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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical commlttees Collaborate in flelds of mutual interest. Other mternatlonal organlzatlons governmental

; of information

Part 2.

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

Attentiopn is drawn to the possibility that some of the elements of this document may be the sybject of patent
rights. ]SO and IEC shall not be held responsible for identifying any .or-all such patent rights.

ISO/IELC 19756 was prepared by Joint Technical Committee’ ISO/IEC JTC 1, Informatign technology,
Subcoinmittee SC 34, Document description and processinglanguages.
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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 Topic Maps vocabulary consisting of a number of topic, association, occurrence, and role
types, identified by Published Subject Identifiers (PSIs), and defined using English prose. TMCL defines the concept
of Validation, t_y whteh—a g;vcn tup;\., map is-vatid a\.,\.,U|d;||y to-a—schemaifteconforms—to—al-the—constraints in that

schema and a|number of global validation rules which apply to all topic maps independent of schema:

TMCL does ngt have any syntax of its own, since it is defined simply as a Topic Maps vocabulary: HHowevgr, a number
of CTM templates are defined in this International Standard in order to facilitate authoring @f~FMCL sclhhemas using
CTM.

Vi © ISO/IEC 2011 — All rights reserved
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Information technology — Topic Maps — Constraint Language
(TMCL)

1 Scope

This International Standard defines a Topic Maps vocabulary for representing constraints on Topic Maps instance

data and C

It does not

TM templates for authoring TMCL schemas.

define a syntax for representing constraints on Topic Maps instance data

2 Norm

The followi
only the eg
amendmer

NOTE

identifier consists of the part of the reference up to the first comma.

ISO/IEC 11

ISO/IEC 18048, Information technology — SGML applications —=Toepic Map Query Language (TM(Q

ISO/IEC 1

XML Schema-2, XML Schema Part 2: Datatypes Second Edition, W3C Recommendation, 28 Octobe

at <http://iw
3 Nota

3.1 Gen

The TMCL
and written
These phrg

Throughou
When the
context wh
into full IR
identifiers|

eral

ative references
ition cited applies. For undated references, the latest edition of the referenced documer
ts) applies.

Fach of the following documents has a unique identifier that is used to cite,the document in the

250-2:2006, Information technology — Topic Maps — Part. 2 Data model

B250-6, Information technology — Topic Maps —Part 6: Compact syntax

ww.w3.0rg/TR/2004/REC-xmischema-2-20041028/>

ion and Conventions

validation rules are defined in English prose using constructs from ISO/IEC 13250-2:20
according to certainseonventions, whereby some of the phrases in the text have particula
ses and their intefpretations are given in the following clauses.

 this clause.the 'defined phrases contain placeholders given as variables (written thus: v) i
phrases ate Used, these placeholders are defined either by reference to topics alread
bre the phrase is used, or using a gname (an identifying token of the form foo:bar). Qname
s using*the prefix declarations in Clause 5, and refer to the topic item which has that |
Droperty.

hg referenced documents are indispensable for the application of this document. For dated references,

t (including any

text. The unique

LY

2004, available

D6 (the TMDM),
interpretations.

N the definitions.
y defined in the
s are expanded

IRI in its [subject

The followi

ng 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) Tobep

ublished
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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 association of type at from a topic t means traversing all associations of type at. A is the set of all the
association items a in the [parent] properties of all the role items in the [roles played] property of t where a's [type]

property contains at or some subtype of at.

The end result
except where

3.4 Followi

To follow an a
is the set of al

t where a's [type] property contains at or a subtype of at.

The end result
except where
subtype of rt.

3.5 Playingd
Atopic tis saig
role item r whg
item whose [ty
3.6 Being g
A topic type t1
from t1 to roleg
of it even if the

3.7 Being g

Atopictis said
either tt, a sub

A statement s

of the traversal is the set of topic items in the [player] property of each role item r in a's\[rol
is contained in t's [roles played] property.

ng an Association to Roles of Given Type

5sociation of type at to roles of type rt from a topic t means traversing all'associations
the association items a in the [parent] properties of all the role itemis‘ia the [roles played

of the traversal is the set of topic items in the [player] property*of-each role item r in a's [rol
f is contained in t's [roles played] property, or where r's [type] property does not contair
a Role
to play a role of type rt in an association of type at when t's [roles played] property contains
se [type] property contains rt (or some subtype of rt) and r's [parent] property contains ar
pe] property contains at or some subtype‘of at.
Subtype
is said to be an subtype of the topic type t2 if following the association type tmdm:supe
of type tmdm:supertype produces either t2 or a subtype of t2. If t2 is tmdm:subject then t1

necessary tmdm:supertype-subtype associations are not present.

n Instance

type of tt;or if tt is tmdm:subject.

property conta

es| property,
bf type at. A

property of
es] property,

rt or some

atleast one
association

rtype-subtype
is a subtype

to be an instance of the topic type tt if following the association type tmdm:type-instance froin t produces

as.defined in ISO/IEC 13250-2:2006) is said to be an instance of the statement type st if {he s's [type]

ns<either st, a subtype of st, or if st is tmdm:subject.

3.8 Matching a Regular 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

. Itis an error if there is more than one such occurrence.
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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:

is a

instance of some subclass of tmcl:constraint

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

Globj
map

A schema is
occurrence

A topic mag

al validation rules, which are not tied to any specific constraint topic, and which apply toQ

ypes contained in a topic map.

is valid according to a schema if the topic map is valid according te-each individual ¢

schema, an

when it is fou

The validati
in the same
maps were
may physica

Implementa
validated.

5 TMCL

TMCL has
representati
meta-schenm
defined in [

if the topic map is valid according to all the global validation rules spécified in this Internat

d that a given constraint is violated.

n rules defined in this International Standard assume that the schema and the instance d
topic map. If this is not the case, implemeéntations shall behave as though the schema ang
merged. This includes any schemas-included by using tmcl:includes-schema, even though
lly reside in other topic maps.

ions shall also behave as\though the topic map in Annex B were merged into the to

Syntax

no syntax of-ifs own, but since TMCL schemas are represented as topic maps, ar
pn can be-lSed to create a TMCL schema. The schema shall, however, be valid accordir
a in Annex B. The values of all occurrences of type tmcl:regexp shall be valid regular §
ML Schema-2].

the entire topic

a set of constraint topics, declaration topics, topic types, association types, role‘types, ngme types, and

bnstraint in the
onal Standard.

may allow users

defined for the

blling application

ata are located
instance topic
hese schemas

pic map being

y Topic Maps
g to the TMCL
bXpressions as

Throughout

| Lot 1 LG4t &l =l Ll l H H +la. Vel W + Lelafs P - LG
o mrneriiaturiar owdarivuaru dilh TAATTTPICTO alrc yivelT Uosiity tic O TIVE SyTIIAA (UTTITICTU 1T 1O

/IEC 13250-6),

and to facilitate the authoring of TMCL in CTM a number of templates are defined. These templates existin a resource
http://www.isotopicmaps.org/tmcl/templates.ctm that can be downloaded and included in any CTM file.

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 topic
EXAMPLE D
personisatn

Global Validati
but which is nd

6.3 Name T
Making a topid]
EXAMPLE D

nickname i

Global Validati
of tmcl:name-tyj

6.4 Occurr
Making a topic
EXAMPLE D

date-of-hirth

Global Validati

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

pclaring person a topic type:
hcl:topic-type.

on Rule: any topic t which plays a role of type tmdm:type in an association ef type tmdm:t
t an instance of tmcl:topic-type, is invalid.

ype

pclaring nickname a name type:
b tmcl:name-type .

bn Rule: any topic name item n whose [type] property contains a topic item t where t is nof
peis invalid.

bnce Type

an instance of tmcl:occurrence-type.is a declaration that the topic may be used as an occU
pclaring date-of-birth an occurrencetype:

isatmcl:occurrence-type ,

bn Rule: any occufrence item o whose [type] property contains a topic item t where t is nof

of tmcl:occurrece-type is invalid:

6.5 Associ
Making a topic

EXAMPLE D

htion Typé

an.ihstance of tmcl:association-type is a declaration that the topic may be used as an assg

an instance of tmcl:name-type is a declaration that the topic may.be used as a name type]

ype-instance,

an instance

rrence type.

an instance

ciation type.

eclaring that Works-Tor 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

EXAMPLE

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

Declaring containee a role type:

containee isatmcl:role-type.

© ISO/IEC 2011 — All

rights reserved


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

ISO/IEC 19756:2011(E)

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:

person isatmcl:topic-type;
overlaps(employee).

The CTM template for the overlaps declaration is defined as:
def overjaps($ttl, $tt2)
?c isatmcl:overlap-declaration.
tmcl:oyerlaps(tmcl:allows : 2c, tmcl:allowed : $tt1)
tmcl:oyerlaps(tmcl:allows : ?c, tmcl:allowed : $tt2)
end

Global Validation Rule: the set of all the topic types of which a given topic_t. is an instance is referred to as TT. t is
invalid if thefe exists a pair of different topics t1 and t2 in TT such that:

— tlis|not a subtype of t2 (or vice versa), and

— therg does not exist a ¢ which is an instance of tmcl:overlapsdeclaration and where following the tmcl:overlaps
assogiation from ¢ produces both t1 and t2.

7 TMCL|Constraint Types
7.1 Gengral

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

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

creature ifsa tmcl:topic:type;
is-abstract().

The CTM template for the abstract constraint is defined as:

def is-abstract($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 has-subject-identifier($tt, $min, $max, $regexp)
?c isa tmgfrsabject-rdentifrer-constramt;
tmcl:car@-min: $min;
tmcl:car¢l-max: $max;
tmcl:regexp: $regexp.
tmcl:congrai ned-topic-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
end

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

— r, which is the value of ¢c's occurrence of type tmcl:regexp if given, and="7*" if not,
— 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 each instapce i of t the set of its subject identifiers which match'ris referred to as S. i violates c if the cardinality
of S is lower tHan min or greater than max (provided max is notundefined).

7.4 Subject Locator Constraint

A subject IocaI)r constraint constrains the subject locators of instances of a given topic type. The constraint has the
following propgrties:

— card-mip, indicating the minimum number of subject locators a valid instance shall have
— card-magx, indicating the maximum.naumber of subject locators a valid instance can have, and
— regexp, fa regular expression that'the subject locator shall match.

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

document isa tmcl:topic-type;
has-subject-locator(1, * ¢"2*").

The CTM template forthe subject locator constraint is defined as:

def has-suhyject< ocator ($tt, $min, $max, $regexp)
?c 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

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

6 © ISO/IEC 2011 — All rights reserved
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which is the value of ¢'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

Item Identifier Constraint

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

card-min, indicating the minimum number of item identifiers a valid instance shall have
card-max, indicating the maximum number of item identifiers a valid instance can have, and

—  regey
EXAMPLE

documen

has-itemp-identifier(1, *, ".*").

The CTM te|

def has-
?cisat
tmcl:
tmcl:
tmcl:
tmcl:c
end

Constraint
t, which can
properties:

— r,wh
min,
max

For each ing
S is lower th

7.6 Topig

A topic nam
constraint h

p, a regular expression that the item identifier shall match.
The following states that topics of type document shall have at least one item identifier:

f isatmcl:topic-type;

mplate for the item identifier constraint is defined as:

tem-identifier($tt, $min, $max, $regexp)
ncl:item-identifier-constraint;

fard-min: $min;

bard-max: $max;

egexp: $regexp.

nstrained-construct(tmcl:constraint : ?c, tmcl:constrained.: $tt)

alidation Rule for all constraints c of type tmekitem-identifier-constraint: ¢ applies to a Topic
be found by following the tmcl:constrained-construct association from c. The constraint ha

ich is the value of c¢'s occurrence ‘of type tmcl:regexp if given, and ".*" if not,
which is the value of c¢'s tmcl;eard-min occurrence, if given, and 0, if not, and
which is the value of ¢'s tmgl:Card-max occurrence, if given, and undefined, if not.

tance i of t the set of its item identifiers which match r is referred to as S. i violates c if th
an min or greaterthan max (provided max is not undefined).

Name Constraint

e constraint constrains the type and cardinality of topic names for instances of a given
hs the following properties:

Maps construct
s the following

e cardinality of

opic type. The

card-

n indir‘ating the minimum number of names a valid instance shall have _and

card-

EXAMPLE

max, indicating the maximum number of hames a valid instance shall have.

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 te

mplate for the topic name constraint is defined as:

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

?cisat

mcl:topi c-name-constraint;

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

© ISO/IEC 201
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tmcl:constrai ned-topi c-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
tmcl:constrained-statement(tmcl:constraint : 2c, tmcl:constrained : $nt)
end

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

For each instapce 1 of T the Set of IS topic names of Type Nt IS referred 10 as N. 1 violates ¢ it the cardihality of N is
lower than mir} or greater than max (provided max is not undefined).

Global Validatipn Rule: any topic name n, whose type is referred to as t, is invalid if no constraint¢:that is ap instance of
tmcl:topic-namg-constraint can be found such that the topic found by following c¢'s tmcl:constrainedsstatement associations
is t.

7.7 Variant/Name Constraint

A variant namg constraint constrains the scope and cardinality of variant names for topic names on ingtances of a
given topic type. The constraint has the following properties:

— card-mif, indicating the minimum number of names a valid instance shall have for each topic narpe, and
— card-max, indicating the maximum number of names a valid.ifistance shall have for each topic ngme.

EXAMPLE The following states that for topics of type person the tmdm:topic-names shall have exactly one variant with xtm:sort
in its scope:

person isatmcl:topic-type;
has-variant{tmdm:topic-name, xtm:sort, 1, 1).

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

def has-vajant($tt, $nt, $t, $min, $max)
?c isatmcl:variant-name-constraint;
tmcl:card-min: $min;
tmcl:card-max: $max.

tmcl:constyai ned-topic-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
tmcl:constyai ned-statement(tmcl:constraint : ?c, tmcl:constrained : $nt)
tmcl: constyai ned-scope“topic(tmcl:constraint : ?c, tmcl:constrained : $t)
end

Constraint Valldation Rule for all constraints ¢ of type tmcl:variant-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,
— s, which is obtained 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 O, 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).

8 © ISO/IEC 2011 — All rights reserved
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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 t

mcl:variant-name-constraint can be found such that

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

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

A topic occurrence constraint constrains the type and cardinality of occurrences connected to a topic of a given type.

The constrai

nt has the following properties:

card-
card-

EXAMPLE

personis
has-occ

The CTM te|

def has-
?cisat
tmcl:
tmcl:

tmcl:c
tmcl:c
end

Constraint \
can be foun
properties:
— ot, W
min,
max

For each ing
lower than

Global Valid
of tmcl:topic

Mmin, indicating the minimum number of occurrences a valid instance shall have, and
max, indicating the maximum number of occurrences a valid instance may have.

The following states that topics of type person shall have exactly one occurrence of type) date-of-bir

b tmcl :topic-type;
Lirrence(date-of-birth, 1, 1).

mplate for the topic occurrence constraint is defined as:

pceurrence($tt, $ot, $min, $max)
Incl:topic-occurrence-constraint;
tard-min: $min;
bard-max: $max.

nstrained-topic-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
nstrai ned-statement(tmcl:constraint : ?c, tmcl;constrained : $ot)

alidation Rule for all constraints ¢ of-type tmcl:topic-occurrence-constraint: ¢ applies to a top
d by following the association of:type tmcl:constrained-topic-type from c. The constraint ha

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

tance i of t the.set of its occurrences of type ot is referred to as O. i violates c if the cal
nin or greaterthan max (provided max is not undefined).

ation-Rule: any occurrence o, whose type is referred to as t, is invalid if no constraint ¢ thal
-ogccurrence-constraint can be found such that the topic found by following c's tmcl:const

=

ic type t, which
s the following

dinality of O is

t is an instance
ained-statement

associations

[N

7.9 Topic Role 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-
card-

EXAMPLE
works-for:

© ISO/IEC 201

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

The following states that topics of type person shall have exactly one role of type employee in associations of type
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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.

tmcl:constrai ned-topi c-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
tmcl:constrained-statement(tmcl:constraint : 2c, tmcl:constrained : $at)

tmcl:cong
end

Constraint Val
can be found |
properties:

rt, whig
at, whig
min, w
max, W

Tamed-Tore(tmcConstraimt —2C; tmehconstramed—$rt)

dation Rule for all constraints ¢ of type tmcl:topic-role-constraint: ¢ applies to @a:topic ty

h is obtained by following associations of type tmcl:constrained-role from ¢,
h is obtained by following associations of type tmcl:constrained-statemment from c,
nich is the value of c¢'s tmcl:card-min occurrence, if given, and 0, if not, and
hich is the value of c¢'s tmcl:card-max occurrence, if given, and‘uhdefined, if not.

pe tt, which

y following the association of type tmcl:constrained-topic-type from c. The constraint has the following

For each instahce i of tt the set of its roles of type rt is referred to ag’ R:-i violates c if the cardinality ¢f R is lower

than min or gr

Global Validat
association is
such that the f
by following c'

7.10 Scope

A tmcl:scope-constraint constrains the types of- topics which may appear in the scope of a name, oc

association of

card-mi
card-md

EXAMPLE

description i
has-scope(

pater than max (provided max is not undefined).

on Rule: any association role r, whose type is teferred to as rt, and the type of whos
eferred to as at, is invalid if no constraint ¢ that'is’an instance of tmcl:topic-role-constraint ¢
ppic found by following c's tmcl:constrained:statement associations is at and such that the
b tmcl:constrained-role associations is rt.

Constraint

A particular type. The constraint has the following properties:

N, indicating the minimum number of scoping topics a valid instance shall have, and
X, indicating the maximum number of scoping topics a valid instance can have.

sa tmcl:accurrence-type;
anguage, 1, 1).

The CTM temy

e containing
an be found
topic found

currence, or

The following states that every occurrence of type description shall have exactly one topic of type languagein its scope:

late’for the scope constraint is defined as:

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

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

end

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:scope-constraint, where following associations of type tmcl:constrained-statement from ¢ shall produce st, and
following associations of type tmcl:constrained-scope from ¢ shall produce at least one topic type of which t is an
instance.

7.11 Scople Required Constraint

A tmcl:scope-required-constraint constrains the appearance of a name, occurrence, or association of a|particular type
on topics of [a particular type with a given instance topic in its scope. The constraint has the)following|properties:

— card-min, indicating the minimum number of times the given statement shall appear on topi¢s of the given
type] and
— card-max, indicating the maximum number of times the given statement shallappear on topics ofjthe given type.

EXAMPLE | The following states that every topic of type category shall have a description in the scope englis), and another in
the scope norwegian:

descriptign isa tmcl:occurrence-type;
has-scope(language, 1, 1).

category jsatmcl:topic-type;
has-occpirrence(description, 2, 2);
requireg-scope(description, english, 1, 1);
requireg-scope(description, norwegian, 1, 1).

The CTM template for the scope required canstraint is defined as:

def requires-scope($tt, $st, $t, $min, $max)
?c isa tincl:scope-required-constraint;
tmcl:card-min: $min;
tmcl:card-max: $max.

tmcl:cgnstrai ned-topicstype(tmcl :constraint : 2c, tmcl:constrained : $tt)

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

tmcl: cgnstrai ned-scope-topi c(tmcl:constraint : ?c, tmcl:constrained : $t)
end

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

date-of-birth isa tmcl:occurrence-type;
cannot-have-reifier().

The CTM templates for the reifier constraint are defined as:

def must-hgve-reifier($st, $tt)
?2c isatmdl:reifier-constraint;
tmcl:carg-min: 1;
tmcl:carg-max: 1.
tmcl:congrained-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
tmcl:allowed-reifier(tmcl:allows: 2c, tmcl:allowed: $tt)
end

def cannot{have-reifier($st)
?c isatmdl:reifier-constraint;
tmcl:car¢-min: O;
tmcl:car¢l-max: 0.
tmcl:congrained-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
tmcl:allowed-reifier(tmcl:alows: 2c, tmcl:allowed: tmdm:subject)
end

def may-have-reifier($st, $tt)
?c isatmdl:reifier-constraint;
tmcl:carg-min: O;
tmcl:car¢l-max: 1.
tmcl:congrai ned-statement(tmcl:constraint? ?c, tmcl:constrained: $st)
tmcl:allowed-reifier(tmcl:allows: 2c, tmel:allowed: $tt)
end

Constraint Valldation Rule for all;eonstraints ¢ of type tmcl:reifier-constraint: ¢ applies to a statement type st, which
can be found Ry following associations of type tmcl:constrained-statement, and has the following propertiefs:

— tt, which can be(found by following associations of type tmcl:allowed-reifier,
— min, which istthe 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.

Any topic t which is an instance of type tt and reifies a name, occurrence, or association s of type st violates c if
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 must-reify($tt, $st)
?c isatmcl:topic-reifies-constraint;
tmcl: garg-mim I
tmcl:¢ard-max: 1.
tmcl:constrained-topi c-type(tmcl:constraint: 2c, tmcl:constrained: $tt)
tmcl:cgnstrai ned-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
end

def canrfot-reify($tt)
?c isatmcl:topic-reifies-constraint;
tmcl:¢ard-min: O;
tmcl:¢ard-max: 0.
tmcl:cgnstrained-topic-type(tmcl:constraint: 2c, tmcl:constrained: $tt)
end

def mayfreify($tt, $st)
?c isatincl:topic-reifies-constraint;
tmcl:¢ard-min: O;
tmcl:¢ard-max: 1.
tmcl: constrai ned-topi c-type(tmcl:constraint: 2c, tmcl:constrained: $tt)
tmcl:constrained-statement(tmcl:constraint: ?c, tmcl;Censtrained: $st)
end

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

— st, which can be found by, following associations of type tmcl:constrained-statement (if nothing| is found, st is
unddfined),
— min,|which is the valueof c's tmcl:card-min occurrence, if given, and 0, if not, and
— max| which is the valué of c's tmcl:card-max occurrence, if given, and 1, if not.
For each ingtance i of't the construct reified by i is referred to as r. If there is no such construct, r is yndefined.

i violates c if stis.defined and r is not an instance of st, or if min is 1 and r is not defined, or if max is 0 gnd 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;
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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:constrained-statement(tmcl:constraint : ?c, tmcl:constrained : $at)
tmcl:constrained-role(tmcl:constraint : ?c, tmcl:constrained : $rt)

end

Constraint Val
at, which can i

rt, whig
min, w
max, W

For each asso
of R is lower th

Global Validati
toas a, and a'
role-constraint s

followin
followin

dation Rule for all constraints ¢ of type tmcl:association-role-constraint: ¢ applies to,an‘ass
e found by following the tmcl:constrained-statement association from ¢, and has thefollowin

h can be found by following associations of type tmcl:constrained-role,
nich is the value of c's tmcl:card-min occurrence, if given, and 0, if not, and
hich is the value of c's tmcl:card-max occurrence, if given, and undefined, if not.

iation a of type at the set of its roles which are of type rt is referred to as R. a violates c if th
an min or greater than max (unless max is undefined).

pn Rule: for all association roles r, r's type is referred to’as'rt, the association it appears
5 type is referred to as at. r is invalid if there is no canstraint ¢ that is an instance of tmd
uch that:

g c's tmcl:constrained-statement association yields at, and
g c's tmcl:constrained-role association yieldsrt:

7.15 Role C

The tmcl:role-cpmbination-constraint constrains whi¢ch combinations of topic types may appear together in

of a certain ty|

contain countries, countries may contain.provinces, and provinces may contain cities, but no other comb
a city containefd directly in a continent) are allowed.

EXAMPLE
(country, conting

contained-in
has-role(cd
has-role(cd
role-combi
role-combi

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

mbination Constraint

. The most common use caselis for a hierarchical association like contained-in where a cq

nt):

isatmcl:assaCiation-type;

ntainee, 1/(1);

ntainer;<d;1);

hation(containee, city, container, province);

bciation type
) properties:

e cardinality

n is referred
|:associ ation-

Associations
ntinent may
nations (like

nce, country),

nation(containee, province, container, country);

role-combi

nati on(containee, country, container, continent).

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
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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
— following c2's associations of type tmcl:other-constrained-topic-type produces tt2.

7.16 Occuyrrence Data Type constraint
A tmcl:occurfence-datatype-constraint constrains the allowed datatype of an occurrence of a giventype.
EXAMPLE | The following states that all occurrences of type date-of-birth shall have the datatype xsd:dateTime:

date-of-byrth isa tmcl:occurrence-type;
has-datdtype(xsd:dateTime).

The CTM template for the occurrence datatype constraint is defined as:
def has-flatatype($ot, $dt)
?c isatmcl:occurrence-datatype-constraint;
tmcl:glatatype: $at.
tmcl:cgnstrai ned-statement(tmcl:constraint : 2c, tmcl:constrained : $ot)
end
Constraint \falidation Rule for all constraints c of type tmel:occurrence-datatype-constraint: ¢ applies to|an occurrence
type t, which can be found by following the tmcl:constrained-statement association from c. It has a datatype d, which
is the value of ¢'s tmcl:datatype occurrence.
Any occurrence o of type t has a datatype knéwn as d2, a value known as v, and violates constraint [ if:

— d2ignotd or XML Schema validly-substitutable for it,

— Vs pot XML Schema datatype-valid according to d, and

— Vs pot XML Schema datatype valid according to d2.
7.17 Unique Value Constraint

The tmcl:unigue-value-constraint constraint constrains all names or occurrences of a given type to have different values.

EXAMPLE | Thefollowing states that all occurrences of type email shall have different values:

email isaftmelioccurrence-type:
has-unique-value().

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").

The CTM template for the regular expression constraint is defined as:

def matches-regexp(Fst, Iregexp)
?c isatmd:regul ar-expression-constraint;
tmcl:regexp: $regexp.

tmcl:congrained-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
end

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

Any name or dccurrence of type t whose value does not match the regulariexpression r violates c.

8 Additiopal TMCL Templates

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

The following template is used to define a binary assogiation type and two role types:

def binary-pssociation($at, $rt1, $rt2)
$at isa tmpl:association-type;
has-role{$rtl, 1, 1);
has-role($rt2, 1, 1).

$rtl isatmcl:role-type.
$rt2 isatmcl:role-type.
end

The following template jstdsed to define a binary symmetric association type and one role type:

def symmetric-association($at, $rt)
$at isa tmpl:association-type;
has-rol el$r—2-2)-

$rt isatmcl:role-type.
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 defi

ned 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.

EXAMPLE

tmcl:validation-expression "

1/ per:

Constraint
value of its
and if the qu

9.3 Requ
A topic of ty
return at lea
an empty re
EXAMPLE
cisatmc

tmcl:v.
1/ per:

Constraint \
the value of
and if the qu

10 Scher
10.1 Gens

TMCL prov
documentat

c isatmi:denlal-conaral nt;

The following constraint states that a person's date-of-death shall be equal to or later than the person's date-of-birth:

n [ ./ date-of-birth <= . / date-of-death ]

alidation Rule for all constraints ¢ of type tmcl:denial-constraint: ¢ has an attached query
bccurrence of type tmcl:validation-expression. The query g is run against the topic map b
ery result is non-empty c is violated.

irement Constraint

pe tmcl:requirement-constraint represents a user-defined caonstraint whose tmcl:validation-
5t one result row in order to be satisfied. That is, if the TMQL query in the tmcl:validation-ex
sult the constraint is violated. As such it is the mirror.image of tmcl:denial-constraint.

The following constraint states that the topic map shaill’contain at least one person topic:
‘requirement-constraint;

idation-expression "
n

alidation Rule for all constraints-c of type tmcl:requirement-constraint: ¢ has an attached qu
ts occurrence of type tmcl:validation-expression. The query g is run against the topic map 4
ery result is empty c is vielated.

na Documentation

ral

des a_‘number of constructs which are not constraints or declarations, but which
on to users. These constructs are defined in this clause.

g, which is the
eing validated,

expression shall
bression returns

ery g, which is
eing validated,

provide useful

10.2 The &

b 1 = H
Chiciita TOPIC

The tmcl:schematopic type is provided in order to provide a standard mechanism for making assertions about schemas

in topic map

s. 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-

schemaisatmcl:schema;

- "Example schema".

© ISO/IEC 201
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creatureisati
- "Creature’

6:2011(E)

mcl:topic-type;

belongs-to(example-schema).

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

tmcl:constrai

The CTM temp

ned-topic-type(tmcl:constraint : ¢, tmcl:constrained : creature)

late for the belongs to schema association is defined as:

def belongs-to($construct, $schema)

tmcl:belo
end

The tmcl:versid
EXAMPLE 2 Th
example-sch

- "Examplé
tmcl:versig

The tmcl:schenma-resource occurrence type is used to refer from the schema topic to a resource that co

serialization of|

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

example-sclf
- "Examplé

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

The tmcl:includ
to import all it
processor.

EXAMPLE 4 The following is an example of.importing another schema:

exampleisa
- "Example

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

sub isatmcl
- "Subsche

N occurrence type is used to attach some identifier of the schema's version to the schem

05 (O-SCHEma( tImiC Tontamer: $SCharma; tich ContaTies, $ConSiruct)

e following is an example of using tmcl:version:
emaisatmcl:schema;

schema’;
n: "1.0".

the schema.

emaisatmcl:schema;
schema;

es-schema association type is used to, reference another schema used in the current sche
b declarations and constraints. The importing of declarations and constraints is done b
tmcl:schema;

schema'’;

schema;
ma'’;

tmcl:sch

a-resoufce: http://example.org/sub.ctm .

b topic.

ntains some

ma, in order
y the TMCL

tmcl:includes-schema(tmcl.container: example, tmcl.containee: sub)

10.3 Docume

ntation 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

creaturei

The following shows example use of all three occurrence types:

satmcl: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 The Topic Map Topic Type

The tmcl:top
of this topic

The tmcl:usq
playing the
purposes or
EXAMPLE

~ topicm

tmcl:useq

meta-sch)

11 Confo

There are tv
Level One ¢

valid
5, an
valid
user
NOTE 1 T

Further, Le\
lexical valug

xsd:d
xsd:

C-map topic type IS IS provided as a mechanism for making assertions about topic maps.
type represents an individual topic map.

S-schema association type connects a tmcl:topic-map, playing the role of tmcl:userwith a tm
ole of tmcl:used, representing a schema used by that topic map. This assogiation is for
ly, and does not affect the validation of the topic map in any way.

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

oD

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

Pmaisatmcl:schema.

rmance

vo levels of conformance defined by this International Standard. In order to meet the re
onformance, a TMCL processor shall be able to:

ate TMCL schemas and reject all schemas which are not valid according to the requiren
d
hte topic maps against valid FMCL schemas as defined in Clause 4, but without necess
defined constraints, and report accurately whether or not each topic map is valid according

his implies that level oneprocessors are not required to support TMQL.

el One processars)shall recognize the validly substitutable relationships between and be
s against the.following datatypes:

nyURI;
ecimal,

xsd:i

hteger,

Each instance

cl:schematopic,
documentation

quirements for
ents in Clause

hrily evaluating
to the schema.

Able to validate

xsd:date

xsd:dateTime,
xsd:string, and
iso:ctm-integer.

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

NOTE2 T

© ISO/IEC 201

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

# TMCL - [Topic Maps Constraint Language

# Thisfile pefines the set of templates defined in the TMCL standard

# This dociment is located at http://www.isotopicmaps.org/tmcl/templates.ctm
# and is nofmative.

# Final version of 2011-01-04.

HHHHHHHA

# prefix deglarations
%prefix trrcl http://psi.topicmaps.org/tmcl/
Y%prefix trrdm http://psi.topicmaps.org/iso13250/model/

# Overlap Declaration

def overlags($ttl, $tt2)
?c isatmdl:overlap-declaration.
tmcl:over|aps(tmcl:alows : 2c, tmcl:allowed : $tt1)
tmcl:over|aps(tmcl:alows : 2c, tmcl:allowed : $tt2)

end

# Abstract [Topic Type Constraint
def is-abstriact($tt)

?c isatmd|:abstract-constraint.

tmcl:congrai ned-topi c-type(tmcl:constraipts?c, tmcl:constrained : $tt)
end

# Subject Ifentifier Constraint
def has-sulject-identifier($tt, $miy, $max, $regexp)
?c isatmd|:subject-identifier-constraint;
tmcl:car@-min: $min;
tmcl:car¢-max: $mak;
tmcl:regexp: $regexp.
tmcl:congrai ned-topi c-type(tmcl:constraint : ?c, tmcl:constrained : $tt)
end

# Subject Locator Constraint
def has-subject-locator($tt, $min, $max, $regexp)
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.

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

# Variant Name Constraint
def has-yariant($tt, $nt, $t, $min, $max)
?c isatincl:variant-name-constraint;
tmcl:cprd-min:; $min;
tmcl:cprd-max: $max.

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

# Topic [Occurrence Constraint
def has-pccurrence($tt, $ot, $min, $max)
?c isatmcl:topic-occurrence-constraint;
tmcl:¢ard-min: $min;
tmcl:¢ard-max: $max.

tmcl:cgnstrai ned-topic-type(tmcl:constraint : ?gtmcl:constrained : $tt)
tmcl:cgnstrai ned-statement(tmcl:constraint 2c, tmcl:constrained : $ot)
end

# Topic|Role Constraint
def playp-role($tt, $rt, $at, $min, $max)
?c isatcl:topic-role-constraint;
tmcl:¢ard-min; $min;
tmcl:¢ard-max: $max,

tmcl:cgnstrai ned:statement(tmcl:constraint : ?c, tmcl:constrained : $at)
tmcl:constrained-role(tmcl:constraint : 2c, tmcl:constrained : $rt)
end

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

ISO/IEC 19756:2011(E)

# Scope Constraint
def has-scope($t, $tt, $min, $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

21


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

ISO/IEC 19756:2011(E)

22

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)
?c isatmcl:reifier-constraint;

tmcl:card-min: 1;

tmcl:cargFmeax—t:
tmcl:congrained-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
tmcl:allowed-reifier(tmcl:allows: 2c, tmcl:allowed: $tt)
end

def cannot{have-reifier($st)
?c isatmdl:reifier-constraint;
tmcl:car¢-min: O;
tmcl:car¢l-max: 0.
tmcl:congrained-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
tmcl:allowed-reifier(tmcl:allows: ?c, tmcl:allowed: tmdm:subject)
end

def may-have-reifier($st, $tt)
?c isatmdl:reifier-constraint;
tmcl:carg-min: O;
tmcl:car¢l-max: 1.
tmcl:congrai ned-statement(tmcl:constraint: ?c, tmcl:constrained: $st)
tmcl:allowed-reifier(tmcl:allows: 2c, tmcl:allowed: $tt)
end

# Topic Rgfies Constraint
def must-rify($tt, $st)
?c isatmd|:topic-reifies-constraint;
tmcl:carg-min: 1;
tmcl:car¢l-max: 1.
tmcl:congrai ned-topi c-type(tmck:constraint: ?c, tmcl:constrained: $tt)
tmcl:congrained-statement(tmcliconstraint: ?c, tmcl:constrained: $st)
end

def cannot{reify($tt)
?c isatmd|:topic:reifies-constraint;

tmcl:carg-min: Q;

tmcl:car¢l-max: 0.

. h <l & H 4 L& L 'y ek D) & L oy H P P Y
tmcl:constrart ICC=TopPre=ty pettmer.cConStramt. 7 Ctmer. . ConStramea.~ oty

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 isatmcl:role-combination-constraint.
tmcl:constrai ned-statement(tmcl:constraint: ?c, tmcl:constrained: $at)
tmcl:constrained-role(tmcl:constraint: ?c, tmcl:constrained: $rt)
tmcl:c rred-topie= : : rrvect:
tmcl:other-constrained-role(tmcl:constraint: ?c, tmcl:constrained: $ort)
er-constrai ned-topi c-type(tmcl:constraint: ?c, tmcl:constrained: $ott)

# Occurfence Data Type Constraint
def has-flatatype($ot, $dt)
?c isatmcl:occurrence-datatype-constraint;
tmcl:glatatype: $at.
tmcl:cgnstrai ned-statement(tmcl:constraint : 2c, tmcl:constrained : $ot)
end

# Unique Vaue Constraint
def has-{inique-value($st)

?c isatmcl:unique-value-constraint.

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

# Regul@r Expression Constraint
def mat¢hes-regexp($st, $regexp)
?c isatincl:regul ar-expression-constraint;
tmcl:flegexp: $regexp.

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

# Additipnal TMCL Templates
def bingy-association($at,-$rtl, $rt2)
$at isafrmcl:association-type;
has-rgle($rtl, 1, 1);
has-rgle($rt2, 1-1).

$rtl isq tmalrole-type.
Prt2 isq tmclirole-type.
end

# Additional TMCL Templates
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.

# TMCLU - Topic Maps Constraint Language

# Thisfileisthe TMCL schemathat TMCL schemas must follow.

# This document is located at http://www.isotopi cmaps.org/tmcl/schema.ctm
# and isjnormative.

HHHHHHH

%include http://www.isotopicmaps.org/tmcl/templ ates.ctm
%prefix|tmcl http://psi.topicmaps.org/tmcl/

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

# THE $CHEMA ITSELF
tmcl-schiemaisa tmcl:schema;
- "TMCL schema’;
sion: "2011-01-04";
ription: "A meta-schemafor TMCL, describingthe allowed structure
of TMCL schemas.”;
also: http://www.isotopicmaps.org/tmcl/tmel.html;
hema-resource: http://www.isotopicmapsiorg/tmcl/2011-01-04/schema.ctm .

plays-rple(tmcl:constrained, tmcl:constrained-topic-type, 0, *);
plays-rple(tmcl:containee, tmcl:belongs-to, O, *);
plays-rple(tmckallowed, tmcl:overlaps, 0, *);
plays-rple(tmch.constrained, tmcl:other-constrained-topic-type, 0, *);

|e(tmcl:constrained, tmcl:constrained-scope, O, *);
In(fmrl allowed _tmclallowed-reifier Q _* );
overlaps(tmcl:name-type);
overlaps(tmcl:occurrence-type);
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, *);

© ISO/IEC 2011 — All rights reserved 25


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

ISO/IEC 19756:2011(E)

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, *);
plays-role(tmcl:constrained, tmcl:constrained-statement, O, *);
plays-role(tmcl:constrained, tmcl:constrained-construct, 0, *);
plays-rol g{tmctcontamestmchbetongsto; 6,)-

# ASSOCIATION TYPE

tmcl :assocl?ti on-type isatmcl:topic-type;
- "Associgtion type";
has-name{tmdm:topic-name, 0, *);
has-occurfence(tmcl:description, O, 1);
has-occurfence(tmcl:comment, 0, *);
has-occurfence(tmcl:see-also, 0O, *);
plays-rolg(tmcl:constrained, tmcl:constrained-statement, O, *);
plays-rolg(tmcl:constrained, tmcl:constrained-construct, 0, *);
plays-rolg(tmcl:containee, tmcl:belongs-to, 0, *).

#ROLE TYPE

tmcl:role-type isatmcl:topic-type;
- "Role type";
has-name{tmdm:topic-name, 0, *);
has-occurfence(tmcl:description, O, 1);
has-occurfence(tmcl:comment, O, *);
has-occurfence(tmcl:see-also, 0, *);
plays-rolg(tmcl:constrained, tmcl:constrained-consttuct, O, *);
plays-rolg(tmcl:constrained, tmcl:constrained-rele, O, *);
plays-rolg(tmcl:constrained, tmcl:other-constrained-role, 0, *);
plays-rolg(tmcl:containee, tmcl:belongs-10,,0, *).

# OVERLAP DECLARATION

tmcl:overlgp-declaration isa tmcl:tepic-type;
- "Overlap declaration”;
has-occurfence(tmcl:description, O, 1);
has-occurfence(tmcl:comment, 0, *);
has-occurfence(tmcl:see-also, 0, *);
plays-rolg(tmcl:alows, tmcl:overlaps, 2, *);
plays-rolg(tmal:containee, tmcl:belongs-to, 0, 1).

# CONSTRAHNT

tmcl:constraint isa tmcl:topic-type; isatmcl:role-type;
- "Congtraint";
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).

26 © ISO/IEC 2011 — All rights reserved


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



