such that
by followi

7.10 Scd

A tmcl:scd
associatio

— Can
— Ca

EXAMPLE

nh is referred to as at, is invalid if no constraint ¢ that'is an instance of tmcl:topic-role-constraint can b
the topic found by following c's tmcl:constrained-statement associations is at and such that the top
g c's tmcl:constrained-role associations is rt.

pe Constraint

pe-constraint constrains the types (of) topics which may appear in the scope of a name, occurre
n of a particular type. The constraint has the following properties:

d-min, indicating the minimum number of scoping topics a valid instance shall have, and
d-max, indicating the maximum number of scoping topics a valid instance can have.

The following states\that every occurrence of type description shall have exactly one topic of type languagein i

description isa tmcl:ocedrrence-type;

has-o

The CTM

cope(languaged, 1).

template for the scope constraint is defined as:

, which
bllowing

s lower

ntaining
e found
c found

nce, or

s scope:

def ha

s-scopnal$st Sttt Smin_Smax)
Po\ T T 7

PO P

?c isatmcl:scope-constraint;
tmcl:card-min: $min;
tmcl:card-max: $max.

tmcl:
tmcl:

end

constrained-statement(tmcl:constraint : ?c, tmcl:constrained : $st)
constrained-scope(tmcl:constraint : ?c, tmcl:constrained : $tt)

Constraint Validation Rule for all constraints ¢ of type tmcl:scope-constraint: ¢ applies to a name, occurrence, or
association type st, which can be found by following associations of type tmcl:constrained-statement from c. It has the
following properties:

10
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— t, which can be found by following associations of type tmcl:constrained-scope from c,
— min, which is the value of c's tmcl:card-min occurrence, if given, and 0, if not, and
— max, which is the value of c's tmcl:card-max occurrence, if given, and undefined, if not.

For any name, occurrence, or association s of type st the set of topics in its scope which are instances of t is referred
to as S. s violates c if the cardinality of S is lower than min or greater than max (provided max is not undefined).

Global Validation Rule: For every topic t in the scope of a name, occurrence, or association s, where s's type is
referred to as st, t is invalid if the following does not hold. There shall exist a constraint ¢, which shall be an instance

of tmcl: scopeconstrant where following associations of type tmcl:constrained-statement from c shall produce st, and
fO”OWI nnnnnnn Hiona of hnn +mr\| r\r\ncl-rc\lnnrl Scope fram. chall nradiicn At laact AN o of In'uh t |S an

A5SeEHRtHORS—ottyPpe ope-trerm—€—-Snar—preatce—ateastene WP.\., Hype—ot-wh
instance.

7.11 Ycope Required Constraint

A tmcl:gcope-required-constraint constrains the appearance of a name, occurrence, or association of a partjcular type
on topigs of a particular type with a given instance topic in its scope. The constraint has the following progerties:

— pard-min, indicating the minimum number of times the given statement shall<appear on topics off the given
ype, and
— pard-max, indicating the maximum number of times the given statement shallappear on topics of the given type.

EXAMPLE The following states that every topic of type category shall have a-description in the scope english, and another in
the scoge norwegian:

despription isatmcl:occurrence-type;
has-scope(language, 1, 1).

category isatmcl:topic-type;
has-occurrence(description, 2, 2);

uires-scope(description, english, 1, 1);

uires-scope(description, norwegian, 1, 1).

isa tmcl:scope-required-constraint;
cl:card-min: $min;
cl:card-max: $max.

cl:constrained-topie-type(tmcl:constraint : 2c, tmcl:constrained : $tt)
cl:constrained-statement(tmcl:constraint : ?c, tmcl:constrained : $st)
cl:constrained<scope-topic(tmcl:constraint : 2c, tmcl:constrained : $t)

int Validation Rule for all constraints c of type tmcl:scope-required-constraint: ¢ applies to a name, ogcurrence,
iation type st, which can be found by following associations of type tmcl:constrained-statement fr0||n c. It has
wing properties:

— tt, which can be found by following associations of type tmcl:constrained-topic-type from c,
— t, which can be found by following associations of type tmcl:constrained-scope-topic from c,
— min, which is the value of ¢'s tmcl:card-min occurrence, if given, and 0, if not, and

— max, which is the value of c's tmcl:card-max occurrence, if given, and undefined, if not.

For any topic i of type tt the set of its names, occurrences, and associations of type st whose scopes contain t is
known as S. i violates c if the cardinality of S is greater than max (provided max is not undefined) or less than min.
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7.12 Reifier Constraint

A tmcl:reifier-constraint constrains whether or not names, occurrences, and associations of a given type may be reified,
and if so, what the type of the reifying topic shall be. The constraint has the following properties:

— card-min, indicating the minimum number of times the statement shall be reified (which shall be 0 or 1), and
— card-max, indicating the maximum number of times the statement can be reified (which shall be 0 or 1).

EXAMPLE The following states that occurrences of type date-of-birth may not be reified:

d £ ol il o + (| +
ate-of-brthrsatmetr-ocetrrence-type;

canngt-have-reifier().
The CTM templates for the reifier constraint are defined as:

def mpst-have-reifier($st, $tt)
2c isptmcl:reifier-constraint;
tmql:card-min: 1;
tmgl:card-max: 1.
tmcl{constrai ned-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
tmcl{allowed-reifier(tmcl:allows: 2c, tmcl:allowed: $tt)
end

def cgnnot-have-reifier($st)
?c isptmcl:reifier-constraint;
tmdl:card-min: O;
tmdl:card-max: 0.
tmcl{constrained-statement(tmcl:constraint: ?c, tmcl:constrained<$st)
tmcl{allowed-reifier(tmcl:allows: ?c, tmcl:allowed: tmdm:subject)
end

def mpy-have-reifier($st, $tt)
2c isptmcl:reifier-constraint;
tmdl:card-min: O;
tmql:card-max: 1.
tmcl{constrai ned-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
tmcljallowed-reifier(tmcl:allows: 2c,tmcl:allowed: $tt)
end

Constrain{ Validation Rule for all.constraints c of type tmcl:reifier-constraint: ¢ applies to a statement type st, which
can be foynd by following asseciations of type tmcl:constrained-statement, and has the following properties:

— tt, which can be{found by following associations of type tmcl:allowed-reifier,
— mip, which is.the value of ¢'s tmcl:card-min occurrence, if given, and 0, if not, and
— m4gx, which.s/the value of c¢'s tmcl:card-max occurrence, if given, and undefined, if not.

Any topic [t which is an instance of type tt and reifies a name, occurrence, or association s of type st vioITtes cif
max is 0.

Any name, occurrence, or association s of type st violates ¢ if min is 1 and either s has no reifier, or s's reifier is
not an instance of tt.

7.13 Topic Reifies Constraint

A tmcl:topic-reifies-constraint constrains what types of statements topics of a given type may reify. The constraint has
the following properties:

— card-min, indicating the minimum number of times the topic shall reify a statement (which shall be 0 or 1), and
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— card-max, indicating the maximum number of times the topic may reify a statement (which shall be 0 or 1).
EXAMPLE The following states that topics of type person are not allowed to reify anything:
person isatmcl:topic-type;

cannot-reify().

The CTM templates for the topic reifies constraint are defined as:

def muct rofy (St ot

PRUSEFEHIH S-St -
isatmcl:topic-reifies-constraint;
cl:card-min: 1;

tnpcl: constrai ned-topi c-type(tmcl:constraint: 2c, tmcl:constrained: $tt)
tnncl:constrai ned-statement(tmcl:constraint: ¢, tmcl:constrained: $st)
eng

def| cannot-reify($tt)
¢ isatmcl:topic-reifies-constraint;
cl:card-min: O;
izcl :card-max: O.
tnncl:constrai ned-topi c-type(tmcl :constraint: ?c, tmcl:constrained: $tt)
end

defl may-reify($tt, $st)
¢ isatmcl:topic-reifies-constraint;
cl:card-min: O;
cl:card-max: 1.
tnpcl: constrai ned-topi c-type(tmcl:constraint: 2c, tmcl:constrained: $tt)
tnncl:constrai ned-statement(tmcl:constraint: ?c, tmcl;constrained: $st)
enc

Constrgint Validation Rule for all constraints c;of type tmcl:topic-reifies-constraint: ¢ applies to a topic tyge t, which
can be found by following the association of type tmcl:constrained-topic-type from c. The constraint has th¢ following
properties:

— Bt, which can be found by. following associations of type tmcl:constrained-statement (if nothing is found, st is
Lindefined),
— min, which is the value_of ¢'s tmcl:card-min occurrence, if given, and 0, if not, and
— max, which is the value of c's tmcl:card-max occurrence, if given, and 1, if not.
For eadh instance i @fit.the construct reified by i is referred to as r. If there is no such construct, r is undefined.

i violatds c if st is'defined and r is not an instance of st, or if min is 1 and r is not defined, or if max is 0 and r |is defined.

7.14 Association Role Constraint

A tmcl:association-role-constraint constrains the number of roles of a particular type that may appear in associations of
a given type. The constraint has the following properties:

— @, the association type being constrained,

— rt, the role type being constrained,

— card-min, indicating the minimum number of times the role can appear in the association, and
— card-max, indicating the maximum number of times the role can appear in the association.

EXAMPLE The following states that each association of type works-for shall have exactly one role of type employee and one
of type employer:

works-for isa tmcl:association-type;

© ISO/IEC 2011 — All rights reserved 13


https://standardsiso.com/api/?name=651eafce168effed9b08c45f379df56f

ISO/IEC 19756:2011(E)

has-role(employee, 1, 1);
has-role(employer, 1, 1).

The CTM template for the association role constraint is defined as:

def has-role($at, $rt, $min, $max)
?c isatmcl:association-role-constraint;
tmcl:card-min: $min;
tmcl:card-max: $max.

tmcl;
tmcl
end

Constrain
at, which

— rt,
— mi
— ma3

For each 4
of R is low

Global Val

to as a, and a's type is referred to as at. r is invalid if there is no constraint ¢ that is an instance of tmcl:ass

role-constr

— fol
— fol

7.15 Rolle Combination Constraint

The tmcl:r
of a certai
contain ca
a city cont

EXAMPLE
(country, c

contaied-in isa tmcl:assaCiation-type;

has-r
has-r
role-(
role-(
role-q

canctrained-ctatamonttmel-conctraint - 20 tmel-caonctrainad - Gat)
CORSHAHCE-StattemeAtHEe-ECoRSHaHt—C;,tHHREEORSHaHea—dt)

constrained-role(tmcl:constraint : ?c, tmcl:constrained : $rt)

Validation Rule for all constraints ¢ of type tmcl:association-role-constraint: ¢ applies to an‘associat
an be found by following the tmcl:constrained-statement association from ¢, and has the following pra

which can be found by following associations of type tmcl:constrained-role,
n, which is the value of c's tmcl:card-min occurrence, if given, and 0, if not, and
1X, which is the value of c¢'s tmcl:card-max occurrence, if given, and undefined, if not.

er than min or greater than max (unless max is undefined).
idation Rule: for all association roles r, r's type is referred to@s'rt, the association it appears in is
bint such that:

owing c's tmcl:constrained-statement association yields at, and
lowing c's tmcl:constrained-role association yields;rt.

ble-combination-constraint constrains Whi¢h combinations of topic types may appear together in asso
n type. The most common use case._is for a hierarchical association like contained-in where a contin
untries, countries may contain provinces, and provinces may contain cities, but no other combinatig
ained directly in a continent)-are allowed.

The following states that the only allowed role player type combinations are (city, province), (province,
ntinent):

le(containee, 1£1);

|e(container, 1;1);

fombi natj on(econtainee, city, container, province);
fombination(containee, province, container, country);
opmbination(containee, country, container, continent).

on type
perties:

1ssociation a of type at the set of its roles which are of type rt is referred to as R. a violates c if the cafdinality

referred
DCi ation-

ciations
Ent may
ns (like

Country),

The CTM

template for role combination constraint is defined as:

def role-combination($at, $rt, $tt, $ort, $ott)
?c isatmcl:role-combination-constraint.
tmcl:constrained-statement(tmcl:constraint: ?c, tmcl:constrained: $at)
tmcl:constrained-role(tmcl:constraint: ?c, tmcl:constrained: $rt)
tmcl:constrai ned-topi c-type(tmcl:constraint: ?c, tmcl:constrained: $tt)
tmcl:other-constrained-role(tmcl:constraint: ?c, tmcl:constrained: $ort)
tmcl:other-constrained-topi c-type(tmcl:constraint: ?c, tmcl:constrained: $ott)

end

14
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Global Validation Rule: an association a of type at, with arole r1 of type rt1 with player rp1 which is a direct instance of
ttl, and another role r2 of type rt2 with player rp2 which is a direct instance of tt2, is invalid if there exists at least one
¢ which is an instance of tmcl:role-combination-constraint and where following c¢'s associations of type tmcl:constrained-
statement produces at, there does not exist any c¢2 which is an instance of tmcl:role-combination-constraint and has
the following properties:

— following c2's associations of type tmcl:constrained-statement produces at,

— following c2's associations of type tmcl:constrained-role produces rt1,

— following c2's associations of type tmcl:constrained-topic-type produces tt1,

— following c2's associations of type tmcl:other-constrained-role produces rt2, and

oot o—ttET

7.16 Qccurrence Data Type Constraint
A tmcl:gccurrence-datatype-constraint constrains the allowed datatype of an occurrence of a givef-type.
EXAMPLE The following states that all occurrences of type date-of-birth shall have the datatype xsd:dateTime:

dat¢-of-birth isa tmcl:occurrence-type;
hgs-datatype(xsd:dateTime).

The CTM template for the occurrence datatype constraint is defined as:
def| has-datatype($ot, $dt)

¢ isatmcl:occurrence-datatype-constraint;

cl:datatype; $dt.

tnpcl:constrai ned-statement(tmcl:constraint : 2c, tmcl:constrained+'$ot)
end

Constrgint Validation Rule for all constraints c of type tmcl:occurrence-datatype-constraint: ¢ applies to an gccurrence

type t, yhich can be found by following the tmcl:constrained-statement association from c. It has a datatypg d, which
is the value of ¢'s tmcl:datatype occurrence.

Any oc¢urrence o of type t has a datatype knéwn as d2, a value known as v, and violates constraint c if:
— f2is notd or XML Schema validly. substitutable for it,
— Vs not XML Schema datatype:valid according to d, and
— Vs not XML Schema datatype valid according to d2.

7.17 Unique Value Constraint

The tmdl:unique-value-consiraint constraint constrains all names or occurrences of a given type to have differ¢nt values.

EXAMPLE The following states that all occurrences of type email shall have different values:

email isatmcl:occurrence-type;
h%uniquevalue().

The CTM template for the unique value constraint is defined as:

def has-unique-value($st)
?c isatmcl:unique-value-constraint.
tmcl:constrained-statement(tmcl:constraint : ?c, tmcl:constrained : $st)
end

Constraint Validation Rule for all constraints c of type tmcl:unique-value-constraint: ¢ applies to a name or occurrence

type st, which can be found by following associations of type tmcl:constrained-statement from c. Any two different names
or occurrences sl and s2 of type st violate c if their values are equal.
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7.18 Regular Expression Constraint

The tmcl:regular-expression-constraint constrains all values of a given name or occurrence type shall match a given
regular expression.

EXAMPLE The following states that phone-number occurrences shall follow a particular syntax:

phone-number isatmcl:occurrence-type;
matches-regexp(" (+47\s) Ad\d\s\d\d\s\d\d\s\d\d").

Th CTM lait £ +lo 1 H +. H clafi pu |
e CTTTPIAtT TUT UTc TCyUIAlr TAPTTOSSIUTT LUTISTTAITIU TS UTTITITU Ao,

def matches-regexp($st, $regexp)
?c isptmcl:regul ar-expression-constraint;
tmql:regexp: $regexp.

tmcl{constrai ned-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
end

Constrain{ Validation Rule for all constraints ¢ of type tmcl:regular-expression-constraint: ¢ applies to a name or
occurrenck type t, which can be found by following associations of type tmcl:constrained-statement from c. |t has a
regular expression r, which is the value of c's tmcl:regexp occurrence.

Any namd or occurrence of type t whose value does not match the regularexpression r violates c.

8 Addjtional TMCL Templates

This clauge defines additional CTM templates, which are strictly speaking redundant, but which aid authgring by
simplifying a number of common use cases.

The followiing template is used to define a binary association type and two role types:

def bipary-association($at, $rt1, $rt2)
$at i$a tmcl:association-type;
hastrole($rtl, 1, 1);
hastrole($rt2, 1, 1).

$rtl |satmcl:role-type.
$rt2 |satmcl:role-type.
end

The followiing template js'used to define a binary symmetric association type and one role type:
def syymmetric-aSsociation($at, $rt)

$at i$a tmcl:association-type;
hastrole($rt, 2, 2).

$rt i sTtTICHTOMEtY PE:
end

9 User-defined Constraints
9.1 General

In addition to the predefined constraints provided by TMCL it is possible for users to define their own constraints in
order to define more detailed limitations which the predefined constraints cannot express. These constraints shall all
be instances of some subtype of tmcl:user-defined-constraint. Each constraint type shall provide a TMQL expression
which defines the interpretation of the constraint.
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tmcl:validation-expression is an occurrence type used on user-defined constraints, which contains a TMQL expression
as defined in ISO/IEC 18048. Its exact use and meaning depends on the kind of user-defined constraint it is used
with, as defined below.

9.2

Denial Constraint

A topic of type tmcl:denia-constraint represents a user-defined constraint whose tmcl:validation-expression shall return
nothing in order to be satisfied. That is, if the TMQL query in the tmcl:validation-expression returns a non-empty result
the constraint is violated.

EXAMP = Tloe—fakl H Py ook le—clat £ ol ool lo [ [y ) 4o L
- - TTIC TUNMTUWITTY LUTIoU Allit otdlTo at a PTToUlT o UALL UTUTALlT oStiall T TyUUAl tU Ul 1atTh uidimT Uic PJTroUlT o Y

Constrgint Validation Rule for all constraints ¢ of type tmcl:denial-constraint: ¢ has an attached query g, w
value of its occurrence of type tmcl:validation-expression. The query q is run againsf\the topic map being
and if the query result is non-empty c is violated.

9.3

A topic|of type tmcl:requirement-constraint represents a user-defined censtraint whose tmcl:validation-expre
return gt least one result row in order to be satisfied. That is, if the TMQL query in the tmcl:validation-express
an empty result the constraint is violated. As such it is the mirror itmage of tmcl:denial-constraint.

EXAMPLE  The following constraint states that the topic map shallcontain at least one person topic:

Constrgint Validation Rule for all constraints)c of type tmcl:requirement-constraint: ¢ has an attached query
the valye of its occurrence of type tmclivalidation-expression. The query q is run against the topic map being
and if the query result is empty c isiolated.

10 Sdhema Documentation
10.1 General

TMCL provides athumber of constructs which are not constraints or declarations, but which prov
documentation to_users. These constructs are defined in this clause.

10.2 The’Schema Topic

c isatmcl:denial-constraint;

¢ isptmcl:requirement-constraint;

tmmcl:validation-expression "
/] person [ . / date-of-birth <= . / date-of-death ]

Requirement Constraint

tmmcl:validation-expression "
/] person

ate-of -birth:

hich is the
validated,

ission shall
on returns

], which is
validated,

de useful

The tmcl:schematopic type is provided in order to provide a standard mechanism for making assertions about schemas
in topic maps. Each topic of this type represents a TMCL schema.

The tmcl:belongs-to-schema association type is used to connect individual constraints and declarations with the
schema. This is useful in situations where a single topic map contains more than one schema, in order to track what
comes from which schema.

EXAMPLE 1 The following has an example of a schema containing a topic type and a constraint on that topic type:

example-schemaisa tmcl:schema;

- "Example schema".

© ISO/IEC 2011 — All rights reserved
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creature isatmcl:topic-type;
- "Creature”;
belongs-to(example-schema).

c isatmcl:abstract-constraint;
belongs-to(exampl e-schema).

tmcl: constrai ned-topi c-type(tmcl:constraint : ¢, tmcl:constrained : creature)

The CTM

template for the belongs to schema association is defined as:

def be
tmcl

end
The tmcl:\
EXAMPLE
examp

tmcl:

The tmcl:4

serializatipn of the schema.

EXAMPLE

examp
tmcl:

The tmcl:i
to import
processor|

EXAMPLE

examp

tmcl:schema-resource: http://example.org/example.ctm .

sub isg
tmcl:

tmcl:in

ongs-to($construct, $schema)

belongs-to-schema(tmcl:container: $schema, tmcl:containee: $construct)
ersion occurrence type is used to attach some identifier of the schema's version to the\schema top
2 The following is an example of using tmcl:version:
e-schemaisatmcl:schema;

hmple schema’’;

ersion: "1.0".

chema-resource occurrence type is used to refer from the schema. topic to a resource that contain

3 The following is an example of using tmcl:schema-resource;

e-schemaisatmcl:schema;

bmple schema’”;

schema-resource: http://example.org/example.ctm .

hcludes-schema association type is used to reference another schema used in the current schema,
bl its declarations and constraints. The'importing of declarations and constraints is done by thg
4 The following is an example ofimporting another schema:
eisatmcl:schema;

bmple schema’’;

tmcl:schema;
bschema”;
schema-resource: http://example.org/sub.ctm .

cludes-schema(tmcl:container: example, tmcl:containee: sub)

ic.

S some

n order
e TMCL

10.3 Documentation Occurrences

Three occurrence types which may be attached to any TMCL construct to document it are also provided, as described
in this clause.

The tmcl:description occurrence type is used to attach a textual description of a TMCL construct to it inside the topic

map.

The tmcl:comment occurrence type is used to attach any textual information to a TMCL construct inside the topic map.

18
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The tmcl:see-also occurrence type is used to attach a to a TMCL construct a reference to any kind of external
information about that construct.

EXAMPLE The following shows example use of all three occurrence types:

creature isatmcl:topic-type;
tmcl:description: "A creature is any kind of living organism.”;
tmcl:comment: "Not sureif we need this. Should review.";
tmcl:see-also: http://en.wikipedia.org/wiki/Creature .

10 4 Thr\ Taonie Man-Tonie—Tuvne
. TC—TopPpTre v pP—ToOpPpTe—Ty T

The tm¢l:topic-map topic type is is provided as a mechanism for making assertions about topic maps.\Eac
of this tppic type represents an individual topic map.

The tm(g
playing

purposgs only, and does not affect the validation of the topic map in any way.

EXAMPLE The following states that the topic map uses the TMCL meta-schema:

~1d

tmd

mefa-schemaisatmcl:schema.

11 Cc

There 4
Level G

NOTE 1

Further
lexical

the role of tmcl:used, representing a schema used by that topic map. This association is for docu

picmap

|:uses-schema(tmcl:user: topicmap, tmcl:used: meta-schema)

nformance

ne conformance, a TMCL processor shall be-able to:

validate TMCL schemas and reject all sehemas which are not valid according to the requirements
b, and

validate topic maps against valid TMCL schemas as defined in Clause 4, but without necessarily
Liser-defined constraints, and report accurately whether or not each topic map is valid according to th

This implies that level onie processors are not required to support TMQL.

alues against thefellowing datatypes:

xsd:anyURI,
ksd:decimal,
xsd:integer,
xsd.date,
ksd:dateTime,

Aot &l
OU.DLIIIIU, ariu

— iso:ctm-integer.

h instance

|:uses-schema association type connects a tmcl:topic-map, playing the role of tmcl:user;-with a tmcl:schematopic,

mentation

re two levels of conformance defined by this International Standard. In order to meet the requir¢ments for

in Clause

pvaluating
e schema.

Level One processaorsshall recognize the validly substitutable relationships between and be able to validate

In order to satisfy Level Two conformance processors shall conform to Level One and in addition also evaluate user-

defined

NOTE 2

constraints.

This implies that level two processors are required to support TMQL.

© ISO/IEC 2011 — All rights reserved
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Annex A
(normative)

TMCL Templates CTM

The CTM defined below is the same that can be located online at http://www.isotopicmaps.org/tmcl/templates.ctm

R
# TMCL - Topic Maps Constraint Language

# Thig file defines the set of templates defined in the TMCL standard

# Thig document is located at http://www.isotopicmaps.org/tmcl/templates.ctm

# and | s normative.

# Fingl version of 2011-01-04.

HiHHH

# pref|x declarations
%prg!x tmcl http://psi.topicmaps.org/tmcl/
Y%prefiix tmdm http://psi .topicmaps.org/iso13250/model/

# Ovelap Declaration

def oerlaps($ttl, $tt2)
2c isptmcl:overlap-declaration.
tmcloverlaps(tmcl:alows : 2c, tmcl:allowed : $tt1)
tmcl{overlaps(tmcl:alows : 2c, tmcl:allowed : $tt2)

end

# Abgract Topic Type Constraint
def is{abstract($tt)

?c isptmcl:abstract-constraint.

tmcl |constrai ned-topi c-type(tmcl:constrai nt-/?c, tmcl:constrained : $tt)
end

# Subject Identifier Constraint
def hgs-subject-identifier($tt, $min, $max, $regexp)
?c isptmcl:subject-identifiér=constraint;
tmdl:card-min: $min;
tmdl:card-max: $mak;
tmdl:regexp: $regexp.
tmcl |constrai ned=topic-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
end

# Sub|ect-L ocator Constraint
def h a'aubj Cbt':U\,atUl (:'ﬁtt, $| T |;| T $| TTax; $| Ugc;\p)
2c isatmcl:subject-locator-constraint;
tmcl:card-min: $min;
tmcl:card-max: $max;
tmcl:regexp: $regexp.
tmcl:constrai ned-topi c-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
end

# Item ldentifier Constraint
def has-item-identifier($tt, $min, $max, $regexp)
?c isatmcl:item-identifier-constraint;
tmcl:card-min: $min;
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tmcl:card-max: $max;
tmcl:regexp: $regexp.
tmcl:constrained-construct(tmcl:constraint : ?c, tmcl:constrained : $tt)
end

# Topic Name Constraint
def has-name($tt, $nt, $min, $max)
?c isa tmcl:topic-name-constraint;
tmcl:card-min: $min;
tmcl:card-max: $max.

ISO/IEC 19756:2011(E)

tnpcl:constrai ned-topic-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
tnpcl: constrained-statement(tmcl:constraint : ?c, tmcl:constrained : $nt)

# Mariant Name Constraint
def| has-variant($tt, $nt, $t, $min, $max)
?clisatmcl:variant-name-constraint;
tincl:card-min:; $min;
tmcl:card-max: $max.

tmicl:constrained-topi c-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
tmcl:constrained-statement(tmcl:constraint : 2c, tmcl:constrained : $nt)
tmicl :constrained-scope-topic(tmcl:constraint : 2c, tmcl:constrained : $t)
en

# Tjopic Occurrence Constraint

def| has-occurrence($tt, $ot, $min, $max)
isa tmcl:topic-occurrence-constraint;
cl:card-min: $min;

cl:card-max: $max.

tnncl:constrai ned-topi c-type(tmcl:constraint : ?c;\tmcl:constrained : $tt)
tcl:constrai ned-statement(tmcl:constraint 7€, tmcl:constrained : $ot)
eng
# Tlopic Role Constraint
def| plays-role($tt, $rt, $at, $min, $max)
¢ isatmcl:topic-role-constraint;
g:cl:card—min: $min;
cl:card-max: $max:

tnncl:constrai ned-topic-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
tnncl:constrai ned-statement(tmcl:constraint : ?c, tmcl:constrained : $at)
tmcl:constrained-role(tmcl:constraint : 2c, tmcl:constrained : $rt)

en

# Scope Constraint

def has-scope($st, $it, dmin, $max)
?c isatmcl:scope-constraint;
tmcl:card-min: $min;
tmcl:card-max: $max.

tmcl:constrai ned-statement(tmcl:constraint : 2c, tmcl:constrained : $st)
tmcl:constrai ned-scope(tmcl:constraint : 2c, tmcl:constrained : $tt)
end

# Scope Required Constraint

def requires-scope($tt, $st, $t, $min, $max)
?c isatmcl:scope-required-constraint;

© ISO/IEC 2011 — All rights reserved
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tmcl:card-min: $min;
tmcl:card-max: $max.

tmcl:constrained-topi c-type(tmcl:constraint : ?c, tmcl:constrained : $tt)

tmcl:constrained-statement(tmcl:constraint : 2c, tmcl:constrained : $st)

tmcl:constrai ned-scope-topic(tmcl:constraint : 2c, tmcl:constrained : $t)
end

# Reifier Constraint
def must-have-reifier($st, $tt)

2C isatmclreifier-constrai nt;

tmql:card-min: 1;
tmgl:card-max: 1.
tmcl{constrai ned-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
tmcl{allowed-reifier(tmcl:allows: 2c, tmcl:allowed: $tt)
end

def cgnnot-have-reifier($st)
?c isptmcl:reifier-constraint;
tmdl:card-min: O;
tmdl:card-max: 0.
tmcl{constrai ned-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
tmcl{allowed-reifier(tmcl:allows: ?c, tmcl:allowed: tmdm:subject)
end

def mpy-have-reifier($st, $tt)
2 isptmcl:reifier-constraint;
tmdl:card-min: O;
tmdl:card-max: 1.
tmcl {constrai ned-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
tmcljallowed-reifier(tmcl:allows: 2c, tmcl:allowed: $tt)
end

# Top|c Reifies Constraint
def mpist-reify(S$tt, $st)
2c ishtmcl:topic-reifies-constraint;
tmgl:card-min: 1;
tmdl:card-max: 1.
tmcl |constrai ned-topi c-type(tmcl.constraint: ?c, tmcl:constrained: $tt)
tmcljconstrained-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
end

def cgnnot-reify($tt)
?c isptmcl:topic-reifies-constraint;
tmdl:card-min; 0;
tmql:card-max: 0.
tmcl Jconstrained-topic-type(tmcl:constraint: ?c, tmcl:constrained: $tt)
end

def may-reify(S$tt, $st)
?c isatmcl:topic-reifies-constraint;
tmcl:card-min: O;
tmcl:card-max: 1.
tmcl:constrai ned-topi c-type(tmcl:constraint: ?c, tmcl:constrained: $tt)
tmcl:constrai ned-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
end

# Association Role Constraint
def has-role($at, $rt, $min, $max)
¢ isa tmcl:association-role-constraint;
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tmcl:card-min: $min;
tmcl:card-max: $max.

tmcl:constrai ned-statement(tmcl:constraint : ?c, tmcl:constrained : $at)
tmcl:constrained-role(tmcl:constraint : ?c, tmcl:constrained : $rt)
end

# Role Combination Constraint
def role-combination($at, $rt, $tt, $ort, $ott)
?c isa tmcl:role-combination-constraint.

cl:constrained-role(tmcl:constraint: ?c, tmcl:constrained: $rt)
cl:constrai ned-topi c-type(tmcl:constraint: ?c, tmcl:constrained: $tt)
cl:other-constrained-role(tmcl:constraint: ?c, tmcl:constrained: $ort)

cl: other-constrai ned-topi c-type(tmcl:constraint: ?c, tmcl:constrained: $ott)

# Qccurrence Data Type Constraint

def| has-datatype($ot, $dt)

?2¢ isatmcl:occurrence-datatype-constraint;

cl:datatype: $dt.

tnpcl:constrai ned-statement(tmcl:constraint : 2c, tmcl:constrained : $ot)
eng

# Unique Vaue Constraint

def| has-unique-value($st)

¢ isatmcl:unique-value-constraint.

tnpcl: constrai ned-statement(tmcl:constraint : ?c, tmcl:constrained : $st)
enc

# Regular Expression Constraint

def| matches-regexp($st, $regexp)

g isa tmcl:regul ar-expression-constraint;
timcl:regexp: $regexp.

tnncl:constrai ned-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
eng

# Additional TMCL Templates
def| binary-association($at, $rti; $rt2)
isa tmcl:association:type;
as-role($rtl, 1, 1);
as-role($rt2, 1),

1 isatmckrole-type.
2 isatmclirole-type.
en

# Additional TMCL Templaies
def symmetric-association($at, $rt)
$at isatmcl:association-type;
has-role($rt, 2, 2).

$rt isatmcl:role-type.
end

# The Schema Topic
def belongs-to($construct, $schema)

tmcl:bel ongs-to-schema(tmcl:container: $schema, tmcl:containee: $construct)
end
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Annex B
(normative)

TMCL meta-schema

This annex contains a TMCL schema for TMCL in CTM syntax, defining the allowed structure for TMCL schemas.

H#HH
# TIMCL - Topic Maps Constraint Language

# Thisfileisthe TMCL schemathat TMCL schemas must follow.

# Tjhis document is located at http://www.isotopi cmaps.org/tmcl/schema.ctm
# ahd is normative.

it

%i hclude http://www.isotopicmaps.org/tmcl/templ ates.ctm
%prefix tmcl http://psi.topicmaps.org/tmcl/

%prefix tmdm http://psi .topicmaps.org/iso13250/model/
%prefix xsd http://www.w3.0rg/2001/X M L Schemat
%prefix iso http://psi.topicmaps.org/isol13250/

# THE SCHEMA ITSELF
tm¢l-schemaisatmcl:schema;
- |TMCL schema;
tpcl:version: "2011-01-04";
tnpcl:description: "A meta-schemafor TMCL, describing\the allowed structure
of TMCL schemas.”;
tnpcl:see-also: http://www.isotopicmaps.org/tmcl/tmel.html;
tnpcl:schema-resource: http://www.isotopi cmapsiorg/tmcl/2011-01-04/schema.ctm .

#TOPICTYPE

tm¢l:topic-type isatmcl:topic-type;

- |Topic type";
has-name(tmdm:topic-name, 0, ¥);
has-occurrence(tmcl:description; 0, 1);
h
h

occurrence(tmcl:comment, 0, *);
occurrence(tmcl:seetalso, 0, *);
plays-role(tmcl:consttained, tmcl:constrained-topic-type, O, *);
plays-role(tmcl:containee, tmcl:belongs-to, O, *);
plys-role(tmcl.allowed, tmcl:overlaps, 0, *);
plays-role(tmcl iconstrained, tmcl:other-constrained-topic-type, 0, *);
plays-role(tmcl:constrained, tmcl:constrained-scope, O, *);
plys:role(tmcl:allowed, tmcl:allowed-reifier, O, *);
oVerlaps(tmcl:name-type);
overt cha(tl nehocctrrer ce=ty pc),
overlaps(tmcl:association-type);
overlaps(tmcl:role-type).

#NAME TYPE

tmcl:name-type isa tmcl:topic-type;
- "Name type";
has-name(tmdm:topic-name, 0, *);
has-occurrence(tmcl:description, O, 1);
has-occurrence(tmcl:comment, 0, *);
has-occurrence(tmcl:see-also, 0, *);
plays-role(tmcl:constrained, tmcl:constrained-statement, 0, *);
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plays-role(tmcl:constrained, tmcl:constrained-construct, O, *);
plays-role(tmcl:containee, tmcl:belongs-to, 0, *).

# OCCURRENCE TYPE
tmcl:occurrence-type isatmcl:topic-type;

- "Occurrence type";
has-name(tmdm:topic-name, 0, *);
has-occurrence(tmcl:description, O, 1);
has-occurrence(tmcl:comment, O, *);

has-occurrence(tmcl:see-also, 0O, *);
p|ayc rnlc-(fmr\l-nnndrni nnrl, tmcel:constrained statement, n, *);

play$-role(tmcl:constrained, tmcl:constrained-construct, 0, *);
plays$-role(tmcl:containee, tmcl:belongs-to, 0, *).

CIATION TYPE

ciation-type isa tmcl:topic-type;
ciation type";
ame(tmdm:topic-name, O, *);
ccurrence(tmcl:description, O, 1);

role(tmcl:constrained, tmcl:constrained-statement, O, *);
role(tmcl:constrained, tmcl:constrained-construct, 0, *);
role(tmcl:containee, tmcl:belongs-to, 0, *).

ETYPE
le-type isatmcl:topic-type;

ccurrence(tmcl:see-also, 0, *);
play$-role(tmcl:constrained, tmcl:constrained-consttuct, 0, *);
plays-role(tmcl:constrained, tmcl:constrained-rol€; O, *);
play$-role(tmcl:constrained, tmcl:other-constrained-role, 0, *);
play$-role(tmcl:containee, tmcl:belongs-to, 0, *).

# OVIERLAP DECLARATION
tmcl:qverlap-declaration isa tmcl:topic-type;

- erlap declaration";
hasriccurrence(tmcl :description, 0, 1);

has-gccurrence(tmcl:comment, 0, *);
has-¢ccurrence(tmchisee-al o, 0, *);
play$-role(tmcl:altews, tmcl:overlaps, 2, *);
play$-role(tmck.containee, tmcl:belongs-to, 0, 1).

# COINSTRAINT
tmcl:gonstraint isa tmcl:topic-type; isatmcl:role-type;

- "Constraint™,

is-abstract();

has-occurrence(tmcl:description, O, 1);
has-occurrence(tmcl:comment, 0, *);
has-occurrence(tmcl:see-also, 0, *);
plays-role(tmcl:containee, tmcl:belongs-to, 0, 1).

# CARD-MIN and CARD-MAX

tmcl:card-min isatmcl:occurrence-type;
- "Minimum cardinality"”;
has-datatype(xsd:integer).
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