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INTERNATIONAL ELECTROTECHNICAL COMMISSION

STANDARD DATA ELEMENT TYPES WITH ASSOCIATED
CLASSIFICATION SCHEME FOR ELECTRIC COMPONENTS -

Part 2: EXPRESS dictionary schema

8)

9)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization
all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the ele a e
this end and in addition to other activities, IEC publishes International Standatds,\Tethnicak Specifications,

standardization comprising

Technical Reports, Publicly Available Specifications (PAS) and Guides gafte to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; i Qvttee interested
in the subject dealt with may participate in this preparatory wrk snal, gokernmental and non-
governmental organizations liaising with the IEC also participate _in IEC )collaborates closely
with the International Organization for Standardization (ISO conditions determined by
agreement between the two organizations

The formal decisions or agreements of IEC on technical m as possible, an international
consensus of opinion on the relevant subj ommittee has representation from all
interested IEC National Committees

IEC Publications have the form of recommendat and are accepted by IEC National
Committees in that sense. While all reasona ade to~ensure that the technical content of IEC

In order to promote international unife ommittees undertake to apply IEC Publications
transparently to the maX| } € i i eir wational and regional publications. Any divergence
between any IEC Publicati & g national or regional publication shall be clearly indicated in

the latter.

IEC provides no marking proc { te s approval and cannot be rendered responsible for any
equipment decl ithwith an 'EC Publication.

All users should e

ors, employees, servants or agents including individual experts and

members of its té { C National Committees for any personal injury, property damage or
other damags qtsoever, whether direct or indirect, or for costs (including legal fees) and
expenses ation, use of, or reliance upon, this IEC Publication or any other IEC
Publicatjons

Attentiqn is mative references cited in this publication. Use of the referenced publications is
indispensa pplication of this publication.

Attention is_drawn to
patent rights.JIEC

the possibility that some of the elements of this IEC Publication may be the subject of
hallhot be held responsible for identifying any or all such patent rights.

International Standard IEC 61360-2 has been prepared by subcommittee 3D: Data sets for
libraries, of IEC technical committee 3: Information structures, documentation and graphical
symbols.

3D/92/FDIS and 3D/95/RVD] and its amendment 1 (2003) [documents 3D/117/FDIS and
3D/126/RVD].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 2.1.
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A vertical line in the margin shows where the base publication has been modified by
amendment 1.

Annexes A and B are for information only.

IEC 61360 consists of the following parts, under the general title Standard data element types
with associated classification scheme for electric components:

— Part 1: Definitions — Principles and methods
— Part2: EXPRESS dictionary schema
— Part 3: Maintenance and validation procedures

— Part4: IEC reference collection of standard data element types, con) classes and
terms.

— Part 5: Extensions to the EXPRESS dictionary schema.

The committee has decided that the contents of this publi
2005. At this date, the publication will be

\ unchanged until

* reconfirmed;
« withdrawn;
+ replaced by a revised edition, or

S

ater date.

1 To be published
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INTRODUCTION

The common ISO/IEC dictionary schema presented here is based on the intersection of the
scopes of the following standards:

— |EC 61360-1
— 1S0O 13584-42

Relevant parts of the scope clauses of these standards include the following:

IEC 61360-1:
“This part of IEC 61360 provides a firm basis for the clear and unambjgueus definition of

ISO 13584-42:
“This part of 1ISO 13584 provides rules and guidelings
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STANDARD DATA ELEMENT TYPES WITH ASSOCIATED
CLASSIFICATION SCHEME FOR ELECTRIC COMPONENTS -

Part 2: EXPRESS dictionary schema

1 General

1.1  Scope

This part of IEC 61360 presents a common ISO/IEC dictionary
intersection of the scopes of two base standards IEC 61360-1 and IS

The presented EXPRESS model represents a common formal ry
facilitates a harmonization of both.

The IEC 61360-2 standard forms the master docu

of dictionary systems dealing with data
d by both committees.

ary’ schema?2 provides for modelling and exchanging
associated classification scheme used in the data
tes conformance class 1 of this part of IEC 61360.

anguage_resource_schema provides resources for permitting

; EP part 41: "Fundamentals of Product Description and Support",

an extension to that. It allows for the usage of one specific language
throughout an “exchange context (Physical File) without the overhead introduced when
multiple ‘languages are used.

When-tused together with ISO 10303-21, each schema defines one single exchange format.

The exchange format defined by conformance class 1 is fully compatible with the ISO 13584

series.

2 All the names that stand for items, formally defined within the EXPRESS model, are presented in bold face.



https://iecnorm.com/api/?name=5040e8f77c1eff07c64d4fc313eff677

-8- 61360-2 O IEC:2002+A1:2003(E)

1.2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 61360-1:1995, Standard data element types with associated classification scheme for

olestric-components—Part1:-Definitions—Principlos-and-methods

IEC 61360-4:1997, Standard data element types with associated classification scheme cfor
electric components — Part 4: IEC reference collection of standard data element types,
component classes and terms

ISO 31 (all parts), Quantities and units

ISO 639:1988, Code for the representation of names of languages

ISO 843:1997, Information and documentation — Converss 2 avactérs into Latin
characters

ISO 8601:2000, Data elements and i mats — Information interchange -—

Industrial automation systems and integration — Product data

reference manua

ISO 10303-21:1994, Industrial automation systems and integration — Product data
representation and exchange — Part 21: Implementation methods: Clear text encoding of the
exchange structure

Ifa¥a 40202 44-20000

LE=A 4 Tvovvu ™ 1.2UUVU, llllduol‘ll'all GUL‘UIIICII.‘I.UII OyOtUIIlO C”Id I.III.‘U‘\JICH‘I.UII Pluduut data
representation and exchange — Part 41: Integrated generic resources: Fundamentals of product
description and support

ISO 10303-42:2000, Industrial automation systems and integration — Product data
representation and exchange — Part 42: Integrated generic resources: Geometric and topo-
logical representation

ISO 12083:1994, Information and documentation — Electronic manuscript preparation and
markup
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ISO 13584-26, Industrial automation systems and integration — Parts library — Part 26: Logical
resource: Information supplier identification

ISO 13584-42, Industrial automation systems and integration — Parts library — Part 42:
Description methodology: Methodology for structuring part families

2 Definiti

For the purpose of this part of IEC 61360 the following definitions apply:

2.1

basic semantic unit (BSU)
entity that provides an absolute and universal identification of certai
domain (for example classes, data element types)

pplication

2.2
dictionary element

NOTE Within IEC the dat3
data element type.

re or a value domain is defined separately for each

2.5
IEC root class

class that is th se classes defined in IEC 61360-4; its class code is

data elemen défined for some component class and that applies to any component
ponent class

2.7

visible,data element type

data~e€lement type that is defined for some component class and that may or may not apply to
the) different components of this component class

NOTE 1 The code of the class where a data element type is defined as visible is part of the identification of this

data element type.

NOTE 2 Within IEC all data element types are defined as visible at the level of the root class, that is the
superclass of both the component class and the material class.

2.8
item
a thing whose description can be captured by a class structure and a set of properties
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3 Abbreviations

In this part of IEC 61360 the following abbreviations are used:

« BSU: Basic Semantic Unit;

« DET: Data Element Type;

« ICS: International Classification of Standards;
« Sl International System of Units.

In the following subclauses, the architecture of the common dic{ionary\ s&
presented and it will be explained how the same information mod
International Standards to ensure their compatibility.

and ISO 13584.
of both Inter-

c) If a classifying
in its domai

ithin a specific component class, for each value
be defined.

d) ighal in conformance class 2 in the common dictionary
d for the component classes defined according to
e) Ithough the common dictionary schema enables the use of

units. When using this schema however for the exchange of
yta, only Sl shall be used for quantitative data element types.

4.2 Compatibili ith ISO 13584-42

An implementation compliant with this part of IEC 61360 shall support all the entities, types and
associated constraints that belong to the conformance class it claims to support.

Therefore, conformance to conformance class 1 of this part of IEC 61360 requires that all the

ontities—types—and—associated—constrainis—defined—in—the—common—dictionary—schema—be
supported. ISO 13584 data conforming to the common dictionary schema may thus be

processed by an IEC 61360 implementation that conforms to conformance class 1 that includes
all the features of conformance class 1.

In 1ISO 13584, a specific conformance class3 is intended to contain all the entities, types and
associated constraints defined in the common dictionary schema. An ISO 13584 compliant
implementation conforming to this conformance class shall therefore be able to support IEC
data that belongs to conformance class 1 of this part of IEC 61360.

3 This conformance class is defined as conformance class 0 in ISO 13584-24.



https://iecnorm.com/api/?name=5040e8f77c1eff07c64d4fc313eff677

61360-2 O IEC:2002+A1:2003(E) -11-

4.3 Naming correspondence between IEC 61360-1 and IEC 61360-2

Due to specific application restrictions, for example the EXPRESS language allows no spaces
in entity names, a number of similar 'EXPRESS names' are created by replacing the blank in a
name by an underscore (e.g. preferred name is presented as preferred_name).

At other places, names are used in the EXPRESS model that deviate from those used in
IEC 61360-1. This is a consequence of the effort to reach one common EXPRESS information

model together with parts libraries.

The table below presents a help for matching the names used in the two parts of IEC 61360"

Table 1 — X-REFERENCE table /\(\
ranN

Naming in IEC 61360-2 Naming in IEC $13681  \_

component_class Component class \
condition_DET Condition data elemen&ype \ \ >
dependent_P_DET Data element typ< \ \
det_classification Data elemem\s\\ \\/
(DER)dic_identifier Identifier ( m )

dic_value Valu(\\// /\

N
material_class < M{teﬁal éass\ \) j\/
meaning X Nu mez}l\wg \/

non_dependent_P_DET ( Data\\lc}wnt\tw{e
preferred_symbol \ Préﬂerreh\g?fm/symbol

revision \ \( Re\'i)siow\w/mber
source_doc_ofj_h‘eﬁry’ii‘eg (\ Wocument of data element type definition

sourceﬁof&t}efinit@- S>urce document of component class definition

synonym\ous/ }\o*s \ Synonymous letter symbol

unit /\\ \/\ Unit of measure
value}\co\ds \ \/ Value code

verﬁon \ \ > Version number
~N

4.4 Mai e common dictionary schema

This subclause
schema:

ihs the main resource constructs provided by the common dictionary

« dictionary_element is any element defined in the dictionary;

*( ysupplier_element captures the data of suppliers of dictionary elements (classes,
properties, data types);

« class models the dictionary element of classes (families) which are described by
properties;

« property_DET is the dictionary element of a property;

« data_type specifies the type of a property.

These parts of the dictionary schema are presented in more detail in clause 5:
1ISO13584_IEC61360_dictionary_schema.
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In the presentation of the common dictionary schema, some overview diagrams are provided
as planning models (see figure 1 to figure 11). These planning models use the EXPRESS-G
graphical notation for the EXPRESS language.

For clarification of the diagrams, some of the relationships that are defined in the EXPRESS
model are omitted. Figure 1 below outlines as a planning model the main structure of the
common dictionary schema.

Most of these figures contain overview models (or planning models) but show only that level pf
detail which is appropriate at a certain place.

(ABS) dictionary_element

l o
. (ABS) ABS))
supplier_element defined_by p - o Tovan (ABS) data_type

IEC 216/02

5 1S013584_IEC6136

This clause, which co 38 Qi Qf the common information model of ISO 13584-42
and IEC 61360, 9 RRESS Jisting of the dictionary schema, annotated with
comments and € : er Of text in this clause is determined primarily by the
order imposed by the

*

SCHEMA ISQ
(*

5.1 Refete

This subclause contdins references to other EXPRESS schemata which are used in the
Dictionafy~Schema. Their source is indicated in the respective comment.

*

REFERENCE FROM support_resource_schema (identifier, label, text);
(* from 1ISO 10303-41: STEP Part 41: "Fundamentals of Product

Description and Support” )

REFERENCE FROM person_organization_schema (organization, address);
(* from ISO 10303-41: STEP Part 41: "Fundamentals of Product
Description and Support" *)

REFERENCE FROM measure_schema;
* from 1ISO 10303-41: STEP Part 41: "Fundamentals of Product
Description and Support" *)

REFERENCE FROM 1SO13584 IEC61360_language_resource_schema;
(* see clause 6 "ISO13584 _IEC61360_language_resource_schema"
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5.2 Constant definitions

This subclause contains constant definitions used later in clause 5.8 (Basic type and entity
definitions).

EXPRESS specification:

)

CONSTANT

property_code_len: INTEGER := 14;
class_code_len: INTEGER := 14;
data_type_code_len: INTEGER := 14;
supplier_code_len: INTEGER :=70;
version_len: INTEGER = 9;
revision_len: INTEGER := 3;
value_code_len: INTEGER := 18;
pref _name_len: INTEGER := 70;
short_name_len: INTEGER := 30;
syn_name_len: INTEGER := pref_name_len;
DET_classification_len: INTEGER := 3;
source_doc_len: INTEGER := 80;
value_format_len: INTEGER := 80;
sep_cv: STRING :="-
sep_id: STRING ="/

END_CONSTANT;
(*

5.3 Basic semantic units: defining\an 2 ionary

In the exchange of dictit a it is customary to partition the data. For
example, a dictignary sould b ith’some classes that specify their superclass by a
reference to a xiing cfe e content of a library is exchanged, dictionary
elements are only not included every time. It must be possible to refer

unambiguously and

Physical File_Thu
references.

impossible to use EXPRESS attributes directly to implement inter-piece
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Pieces of
Dictionary data

-

_

for example to convey the value of a
basic semantic unit through the attribu

attribute identified_b
semantic units t irg

Note that:

ers to a basic semantic unit through the
dence of the absolute identifiers of the basic

. \ d content item can be present in the same Physical File, but

oes not need to be present for the exchange of some content item
e it is assumed to be present in the dictionary of the target system

« the basic/semantic unit can be one single instance in the case where both dictionary
element and content item instances are in the same Physical file;

» the)same mechanism applies also to references between various dictionary elements (for
example between a component class and the associated property_DETs).

A BSU provides a reference to a dictionary description in any place where this is needed, e.g.

dictionary delivery, update delivery, library delivery, component data exchange. The data
associated with a property for example could be exchanged as a couple (property_BSU,
<value>).

Figure 3 outlines the implementation of this general mechanism.
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Dictionary Element

identified by

absolute id:

& ?)‘% Basic Semantic Unit IEC.root.XYZ

\\ \\ ‘\“\\ -
Y.V B

dictionary definition

Content Item

Figure 3 — Implementation of "inter-piece” relation
5.3.2.1 basic_semantic_unit
A basic_semantic_unit is a unique idenhtificatj

EXPRESS specification:

*

ENTITY basic_semantic_:
ABSTRACT SUPERTY

definition;
identified_by;
referenced_by: SET[ 0: 1] OF content_item FOR
dictionaty_definition;

ENDMENTITY; -- basic_semantic_unit

(*

FC 218/02

antic units

ATtribute definitions:.
code4: the code assigned to identify a certain dictionary element.

version®: the version number of a certain dictionary element.

dic_identifier*: the full identification, consisting of concatenation of code and version.

4 See relevant clause in IEC 61360-1.
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definition: a reference to the dictionary element identified by this BSU. If not present in some
exchange context, it is assumed to be present in the dictionary of the target system already.

referenced_by: items making use of the dictionary element associated with this BSU.

5.3.2.2 dictionary_element

A dictionary_element 1S a full definition of the data required 10 be captured In the semantic
dictionary for some concept. For every concept a separate subtype shall be used. The
dictionary_element is associated with a basic_semantic_unit, which serves to uniquely iden=
tify this definition in the dictionary.

Figure 4 presents a planning model of the relationship between basic se nit-and the

dictionary element.

(ABS) dictionary_element

(INV) -
definition S[0:1] | 'dentified_by

CO{\:\SQRNG
(ABS) ' /@g\“ﬁ/ /\)%T BLNE

basic_semantic nit %r\ O
7
R &ide#ﬁer&
( ) ‘54 RING
referenged\by S[0- distiona efinition

\@BS)Qhe\nt_it
Figure 4 —ge ati

hip\between‘basic semantic unit and dictionary element
By including the

fication of a d

IEC 219/02

*

ENTITY dictiohary ¢

ABSTRAGCT SUPERTYPE OF ( ONEOF (
Supplier_element,
class_and_property_elements,
data_type_element));
identified_by: basic_semantic_unit;

tirme—stamps—ORHONAL-dates:
revision: revision_type;
END_ENTITY;
(*
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Attribute definitions:
identified_by: the BSU identifying this dictionary element.
time_stamps: the optional dates of creation and update of this dictionary element.

revision5: the revision number of this dictionary element

NOTE The time_stamps attribute will be used as a starting-point to encode in the dates entity the property and
class attributes "Date of Original Definition", "Date of Current Version" and "Date of Current Revision" (see 5.8.2).

5.3.2.3 content_item

A content_item is a piece of data referring to its description in the/di It"shall be
subtyped.

EXPRESS specification:

*

ENTITY content_item
ABSTRACT SUPERTYPE;

dictionary_definition: basic_semantic_unit;
END_ENTITY;
(*

Attribute definitions:

dictionary_definition: the
dictionary.

5.3.3 Overview of

For every kind
subtypes shall be
dictionary eleme
elements is redefined fo ¢ of data, so that only corresponding pairs can be related.
This is not grdphic i ere, however.

ANN
identified_b
\(/QQ\)bengsemantic_unit O =Y (ABS) dictionary_element
(INV) definition S[0:1]

1 1
supplier_BSU property_BSU supplier_element prop(Qr?yS)DET
Q o) o} o}
ABS
class_BSU data_type_BSU (class) data_type_element

IEC 220/02

Figure 5 — Current BSUs and dictionary elements

5 See relevant clause in IEC 61360-1
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Every kind of dictionary data is treated in one of the following subclauses:

« for suppliers see 5.4 "Supplier data";

» for classes see 5.5 "Class data";

« for properties/data element types see 5.6 "data element type/properties data";
- for data types see 5.7 "Domain data: the type system".

5.3.4 Identification of dictionary elements: three-levels structure

The absolute identification of basic semantic units is based on the following three-levels
structure:

e supplier (of dictionary data);
e class;

e class-related dictionary elements (any dictionary element defit

attribute absolute_id.

5.3.5 Extension p
The BSU - dict@

data used here (sé€

The supplier_related_BSU provides for the dictionary elements to be associated with
supplierss-for example for the ISO 13584 series: program libraries.

EXPRESS specification:

*)

ENTITY supplier_related BSU
ABSTRACT SUPERTYPE

SUBTYPE OF (basic_semantic_unit);
END_ENTITY;

(*
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5.3.5.2 class_related_BSU

The class_related_BSU provides for the dictionary elements to be associated with classes, for
example for ISO 13584 tables, documents, etc.

EXPRESS specification:

*

ENTITY class_related_BSU
ABSTRACT SUPERTYPE

SUBTYPE OF (basic_semantic_unit);
END_ENTITY;

(*
5.3.5.3 supplier_BSU_relationship
The supplier_BSU_relationship is a provision for association O h\ SU S.

EXPRESS specification:

*

ENTITY supplier_ BSU_relationship
ABSTRACT SUPERTYPE;

END_ENTITY;
(*
Attribute definitions:

related_tokens; s
relating_supplie i

ABSTRAGT SUPERYYPE;
relating_class: class;
related _tokens: SET [ 1: ? ] OF class_related BSU;
ENDUENTITY;

(*

Attribute definitions:

relating_class: the class which identifies the dictionary element.

related_tokens: the set of dictionary elements associated to the class identified by the
relating_class attribute.
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5.4 Supplier data

This subclause contains definitions for the representation of data about a supplier itself. In a
multi-supplier environment it is necessary to be able to identify the source of a certain
dictionary element. Figure 6 presents a planning model of the data associated with suppliers,
followed by the EXPRESS definition.

identified_by | defined_by

supplier—BSt—P TIass_BoU

supplier_element

5.4.1 supplier_BSU
The supplier_BSU entity provides for unique ide
EXPRESS specification:

*

ENTITY supplier_ BSU
SUBTYPE OF (basic_sem

SELF\basic_sem type;
DERIVE
SELF\basic_se sion” type:='001";

absolute_jd; ide __Semantic_unit.code ;
UNIQUE <>

UR1: absoldte”
END_ENTITY;
(*

Attribute defiitionss

code: the ier's;cqde agssigned according to ISO 13584-26.

version: the-version number of a supplier code shall be equal to 001.
absolutetid: the absolute identification of the supplier.

Formal propositions:

UR1: the supplier identifier defined by the absolute_id attribute is unique.
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5.4.2 supplier_element
The supplier_element entity gives the dictionary description of suppliers.

EXPRESS specification:

*

ENTITY s1 |In|nlinr element

SUBTYPE OF (dictionary_element);
SELF\dictionary_element.identified_by: supplier_BSU;
org: organization;
addr: address;
INVERSE
associated_items: SET [0 : ? ] OF supplier_BSU_relationship
FOR relating_supplier;
END_ENTITY;

(*
Attribute definitions:

identified_by: the supplier_BSU used to identify this sup
org: the organizational data of this supplier.

addr: the address of this supplier.

5.5 Class data

This subclause containfs

5.5.1 Gener@

inheritance™soncapt,\too~ Fhese shall be clearly distinguished to avoid misunderstandings.
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defined_b i ifi described_by L[0:?
supplier_BSU O—_y cIass_BSUOw _by L10:7] property_BSU

? i

(DER) subclasses SET[0:7] (DER) known_applicable_properties SET[0:?]

O

L defined_types S[0:?
STRING| b definition _types SI0:7H data_type_BSU
note (ABS) T
STRING| p-============== class
(DER) known_applicable_data_types SET[0:?]
remark D --—-=---
STRING| Ppr===========-=--- | its_superclass
source_doc_of_definition i
(ABS) document O = = = == = === = = == - VSN 4 STRINGT-
L

time_stamps
————————— gdtey
lnames \
preferred_name synonymous names S[Q;?
O‘S{RI

short_name item_names i& \\

O\(\ABS\,{graphics
N IEC 222/02
ionships

STRING

STRING| 1O

Figure 7 — Overview of class data

« class_and_property_elements defines data
e class allows for other kinds of class
* item_class is the entity,to hold data

e component_class|i
entity that models ¢

5.5.1.1 clas

The class_BSU enti W evidentification of classes.

SUBTYPEQ emantic_unit);
emantic_unit.code: class_code_type;
defined” by pplier BSU;

DERIVE
absolute_id: identifier:= defined_by.absolute_id + sep_id +
dic_identifier;
known_visible _properties : SET [0 : ?]OF property BSU
:=compute_known_visible_properties(SELF);
known visible data types: SET [0 : ?]OF data type BSU

:=compute_known_visible_data_types(SELF);
INVERSE
subclasses: SET [0 : ?] OF class FOR its_superclass;
added_visible_properties:SET [0 : ?] OF property_ BSU
FOR name_scope;
added_visible_data_types:SET [0 : ?] OF data_type BSU
FOR name_scope;
UNIQUE
UR1: absolute_id;
END_ENTITY; -- class_BSU

(*
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Attribute definitions:

code: the code assigned to this class by its supplier.

defined_by: the supplier defining this class and its dictionary element.

absolute_id: the unique identification of this class.

known_visible_propertiest: the set of property_BSUs that refer to the class as their
name_scope attribute or to any known superclass of this class and that are therefore visible
for the class (and any of its subclass).

slassy\as their
afore visible

known_visible_data_types7: the set of data_type_BSUs that refer to
name_scope attribute or to any known superclass of this class and t
for the class (and any of its subclass).

subclasses: the set of classes specifying this class as their supe

added_visible_properties8: the set of property_BSUs
name_scope and that are therefore visible for the class

Formal propositions:
UR1: the concatenation of supplier cod

5.5.1.2 class_and_proper

The class_and_prop
classes and pro

EXPRESS specifica

names: itemurfames;
definition: definition_type;
source_doc_of_definition: OPTIONAL document;
note: OPTIONAL note_type;
remark: OPTIONAL remark_type;

END _ENTITY;

[*
\

6  Within IEC, all the data element types refer to the IEC root at their name_scope attribute. Therefore all the data
element types defined within IEC are visible for every IEC class.

7 The capability to define visible data types that may be re-used for different data element types is not used in the
current version of IEC 61360. Therefore the added_visible_data_types attribute is empty for all classes.

8 Within IEC, all the data element types refer to the IEC root at their name_scope attribute. Therefore the
added_visibility_properties attribute is empty for all the other classes.

9 The capability to define data_types that may be re-used for different data element types is not used in the
current version of IEC 61360.
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Attribute definitions:
names'® the names describing this dictionary element.
definition'’: the text describing this dictionary element.

source_doc_of_definitionm: the source document of this textual description.

note®: further information on any part of the dictionary element, which is essential to the
understanding.

remark'®: explanatory text further clarifying the meaning of this dictionary g

5.5.1.3 class

The class'® entity is an abstract resource for all kinds of classe

EXPRESS specification:

*

ENTITY class
ABSTRACT SUPERTYPE OF (item_cla

owh. applicable_data_types(
\dietionary) element.identified_by);

OR (list_to_set (SELF. described_by) <=
SELF\dictionary_element.identified_by
\class_BSU.known_visible_properties);
WRS3: NOT all_class_descriptions_reachable (
SELF\dictionary_element.identified_by)
OR (SELF. defined_types <=

SELF\dictionary_element.identified_by
\class_BSU.known_visible data_types);
WRA4 : check_properties_applicability(SELF);
WRS5 : check_datatypes_applicability(SELF);
END_ENTITY;

10 See relevant clause in IEC 61360-1
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FUNCTION check_properties_applicability(cl: class): LOGICAL,;
LOCAL
inter: SET OF property_bsu := [];
END_LOCAL;
IF EXISTS(cl.its_superclass)
THEN
IF (SIZEOF(cl.its_superclass.definition)=1)
THEN

inter := (list_to_set(cl.described_by) *
cl.its_superclass.definition[1]\class.known_applicable_properties
);
RETURN(inter=[]);
ELSE
RETURN(UNKNOWN);
END_IF;
ELSE
RETURN(UNKNOWN);
END_IF;
END_FUNCTION;
FUNCTION check_datatypes_applicability(cl: class): LOGI
LOCAL
inter: SET OF data_type_bsu :=[];
END_LOCAL;
IF EXISTS(cl.its_superclass)
THEN

IF (SIZEOF(cl.its_superclass.d
THEN

inter := cl.defined_types *
cl.its_superclass.definition[1]\cla

RETURN(inter=[])}
ELSE
RETURN(UNKNOW

END_IF;
ELSE

RETURN( W
END_IF;

END_FUNCTIO
(*

Attribute definjtionss
identified_by: the clagss_BSU identifying this class.

its_superclass: reference to the class of which the current one is a subclass.

described_by: the list of references to the additional properties available for use in the
description of the parts within the class, and any of its subclasses.

defined_types”: the set of references to the types that can be used for various
property_DETs throughout the inheritance tree descending from this class.

subclasses: the set of classes specifying this class as their superclass12.

" The capability to define data_types that may be re-used for different data element types is not used in the

current version of IEC 61360.

12 According to IEC 61360-1 a class shall have 0 or more than 1 subclass.
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known_applicable_properties”: the property_BSUs that are referenced by the class or any
of its known superclass by their described_by attribute and that are therefore applicable to
this class (and to any of its subclass).

known_applicable_data_typesM: the data_type_BSUs that are referenced by the class or
any of its known superclass by their defined_types attribute and that are therefore applicable
to this class (and to any of its subclass).

associated_items: allows to access other kinds of data using the BSU mechanism.

Formal propositions:

WR1: the inheritance structure defined by the class hierarchy does not ¢

WR2: only those properties that are visible for a class may becom
virtue of being referenced by the described_by attribute.

WR3: only those data types that are visible for a class m &Rpli e to this class by
virtue of being referenced by the defined_types attribute-

WR4: only those properties that are not applicahle aberitance may become

ed_by attribute.

WRS5: only those data types that are 3plie - by inheritance may become
applicable to this class by virtue of beingT e defined_types attribute.

5.5.2 item_class

The entity item_class pgab gnQf any/type of entity of the application domain that
corresponds to an aytong alone abstraction as a class. It is a supertype
intended to be sub \ of the objects. Nevertheless, it is not defined as
ABSTRACT to eqap i jati odel the classes that are superclasses of two
classes correspondip i inds of objects (e.g. components and materials).

EXAMPLE 1 ari 3 omous and stand-alone abstraction of an object of the

EXAMPLE {§ an autonomous and stand-alone abstraction of an object of the
igrary application domain. It might be represented as a specific subclass

EXAMBLE 3 A product representation is not an autonomous and stand-alone abstraction of
an object of the parts library application domain: it may only exist with a relation
to a product. In ISO 13584-24, part representations are represented as specific
subclass of class.

13 According to IEC 61360-1 the data element types that apply to some component class apply also to all
component classes at lower levels. This attribute gathers the data element types that apply to a class either by
virtue of belonging to the described_by attribute or by inheritance.

14 This attribute gathers the data_types that may be referenced from a component class either by virtue of
belonging to the described_by attribute or by inheritance. Note that the capability to define data_types that
may be re-used for different data element types is not used in the current version of IEC 61360.
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EXPRESS specification:

*

ENTITY item_class
SUPERTYPE OF (ONEOF(component_class, material_class))
SUBTYPE OF (class);

simplified_drawing: OPTIONAL graphics;

cubh _ocloco AranAe oo QETF!’\ 21 0OF nraonaoriyy RS-

TUo €1aSS —pPropTTuCtoTToO T T YU T ot PIUHUIL] L=A A~}

class_constant_values SET[0:?]
OF class_value_assignment;
coded_name: OPTIONAL value_code_type;
WHERE
WR1: QUERY (p <* sub_class_properties
| NOT (p IN SELF.described _by))=[1;
WR2: NOT all_class_descriptions_reachable(SELF.identified_b
QUERY (va <* class_constant_values | SIZEOF (QU R
va.super_class defmed _property.describes_clas
is_subclass (SELF c)
AND (va.super_class_defined_property
IN clitem_class.sub_class_properties))) <>

END_ENTITY;
(*

Attribute definitions:

class_constant_valuds ”: “assignm i current class for class-valued properties
declared in superclassge 6. 8 properties".

5.5.3 component’_class

The @ntity component_class captures the dictionary description of a class of items that
represent, at some level of abstraction, parts or components. A property of which the data type
is_defined by a component_class stands for the aggregation relationship.

EXPRESS specification:

*

ENTITY component_class
SUBTYPE OF (item_class);
END_ENTITY;

(*

15 See relevant clause in IEC 61360-1.
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5.5.4 material_class

The entity material_class captures the dictionary description of a class of materials. Materials
are used to define properties of parts or components. Materials are associated with an idea of
amount, they may not be counted. A property of which the data type is defined by a
material_class captures that some (part of a) product is made of, or contains, some material.

KA

7

ENTITY material_class
SUBTYPE OF (item_class);
END_ENTITY;

(*

5.6 Data element type/properties data

This clause contains definitions for the dictionary data for properties.

5.6.1 property_BSU

The entity property_BSU provides for identification of a

EXPRESS specification:

*

ENTITY property BSU

SUBTYPE OF (basic_semantic_unit);
SELF\basic_semantic_unit.code: pr
name_scope: class BSU;

DERIVE

%ty_

* describes_classes |
s_subclass (¢, name_scope.definition[1] )))=[1];
END_ENTITY,

(*

Attribute definitions:

name_scopew the reference to the class at which or below which the property element is
available for reference by the described_by attribute.

absolute_id: the unique identification of this property.

16 Within IEC 61360 all the data element types refer to the IEC root class by their name_scope attribute. The
dic_identifier of the IEC root class is AAA000-001.


https://iecnorm.com/api/?name=5040e8f77c1eff07c64d4fc313eff677

61360-2 O IEC:2002+A1:2003(E) - 29 -

describes_classes”: the classes declaring this property as available for use in the description
of a part.

Formal propositions:

WR1: any class referenced by the describes_classes attribute of a property BSU either is the
class referenced by its name_scope attribute, or it is a subclass of this class.

UR1: the property identifier absolute_id is unique.

5.6.2 property_DET

The property_DET entity captures the dictionary description of properti

EXPRESS specification:

*

ENTITY property DET

ABSTRACT SUPERTYPE OF ( ONEOF (
condition DET,
dependent_P_DET,
non_dependent_P_DET)

SUBTYPE OF (class_and_property_elems

DERIVE
describ

END_ENTITY;
(*

synonymous_symbolsw: synonymous for the shorter description of the property.

figurew: an optional graphic which describes the property.

det_classification'": the ISO 31 class for this property.
domain: the reference to the data_type associated to the property.

formula'®: a mathematical expression for explaining the property.

17 See relevant clause in IEC 61360-1

18 See relevant clause in IEC 61360-1.
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describes_classesw: the classes declaring this property as available for use in the description
of a part.

Figure 8 presents a planning model of the data associated with property_DETSs.

(ABS) q property BSU p—————]
class | described_by L[0:?] identified_by domain
(ABS) data_type
definition
STRING
formula
note X
STRING| == === === === -— !
O
remark (ABS) ma ematlcal |_string
STRNG| pr====m="7=7==" 71 property_DET
source_doc_of_definition
(ABS)document p= === =-==="==—=—---
figure \ QT@\IG
(ABS) graphics p-=—=—===-=====—=——-= <
det_classification < dates
STRING| p-—-=-=-==== === == - -
<\ &\/l)/ t}no mous_names S[0:?
STRING | p—Er&fere O I strinG
naxes icon
STRING[ o——1T<=4\_\ > |/~=~=~~"=----- (ABS) graphics
IEC 223/02
Figure 8 — Overvie ata elenfent type data and relationships
5.6.3 Condit@ : it andmnondependent data element types
Figure 9 depicts th lement types in the format of a planning model

(ABS) property_DET

1

ONRY E> | 1 1
depends_on S[1:7]

dependent_P_DET non_dependent_P_DET

\/ IEC 224/02

Figure 9 — Kinds of data element types

Note™ that this figure (like others) is simplified: the "depends_on" relation essentially is
implemented with a BSU reference, but a constraint is specified so that the property_DET
referred-to is a condition DET.
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5.6.3.1 condition_DET19

A condition_DET is a property on which other properties may depend upon.

EXPRESS specification:

")

ENTITY condition_DET
SUBTYPE OF (property DET);
END_ENTITY;

(*
5.6.3.2 dependent_P_DET19

A dependent_P_DET is a property whose value depends explicitl
condition(s), like for example ambient temperature.

EXPRESS specification:

*

ENTITY dependent_P_DET
SUBTYPE OF (property DET);
depends_on: SET [ 1: ? ] OF property
WHERE
WR1: QUERY ( p <* depends_o
(p,('1SO13584_IEC6136(
IN TYPEOF (p.definitio

able_implies
A.CONDITION_DET

END_ENTITY;
(*

Attribute definitions:

depends_on: t@t

depends on.

A non_dependent_P_DET is a property that does not depend explicitly on certain conditions.

EXPRESS specification:

A

_ _F_ 1
SUBTYPE OF (property DET);
END_ENTITY;
(*

19 See relevant clause in IEC 61360-1
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5.6.4 Class-valued properties

Class-valued properties are those properties to which in each subclass one single value, valid
for the whole subclass, is assigned, not for every instance within the class individually. By
being included in the list sub_class_properties in entity item_class a property is
distinguished as being of that type. In subclasses which inherit this property, values may be
assigned using the attribute class_constant_values which contains a set of

___class_value _assignments

EXPRESS specification:

*

ENTITY class_value_assignment;
super_class_defined_property: property BSU,;
assigned_value: value_code_type;

WHERE
WR1: definition_available_implies (super_class_defined prope

('1ISO13584_IEC61360_DICTIONARY_SCHEMA'
+'.NON_QUANTITATIVE_CODE_TYPE' IN P
super_class_defined_property.definition[
\property_DET.domain)));
WR2: definition_available_implies (super_clas
( SIZEOF ( QUERY (v <*
super_class_defined_prgp

END_ENTITY;
(*

Attribute definitions:
super_class_d@
being a class_valuéd

assigned_value!
class_value_assi e tance in the class_constant_values list.

Formal

WR1: 2 ass_defined_property shall be of type non-quantitative with codes
(strings) as values:

WR2:the value assigned to the super_class_defined_property shall be type compatible, that
is it-occurs in the value domain of the super_class_defined_property.

20 See relevant clause in IEC 61360-1.
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5.7 Domain data: the type system

The following subclauses contain definitions for the representation of the data types of a
property_DET. Figure 10 outlines, as a planning model, the entity hierarchy for data types.

property DET [——Q (ABS)data_type

domain
4
named_type (ABS) simple_type (ABS) complex_type

1 (1
] | 1 LS )\

boolean_type number_type string_type (ABS) entity_insta&e_}y\ee |>EI_type
1 l \
1 1 <\ clask\instance_type
itati (o)
int_type real_type nongcL;:ftt;/tszve /_ \pm‘»\M\wpe
1 u
: O

real_measure_type real}sqena\ty

int_measure_type non_@mtita@@g Mlaﬁﬁht_type axis2_placement_3d_type
A N/

AN
int_cu rre)a{zy_tlge

axis2_placement_2d_type

IEC 225/02

ierarchy for the type system

In contrasgt to, the ofher\dict ry elements (suppliers, classes, properties) an identification
with the(basic semantic unit concept is not mandatory for data_type, since it will be attached
directly tothe prope ET in many cases, and thus doesn't need an identification. However,
the entities data _type BSU and data_type_element allow for a unique identification where
this is suitable. provides for re-using the same type definition in another property_DET
definition;.even outside the current Physical File.
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5.7.1.1 data_type_BSU
The data_type_BSU entity provides for identification of data_type_elements.

EXPRESS specification:

%)
SU

SUBTYPE OF (basic_semantic_unit);
SELF\basic_semantic_unit.code: data_type_code_type;
name_scope: class BSU;

DERIVE
absolute id: identifier :=

name_scope.defined_by.absolute id
+ sep_id + name_scope.dic_identifier
+ sep_id + dic_identifier;

INVERSE
defining_class: SET [0 : 1] OF class FOR defined_typeS$
UNIQUE
absolute_id;
WHERE
WR1: is_subclass ( defining_class[1], name_s$
END_ENTITY;

(*
Attribute definitions:
code: to allow for unique identification withi icated by the name_scope attribute.

name_scope: the reference ich _of below which the data type element is

absolute_id: th@qu

defining_class: S

The data. type_element entity describes the dictionary element for types. Note that it is not
necessary in every case to have BSU and dictionary_element for a certain data_type,
because a property_DET can refer to the data_type directly. Usage of the BSU relation is only
necessary when a supplier wants to refer to the same type in a different Physical File.

EXPRESS specification:

*

ENTITY data_type_element

SUBTYPE OF (dictionary_element);
SELF\dictionary_element.identified_by: data_type BSU;
names: item_names;
type_definition: data_type;

END_ENTITY;

(*
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Attribute definitions:

identified_by: the BSU that identifies the described data_type_element.
names: the names that allow the description of the defined data_type_element.

type_definition: the description of the type carried by the data_type_element.

5.7.2 The type system

5.7.21 data_type

The data_type entity serves as a common supertype for the entities useg cate the type
of the associated DET.

EXPRESS specification:

*

ENTITY data_type

ABSTRACT SUPERTYPE OF ( ONEOF (
simple_type,
complex_type,
named_type));

END_ENTITY;

(*

5.7.2.2 simple_type

type for the entities used to indicate a

(*

Attribute definitions:

value_format21: the encoding of the format of values for properties.

21 See relevant clause in IEC 61360-1
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5.7.2.3 number_type

The number_type entity provides for values of DETs that are of type NUMBER.

EXPRESS specification:

")

ENTITY number_type
SUPERTYPE OF ( ONEOF (
int_type,
real_type))
SUBTYPE OF (simple_type);
END_ENTITY;
(*

5.7.2.4 int_type

The int_type entity provides for values of DETs that are of type

EXPRESS specification:

*

ENTITY int_type
SUPERTYPE OF ( ONEOF (
int_measure_type,
int_currency_type,
non_quantitative_int_type))
SUBTYPE OF (number_typg);
END_ENTITY;

(*

5.7.2.5 i@e

The int_measure”ty
INTEGER.

for values of DETs that are measures of type

unit:\dic_uni
END_ENTITY;
(*

Attrsibute definitions:

unit22: the unit associated to the described measure.

5.7.2.6 int_currency_type

The int_currency_type entity provides for values of DETs that are integer currencies.

22 See relevant clause in IEC 61360-1.
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EXPRESS specification:

*

ENTITY int_currency_type
SUBTYPE OF (int_type);

currency: OPTIONAL currency_code;
END_ENTITY;

[*

\

Attribute definitions:

currency: the associated code of the described currency according to ISO A2 TAUf not(present,

the currency code has to be exchanged together with the data (values).

5.7.2.7 non_quantitative_int_type
The non_quantitative_int_type entity is an enumeration = nts of the

enumeration are represented with an INTEGER
non_quantitative_code_type and figure 11).

EXPRESS specification:

*

ENTITY non_quantitative_int_type
SUBTYPE OF (int_type);
domain: value_domain;
WHERE
'1SO13584_IEC613 . RY .VALUE_CODE_TYPE'IN
END_ENTITY;
(* Q

Attribute definitions:

domain: the s¢ e d valués described in the value_domain entity.

WR1: the

2 associated with the domain.its_values list shall not contain a
value_code_type:

5.7.2:8 real_type

The'real_type entity provides for values of DETs that are of type REAL.

EXFPRESS specitication:

*

ENTITY real_type
SUPERTYPE OF ( ONEOF (
real_measure_type,
real_currency_type))
SUBTYPE OF (number_type);
END_ENTITY;

(*
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5.7.2.9 real_measure_type

The real_measure_type entity provides for values of DETs that are measures of type REAL.

EXPRESS specification:

*

ENTITY real measure t\/np

SUBTYPE OF (real_ type)
unit: dic_unit;
END_ENTITY;

(*
Attribute definitions:

unit23: the unit associated to the described measure.

5.7.2.10 real_currency_type

The real_currency_type entity defines real currencie
EXPRESS specification:
")
ENTITY real_currency_type
SUBTYPE OF (real_type);

currency: OPTIONAL currency cod
END_ENTITY;

(*

Attribute definitions:

EXPRESS specification:

*

ENTITYboolean_type
SUBTYPE OF (simple_type);
END_ENTITY;

(*

5.7.2.12 string_type

The string_type provides for values of DETs that are of type STRING.

23 see relevant clause in IEC 61360-1.



https://iecnorm.com/api/?name=5040e8f77c1eff07c64d4fc313eff677

61360-2 O IEC:2002+A1:2003(E) -39 -

EXPRESS specification:

*

ENTITY string_type
SUBTYPE OF (simple_type);
END_ENTITY;

(*

5.7.2.13 non_quantitative_code_type

The non_quantitative_code_type entity is an enumeration type where elements of. the
enumeration are represented with a STRING value (see also ENTITY quantitative_
int_type and figure 11).

EXPRESS specification:

ENTITY non_quantitative_code_type
SUBTYPE OF (string_type);
domain: value_domain;
WHERE
WR1: QUERY (v <* domain.its_values |
NOT ('ISO13584_IEC61360_DICTIONAR
TYPEOF ( v.value_code ))) =
END_ENTITY;

(*

_CODE_TYPE' IN

Attribute definitions:

domain: the set of enume

Formal propositiops:
WR1: the vaIues@

value_code_type.

5.7.2.14
The co provides for the definition of types of which the values are
represent . ’ instances.

*

ENTITY complex_type

ABSTRACT SUPERTYPE OF ( ONEOF (
level _type,
class_instance_type,

entity_instance_type))
SUBTYPE OF(data_type );
END_ENTITY;

(*
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5.7.2.15 level_type24

The level_type entity provides an indicator to qualify the values of a quantitative data element
type.

EXPRESS specification:
*)

ENTTTY Tevel fype

SUBTYPE OF (complex_type);
levels: LIST [ 1: 4 ] OF UNIQUE level;
value_type: simple_type;

WHERE
WR1:'1SO13584_IEC61360_DICTIONARY_SCHEMA.NUMBER _
IN TYPEOF ( value_type );

END_ENTITY;

(*

Attribute definitions:

levels: the list of unique elements that specifies which gualii associated with

the property.
value_type: the type of value of the diffg

Formal propositions:

5.7.2.16 level

associated with hy
the same quanti

typy.(“corresponds to the typical value of
the physical quantity*)

max); (*corresponds to the maximal value of
the physical quantity*)

END_TYPE;

(*

5.7.2.17 class_instance_type
The class_instance_type entity provides for values of DETs that are represented as instances

of a class. It is used, in particular, for the description of assemblies or to describe the material
of which a (part of a) component consists.

24 see relevant clause in IEC 61360-1
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EXPRESS specification:

ENTITY class_instance_type
SUBTYPE OF (complex_type);

domain: class_BSU;
END_ENTITY;

(*

Attribute definitions:

domain: the class_BSU referring to the class representing the described type.

5.7.2.18 entity_instance_type

The entity_instance_type entity provides for values of DETs ¢
instances of some EXPRESS entity data types. A type_name

in the dictionary schema.

EXPRESS specification:

*

ENTITY entity_instance_type

SUBTYPE OF (complex_type);
type_name: SET OF STRING;

END_ENTITY;

(*

Attribute definitions:

_ : ibe, in the format of the EXPRESS TYPEOF function,
the EXPRESS enti NeS shall belong to the result of the EXPRESS TYPEOF

function when it ig i Q.a V at references the present entity as its data type.
5.7.2.19

The plat entity provides for values of DETs that are instances of placement entity
data type.

EXPRESS:specification:

*

ENTITY placement_type
SUPERTYPE OF ( ONEOF (
axis1_placement_type,

axis2_placement_2d_type,
axis2_placement_3d_type))
SUBTYPE OF (entity_instance_type);
WHERE
WR1: 'GEOMETRY_SCHEMA.PLACEMENT'
IN SELF\entity_instance_type.type_name;
END_ENTITY;

(*
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Formal propositions:

WR1: the string 'GEOMETRY_SCHEMA.PLACEMENT' shall be contained in the set defined by
the SELF\entity_instance_type.type_name attribute.

5.7.2.20 axis1_placement_type

The axisT_placement_type eniily provides for values of DEIs that are Instances of
axis1_placement entity data type (see ISO 10303-42 for details).

EXPRESS specification:

*

ENTITY axis1_placement_type
SUBTYPE OF (placement_type);
WHERE
WR1: 'GEOMETRY_SCHEMA.AXIS1_PLACEMENT' IN
SELF\entity_instance_type.type _name;
END_ENTITY;

(*

Formal propositions:

5.7.2.21 axis2_placement_2d_type

The axis2_placement_
axis2_placement_2d ¢

EXPRESS specon

Formal propositions:

WR4:.the string 'GEOMETRY_SCHEMA.AXIS2_PLACEMENT_2D' shall be contained in the set
defined for the SELF\entity_instance_type.type_name attribute.

The axis2_placement_3d_type entity provides for values of DETs that are instances of
axis2_placement_3d entity data type (see ISO 10303-42 for details).

EXPRESS specification:

ENTITY axis2_placement_3d_type
SUBTYPE OF (placement_type);
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WHERE
WR1: 'GEOMETRY_SCHEMA.AXIS2_PLACEMENT_3D'
IN SELF\entity_instance_type.type_name;
END_ENTITY;

")

Formal propositions:

WR1: the string 'GEOMETRY_SCHEMA.AXIS2_PLACEMENT_3D' shall be contained in the set
defined for the SELF\entity_instance_type.type_name attribute.

5.7.2.23 named_type

The named_type entity provides for referring to other types via the BSU

EXPRESS specification:

ENTITY named_type

SUBTYPE OF (data_type );
referred_type: data_type BSU;

END_ENTITY;

(*

Attribute definitions:

5.7.3 Values

This clause contains itative data element types (see entity
non_quantitative int] tyg i juantitative_code_type).

Figure 11 outlm i S the data associated with non-quantitative data
element types.

=== ————— = k]
(ABS) dat yp support_resource_ \
schema.identifier INTEGER
e o e oo 1
_———— (ABS) E—
< | document | FT--t—=——s 1 "_-9--__'
( . ,  Mvalue_code_type : integer_type :
| I —— - — ———— [Rpp—— ————
(ABS) 1 source_doc_of_ I
simple_{type : value_domain :
1 1
: source_doc_of _ :
1 value 1
1 1
o) ! its_values L[2:?]
. r-———---
string_type value_domain |—— dic_value MO ! value_type I
Q meaning
non_quantitative_code_ | domain
type synonymous_names S[0:7]
sTRING| b preferred_name STRING
item_names )
STRING short name | |_______ R LR (ABS) graphics

IEC 2856/03
Figure 11 — Overview of non-Quantitative data element types
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5.7.3.1 value_domain25

The value_domain entity describes the set of allowed values for a non-quantitative data
element type.

EXPRESS specification:

*)

ENTITY value_domain;
its_values: LIST [ 2 : ? ] OF dic_value;
source_doc_of value_domain: OPTIONAL document;
languages: OPTIONAL present_translations;
terms: LIST [0 : ? ] OF item_names;
WHERE
WR1: NOT EXISTS ( languages ) OR ( QUERY ( v <* its_values
languages :<>: v.meaning.languages ) = [ ]);
WR2: codes_are_unique (its_values);
END_ENTITY;

*

WR3: EXISTS(languages) OR (QUERY/(v <* its_va
EXISTS(v.meaning.languages)) = []);

Attribute definitions:
its_values: LIST [1:?] OF dic_value;

source_doc_of_value_domain: the
described value_domain entity.

languages: the optional li

terms: the optiong| list
Formal propositioi\s:

WR3: if no langriages \are provided, the value meanings shall not be assigned any language.

5.7.3.2 value_code

Each.value of a non-quantitative data element is associated with a code, that characterizes the
value. A value_code may be either an INTEGER or a value_code_type.

EXPRESS specification:

*

TYPE integer_type = INTEGER; END_TYPE;
TYPE value_type = SELECT (value_code_type, integer_type); END_TYPE;
(*

25 See relevant clause in IEC 61360-1.
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5.7.3.3 dic_value

The dic_value26 entity is one of the values of a value_domain entity.

EXPRESS specification:

*

ENTITY dir‘_\/allm;

value_code: value_type;

meaning: item_names;

source_doc_of value: OPTIONAL document;
END_ENTITY;

(*

Attribute definitions:

value_code®: the code associated to the described value. It ca
or an INTEGER.

code_type

meaning: the meaning associated to this value. It is prov

source_doc_of_valuezs: the optional source docune the valde is defined.

5.7.4 Extension to ISO 10303-41

This clause defines the resources fo
resources defined in ISO 10303-41.

units in a dictionary. It extends the

| of ISO 10303-41 to allow for the representation

of non-Sl-units dent, nor conversion-based (see ISO 10303-41

for details).

END_ENTITYS
(*

Attribute definitions:

name: the label used to name the described unit.

5.7.4.2 assert_ONEOF rule

The assert_ ONEOF rule asserts that ONEOF holds between the following subtypes of
named_unit: si_unit, context_dependent_unit, conversion_based_unit, non_si_unit.

26 See relevant clause in IEC 61360-1.
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EXPRESS specification:

*)

RULE assert ONEOF FOR (named_unit);

WHERE
QUERY (u <* named_unit |
('1ISO13584_IEC61360_DICTIONARY_SCHEMA.NON_SI_UNIT'

H\I TVDEﬁE( \\ ’I\“l\ll'\

('MEASURE_ SCHEMA. SI_UNIT' IN TYPEOF(u))
OR ('1SO13584 _|EC61360_DICTIONARY _SCHEMA.NON_SI_UNIT'
IN TYPEOF(u)) AND
(MEASURE_SCHEMA.CONTEXT_DEPENDENT_UNIT' IN TYPEOF
OR ('1ISO13584_|IEC61360_DICTIONARY_SCHEMA.NON_SI_UNIT,
IN TYPEOF(u)) AND
('MEASURE_SCHEMA.CONVERSION_BASED_UNIT' IN TYPEQ
) =1[I;
END_RULE;
(*

5.7.4.3 dic_unit

« the function string_for_unit (see
given structured representation of a

e an SGML represe i
including G (entity ~mathematical_string, attribute
SGML_representati

The dic_unit ent M be stored in a dictionary.

EXPRESS sp

*

ENTITY dic_uR
structuredrepresentation: unit;
string_representation: OPTIONAL mathematical_string;
END_ENTITY;

(*

Attribute definitions:

structured_representation: structured representation, from ISO 10303-41, including
extension defined in 5.7.4 "Extension to ISO 10303-41 definitions".

string_representation: the function string_for_unit can be used to compute a string
representation from the structured_representation, for the case where no string_
representation is present.
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5.8 Basic type and entity definitions

This subclause contains the basic type and entity definitions which were used in the main part
of the model.

5.8.1 Basic type definitions

This subclause contains the basic fypn and nnfify dnfinifinne’ saorted qllnhqhnfir‘nll\/

5.8.1.1 class_code_type

The class_code_type identifies the allowed values for a class code.

EXPRESS specification:

*

TYPE class_code_type = code_type;
WHERE

WR1: LENGTH(SELF) <= class_code_len;
END_TYPE;

(*

Formal propositions:

WRH1: the length of values corresponding
length of class_code_len.

all be less than or equal to the

5.8.1.2 code_type

*

TYPE code_type
WHERE

END_TYPE;-
(*

Formalypropositions:

WR1: the '.' shall not be contained in a code_type value. "' is used to concatenate identifiers

(see. CONSTANT sep id)
L= 7

WR2: the '-' shall not be contained in a code_type value. '-' is used to compute the identifier as
the concatenation of code and version (see: CONSTANT sep_cv).

WR3: spaces are not allowed, to avoid problems with leading and trailing blanks when
concatenating codes.

WR4: a code_type shall not be an empty string.
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5.8.1.3 currency_code

The currency_code identifies the values allowed for a currency code.

These values are defined according to 1ISO 4217. Values are for example "CHF" for Swiss
Francs, "CNY" for Yuan Renminbi (Chinese), "DEM" for German Mark, "FRF" for French
Francs, "JPY" for Yen (Japanese), "SUR" for SU Rouble, "USD" for US Dollars, "XEU" for ECU
(European Community Unit) etc.

EXPRESS specification:

*

TYPE currency_code = identifier;
WHERE

WR1: LENGTH(SELF) = 3;
END_TYPE;

(*
Formal propositions:

WRH1: the length of a currency_code value shall be egdal to

5.8.1.4 date_type

The date_type identifies the values alo est es are defined according to

ISO 8601.

EXPRESS specification:

*

TYPE date_type = ST
END_TYPE;

(*
The definitioy i he values allowed for a definition.

*

TYPE definition_type
END_TYPE;
(*

translatable_text;

5.8.1.6 DET_classification_type

values are used for DET classification according to I1ISO

31.
EXPRESS specification:

*

TYPE DET_classification_type = identifier;
WHERE

WR1: LENGTH(SELF) = DET_classification_len;
END_TYPE;

(*
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Formal propositions:

WR1: the length of a DET_classification_type value shall be equal to the value of a
DET_classification_len.

5.8.1.7 data_type_code_type

EXPRESS specification:

TYPE data_type_code_type = code_type;
WHERE
WR1: LENGTH(SELF) = data_type _code_len;
END_TYPE;
(*

Formal propositions:

WR1: the length of a data_type_code_type value s egual to the value of a

data_type_code_len.

5.8.1.8 note_type

The note_type identifies the values allg

EXPRESS specification:

*

TYPE note_type sAtra
END_TYPE;

e values allowed for a preferred name.

TYPE prefiname_type = translatable_label;
WHERE

WR1: check_label_length (SELF, pref_name_len);
END_TYPE;

(*

Formal propositions:
WR1: the length of a pref_name_type value shall not exceed the length of pref_name_len.

5.8.1.10 property_code_type

The property_code_type identifies the values allowed for a property code.
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EXPRESS specification:

*

TYPE property_code_type = code_type;
WHERE

WR1: LENGTH(SELF) <= property_code_len;
END_TYPE;

[*

\

Formal propositions:

WR1: the length of a property_code_type value shall be less than or eqyal to.the value of a
property_code_len.

5.8.1.11 remark_type

The remark_type identifies the values allowed for a remark.

EXPRESS specification:

")

TYPE remark_type = translatable_text;
END_TYPE;

(*

5.8.1.12 revision_type
Ilo%ora evision.

The revision_type identifi

EXPRESS specificatio

’) < >
TYPE revision_typ

WHERE
WR1: LE
END_TYPE;

(*
WR1: the length ofafevision_type value shall not exceed the length of revision_len

5.8.113 short_name_type

The'short_name_type identifies the values allowed for a short name.

EXPRESS specification:

*

TYPE short_name_type = translatable_label,;
WHERE

WR1: check_label_length (SELF, short_name_len);
END_TYPE;

(*
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Formal propositions:
WR1: the length of a short_name_type value shall not exceed the length of short_name_len.

5.8.1.14 supplier_code_type

The supplier_code_type identifies the values allowed for a supplier code.

EXPRESS specification:

TYPE supplier_code_type = code_type;
WHERE
WR1: LENGTH(SELF) <= supplier_code_len;
END_TYPE;
(*

Formal propositions:

WR1: the length of a supplier_code_type value shajt'be less\than qual to the value of the

supplier_code_len.

5.8.1.15 syn_name_type

The syn_name_type identifies the value ous name.

EXPRESS specification:

*

TYPE syn_name_type

WHERE
WR1: ch S

END_TYPE;
(*

The value® code_type identifies the values allowed for a value code.

EXPRESS specification:

*)

TYPE value_code_type = identifier;
WHERE

WR1: LENGTH(SELF) <= value_code_len;
END_TYPE;

(*
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Formal propositions:
WR1: the length of a value_code_type value shall not exceed the length of value_code_len.

5.8.1.17 value_format_type

The value_format_type identifies the values allowed for a value format. These values are

defined according to 1oV bUYs and 150 Y759.
EXPRESS specification:

*)TYPE value_format_type = identifier;
WHERE

WR1: LENGTH(SELF) <= value_format_len;
END_TYPE;

(*

Formal propositions:

WR1: the length of a value_format_type va
value_format_len.

Q ceed the length of

5.8.1.18 version_type

The version_type identifies the values alla

EXPRESS specification:

*

TYPE version_type =

WHERE
WR1: L
WR2: EXISTS

(VALUE(SE
END_TYPE;
(*

WR2: version_type shall contain digits only.

5:8:1.19 source_doc_type

The source doc type identifies the values allowed for a source document.

EXPRESS specification:

*

TYPE source_doc_type = identifier;
WHERE

WR1: LENGTH(SELF) <= source_doc_len;
END_TYPE;

(*
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Formal propositions:

WR1: the length of a source_doc_type value shall not exceed the length of source_doc_len.

5.8.2 Basic entity definitions

This subclause contains the basic entity definitions, sorted alphabetically.

5.8.2.1 dates

The dates entity describes the three dates associated respectively to the first version, the
current version and the current revision for a given description.

EXPRESS specification:

*

ENTITY dates;

date_of original_definition: date_type;

date_of current_version: date_type;

date_of current_revision: OPTIONAL date_type;
END_ENTITY;
(*

Attribute definitions:

5.8.2.2 document
The document z YN

example by re

*

ENTITY docum
ABSTRAGT SUPER
END_ENTITY;

(*

5.8.2.3 graphics

The graphics entity is to be subtyped with entities implementing a means for exchanging
graphical data, for example by reference to an external file and exact specification of the
format of the file.

EXPRESS specification:

*

ENTITY graphics
ABSTRACT SUPERTYPE;
END_ENTITY;

(*
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5.8.2.4 identified_document

The identified_document entity describes a document identified by its code.

EXPRESS specification:

*

ENTITY identified document

SUBTYPE OF (document);
document_identifier: source_doc_type;
END_ENTITY;

(*

Attribute definitions:

document_identifier: the code of the described document.

5.8.2.5 item_names

EXPRESS specification:

ENTITY item_names;

icon : OPT ONA
WHERE
WR1: N

(1S013584, 4

short_name\translated_label languages ) )

(s < synonymous_names

[ ISO13584_IEC61360_DICTIONARY_SCHEMA'

+.LABEL_WITH_LANGUAGE'IN TYPEOF(s)))=11));

WR2: NOT EXISTS(languages) OR (QUERY ( s <* synonymous_names |
EXISTS(s.language) AND NOT (s.language IN
QUERY (| <* languages.language_codes | TRUE ))) = [ ]);

WR3: EXISTS(languages) OR (('SUPPORT_RESOURCE_SCHEMA.LABEL' IN
TYPEOF(preferred name)) AND (NOT(EXISTS(short name)) OR

('SUPPORT_RESOURCE_SCHEMA.LABEL' IN

TYPEOF(short_name))) AND (QUERY(s <* synonymous_names |
'1SO13584_IEC61360_DICTIONARY_SCHEMA.LABEL _WITH_LANGUAGE' IN
TYPEOF(s)) = 1));

END_ENTITY;
(*
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Attribute definitions:
preferred_nameZ27: the name which is preferred for use.
synonymous_names”’: the set of synonymous names.

shgrj_name27' OPTIONAIL short name type

languages: the optional list of languages in which the different names are provided.

icon: an optional icon which graphically represents the description iated with the

item_names.

Formal propositions:

"languages" attributes of the translated_labels must
instance as in the languages attribute of this item_names |

shall not be translated.

5.8.2.6 label_with_laf

The label_with_langu

EXPRESS spec@o ‘

*

Attribute definitionss
I: the'Tabel associated to a language.

language: the code of the labelled language.

5.8.2.7 mathematical_string

The mathematical_string entity provides resources defining a representation for mathematical
strings. It also allows a representation in the SGML format.

27 See relevant clause in IEC 61360-1.
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EXPRESS specification:

*

ENTITY mathematical_string;
text_representation: text;
SGML_representation: OPTIONAL text;

END_ENTITY;

[*

\

Attribute definitions:

text_representation: "linear" form of a mathematical string, using ISO 84 nformation and

exchange (see ISO 10303-21).

5.9 Function definitions

no class instance refe
subclass.

EXPRESS spec@

*

FUNCTION agygli 3 |onship (

ELSE

IF EXISTS

current.definition[1]\class.its_superclass)
THEN

RETURN (acyclic_superclass_relationship (
current.definition[1]\class.its_superclass,

IWIP-S1 V-V~ BN wroant dofimitianmT47\\ ).
vIioTtou SHffFeft: U‘-’"""-'V"I.'J‘I}a
ELSE
RETURN (TRUE);
END_IF;
END_IF;
ELSE
RETURN (UNKNOWN);
END_IF;

END_FUNCTION; -- acyclic_superclass_relationship
(*
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5.9.2 check_syn_length function

The check_syn_length function checks that the length of s doesn't exceed the length
indicated by s_length.

EXPRESS specification:

")

— FONCTHONTthetk sy —tengthrt
S: syn_name_type;
s_length: INTEGER) : BOOLEAN;
IF 'ISO13584_IEC61360_DICTIONARY_SCHEMA.LABEL_WITH_LANGUAGE'
IN TYPEOF(s) THEN
RETURN (LENGTH(s.l) <= s_length);
ELSE
RETURN (LENGTH(s) <= s_length);
END_IF;
END_FUNCTION; -- check_syn_length
(*

5.9.3 codes_are_unique function

The codes_are_unique function returns TRUE if the ique within this list of

values.
EXPRESS specification:
*)

FUNCTION codes_are_unique(values: : BOOLEAN;

LOCAL
| s:
li: SET OKU

END_LOCAL;
LE( | 801358/; ‘

THEN

I'N

ZEOF(val ues) = SI ZEOF(1s));

ELSE
| F('1S0O13584_| EC61360_DI CTI ONARY_SCHEMA. | NTEGER_TYPE' I N
TYPEOF(val ues[ 1] . val ue_code))
THEN
REPEAT i := 1 TO SI ZEOF(val ues);
= 1i =+ values[il-value—code;
END_REPEAT;
RETURN( SI ZEOF(val ues) = SI ZEOF(1i));
ELSE
RETURN( ?) ;
END | F;
END_| F;

END_FUNCTION; -- codes_are_unique
(*
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59.4 definition_available_implies function
The definition_available_implies function checks whether the definition corresponding to the

BSU parameter exists or not. Then, if this definition exists, the expression parameter is
returned.

EXPRESS specification:

*

FUNCTION definition_available_implies (

BSU: basic_semantic_unit;

expression: LOGICAL): LOGICAL;
RETURN (NOT (SIZEOF(BSU.definition) = 1) OR expression);
END_FUNCTION; -- definition_available_implies

(*

5.9.5 is_subclass function

The function is_subclass returns TRUE if sub is defined a

EXPRESS specification:

*

FUNCTION is_subclass (sub, super:
IF (NOT EXISTS (sub)) OR (NOT EXI
RETURN (UNKNOWN);

END_IF;

IF sub = super

THEN
RETURN (TRUE);

END_IF;

RETUR
END_IF;
IF SIZEOF(sub.its
IF (sub.it

END_FUNETION; --
(*

Is_subclass

5:9.6 string_for_derived_unit function

The function

(according to ISO 10303-41) passed as parameter. First, the elements of the derived unit are
separated according to the sign of the exponent. If there are elements of both kinds, the '/
notation is used to separate those with positive from those with negative sign. If there are only
negative exponents, the u-e notation is used.

A dot '." (decimal code 46 according to ISO 8859-1, see ISO 10303-21) is used to separate
individual elements.
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EXPRESS specification:

FUNCTION string_for_derived unit (u: derived unit): STRING
FUNCTI ON string_for_derived unit_el enent
(u: derived unit_elenent; neg _exp: BOOLEAN): STRING

LOCAL
result: STRING
END—LOCAL;
result := string for_naned unit(u.unit);

| F (u.exponent <> 0) THEN
I F (u.exponent > 0) OR NOT neg_exp THEN
result :=result + '"**' + FORMAT( ABS(u.exponent
ELSE
result :=result + '**' + FORMAT(uU.exponent
END | F;
END | F;
RETURN(resul t);

END_FUNCTION; -- string_for_derived_unit_element

LOCAL
pos, neg: SET OF derived_unit_element;
us: STRING;

END_LOCAL;

pos := QUERY (ue <* u.elements | ue.exponent >Q

neg := QUERY (ue <* u.elements | ue.exponen

us :=";

IF SIZEOF (pos) > 0 THEN
REPEAT i := LOINDEX (pos) TO
us := us + string_for_derived_upit_
IF i <> HIINDEX (pos)
THEN
us:=us+"'"
END_IF;

END_REPEAT
IF SIZE
THEN

EN us :=us +'("; END_IF;
(neg) TO HIINDEX (neg);
for_derived_unit_element(negli],

"

ELSE
IF SIZEOF(neg) > 0 THEN
REPEAT i := LOINDEX (neg) TO HIINDEX (neg);

us = s +

string_for_derived_unit_element(negli], TRUE);
IF i <> HIINDEX (neg)
THEN
us :=us +"'"
END_IF;
END_REPEAT;
END_IF;
END_IF;
RETURN (us);
END_FUNCTION; -- string_for_derived_unit

(*
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5.9.7 string_for_named_unit function

The string_for_named_unit function returns a STRING representation of the named_unit
(according to ISO 10303-41 and the extension in clause 5.7.4) passed as parameter.

EXPRESS specification:

*)

FIUNCTION string_for_named_unit (u: named_unit): STRING;
IF 'MEASURE_SCHEMA.SI_UNIT' IN TYPEOF(u) THEN
RETURN (string_for_SI_unit (u));

ELSE
IF 'MEASURE_SCHEMA.CONTEXT_DEPENDENT_UNIT' IN TYPE
THEN
RETURN (u\context_dependent_unit.name);
ELSE
IF 'MEASURE_SCHEMA.CONVERSION_BASED_U
THEN
RETURN (u\conversion_based_unit.n
ELSE
THEN
RETURN (u\non
ELSE
RETUR
END_IF;
END_IF;
END_IF;
END_IF;

s/a STRING representation of the si_unit (according to
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EXPRESS specification:

*

FUNCTION string_for_SI_unit (unit: si_unit): STRING;
LOCAL

prefix_string, unit_string: STRING;
END_LOCAL;

!E EXISTS (iinit neafin) TLIE

]
T o O (UG PTeT )T TIe=ry

CASE unit.prefix OF

exa : prefix_string := 'E';

peta : prefix_string := 'P";

tera : prefix_string := 'T";

giga : prefix_string :='G";
mega : prefix_string := 'M';
kilo : prefix_string := 'k’;

hecto : prefix_string :='h’;

deca : prefix_string := 'da’;
deci : prefix_string :='d’;

centi : prefix_string :='c";

milli : prefix_string :='m’;
micro : prefix_string :='u’;

nano : prefix_string :='n’;

pico : prefix_string :='p’;

femto : prefix_sfing :='f

atto : prefix <
END_CASE;
ELSE
prefix_string :=";
END_IF;
CASE unit.name Q
metre
gram

:unit_string :='sr'";
: unit_string := 'HZ";
- unit_string := 'N";
: unit_string := 'Pa’;

:unit_string :="'J";

: unit_string := 'W';
coulomb : unit_string := 'C’;
volt : unit_string :='V";
farad > unit_string := 'F";
ohm : unit_string := 'Ohm’;
siemens : unit_string := 'S";
weber - unit_string := "Wb"
tesla : unit_string :='T";
henry : unit_string := 'H";
degree_Celsius : unit_string := 'Cel’;
lumen > unit_string := 'Im’;
lux : unit_string := "Ix";
becquerel : unit_string := 'Bq";
gray : unit_string := 'Gy’;
sievert : unit_string := 'Sv’;

END_CASE;

RETURN (prefix_string + unit_string);
END_FUNCTION; -- string_for_SI_unit
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5.9.9 string_for_unit function

The string_for_unit function returns a STRING representation of the unit (according to ISO
10303-41) passed as parameter.

EXPRESS specification:

*)

FUNCTION string_for_unit (u: unit): STRING;
IF '"MEASURE_SCHEMA.DERIVED_UNIT' IN TYPEOF(u)
THEN
RETURN (string_for_derived_unit(u));
ELSE
RETURN (string_for_named_unit(u));
END_IF;

END_FUNCTION; -- string_for_unit

(*

5.9.10 all_class_descriptions_reachable function

The all_class_descriptions_reachable function che
describe a class, referred by a class_BSU, and all i
inheritance tree defined by the class hierarchy.

ionafy_elements that
 be computed in the

EXPRESS specification:

FUNCTION all_class_descriptions_reat hab%c 2

): BOOLEAN;
'IF NOT EXISTS(cl)
THEN

RETURN(?);

END_IF; *
IF SIZEOF(cl.defifition
THEN

RETURN(
END_IF;
IF NOT (EXISTS(xl.d¥&fi ass/ts_ )
THEN

(*

5941 compute_known_visible_properties function

visible for a giVen class. When a definition is not available, it returns only the visible properties
that may be computed.

EXPRESS specification:

*

FUNCTION compute_known_visible_properties (cl: class_BSU):
SET OF property_ BSU;

LOCAL
s: SET OF property BSU :=[];
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END_LOCAL;
s:=s + USEDIN(cl,
'1SO13584_IEC61360_DICTIONARY_SCHEMA.PROPERTY_BSU.NAME_SCOPE');
IF SIZEOF(cl.definition)=0
THEN
RETURN(s);
ELSE
IF EXISTS (cl.definition[1]\class.its_superclass) THEN

S .= S ¥ cCOmpute_KNoOwWn_VISIDIe_properties(
cl.definition[1]\class.its_superclass);
END_IF;
RETURN(s);
END_IF;
END_FUNCTION;
(*

5.9.12 compute_known_visible_data_types function

The compute_known_visible_data_types function computes

visible for a given class. When a definition is not available, 4
that may be computed.

EXPRESS specification:

*

FUNCTION compute_known_visible data class B
SET OF data_type_BSU;
LOCAL
s: SET OF data_typse
END_LOCAL;
s:=s + USEDI
'1SO13584_IEQ

IF SIZEOF(cl.defipitio
THEN
RETURN(sY;

ELSE

A.DATA_TYPE_BSU.NAME_SCOPE");

IF EXISTS

.its_superclass) THEN
n_visible data_types(

(*
5.9.13\" compute_known_applicable_properties function

The'compute_known_applicable_properties function computes the set of properties that are
applicable for a given class. When a definition is not available, it returns only the applicable

properties thatmmay becomputed:

EXPRESS specification:

*

FUNCTION compute_known_applicable_properties (cl: class_BSU):
SET OF property_BSU;

LOCAL
s: SET OF property BSU :=[];

END_LOCAL;

IF SIZEOF(cl.definition)=0
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THEN
RETURN(s);
ELSE
REPEAT i:=1 TO SIZEOF(cl.definition[1]\class.described_by);
s := s + cl.definition[1]\class.described_by][i];
END_REPEAT;
IF EXISTS (cl.definition[1]\class.its_superclass) THEN
s := s + compute_known_applicable properties(

crdefinition{ ictassits_Superctass);
END_IF;
RETURN(s);

END_IF;

END_FUNCTION;

(*

5.9.14 compute_known_applicable_data_types function

The compute_known_applicable_data_types function comp
are applicable for a given class. When a definition is not avai
data_types that may be computed.

a types that
applicable

EXPRESS specification:

*

FUNCTION compute_known_applicab
SET OF data_type BSU;
LOCAL
s: SET OF data_type BSU :=[]
END_LOCAL;
IF SIZEOF (cl.definition)=t
THEN

RETURN(s);
ELSE
REPEAT [1]\class.defined_types);
S:=84¢ efined_typesli];
END_REPE#

END_IF;
END_FUNCTION
(*

5.9.15 " list_to_set

The'list_to_set function creates a SET from a LIST named I; the type of element for the SET
will be the same as that in the original LIST.

EXPRESS specification:

*

FUNCTION list_to_set(l: LIST [0:?] OF GENERIC:type_elem)
: SET OF GENERIC: type_elem;

LOCAL
s: SET OF GENERIC: type_elem := [];

END_LOCAL;

REPEAT i:=1 TO SIZEOF(l);
s :=s + I[i];
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END_REPEAT;

RETURN(s);

END_FUNCTION: -- list_to_set

END_SCHEMA,; -- ISO13584_IEC61360_dictionary_schema

(*

5.9.16 Check_properties_applicability

The check_properties_applicability function checks that only those properties that are not
applicable for a class by inheritance may become applicable to this class by virtue of being
referenced by the described_by attribute.

EXPRESS specification:

*

FUNCTION check_properties_applicability(cl: class): LOGICAL;

LOCAL
inter: SET OF property_bsu := [];
END_LOCAL;
IF EXISTS(cl.its_superclass)
THEN
IF (SIZEOF(cl.its_superclass.definition)=1)
THEN
inter := (list_to_set(cl.desgribed k
cl.its_superclass.defini
known_applicabl
RETURN(inter = []);
ELSE
RETURN(U
END_IF;
ELSE
RETURN(TRUE

END_IF;
END_FUNCTIOh
(*

EXPRESS specifisation:

*

FUNETION check_datatypes_applicability(cl: class): LOGICAL,;

LOCAL
inter: SET OF data_type_bsu :=[];
L ~END | OCAl ;
IF EXISTS(cl.its_superclass)
THEN
IF (SIZEOF(cl.its_superclass.definition) = 1)
THEN
inter := cl.defined_types *
cl.its_superclass.definition[1]\class.
known_applicable_data_types;
RETURN(inter = []);
ELSE

RETURN(UNKNOWN);
END_IF;
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ELSE
RETURN(TRUE);
END_IF;
END_FUNCTION; -- check_datatypes_applicability
(*

6 1S0O13584_IEC61360_language_resource_schema

The following schema provides resources for permitting strings in various languages. It has
been extracted from the Dictionary schema, since it could be used in other schemata. It is
largely based on the support_resource_schema from ISO 10303-41: STEP part+41:
"Fundamentals of Product Description and Support”, and can be seen as a ension-to that.

G diagram of 1SO13584_IEC61360_language_resource_schem resource_
schema, for a graphical depiction.

EXPRESS specification:

*

present_translations

1
STRING label 1
AR
languages
\\m\ns@e)d_label #c
labels 1:2] \/

language_codes *L[1:7]
languages O
1
! I language_code | STRING
| _language o STRING]|
1

language

STRING| |5 > _
1 global_language_assignment

translated_text [|—

texts L[1:?]

IEC 227/02

Figure 12 - EXPRESS-G diagram of ISO13584_IEC61360_language_resource_schema

and support_resource_schema

6.1 1ISO13584_IEC61360_language_resource_schema type and entity definitions

This subclause contains the EXPRESS type and entity definitions in the 1SO13584_IEC61360_
language_resource_schema.
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6.1.1 language_code
The language_code type enables to identify a language according to ISO 639. Values are for

example "EN" for English in general, "FR" for French, "RU" for Russian, "DE" for German, "en
GB" for UK English, "en US" for US English, etc..

EXPRESS specification:

*

TYPE language_code = identifier;
END_TYPE;
(*

6.1.2 global_language_assignment

The global_language_assignment entity specifies the language ft
translatable_text, if label and text are selected, respectively ( i
indication as is done in translated_label and translated_text).

EXPRESS specification:

*

ENTITY global_language_assignment;
language: language_code;

END_ENTITY;

(*

Attribute definitions:

language: the code of

6.1.3 prese ns}a

The present_transké
and translated_te

ENTITY present lations;

langua :LIST[1:7?]OF UNIQUE language_code;
UNIQUE

URT: language_codes;
END/ENTITY;

(*

Attribute definitions:

language_codes: the list of unique language codes corresponding to the language in which a
translation is made.

Formal proposition:

URA1: for each list of language_code there shall be a unique instance of present_translations
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6.1.4 translatable_label

A translatable_label defines a type of values that can be labels or translated_labels.

EXPRESS specification:

*

TYPE tranqlatahlp_lnhpl =SELECT (Inhnl, trnnqlatpd_lahnl);

END_TYPE;
(*

6.1.5 translated_label

The translated_label entity defines the labels that are translated a esponding
languages of translation.

EXPRESS specification:

*

ENTITY translated_label;
labels: LIST [ 1 : ? ] OF label,;
languages: present_translations;

WHERE
WR1: SIZEOF (labels ) = SIZ

END_ENTITY;

(*

Attribute definitions:

WR1: the n

Informal propositiens:
IP1: the content ofNabels[i] is in the language identified by languages.language_codes[i].

6.1.6 translatable_text

A translatable_text defines a type of values that can be texts or translated_texts.

EXPRESS specification:

*

TYPE translatable_text = SELECT ( text, translated_text);
END_TYPE;

(*
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6.1.7 translated_text

The translated_text entity defines the texts that are translated and the corresponding
languages of translation.

EXPRESS specification:

")
ENTITY translated_text;
texts: LIST [ 1: ? ] OF text;
languages: present_translations;
WHERE
WR1: SIZEOF (texts ) = SIZEOF (languages.language_codes);
END_ENTITY;

(*

Attribute definitions:
texts: the list of texts which are translated.

languages: the list of languages in which each text |
Formal propositions:

WR1: the number of texts contained in the equal to the number of languages

Informal propositions:
IP1: the content of tex N identified by languages.language_codesJi].

6.2 ISO13584§; ¢ _resource_schema function definitions

This subclause ' ich are referenced in WHERE clauses to assert data
consistency.

6.2.1 nction
The check>la unction checks that no label in | exceeds the length indicated by
I_length.

EXPRESS specification:

*

FUNCTION check_label_length (
I: translatable_label:

|_length: INTEGER) : BOOLEAN;
IF '1ISO13584_IEC61360_LANGUAGE_RESOURCE_SCHEMA.TRANSLATED_LABEL'
IN TYPEOF(I)
THEN
REPEAT i :=1 TO SIZEOF (l.labels);
IF LENGTH(l.labels[i]) > |_length
THEN
RETURN (FALSE);
END_IF;
END_REPEAT;
RETURN (TRUE);
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ELSE

RETURN (LENGTH() <= |_length);
END_IF;
END_FUNCTION; -- check_label_length
(*

6.2.2 check_text_length function

The check_text_length function checks that no text in t exceeds the length indicated by
t_length.

EXPRESS specification:

*

FUNCTION check_text_length (
t: translatable_text;
t_length: INTEGER) : BOOLEAN;
IF '1ISO13584_IEC61360_LANGUAGE_RESOURCE_SCHEMA.
IN TYPEOF(t)

THEN
REPEAT i :=1 TO SIZEOF (t.texts);

IF LENGTH(t.texts[i]) > t_length

THEN

RETURN (FALSE);

END_IF;
END_REPEAT;
RETURN (TRUE);

ELSE
RETURN (LENGTH
END_IF;

rce_schema rule definition

The rule single_laf s S ent’asserts that only one language may be assigned to be
used in translatable\lak 3 atable_text, respectively.

*

RULE single_!

WHERE
SIZEOF ( global_language_assignment ) <= 1;

END_RULE;

ENDASCHEMA; -- ISO13584 _IEC61360_language_resource_schema

(*

& assignment FOR (global_language_assignment);

7 Templates

7.1 Templates derived from the EXPRESS code
In the following subclauses "templates" are listed which indicate the names and the order of

the attributes for a certain instance. They are aimed to facilitate reading of the clause
containing the data.

"e_i_n"is an abbreviation for "entity instance name", as defined in ISO 10303-21, clause 7.3.4.
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