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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2. EXPRESS Dictionary schema

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of the IEC is to promote international co-operation on

Com

non-gdg
the Intprnational Organization for Standardization (ISO) in accordance with conditions

losely with
 between

the tw¢g organizations

2) The fdrmal decisions or agreements of the IEC on technical matters expfe a i international
consefsus of opinion on the relevant subjects since each technical com i interested
Nationpl Committees.

3) The d e form of
standg

4) In ord¢ Standards
transp. en the IEC
Standd

5) The IE equipment
declargd to be in conformity with’Ore of it;

6) Attentipn is drawn to the t of patent
rights.|The IEC shall not b

Internati

ibnal Sta @b
IEC technical comm

The text

Full info

)d graphical symbols.

of this standard is based on following documents:

\ \ \/%DIS Report on voting

X 3D/53/FDIS 3D/58/RVD

épared by subcommittee 3D: Data sets for libfaries, of

he yoting for the approval of this standard can be found in the report @n voting
indicated inthe abovetable.

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

Part 1:
Part 2:
Part 3:
Part 4.

Definitions - Principles and methods
EXPRESS Dictionary schema
Maintenance and validation procedures

IEC reference collection of standard data element types, component classes and terms.

Annexes A and B are for information only.
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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 and object

The scope of this part of IEC 61360 is the common ISO/IEC dictionary schema based on the

intersection of the scopes of the two base standards:

— IEC 61360-1, Standard data element types with associated classification scheme for electric
componems = Part 1 Definmitions = Principies and methods, and

— 1S0|13584-42, Methodology for structuring part families

The pregented EXPRESS model represents a common formal mode
facilitatef a harmonization of both.

ndcgds and

Relevant parts of their scope clauses are cited below.

From IEC 61360-1:
" This part of IEC 61360 specifies the principles to be u )cal data element types
with asgociated classification schemes needed to—de : components, |ncluding
electronic and electromechanical componeh i : eleptro-technical equipment and
systems

From ISP 13584-42:

" This pgrt of ISO 13584 specifies:

— the erties of
parts. d in the
dicti

— the 5 for the

The objg QS given
above, 3 of such
data.

The inte allowing
for the i pr of the
standard

Two schiemas-are provided in this part of IEC 61360 defining the two options that may be selected by

an implementation. Fach of these options is referred to as a conformance class

— The 1SO13584 IEC61360_dictionary_schema * provides for modelling and exchanging technical
data element types with associated classification scheme but without modelling the definitions of
the terms used in the data element type definitions. It constitutes conformance class 1 of this part
of IEC 61360.

— The IEC61360_extended_dictionary_schema provides for modelling and exchanging technical
data element types with associated classification scheme together with modelling definitions of
and references to the terms used in the data element type definitions. It constitutes conformance
class 2 of this part of IEC 61360.

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

The exchange format defined by conformance class 2 provides also for exchanging the definitions of
the terms used in the definitions of data element types and their associated classification scheme when
such an exchange is required, despite the lack of compatibility with implementations compliant with the
ISO 13584 series.

Both committees agreed NOT to change and/or modify the presented EXPRESS model independent of
each other in order to guarantee the harmonization and the reusability of the work from both
committees. Requests for amendments should therefore be sent to both committees. These requests
should be adopted by both committees before modifying the EXPRESS information model.

1.2 Nofmative references

onstitute

The follgwing normative documents contain provisions which, through re e
[ alid. All

provisions of this part of IEC 61360. At the time of publication, the
normatiile documents are subject to revision, and parties to agree t of IEC
61360 gre encouraged to investigate the possibility of applyjr 5 of the
normatiie documents indicated below. Members of IEC and ISQ maigtai ntly valid
Internatipnal Standards.

IEC 61360 (all parts), eme for

IEC 61360-1: 1995,

eme for

associated classification schHeme for
'EC reference collection of standard data

IEC 61360-4: 1997,

ISO 31 (
ISO 639

ISO 843 jormand documentation - Conversion of Greek characters ipto Latin

ISO 421 des for the representation of currencies and funds

ISO 609B: 1985 Information processing - Representation of numerical values in ¢haracter

strings for information interchange

ISO 8601: 1988, Data elements and interchange formats - Information interchange -
Representation of dates and times

ISO 8859-1: 1987, Information processing - 8-bit single-byte coded graphic character sets -
Part 1: Latin alphabet No. 1

ISO 8879: 1986, Information processing - Text and office systems - Standard Generalized
Markup Language (SGML)

ISO 9735: 1988, Electronic data interchange for administration, commerce and transport
(EDIFACT) - Application level syntax rules
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ISO 10303-11: 1994,

ISO 10303-21: 1994,

ISO 10303-41: 1994,

ISO 10303-42: 1994,

—9—

Industrial automation systems and integration - Product data representation
and exchange - Part 11: Description methods: The EXPRESS language
reference manual

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

Industrial automation systems and integration - Product data representation
and exchange - Part 41: Integrated generic resources: Fundamentals of
product description and support

Industrial automation systems and integration - Product data representation
and exchange - Part 42: Integrated generic resources: Geometric and

tonaloaical ranresantation
tOPGIOGHEHEPFHESeREHIOR

ISO 12083: 1994,

ISO 13584 (all parts),

ISO 135B4-42:---,

2 Defirfitions

For the gurpose of this part of IEC 61360,

2.1

Basic Sgmantic Unit (BSU)
entity that provides an absa
(e.g. clagses, data element tyg

2.2
dictionary elemen<>
set of atfributes thatcofisti

(e.g. clagses, data ele

2.3
common
informatig

24
data typ¢
set of all
NOTE — W
element type.

2.5
IEC root class

Information and documentation - Electronic maQuscriptNp tion and

Industrial automation systems and Part 42:

Description methodology: Methodp

domain

each data

class that is the superclass of all the classes defined in IEC 61360-4; its class code is ‘AAA000" and its

version is ‘001’

2 Tobe published.
3 Tobe published.
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2.6

applicable data element type

data element type that is defined for a component class and that applies to any component that
belongs to this component class

2.7

visible data element type

data element type that is defined for acomponent 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.

3 Abbreviations

In this standard the following abbreviations are used:

— BSU: Basic Semantic Unit
— DET: Data Element Type
— ICS International Classification of Standards

— Sl International System of Units

4 Overview of the common dictionary schema and

In the fo[lowing subclauses the architecture of the cgmmap-digtione ed and it
will be explained how the same informati v g i dards to
ensure their compatibility.

The common dictionary schema combineg the requi nerefore,

it contains resources to accommodate the \sped equirem 5. These
resourcgs are provided eithé i apak or as subtypes of the types defined to|fulfil the
common requirements.
4.1 Use of thico ' g Q exchange IEC 61360-1 compliant data

a) The|ISO 135845 blements

b) owever,

dded as

fourteen character long exchange format that shall be padded with eight underscores (*_’);

— value code of the value of a data element type: the variable character length of the IEC code
shall be left justified in the eighteen character long exchange format that shall be padded with
underscores (‘*_);

— coded name of a component class: the variable character length of the IEC code shall be
left justified in the eighteen character long exchange format that shall be padded with
underscores (‘*_);

— revision number:  the two character long IEC code shall be right justified and shall be

padded with one zero (‘0’).

c) If acomponent class has a superclass, the coded_name shall be defined as a value_code in the
domain of the classifying data element type of the superclass.

d) |If a classifying data element type exists within a specific component class, for each value in its
domain a subclass and a term shall be defined.
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e) A classifying data element type, optional in conformance class 2 in the common dictionary
schema, shall always be provided for the component classes defined according to IEC 61360-1.

f)  Only Sl units shall be used although the common dictionary schema enables the use of many
kinds of system units. When using this schema however for the exchange of IEC 61360 compliant
data, only Sl units shall be used for quantitative data element types.

4.2 Compatibility with 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, conformity with conformance class 1 of this part of IEC 61360 requires that all the entities,
types and associated constraints defined in the common dictionary schema be supported. ISO 13584
data conformlng to the common dictionary schema may thus be processed by an IEC 61360

implemep o rgludes all
the featyres of conformance class 1.

In ISO [L3584, a specific conformance class es and
associat mpliant
implemeptation conforming to this conformance class shall therefore 3 Hata that

4.3
Due to 0 spaces in ngmes -, a
number pf similar 'EXPRESS names' are ¢ eated DV 0 j derscore

parts lib

The tablg

51360-1.
ther with

Naming in 61360-1

compong
condition_|
dependg
det_claskifi
(DER)di¢
dic_valu
material |
meaning

Component class

Condition data element type
Data element type

Data element type class
Identifier

Value

Material class

Value meaning

non_dependent P_DET
preferred_symbol
revision

source_doc_of definition
source_doc_of definition
source_doc_of definition
synonymous_symbols
unit

value_code

version

Data efementtype
Preferred letter symbol
Revision number
Source document of data element type definition
Source document of component class definition
Source document of term definition
Synonymous letter symbol

Unit of measure

Value code

Version number

4 This conformance class is defined as conformance class 0 in ISO 13584-24.
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4.4 Main structure of the common dictionary schema
This subclause explains the main resource constructs provided by the common dictionary schema.
— dictionary_element is any element defined in the dictionary;

— supplier_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.

In the pfesentation of the common dictionary schema, some overyiew\diagr ided as
planning| models (figures 1 to 11). These planning models use the E ation for
the EXPRESS language.

For clarification of the diagrams, some of the relationships tr

omitted. |Figure 1 below outlines as a planning model ictionary
schema,
Most of of detail
which is

domain

N S N i | l 7
suppl \ O (ABS)property DET (ABS)data_type

This clayise,”which constitutes the main part of the common information model of ISO 13584-42 and
IEC 61360, contains the full EXPRESS listing of the dictionary schema, annotated with comments and
explanatory text. The order of text in this clause is determined firstly by the order imposed by the
EXPRESS language, secondly by importance.

*)
SCHEMA 1S013584 IEC61360_dictionary_schema;
(*

5.1 References to other schemata

This subclause contains references to other EXPRESS schemata which are used in the Dictionary
Schema. Their source is indicated in the respective comment.
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*
REFERENCE FROM support_resource_schema (identifier, label, text);
(* from ISO 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 ISO 10303-41: STEP Part 41: "Fundamentals of Product
Description and Support" *)
REFERENCE FROM 1S0O13584 IEC61360_language_resource_schema,
(* see clause 6 "ISO13584 IEC61360_language_resource_schema" *)

(*

5.2 Constant definitions

This subclause contains constant definitions used later in subclause e amd entity

definitions).

EXPRES$S specification:

*

CONSTANT

property| code_len: INTEGER:= 14;
class_cqde_len: INTEGER:= 14;
data_tyge_code_len: INTEGER:= 14;
supplier| code_len: INTEGER:= 18;
version_jen: INTEGER:= 3;
revision [len: INTEGER:= 3;
value_cgde_len: INTEGER:= 18;
pref_name_len: INTEGER:= 30;
short_ngme_len: INTEGER
syn_nanpe_len:

DET_cI%lssification_len:

source_¢loc_len:

value_format_len: INTE

sep_cv: STRING:=~;
sep_id: .STRING:
END_COQNSTANT;

(*

5.3

5.3.1

In the ex ample, a
dictionan 0 a pre-
existing flassy-or wher'the content of a library is exchanged, dictionary elements are only referenced

and notlincluded every time. It must be possible to refer unambiguously and consistently to the
dictionary data.

Thus, it is a clear requirement first, to be able to exchange pieces of data, and secondly, to have
relationships between these pieces. This is depicted in figure 2.

Every one of these pieces corresponds to a Physical File (according to ISO 10303-21). EXPRESS
(see ISO 10303-11) attributes can only contain references to data within the same Physical File. Thus
it is impossible to use EXPRESS attributes directly to implement inter-piece references.
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Pieces of
Dictionarv data

OO

Figure 2 - Pieces of data with relationshi

:1998(E)

5.3.2 Three level architecture of the dictionary data

In this stibclause the concept of basic_semantic_unit duc a means to inpplement

these irter-piece references. A BSU provides a e identification for dictionary

descriptipns. This is depicted in figure 3.

Assume - 0 a certain dictionary description,

e.g. to cpnvey the value of a property of a Ccomponen his by referring to a Basic Semdntic Unit

through

A dictior refers tp-a Basic Semantic Unit through the|attribute

identified_| te identifiers of the Basic Semantic Units this

indirect felation is establi

Note tha}:

— both item can be present in the same Physical File, but heed not
be;

— the [dict nt\does not need to be present for the exchange of some Content ltem
refe e it is assumed to be present in the dictionary of the targel system
alre diCtionary data can be exchanged without any content data;

— the pasic semantic unit can be one single instance in the case where both dictionary elerpent and
contentiteminstances-aretnthe-same Phyoiual FI:C,

— the same mechanism applies also to references between various dictionary elements (e.g.
between a component class and the associated property_DET s).

A BSU provides a reference to a dictionary description in any place where this is needed, e. g. dictio-
nary delivery, update delivery, library delivery, component data exchange. The data associated with a

property
Figure 3

could be exchanged as a couple (property_BSU , <value>).
outlines the implementation of this general mechanism.
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Dictionary Element

identified by

absolute id:
Basic Semantic Unit ) IEC.root.XYZ

- - — absolute id:
Basic Semantic Unit ) |EC.root.XYZ

dictionary definition

Content Item
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5.3.2.1 | basic_semantic_unit
A basic_|semantic_unit is a unique identification of a dictionar

EXPRES$S specification:
%)

ENTITY |basic_semantic_unit
ABSTRACT SUPERTYPE OF ( ONEOF (
supplier_BSU,

DERIVE

INVERS

dictionan
END_ENTITY+-- basit”semantic_unit

(*

Attribute definitions:

code’: the code assigned to identify a certain dictionary element.

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

7

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

s See IEC 61360-1 clauses 3.2.1 and 5.3.1 .
6 See IEC 61360-1 clauses 3.2.7 and 5.3.2 .
! See IEC 61360-1 clauses 3.2.9 and 5.3.4 .
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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 is a full definition of the data required to be captured in the semantic dictionary
for some concepts. For every concept a separate subtype shall be used. The dictionary_element is
associated with a basic_semantic_unit , which serves to uniquely identify this definition in the
dictionary.

Figure 4 presents a planning model of the relationship between the basic semantic unit and the

dictionary element.
(ABS) dictionary_element
0
(INV) definition S[0:1] identified_by

((ABS) basic_semantic_unit

(INW, referenced_by'§[0:1]

By includi ibuteih the basic_semantic_unit entity, it forms part of the identification of
a diction ontrast to the revision and time_stamps attributes).

EXPRESY

*)
ENTITY dictionary_element
ABSTRACT SUPERTYPE OF ( ONEOF (
supplier_element,
class_and_property_elements,
data_type_element));
identified_by: basic_semantic_unit;
time_stamps: OPTIONAL 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.

revision °: the revision number of this dictionary element.

5.3.2.3 content_item

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

EXPRESS specification:

%)

ENTITY content_item
ABSTRACT SUPERTYPE;

tictiomary defmitiombasic—semarntic_uomit;
END_ENTITY;

(*
Attribute|definitions:

dictionary_definition:  the Basic Semantic Unit to be used far
dictionary.
5.3.3
For ever|
shall be
Element

for each
here, ho

L L

suppligr_

‘ supplier_element ‘ ‘ (ABS) property_DET‘

h in the

Subtypes
ictionary

ictionary Elements is fedefined
. This is not graphically

depicted

‘ (ABS)class ‘ ‘ data_type_elemert

data_type_BSU

Figure 5 - Current BSUs and dictionary elements

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".

8 See IEC 61360-1 clauses 3.2.8 and 5.3.3 .
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Identification of dictionary elements: three-level structure

:1998(E)

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

— supplier (of dictionary data);

— clas

S;

— class-related dictionary elements (any dictionary element defined in the context of a class; in this

standard class-related dictionary elements are property DET and data_type_element,

are

provisions to extend this mechanism to other items).

but there

An absolute identification can be achieved by concatenation of the applicable code for each level.

This identification scheme is appropriate within a multi-supplier context. If, in a cerle@ application area,

only datd
are then
present,

This ide
absolute]

535

The BSU - Dictionary Element mechanism is very genera

here (se
Dependi

...... _relgted_BSU entity has to be subtyfed.\¢ is
the entity dictionary_element (as is done In -

5.35.1

The sup
for the IS

EXPRESY

[ Of ONe Single (data-) Supplier are relevant, the corresponding parts of e id

to avoid clashes of identifiers.

ntification scheme is described formally in the ... BSU entitje
[ id .

Extension possibilities for other types of data

e figure 5). This subclause specifies some fa
ng on whether the scope of the ideuqtifier i

supplier_related_BSU

blier_related_BSU

*

ENTITY
ABSTRA
SUBTYH

The clags_related™B provides for the dictionary elements to be associated with classes

ISO 135

BZtabIes,_documents, etc...

n, which
must be

attribute

ata used
er kinds.
Eponding
ribute of

ers, e.g.

e.g. for

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 of BSUs with suppliers.
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EXPRESS specification:

*

ENTITY supplier_BSU_relationship
ABSTRACT SUPERTYPE;
relating_supplier: supplier_element;
related_tokens: SET [ 1: ? ] OF supplier_related_BSU;

END_ENTITY;
(*

Attribute definitions:

relating_supplier:

the supplier_element which identifies the data supplier.

related_tokens: the set of dictionary elements associated with the supplier identified by the
relating_supplier _attribute.

5.3.5.4 | class_BSU_relationship

The class_BSU_relationship entity is a provision for association of BSU \ classes;

EXPRESS specification:

*

ENTITY [class_BSU_relationship
ABSTRACT SUPERTYPE;
relating_class: class;
related_tokens: SET [ 1: ? ] OF class_relaté

END_ENTITY;
(*

Attribute|definitions:
relating_[class: the class whi

related _fokens: the set pf dictiq

attribute

54 Supplie@

This subclause contain

multi-supplier ervir
element] Figute 6

EXPRES finjtioR,

)_class

the representation of data about a supplier itsgelf. In a
ary to be able to identify the source of a certain dictionary
ning model of the data associated with suppliers, followed by the

(J supplier BSU [ class_BSU
identified by

| dafinad b,

GEeHRCa—0Y

SUPD"e"_e|ementorg—u person_organization_schema.organization

- person_organization_schema.address>
addr

Figure 6 - Overview of supplier data and relationships
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54.1 supplier_BSU
The supplier_BSU entity provides for unigue identification of suppliers of dictionary data.

EXPRESS specification:

*

ENTITY supplier_BSU
SUBTYPE OF (basic_semantic_unit);
SELF\basic_semantic_unit.code: supplier_code_type;
DERIVE
SELF\basic_semantic_unit.version: version_type:='001";
absolute_id: identifier:= SELF\basic_semantic_unit.code;
UNIQUE
UR1: absolute_id;
END_ENTITY;

(*

Attribute|definitions:

code: the supplier's code assigned according to ISO 13584-26.
version: | the version number of a supplier code shall be equal to 8Q1.

absolute) id: the absolute identification of the supplier.

Formal gropositions:

UR1: Th
5.4.2 supplier_element
The sup

EXPRES$S specification:

*

)
ENTITY supplier_
SUBTYRE OF (dictiorigry

INVERS

Attribute|definitions:

identified_by: the supplier_BSU used to identify this supplier_element.
org: the organizational data of this supplier.
addr: the address of this supplier.

associated_items: allows access to other kinds of data via the BSU mechanism (e.g. program library
in ISO 13584).
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55 Class data
This subclause contains definitions for the representation of dictionary data of Classes.
55.1 General

Figure 7 outlines, as a planning model, the data associated with Classes and their relationship to other
Dictionary Elements.

As indicated in figure 7 with the its_superclass attribute, classes form an inheritance tree. It is
important to note that throughout this standard the terms "inheritance" and "to inherit" stand for this
relationship between classes (defined in the dictionary), although EXPRESS has an inheritance
concept, too. These shall be clearly distinguished to avoid misunderstandings.

| e |
Supplier_BSU Class BSU Property_D&J
LQO—‘_O—_pi described_by L[0:?] 5
defined_by identified_b:

(DER) known_applicable_py;{ ties SEW
(DER) subclasses SET[0:/] Doma&S&gNon\E%JT\/
N

String O definition defined_types S[0:?
Class (DER) known_applicable_data Jtypes SET[O:?
String O \&Q
note
String Q ” /\
remar m

Document (O

source_doc_of_definition

sote [Py ome| o) [ows ||
eferred_{iame S[0:?
ffet Name syhonymous_names S[0:?]

Stri

sKort_name

Overview of class data and relationships

The dicti
levels:

Classes (as shown in figure 7) is spread over four inheritarice

— clag

— clasp allows forother kinds of classes to be specified later (e.g. in ISO 13584-24);

— item—ctass—istheentityto-hotddatao
components, materials,...);

— component_class is the entity that models component classes and material_class is the entity
that models classes of materials.

5.5.1.1 class_BSU

The class_BSU entity provides for the identification of classes.
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EXPRESS specification:

*

ENTITY class_BSU
SUBTYPE OF (basic_semantic_unit);
SELF\basic_semantic_unit.code: class_code_type;
defined_by: supplier_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 narric__ oCUpcT,
added_visible_data_types:SET [0: ?] OF data_type BSU
FOR name_scope;

UNIQUH
UR1: absolute_id;
END_ENTITY; -- class_BSU

(*

Attribute|definitions:

defined_|by: the supplier defining this clé

absolute] id:  the unique identification of thi

known_\isible_properties ° 3 ' scope
attribute|or to any known superclass a ; d any of

its subcl@ss).

known_ \lisible_daj
name_s¢ope attri

class (and any of its s

as their
e for the

subclasg

added_Misi . X . the/set of property BSUs that refer to the class as their namg_scope
and thatfs &

added_Misible_‘data typss the set of data type BSUs that refer to the class Jas their
name_sg¢ope .and thatare therefore visible for the class (and any of its subclass).

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.

10 The capability to define visible data types that may be reused 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.

11 .- . )
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.

12 - ) . . . .
The capability to define data_types that may be reused for different data element types is not used in the current version

of IEC 61360.
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Formal propositions:

URZ1: The concatenation of supplier code and class code is unique.

55.1.2

The class_and_property elements

class_and_property_elements

and property DETSs.

EXPRESS specification:

*

ENTITY class_and_property _elements
ABSTRACT SUPERTYPE OF ( ONEOF (

property_DET,

clacel)
CraSS

SUBTYH

END_EN
(*

Attribute

77
E OF (dictionary_element);
names: item_names;
definition: definition_type;
source_doc_of_definition: OPTIONAL document;
note: OPTIONAL note_type;
remark: OPTIONAL remark_type;
TITY;

definitions:

names *

definition

source_(¢loc_of definition **: the source

note **:

understgnding.

remark *
55.1.3
The clag

EXPRES

*

ENTITY
ABSTRA
SUBTYH

the names describing this dictionary eleme,

. the text describing this dictio

further informatio

: explanafﬁf
class

SELF\dictionary_element.identified_by: class_BSU;

e crmarclacce ADTIANAL eclace B -
o —SupercaSS—orT ot Ciaoo—bBoo;

described_by: LIST [0: ?]JOF UNIQUE property_BSU;
defined_types: SET [ 0: ? ] OF data_type BSU,;

13 See IEC 61360-1 clauses 3.2.2, 3.2.3, 3.2.6 and 5.3.5 .
14 See IEC 61360-1 clauses 3.3.1 and 5.4.1 .

15 See IEC 61360-1 clauses 3.3.6 and 5.4.4 .

16 See IEC 61360-1 clauses 3.3.2 and 5.4.2 .

1 See IEC 61360-1 clauses 3.3.3 and 5.4.3 .

18 See IEC 61360-1 figure 12.

entity captures the attributes which are common to both classes

to the
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subclasses: SET [0: ?] OF class:= identified_by.subclasses;
known_applicable_properties: SET [ 0: ? ] OF property_BSU
:= compute_known_applicable_properties(
SELF\dictionary_element.identified_by);
known_applicable_data_types: SET [ 0: ? ] OF data_type_BSU
:= compute_known_applicable_data_types(

INVERSE
associated_items: SET [ 0: ? ] of class_BSU_relationship FOR
relating_class;

WHERE

SELF\dictionary_element.identified_by);

WR1: acyclic_superclass_relationship ( SELF.identified_by, []);
WR2: NOT all_class_descriptions_reachable (

SELF\dictionary_element.identified_by)

OR (list_to_set (SELF. described_bhy) <=
SELF\dictionary_element.identified_by.known_visible _properties);

WR3: NOT all_class_descriptions_reachable

END_EN
(*

Attribute

identified

OR (SELF. defined_types <=
SELF\dictionary_element.identified_by.known_visible data_type
WR4: list_to_set (SELF. described_by) *

NVL (SELF.its_superclass.definition[1]

WRS5: SELF.defined_types *
NVL (SELF.its_superclass.definition[1]

TITY,

definitions:

| by:

its_supefclass:

described_by:
the part within the class, ja

defined |
property

subclasg

known_a

known sl

to any of

known_a
known s
to any of

its'subclass).

the list of r

~SELF\dictionary_element.identified_by)

.known_applicable_properties, [])=1] ;

;known_applicable_data_types, [])=

22

:1998(E)

Fiption of

various

ny of its
hss (and

. the data_type BSUs that are referenced by the class or any of its

pss (and

19 - ) . ) ) .
The capability to define data_types that may be reused for different data element types is not used in the current version of

IEC 61360

20 According to IEC 61360-1 a class shall have 0 or more than 1 subclass .

! According to IEC 61360-1 subclause 5.1, the data element types that apply to some component classes 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.

2 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 reused for different data
element types is not used in the current version of IEC 61360.
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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 contain cycles.

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

WR3: only those data types that are visible for a class may become applicable to this class by
virtue of being referenced by the defined_types attribute.

WRA4: 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.

WR5: only those data types that are not applicable for a class by inkéritance\may)|become
applicable to this class by virtue of being referenced by the defined<typ i

Informal |propositions:

The desg¢ribed_by attribute contains references (using the BSU ¢ 3 /| s which

describg] this class. This list shall contain only those which are<dgefine Yhi of the inheritance

tree. Inhgrited property DET s shall not be repeated.

5.5.2 item_class

The ent nain that

correspd ed to be

sub-type Db enable

its insta j to two

different|kinds of objects (e.g

EXAMPLE 1 — and gtand-alone abstraction of an object of the parts

ifi | class .
EXAMPLE 2 — he parts

library application dom

EXAMPL

EXPRES

*

ENTITY ite

ation to a

specific

m——elaca
MCTT_CIaASS

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

WHERE

simplified_drawing: OPTIONAL graphics;

sub_class_properties: SET [ 0: ? ] OF property_BSU;
class_constant_values: SET [ 0: ? ] OF class_value_assignment;
coded_name: OPTIONAL value_code_type;

WR1: QUERY (p <* sub_class_properties
| NOT (p IN SELF.described_by)) =[];

WR2: NOT all_class_descriptions_reachable(SELF.identified_by) OR
(QUERY (va <* class_constant_values | SIZEOF (QUERY (c <*
va.super_class_defined_property.describes_classes |
is_subclass (SELF, c)

AND (va.super_class_defined_property
IN c.sub_class_properties))) <> 1) =[]);

END_ENTITY;

(*
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Attribute definitions:

simplified_drawing:  optional drawing (graphic) that can be associated to the described class.

sub_class_properties *: declares properties as class-valued, i.e. in subclasses one single value will
be assigned per class. See 5.6.4 "Class-valued properties ".

24,

class_constant_values assignments in the current class for class-valued properties declared in
superclasses. See 5.6.4 "Class-valued properties ".

coded_name *: to be used in the value domain of the Classifying DET of the superclass.

Formal propositions:

WR1: The class_valued_properties belong to the described_by list .
WR2: The properties referenced in class_constant_values were declared as\classxvalged infsome
sliperclasses of the current class.
5.5.3 component_class

The entify component_class captures the dictionary de psent, at
some leyel of abstraction, parts or components. A propert 2 i ined by a

compongnt_class stands for the aggregation relatio

EXPRES$S specification:

*

ENTITY [component_class
SUBTYRE OF (item_class);

END_ENTITY;

(*

554 material_class

The entity materia:_; 3§ jonary description of a class of materials. Matgrials are
used to |[define propeH Qmpgnents. Materials are associated with an idea of{amount,
they ma ¢ vhich the data type is defined by a material_class [captures
that som or contains, some material.

*

ENTITY g
SUBTYF
END_EN

(*

5.6 Data Element Type / properties data

This subclause contains definitions for the dictionary data for properties.
5.6.1 property_BSU

The entity property BSU provides for identification of a property.

z See IEC 61360-1 clause 5.1 .
24 See IEC 61360-1 clause 5.1 .

% See IEC 61360-1 clause 5.3.6 .
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EXPRESS specification:

*

ENTITY property_BSU
SUBTYPE OF (basic_semantic_unit);
SELF\basic_semantic_unit.code: property_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
describes_classes: SET OF class FOR described_hy;
UNIQUE
UR1: absolute_id;
WHERE
WR1: QUERY ( ¢ <* describes classes |
NOT (is_subclass (c, name_scope.definition[I]\class )))=T1T;

END_ENTITY;
(*

Attribute|definitions:

(@}
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name_sgope *: is the reference to the class at which or beloww S is pvailable
for refergnce by the described_by attribute.

absolutg] id: the unique identification of thi

describels_classes *: the classes declarihg tion of a

part.

Formal gropositions:

WR1: [The class used\in t - 3 e is a superclass of the one(s) where this
property

5.6.2
The prof i he dictionary description of properties.

EXPRES

*

ENTITY

ABSTRACT,SUPERTYPE OF ( ONEOF (

condition DET,

dependent_P_DET,

non_dependent_P_DET))

SUBTYPE OF (class_and_property_elements);
SELF\dictionary_element.identified_by: property BSU;
preferred_symbol: OPTIONAL mathematical_string;
synonymous_symbols: SET [ 0: 2 ] OF mathematical_string;
figure: OPTIONAL graphics;
det_classification: OPTIONAL DET _classification_type;
domain: data_type;
formula: OPTIONAL mathematical_string;

% 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.

" See IEC 61360-1 clause 3.5.1 .
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describes_classes: SET [ 0: ? ] OF class

= identifi
END_ENTITY;
(*

Attribute definitions:

identified_by:

28,

preferred_symbol

synonymous_symbols *

ed_by.describes_classes;

the property_BSU identifying this property.

. a shorter description of this property.

figure *: an optional graphic which describes the property.

61360-2 © IEC:1998(E)

: synonymous for the shorter description of the property.

det_claskification *: the |
domain
formula

describes_classes *:

part.

Figure 8

ABS) class

Oproperty_BSU 0
described_by L[0:?]

SO 31 class for this property.

the reference to the data_type associated with the property.
? a mathematical expression for explaining the property.

the classes declaring this property as ava

identified_b(

i =]
defi?l@\
- /N
[String [

ye descrigtion of a

dormain

d (ABS) data_type

L1

}rmula

!

mathematical_string
erty_DET synonymous_symbol s[0:2] :]
referred_symbol
(% of efini\bq s o
— | String] |
revision
.
time_stamps
- Jj names
iy [N qstring] |
% ) synonymous_names S[0:?]
e item_names
iString N\ O|(ABS) graphics

icon

8 See IEC 61360-1 clauses 3.2.4 and 3.2.6 .

% See IEC 61360-1 clause 3.2.5 .

%0 See IEC 61360-1 clause 3.3.4 .

31 See IEC 61360-1 clause 3.5.2 .

%2 See IEC 61360-1 clause 3.3.5 .

33 See IEC 61360-1 clause 3.5.1 .

The det_classification within IEC 61360 is mandatory.
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Emented
all be a

bf some

5.6.3 Condition, dependent and non-dependent Data Element Types
Figure 9 depicts the various kinds of Data Element Types in the format of a planning model.
(ABS) property_DET
1
condition_DET depends_on S{1:?] dependent_P_DET non_dependent_P_DET
Figure 9 - Kinds of data element types

Note thgt this figure (like others) is simplified: the "depends_on" relatio
with a BISU reference, but a constraint is specified that the refer,

condition_DET (see entity dependent_P_DET ).

5.6.3.1 | condition_DET *
A condition_DET is a property upon which other propertles

EXPRES$S specification:

*

ENTITY [condition_DET

SUBTYRE OF (property_DET);

END_ENTITY;

(G

5.6.3.2 | dependent_D

A depemdent_P_@ i sealue depends explicitly on the value(s)
condition(s), like e.g:

EXPRES

*)

ENTITY

SUBTYH Y);

1: ? ] OF property_BSU;
WHERE
WR1;Q p <* depends_on | NOT (definition_available_implies (p,
3584 |EC61360_DICTIONARY_SCHEMA.CONDITION_DET
IN TYPEOF (p definition)))) ) = [];

END_ENTITY;

*

Attribute definitions:

depends_on: the set of basic semantic units identifying the properties on which this property
depends on.

34

See IEC 61360-1 clause 3.5.3 .

35

See IEC 61360-1 clause 3.5.3 .
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Formal propositions:

WR1: Only condition_DET s shall be used in the depends_on list.
5.6.3.3 non-dependent DET *°
A non_dependent_P_DET is a property that does not depend explicitly on certain conditions.

EXPRESS specification:

*

ENTITY non_dependent P_DET
SUBTYPE OF (property_DET);
END_ENTITY;

(*

5.6.4 Class_valued properties

Class-vglued properties are those properties to which in each subclass ohe g for the
whole sybclass, is assigned, not for every instance within the class ipndividua ing\ingluded in
the list shb_class_properties in entity item_class a property is dist{hguish | type. In
subclasges which inherit this property, values may be_ assigheth i attribute
class_cdnstant_values which contains a set of class_value assi

EXPRES$S specification:

*

ENTITY [class_value_assignment;
super_class_defined_property:

WHERE
YPE'
pperty DET.domain)));
ass_defined_property,

bywdefinition[1]\property DET.domain
g.domain.its_values |

Attribute

super_class~definad

N b ) the reference to the property (defined in a superclass ag being a
class_vdlued_praperty

to which a certain value is assigned.

assigned alle:  the value assigned to the property, valid for the whole class, referring this
class_value_assignment °' instance in the class_constant _values list.

Formal propositions:

WR1: the super_class_defined_property  shall be of the non-quantitative type, with codes (strings)
as values.

% See IEC 61360-1 clause 3.5.3 .

37 See IEC 61360-1 clause 5.1 .
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WR2: the value assigned to the super_class_defined_property

occurs in the value domain of the super_class_defined_property

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 0 (ABS) data_type
domain

1

() o |

1 1

clags instancetyna,

shall be of the compatible type, i.e. it

|

1 Qwé\
Q A \L
‘real_type ‘ ‘ non_guantitative_code_type ‘ comleMt_typ
1 1
)
‘ real_measure_type ‘ ‘ real_currency_type ‘

‘ int_measu

d_type

e_type‘ ‘non_quantitative_int_type ‘

57.1

In contrd

property|
data_type_|

provides|
current A

5.7.11

The datg

EXPRES

*

ENTITY
SUBTYH

Figure 10 - Entity hierarch

General

for re-using the

hysical Fi?i
data_type B3

name_scope: class_BSU,;

DERIVE

with the
ly to the
entities
itable. It
side the

INVERS

absolute_id: identifier:=
name_scope.defined_by.absolute_id
+ sep_id + name_scope.dic_identifier
+ sep_id + dic_identifier;
E
defining_class: SET [ 0: 1 ] OF class FOR defined_types;

UNIQUE

WHERE

absolute_id;

WRL1: is_subclass ( defining_class[1], name_scope.definition[1] );

END_ENTITY;

(*


https://iecnorm.com/api/?name=66e5ed94dd3d36ac34049390f8221916

-32- 61360-2 © IEC:1998(E)

Attribute definitions:

code: to allow for unique identification within the scope indicated by the name_scope attribute.

name_scope : the reference to the class at which or below which the data type element is available for
reference by the defined_types attribute.

absolute_id: the unique identification of this property.
defining_class: the classes declaring this data_type as available for use in the description of a part.

Formal propositions:

WR1: The class used in the name_scope attribute is a superclass of the one where this data_type is
defined.

5.7.1.2 | data_type_element

The datg_type_element entity describes the dictionary element for types. B i ,?cessary
in every case to have BSU and dictionary_element fai N Cause a
property| DET can refer to the data_type directly. Usage of the iOfNS O essary when
a suppligr wants to refer to the same type in a different Physicalki

EXPRES$S specification:

*

ENTITY [data_type_element
SUBTYRE OF (dictionary_element);
SELF\dictionary_element.identifiet
names: item_names;
type_definition: data_type;
END_ENTITY;
(*

Attribute|definitions:
identified
names:

type_definiti

5.7.2 Tlhe

5.7.2.1 |Data type

a far tha antitine tead 0 indicata tha hy
1o ertesS—ast

The data—trpe—entity-serw S-Eormmen-Supertp } } e-to-indicate—the—type of the

associated DET.

()
[47]

EXPRESS specification:

*

ENTITY data_type

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

END_ENTITY;

(*
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5.7.2.2 simple_type

The simple_type entity serves as a common supertype for the entities used to indicate a simple type
of the associated DET.

EXPRESS specification:

*

ENTITY simple_type
ABSTRACT SUPERTYPE OF ( ONEOF (
number_type,
boolean_type,
string_type))
SUBTYPE OF(data_type);
value_format: value_format_type;
END_ENTITY;

(*

Attribute|definitions:

value_fomat *: the encoding of the format of values for properties.
5.7.2.3 | number_type

The number_type entity provides for values of DETSs that g

EXPRESS specification:
*

ENTITY [number_type
SUPERTYPE OF ( ONEOF (
int_type,
real_type))
SUBTYRE OF (simple_type);
END_ENTITY;

5.7.2.4 |int_type

s that are of type INTEGER.

non~—quantitative _int_type))
SUBTYRE©OF(numbef_type);
END_ENTWFY;
(*

38 See IEC 61360-1 clause 3.4.1 .
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5.7.2.5 int_measure_type
The int_measure_type entity provides for values of DETSs that are measures of type INTEGER.

EXPRESS specification:

*

ENTITY int_measure_type

SUBTYPE OF (int_type);
unit: dic_unit;

END_ENTITY;

(*

Attribute definitions:

unit**: the unit associated to the described measure

5.7.2.6 | int_currency_type

The int_gurrency_type entity provides for values of DETSs that are intege ies.

EXPRES$S specification:

*

)
ENTITY [int_currency_type
SUBTYRE OF (int_type);
currency: OPTIONAL currency_code;
END_ENTITY;
(*
Attribute|definitions:
bed surrenc ording to 1ISO 4217. If not prepent, the
ithhthe datafvalues).

eration type where elements of the enumerption are
» ENTITY non_quantitative_code_type and figlyire 11.).

currency: the associated code of the descri
currencyf

5.7.2.7

The non
represer

EXPRES

*

ENTITY
SUBTYH

WHERE]
WR1:QUERY AV <* domain.its_values |

'1SO1¥3584 IEC61360_DICTIONARY_SCHEMA.VALUE_CODE_TYPE' IN
TYPEOF (v.value code)) =[];
END_ENTITY;

(*

Attribute definitions:

domain: the set of enumerated values described in the value_domain entity.

39 See IEC 61360-1 clause 3.4.3 .
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Formal propositions:

WR1: The values 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 DETSs that are of type REAL.

EXPRESS specification:

*

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

(*

5.7.2.9 | real_measure_type

The real] measure_type entity provides for values of DETs that are Iy

EXPRES$S specification:
*
ENTITY [real_measure_type
SUBTYRE OF (real_type);
unit: dic_unit;
END_ENTITY;

(G

Attribute|definitions:

unit **: thie unit associated to

5.7.2.10] real_currency_|
The real _currenc@

EXPRES

*

ENTITY
SUBTYH
currency_code;

Attribute|definitions:

currency: the associated code of the described currency according to 1ISO 4217. If not present, the
currency code has to be exchanged together with the data (values).

40 See IEC 61360-1 clause 3.4.3 .
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5.7.2.11 boolean_type
The boolean_type entity provides for values of DETSs that are of type BOOLEAN.

EXPRESS specification:

*

ENTITY boolean_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.

EXPRES$S specification:

*

ENTITY [string_type
SUBTYRE OF (simple_type);
END_ENTITY;

(*

5.7.2.13] non_quantitative_code_type

The non| quantitative_code_type entity is an enumeration type meration
are reprg¢sented with a STRING value (see also ENT a&titat e _int"type and figune 11).

EXPRES$S specification:
*

ENTITY [hon_quantitative_code_type
SUBTYRE OF (string_type);
domain: value_domai
WHERE]

ONARY_SCHEMA.VALUE_CODE_TYPE'IN

Attribute
domain: alues described in the value_domain entity.
Formal g

WR1: T
value_cqde, type .

ciated with the domain.its_values list shall only contain elements of type

5.7.2.14—comptex_type

The complex_type entity provides for the definition of types of which the values are represented as
EXPRESS instances.

EXPRESS specification:
*

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

EXPRESS specification:

*

ENTITY level_type
SUBTYPE OF (complex_type);
levels: LIST [ 1: 4 ] OF UNIQUE level;
value_type: simple_type;
WHERE
WR1:'ISO13584 |IEC61360_DICTIONARY_SCHEMA.NUMBER_TYPE'
IN TYPEOF ( value_type );
END_ENTITY;
*

Attribute|definitions:

levels: [the list of unique elements that specifies which qualified value INoe associatedfwith the
property

value_type: the type of value of the different qualified values.

Formal gropositions:

WR1: The SELF.value_type shall be of type numbe

5.7.2.16| level
The levd gualified values that may be agsociated
with a ph allowed values of the same qugntity.

EXPRES

*

TYPE le

The clags_instance type ‘entity provides for values of DETs that are represented as instarjces of a
class. It|i imaarticular, for the description of assemblies or to describe the material a (part of a)
compong

EXPRESS specification:

*

ENTITY class_instance_type
SUBTYPE OF (complex_type);

domain: class_BSU,;
END_ENTITY;

(*

! See IEC 61360-1 clause 3.4.5 .
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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 that are represented as instances of
some EXPRESS entity data types. A type_name attribute enables the specification to know what are
the allowed data types. This attribute, together with the EXPRESS TYPEOF function applied to the
value, permits strong type checking and polymorphism. This entity will be subtyped below for some
data types that are allowed for use in the dictionary schema.

EXPRESS specification:

*

ENTITY [entity_instance_type
ABSTRACT SUPERTYPE

SUBTYRE OF (complex_type);
type_name: SET OF STRING;
END_ENTITY;

(*

Attribute|definitions:

type_nafne: the set of strings that describe, in the forpiat of the
EXPRES$S entity data type names that shall belong to i
when
it is applled to a value that references the

S TYPEOF fungtion, the
XPRESS TYPEOH function

5.7.2.19] placement_type

The plag
type. (See ISO 10303-42 fo

EXPRES$S specification:

)
ENTITY placemer@

SUPERTYPE OF ( ON

SUBTYH
WHERE|

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 axisl_placement_type

The axisl_placement_type entity provides for values of DETSs that are instances of axisl_placement
entity data type (see ISO 10303-42 for details).

EXPRESS specification:
*

ENTITY axisl_placement_type
SUBTYPE OF (placement_type);
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WHERE
WR1: 'GEOMETRY_SCHEMA.AXIS1_PLACEMENT
IN SELF\entity instance_type.type_name;
END_ENTITY;
(*

Formal propositions:

WR1: The string 'GEOMETRY_SCHEMA.AXIS1 PLACEMENT' shall be contained in the set defined
for the SELF\entity _instance_type.type_name attribute.

5.7.2.21 axis2_placement_2d_type

The axis2_placement_2d_type entity provides for values of DETs that are instances of
axis2_placement—2d—entity-data-type{seetSO-10303-42fordetails)-

EXPRESS specification:

*

ENTITY [axis2_placement_2d_type
SUBTYRE OF (placement_type);
WHERE]
WR1: 'GEOMETRY_SCHEMA.AXIS2_PLACEMENT

IN SELF\entity instance_type.type_name;
END_ENTITY;

(*

Formal gropositions:

WR1:
defined {

shall be contained in the set

5.7.2.22

The ax ; id values of DETs that are instahces of
axis2_pl fa t

EXPRES

*

ENTITY
SUBTYH
WHERE|

F\enfjty_instance_type.type_name;

Formal gropesitions:

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 mechanism.
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EXPRESS specification:

*

ENTITY named_type

SUBTYPE OF (data_type);
referred_type: data_type_BSU;

END_ENTITY;

(*

Attribute definitions:

referred_type: the BSU identifying the data_type the present entity refers to.
5.7.3 Values

This clause contains definitions for non-quantitative data element _types entity
non_qudntitative_int_type and entity non_quantitative_code_type ).

Figure 1l outlines, as a planning model, the data associated with non-quantitgtiv dﬁele ent types.
(upport resource W\Lent er e

QY

Iue code_type integer_{ype

(ABS) simple_type — ) (ABS) docum g\ \L

>

string_type ource_doc_of_value
O .
— domain ) value_code
non-quantitative_code_type | () dic_value 4@ pe

meaning

9,

synonymous_names S[0:?]
] Strjng

item_names

icon
\3@92  short_name | : (ABS) grdphics

iguce 11 - Overview of non-Quantitative data element types

5.7.3.1 | value_domain *

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;

42 See IEC 61360-1 clause 3.4.2 .
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WHERE
WR1: NOT EXISTS ( languages ) XOR ( QUERY (v <* its_values |
languages:<>: v.meaning.languages ) = []);
WR2: codes_are_unique (its_values);
END_ENTITY;

(*

Attribute definitions:

its_values: the enumeration list of values contained in the described domain.

source_doc_of value domain: the document describing the domain associated to the described
value_domain entity.

languages: the optional list of languages in which the translations are provided.

terms: lhe optional list of item_names to allow for IEC 61360 the link to the texms dictionary:

Formal gropositions:

WR1: [ffthe value meanings are provided in more than one languag e set'af languages used
must be [the same for the whole set of values.

WR2: Vglue codes must be unique within this data type.
5.7.3.2 | value _code

Each va He| that characterizes the value.

A value |

EXPRES

*

TYPE in
TYPE va

The dic |

EXPRES

*

ENTITY

Attribute definitions:

value_code “: the code associated to the described value. It can be either a value_code_type or an
INTEGER.

meaning *: the meaning associated to this value. It is provided by names.
43
See |[EC 61360-1 clause 3.4.6 .

44 See IEC 61360-1 clause 3.4.7 .

4 See IEC 61360-1 clause 3.4.8 .
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46,

source_doc_of value ™: the optional source document in which the value is defined.

5.7.4 Extension to ISO 10303-41 unit definitions

This clause defines the resources for description of units in a dictionary. It extends the resources
defined in ISO 10303-41.

5.7.4.1 non_si_unit

The non_si_unit entity extends the unit model of ISO 10303-41 to allow for the representation of
non-Sl-units which are neither context dependent, nor conversion-based (see 1SO 10303-41 for
details).

EXPRESS-spesification:
*

ENTITY [hon_si_unit
SUBTYRE OF (named_unit);
name: label;
END_ENTITY;

(*

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
si_unit, gontext_dependent_unit, conversion_b

een thefollowing subtypes of namgd_unit :
i_unit

EXPRES$S specification:
*

RULE agsert_ ONEQF FOR {rian
WHERE|

D
EMA.CONTEXT_DEPENDENT_UNIT' IN TYPEOF(u))
584 IEC61360_DICTIONARY_SCHEMA.NON_SI_UNIT'

END_RULE;

5.7.4.3 dic_unit

The basic representation of units is in structured form according to ISO 10303-41. But since one of the
purposes of storing units in the dictionary is for the presentation to the user, a structured
representation alone is not sufficient, it must be supplemented by a string representation. The present
definitions allow various possibilities:

— the function string_for_unit (see clause 5.9 "Function definitions™) can be used. For a given

structured representation of a unit it returns a string representation corresponding to the one used
in Annex B of IEC 61360-1;

46 See IEC 61360-1 clause 3.4.4 .
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a string representation can be supplied in plain text form (entity mathematical_string, attribute
text_representation );

an SGML representation can be supplied to allow for an enhanced presentation of the unit
including  sub- and  superscripts  etc. (entity  mathematical_string, attribute
SGML_representation ).

The dic_unit entity describes a unit to be stored in a dictionary.

EXPRESS specification:

*

ENTITY dic_unit;

END_ENTITY;

(*

Attribute|definitions:

structurgd_representation: structured representation, from
defined in clause 5.7.4 "Extension to ISO 10303-41 definitions".

string_rgpresentation:  the function string_for_unit S
from the[structured_representation, for the case where\no string _rep

structured_representation: unit;
string_representatiomOPTONAET Mathematical—string:;

iNg gxtension

bentation

5.8 Basic type and entity definitions
This subclause contains the basic type ang-& G is which were used in the main part of the
model.

5.8.1 Basic type definitie

This subgclause contains ity definitions, sorted alphabetically.
58.1.1
The clas

EXPRES

*

TYPE cl
WHERE|

class_c e

Formal propositions:

WR1: The length of values corresponding to class_code_type shall be less than or equal to the
length of class_code_len (i.e. 14).

5.8.1.2 code_type

The code_type identifies the allowed values for a code type.
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EXPRESS specification:

*

TYPE code_type = identifier;

WHERE

WR1: NOT (SELF LIKE "™*.*',
WR2: NOT (SELF LIKE "*-*Y);
WR3: NOT( SELF LIKE ™* *Y;

END_TYPE;

(*

Formal propositions:

WR1: The "' shall not be contained in a code_type value

CONSTANT sep_id).

WR2:

concatemation of code and version (see: CONSTANT sep_cv).

WR3: s
codes.

5.8.1.3

The curr]
These v
Yuan R

(Japane
etc...

EXPRES$S specification:

*

TYPE cdrrency_code =i

WHERE|

WR1: LENGT
END_TYPE;
(*

Formal

. " is used to concatenate identifiers (see:

he '-' shall not be contained in a code_type value. '-' is used to compute thexdentifi

baces are not allowed, to avoid problems with leading and trailing

currency_code

ency _code identifies the values allowed for a cugrency code:

ropositio

WR1: T

5.8.1.4

de value shall be equal to 3.

The date idteqtifies the values allowed for a date. These values are defined accordin

8601 (e.{).

br as the

ncgtenating

CNY" for
for Yen
ity Unit),

j to 1SO

EXPRESS specification:

*

TYPE date_type = STRING(10) FIXED;

END_TYPE;
(*
5.8.1.5 definition_type

The definition_type identifies the values allowed for a definition.
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EXPRESS specification:

*

TYPE definition_type = translatable_text;
END_TYPE;

(*

5.8.1.6 DET_classification_type

The DET_classification_type identifies the values allowed for the DET classification. These values

are used for DET classification according to ISO 31.

EXPRESS specification:
*

TYPE DET classification type = identifier;

WHERE
WR1: LENGTH(SELF) = DET_classification_len;
END_TYPE;

(*
Formal gropositions:

WR1: The length of a DET_classification_type value shall be
DET_cldssification_len (i.e. 3).

5.8.1.7 | data_type_code_type
The datg_type code_type identifies thedalus

EXPRES$S specification:

*

TYPE data_type_code_type

WHERE|

WR1: LENGT
END_TYPE;
(* :
Formal gropositions:
WR1:
data_type_
5.8.1.8
The notqg

EXPRES$S specification:

*

TYPE note_type = translatable_text;
END_TYPE;

(*
5.8.1.9 pref_name_type

The pref_name_type identifies the values allowed for a preferred name.

lue of a
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EXPRESS specification:

*

TYPE pref_name_type = translatable_label;
WHERE

WR1: check_label_length (SELF, pref_name_len);
END_TYPE;

(*

Formal propositions:

61360-2 © IEC:1998(E)

WRL1: The length of a pref_name_type value shall not exceed the length of pref_name_len (i.e. 30).

5.8.1.10 property_code_type

The property_code type identifies the values allowed for a property code

EXPRES$S specification:

*
TYPE property_code_type = code_type;
WHERE
WR1: LENGTH(SELF) <= property_code_len;
END_TYPE;

(*

Formal gropositions:

WR1: The length of a property code
property| code_len (i.e. 14).

5.8.1.11] remark_type
The remprk_type identifies

EXPRES$S specification:

)
TYPE remark_typ r

END_TYPE;

The revisi ntifies\the values allowed for a revision.

EXPRESY

*

TYPE relision type = cade type:

W or equal to the vg

WHERE
WR1: LENGTH(SELF) <= revision_len;
END_TYPE;

(*

Formal propositions:

lue of a

WR1: The length of a revision_type value shall not exceed the length of revision_len (i.e. 3).

5.8.1.13 short_name_type

The short_name_type identifies the values allowed for a short name.
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EXPRESS specification:

*
TYPE short_name_type = translatable_label,
WHERE
WR1: check_label_length (SELF, short_name_len);
END_TYPE;
(*

Formal propositions:

WR1: The length of a short_name_type value shall not exceed the length of short_name_len (i.e.

15).

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;

5.8.1.15| syn_name_type

N

The syn| name_type ideptifi owed for a)synonymous name.
EXPRESS specification:
*)
TYPE syn_name_type "_language, label);
WHERE
, Syn_name_len);
END_TY
(*
Formal gro
WRL1: TH h_name_type value shall be equal to the value of a = syn_name_len

END_TYPE;

(*

Formal gropositions:

WR1: The length of a supplier_code_typ 3 Il be an or equal to the valu
supplier|code_len (i.e. 18).

5.8.1.16 Lvalue—code—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;

(*

e of the

(i.e. 30).
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Formal propositions:

WR1: The length of a value_code_type value shall not exceed the length of value_code len (i.e. 18).
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 ISO 6093 and ISO 9735.

EXPRESS specification:

*

TYPE value_format_type = identifier;
WHERE

WR1: LENGTH(SELF) <= value_format_len;
END_TYRE;
(*

Formal gropositions:

WRL1: The length of a value_format_type value shall not exceedA
(i.e. 80).

5.8.1.18| version_type
The verdion_type identifies the values allowed for a vers
EXPRES$S specification:
)
TYPE vdrsion_type = code_type;
WHERE _
on

oMvalue, forat_len

END_TY

WR2: T
5.8.1.19| ¢

The sou

EXPRE$S(specification:

*

TYPE source_doc_type = identifier;
WHERE

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

(*

Formal propositions:

WR1: The length of a source_doc_type value shall not exceed the length of source_doc_len
(i.e. 80).
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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—-ORHONAL-date—type;

END_ENTITY;
(*

Attribute|definitions:

date_of |original_definition:  the date associated to version 001,

date_of |current_version:  the date associated to the presen

date of |current_revision:  the date associated to the Ia
5.8.2.2 | document

The docpment entity is an abstract resourcesthat C ema. only
provides| for exchanging the identification ‘ . also be
subtyped with entities implementing a meg ce to an
external ffile and exact specificatiqn gf theformat e

EXPRESS specification:

*

ENTITY [document
ABSTRACT SUPERTY
TITY;

tQ_be’subtyped with entities implementing a means for exchanging graphical
data, e.q. by reference to an external file and exact specification of the format of the file.

EXPRES$S specification:

*

ENTITY graphics
ABSTRACT SUPERTYPE;
END_ENTITY;

(*
5.8.2.4 identified_document

The identified_document entity describes a document identified by its code.
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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

fates the

preferred name, the set of synonymous names, the short name and the |a S| hich the
different|jnames are provided. It may be associated with an icon.

EXPRES$S specification:

*

ENTITY [item_names;

preferred_name: pref_name_type;
synonymous_names: SET OF syn_name_type;
short_name: short_name_type;

languages: OPTIONAL present_translations;
icon: OPTIONAL graphics;
WHERE|

AND (languages:=: prefe
AND (ISOl3584 |EC61 3

UAGE'

Attribute

name which is preferred for use.

preferretli_name ot

48

synonymous_names : the set of synonymous names.
short_name “: the abbreviation of the preferred name.
languages: the optional list of languages in which the different names are provided.

icon : an optional icon which graphically represents the description associated with the item_names.

4 See IEC 61360-1 clauses 3.2.2 and 5.3.5 .

8 See IEC 61360-1 clause 3.2.3 .

49 See IEC 61360-1 clause 3.2.6 .


https://iecnorm.com/api/?name=66e5ed94dd3d36ac34049390f8221916

61360-2 © IEC:1998(E) -51-

Formal propositions:

WR1: If preferred and short names are provided in more than one language, then all the "languages"
attributes of the translated_labels must contain the present_translations instance as in the
languages attribute of this item_names instance.

WR2: If synonymous names are provided in more than one language, then only languages indicated
in the present_translations instance in the "languages"” attribute of this item_names instance can be
used.

WR3: At most two synonymous shall be defined in the languages attribute, if it exists.

5.8.2.6 label_with_language

The labgl_with_language entity provides resources for associating a label to a langua

EXPRESS specification:

*

ENTITY [label_with_language;
I: label;
language: language_code;

END_ENTITY;

(*

Attribute|definitions:

I: the label associated to a language.

language: the code of the labelled langua
5.8.2.7 | mathematical_striqg
The mathematical_string
strings. It also allows\a rep
EXPRES$S Secifi

*

ENTITY

eS defining a representation for mathematical
b format.

PTIONAL text;

Attribute|definitions:

text_reptesentation: “fimear*—formof e mathematicat—string,—usmg—1SS—843—“nformation and
documentation - Conversion of Greek characters into Latin characters", if necessary.

SGML_representation: SGML-Text (ISO 8879), marked up according to the Math DTD (Document
Type Definition) in ISO 12083: "Electronic Manuscript Preparation and Markup". The SGML text must
be processed so that it will be treated as one single string during the exchange (see ISO 10303-21).

5.9 Function definitions

This subclause contains functions which are referenced in WHERE clauses to assert data consistency,
or which provide resources for application development.
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5.9.1 acyclic_superclass_relationship function

The acyclic_superclass_relationship function checks that there is no cycle in the superclass
relationship. By the cardinality of the its_superclass attribute in ENTITY class, it is ensured that there
is an inheritance tree, no acyclic graph. Thus, this function merely has to check that no class instance
refers in the its_superclass attribute to another one which is essentially a subclass.

EXPRESS specification:

*

FUNCTION acyclic_superclass_relationship (
current: class_BSU;
visited: SET OF class): LOGICAL,;
IF SIZEOF (current.definition) = 1 THEN
IF current.definition[1]\class IN visited THEN
RETURN (FALSE);
(* wrong: current declares a subclass as its superclass *)

ELSE
IF EXISTS
(current.definition[1]\class.its_superclass)
THEN
RETURN (acyclic_superclass_relationship
current.definition[1]\class.its_superclass,
visited + current.definition[1]\class));
ELSE
RETURN (TRUE);
END_IF;
END_IF;
ELSE
RETURN (UNKNOWN);
END_IF
END_FU
(*
5.9.2

The at_most_two_synon
names if the synonymo

S specifié; 9}:

EXPRES

*

FUNCTI

IF EXIST

RETURN (FALSE);
END_IF;
END—REPEAT:

RETURN (TRUE);

ELSE

RETURN (SIZEOF (synonymous_names) <= 2);
END_IF;
END_FUNCTION; -- at_most_two_synonyms_per_language
(*

5.9.3 check_syn_length function

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

*

FUNCTION check_syn_length (
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
(*

594 codes_are_unique function

The codes_are_unique function returns TRUE if the value_codes are unique w
values .

EXPRESS specification:
*

FUNCTIDN codes_are_unique (values: LIST OF dic_value): BO A
LOCAL

I: SET OF STRING:=[];
END_LQCAL;
REPEAT i:= 1 TO SIZEOF (values);

I:= | + values]i].value_code;

(* duplicates are eliminated. *)
END_REPEAT;
RETURN (SIZEOF(values) = SIZEOK(]));

END_FUNCTION; -- codes_are_unique
(*

5.9.5 definition_availablg
The defipition_available

parameter exists or:ot.
EXPRES ifi

*

FUNCTI

=1) OR expression);

is”subclass

incth

s_whether the definition corresponding to
ts, the expression parameter is returned.

The function is_subclass returns TRUE if sub is defined as a subclass of super .

EXPRESS specification:

*

FUNCTION is_subclass ( sub, super: class): LOGICAL;
IF (NOT EXISTS (sub)) OR (NOT EXISTS (super)) THEN RETURN (UNKNOWN);
END_IF;
IF NOT EXISTS (sub.its_superclass) THEN
RETURN (FALSE);
(* end of chain reached, didn't meet super so far *)
END_IF;

s list of

he BSU
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IF SIZEOF(sub.its_superclass.definition) = 1 THEN
(* definition available *)
IF (sub.its_superclass.definition[1]\class = super) THEN
RETURN ( TRUE );
ELSE
RETURN (is_subclass (
sub.its_superclass.definition[1]\class, super));
END_IF;
ELSE RETURN (UNKNOWN);
END_IF;
END_FUNCTION; -- is_subclass

(*
5.9.7 string_for_derived_unit function

The function string_for_derived_unit  returns a STRING representation of the derived_unit
(according—to1SO 10303-41) passec the~derived-unit are
separatdgd accordlng to the sign of the exponent If there are eIements of bot ‘ e /' notation is
used to| separate those with positive from those with negative sign. negative
exponents, the u-e notation is used.

A dot "' [decimal code 46 according to ISO 8859-1, see ISO 10303-2
elements.

iRdividual

EXPRES$S specification:

*

FUNCTIPDN string_for_derived_unit (u: derived_unit): STR

FUNCTION string_for_derived_
(u: derived_unit_eleme
(* print negative exponen
(* returns a STRING represt

END-LOCAL
(* separate unit elements according to the sign of the
exponents: *)
pos:= QUERY (ue <* u.elements | ue.exponent > 0 );
neg:= QUERY (ue <* u.elements | ue.exponent <0 );
us:="
IF SIZEOF (pos) > 0 THEN
(* there are unit elements with positive sign *)
REPEAT i:= LOINDEX (pos) TO HIINDEX (pos);
us:= us + string_for_derived_unit_element(pos|i], FALSE);
IF i <> HIINDEX (pos) THEN us:=us +'.; END_IF;
END_REPEAT;
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IF SIZEOF (neg) > 0 THEN
(* there are unit elements with negative sign, use /'
notation: *)
us:=us + '/}
IF SIZEOF (neg) > 1 THEN us:=us + '('; END_IF;
REPEAT i:= LOINDEX (neg) TO HIINDEX (neg);
us:= us + string_for_derived_unit_element(neg]i],

FALSE);
IF i <> HIINDEX (neg) THEN us:=us + "' END_IF;
END_REPEAT;
IF SIZEOF (neg) > 1 THEN us:=us +')'; END_IF;
END_IF;
ELSE
(* only negative signs, use u-e notation *)
IF SIZEOF(neg) > 0 THEN
REPEAT i:= LOINDEX (neg) TO HIINDEX (neg);
us:= us + string_for_derived_unit_element(neg]i],
TRUE);
IF i <> HIINDEX (neg) THEN us:=us + "' END/[ IF;
END_REPEAT;
END_IF;
END_IF

RETURN (us);
END_FUNCTION; -- string_for_derived_unit

(*

5.9.8 string_for_named_unit function

The strinig_for_named_unit function returns a STRING |repfesentation o amed_unit (dccording

to ISO 1Pp303-41 and the extension in claus

EXPRESS specification:
*

FUNCTI
IF 'MEABURE_SCHEMA.SI U

ELSE
IF 'MEASURE
THEN

ELSE

RETURN (u\non_si_unit.name);

ELSE

(* pure named_unit instance, not subtyped further. *)
RETURN (‘name_unknown);

END_TF;

END_IF;
END_FUNCTION; -- string_for_named_unit

(*
5.9.9 string_for_SI_unit function

The string_for_SI_unit  function returns a STRING representation of the si_unit (according to
ISO 10303-41) passed as parameter.
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EXPRESS specification:

*

FUNCTION string_for_SI_unit (unit: si_unit): STRING;
LOCAL
prefix_string, unit_string: STRING;
END_LOCAL;
IF EXISTS (unit.prefix) THEN
CASE unit.prefix OF

61360-2 © IEC:1998(E)

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’;
dcb; . plcf;}\_btlillu.— Idl,
centi . prefix_string:='c’;
milli . prefix_string:='m";
micro : prefix_string:="u’;
nano : prefix_string:='n’;
pico . prefix_string:="p’;
femto : prefix_string:="'f’;
atto . prefix_string:="'a’;

END_CASE;

ELSE
prefix_string:=";

END_IF;

CASE unit.name OF

metre
gram
second
ampere
kelvin
mole
candela
radian
steradi
hertz
newto

n

~_string:="'C’;
__string:="V",
=anit_string:='F";
: unit_string:= 'Ohm’;
: unit_string:='S";
> unit_string:= "Wb";
: unit_string:='T";

: unit_string:= 'H';
Celsius : unit_string:= 'Cel’;
> unit_string:="Im";
lux : unit_string:="Ix’;
becqueret —umit_StrimgT—"BJ;
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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5.9.10 string_for_unit function

The string_for_unit  function returns a STRING representation of the unit (according to 1SO
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 (* ' MEASURE_SCHEMA.NAMED_UNIT"' IN TYPEOF(u) holds true *)
RETURN (string_for_named_unit(u));
END_IF;
END_FUNCTION; -- string_for_unit

(*

5.9.11 | all_class_descriptions_reachable function

cribe a
hce tree

The all_flass_descriptions_reachable  function checks if the dictionary
class, rgferred by a class_BSU, and all its super-classes, can be
defined by the class hierarchy.

EXPRESS specification:
*

FUNCTIPN all_class_descriptions_reachable (cl:class_
IF SIZEQF(cl.definition) = 0
THEN
RETURN(FALSE);
END_IF
IF NOT (EXISTS(cl.definition[1]\class.its_s
THEN
RETURN (TRUE);
ELSE

END_IF

function

The com
given cl
computed:

function computes the set of properties that are vigjble for a
not available, it returns only the visible properties that| may be

EXPRES

*

FUNCTIDN\«eompute_known_visible_properties (cl: class_BSU):
SET OF propery_BSU;

LOCAL

s: SET OF property_ BSU:=[];

END_LOCAL;

s:= USEDIN(cl,
'1SO13584_|IEC61360_DICTIONARY_SCHEMA.PROPERTY_BSU.NAME_SCOPE");

IF SIZEOF(cl.definition)=0

THEN

RETURN(S);
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ELSE
IF EXISTS (cl.definition[1]\class.its_superclass) THEN
s:= s + compute_known_visible_properties(
cl.definition[1]\class.its_superclass);
END_IF;
RETURN(s);
END_IF;
END_FUNCTION;

(*
5.9.13 compute_known_visible_data_types function
The compute_known_visible_data_types  function computes the set of data_types that are visible for

a given class. When a definition is not available, it returns only the visible data_types that may be
computed.

EXPRES$S specification:
*

FUNCTIDN compute_known_visible_data_types (cl: class_BSU):
SET OF data_type BSU,

LOCAL
s: SET OF data_type_BSU:=[];

END_LQCAL;

s:= USEPIN(cl,
'1SO13584_|IEC61360_DICTIONARY_SCHEMA.DA
IF SIZEQF(cl.definition)=0

_SCOPE|);

THEN
RETURN(s);
ELSE
IF EXISTS (cl.definition[1]\clas
s:= s + compute_known_
cl.definition[1]\clags-¥
END_IF;
RETURN(s);
END_IF

END_FUNCTION,;

5.9.14
The cor that are
applicab roperties

that may

EXPRES

*

FUNCTI
LOCAL

SSET OF property_BSU:=[];
END_LOCATL;

IF SIZEOF(cl.definition)=0

THEN

RETURN(s);
ELSE

REPEAT i:=1 TO SIZEOF(cl.definition[1]\class.described_by);
s:= s + cl.definition[1]\class.described_byfi];

END_REPEAT;

IF EXISTS (cl.definition[1]\class.its_superclass) THEN
s:= s + compute_known_applicable_properties(

cl.definition[1]\class.its_superclass);
END_IF;
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RETURN(S);
END_IF;
END_FUNCTION;

(*
5.9.15 compute_known_applicable_data_types function

The compute_known_applicable_data_types function computes the set of data_types that are
applicable for a given class. When a definition is not available, it returns only the applicable
data_types that may be computed.

EXPRESS specification:
*

FUNCTION compute_known_applicable_data_types (cl: class_BSU):
SET OF data_type BSU,

LOCAL

s: SET OF data_type_BSU:=[];

END_LQCAL;

IF SIZEQF(cl.definition)=0

THEN

RETURN(s);

ELSE

REPEAT i:=1 TO SIZEOF(cl.definition[1]\class.describ
s:=s+cl.definition[1]\class.defined_typesi];

END_REPEAT;

IF EXISTS (cl.definition[1]\class.its_superclass)
s:=s+compute_known_applicable_data s

cl.definition[1]\class.its_supercia
END_IF;
RETURN(s);

END_IF
END_FUNCTION;

*
5.9.16 | list_to_set
The list_[to_set function
the same as that in the o
EXPRES i ﬁ

*

FUNCTI . 0 GENERIC:type_elem)

amed |; the type of element for the SHT will be

LOCAL

END_LQ
REPEAT i:

END_REP
RETURN(S):
EN D_FL I\If‘TIﬂl\I; IiQf_fn_cnf

END_SCHEMA,; -- ISO13584 IEC61360_dictionary_schema
(*
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6 IEC 61360 extended dictionary schema

This clause contains an IEC specific schema which contains additional provisions defined by IEC
61360-1 for modelling and structuring the terms that are involved in the definitions of data element
types and associated classification scheme, component classes and terms.

This schema defines conformance class 2 of this part of IEC 61360. This conformance class includes
conformance class 1 which is compatible with ISO 13584-42.

This schema uses all the resources defined in the 1SO13584 IEC61360_dictionary_schema. It is
therefore a superset of this schema.

It also contains references to other EXPRESS schemata which are used in the
IEC61360_extended_dictionary_schema . Their source can be found in 1ISO 10303-41: STEP Part
41: "Fundamentals of Product Description and Support".

EXPRESS-specification
*

SCHEMA IEC61360_extended_dictionary_schema,;
USE FRPM 1S013584 IEC61360_dictionary_schema;
REFERENCE FROM support_resource_schema (label);

(*

The follgwing EXPRESS specification contains definitions for the esentation of aiterm. A ferm is a
conventipnal symbol for a concept, consisting of a word or & AS iR the FC61360
define the value_meaning of a value of classifying data £ that may
be ambiguous in understanding.

EXPRES$S specification

*

ENTITY [term
SUBTYRE OF (item_names);
abbreviated_names:
identifier: label;
definition: label;
note: OPTION

figure: oP
formula:\Q |

source_dot g

Attribute

50

abbrevia‘ted_names . representation of a term in a coded form.

identifier *: combination of characters used to identify a term uniquely within a term dictionary.

%0 See IEC 61360-1 clause 6.2.3 .

* See IEC 61360-1 clause 6.2.4 .
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definition

52,

statement that describes the meaning of a term and permits its differentiation

other terms.

from all

note **: statement which provides further information on any part of the terminological record, which is

essential
remark
figure

formula

source_doc_of_definition

to the understanding of that record.

*: explanatory text to further clarify the meaning of a terminological record.
*: illustration added to the definition of a term to clarify the meaning of that definition.

*: rule or statement in mathematical form expressing the semantics of a term.

57,

from which the term definition was derived.

reference to the source document, generally an international standard,

related_lerms *: term having some relation with the term under consideration,

used _in]|

Formal

| definition : term used to make the definition of a data elemen t mbiguows.

ropositions:

WR1: T

*

END_SG¢

(*

7 1ISO13584 |IEC61360_language\[esource

The follpwing schema provides resource ngs in various languages. It h
extracteql from the Dictionary schema singe it c other schemata. It is largely |
the support_resource_sche ¢ : STEP part 41: "Fundamentals of
Descriptjon and Support R astan extenision to that. It allows for the usag
specific language throughs ) Xt (Physical File) without the overhead in
when multiple Jang figure 12 - EXPRESS-G diag
ISOl35£4_IEC61anuage fesouteeNschepia and support_resource_schema, for a
depiction).

he term identifier shall not contain any space.

HEMA,; -- IEC61360_extended_dictionary_sche

as been
ased on
Product
b of one
froduced
ram  of
jraphical

*2 See IEC 61360-1 clause 6.3.1 .

%3 See IEC 61360-1 clause 6.3.2 .

* See IEC 61360-1 clause 6.3.3 .

% See IEC 61360-1 clause 6.3.4 .

%% See IEC 61360-1 clause 6.3.5 .

*" See IEC 61360-1 clause 6.3.6 .

%8 See IEC 61360-1 clause 6.4.1 .
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EXPRESS specification:

*

SCHEMA IS0O13584 |EC61360_language_resource_schema;
REFERENCE FROM support_resource_schema (identifier, label, text);

(* from 1SO 10303-41: STEP part 41: "Fundamentals of Product
Description and Support” *)

(*

| [|translatable_label ‘ String‘ m identifier ‘

‘ String ‘ b—{ Iabel‘
languages

—{ translated_label }7
labels
L[1:?] pregent\tr: slatlo
languages ——() \/

%ﬁ%@ codes

IWode }—q Strng‘ ‘

languages

translatable_text

i

texts L[1:7] lgbal_language_assignment ‘

I

i - i ‘ 1860_language_resource_schema

7.1 ce_schema type and entity definitions

This 9 PRESS type and entity definitions [in the
1ISO13584 g ' _schema.

7.1.1

The lang bles to identify a language according to ISO 639. Values are ¢.g. "EN"
for English | or French, "RU" for Russian, "DE" for German, "en GB" for UK|English,
"en US" etc...

EXPRE$S specification:

*

TYPE language_code = identifier;
END_TYPE;
(*

7.1.2 global_language_assignment

The global_language_assignment entity specifies the language for translatable_label and
translatable_text, if label and text are selected, respectively (i.e. without explicit language indication
as is done in translated_label and translated_text).
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EXPRESS specification:

*

ENTITY global_language_assignment;
language: language_code;

END_ENTITY;
(*

Attribute definitions:

language: the code

of the assigned language

7.1.3 present_translations

The present_translations entity serves to indicate the languages used for translated_label and

translated—text

EXPRES$S specification:

*

ENTITY |present_translations;
language_codes: LIST [ 1: ? ] OF UNIQUE language_codey

UNIQUE

END_ENTITY;
(*

Attribute|definitions:

languagé¢_codes:
translatipn is made.

Formal groposition:

UR1: fof each list of

714 translata? lak
A transldtable labe

EXPRES

*

TYPE trgne

translated

UR1: language_codes;

the list of unique language which a

The transtated_label
translation.

entity defines the labels that are translated and the corresponding languages of

EXPRESS specification:

*

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

languages:

present_translations;

WHERE WRZ1: SIZEOF (labels ) = SIZEOF (languages.language_codes);

END_ENTITY;
(*
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definitions:

labels: the list of labels which are translated.

languages : the list of languages in which each label is translated.

Formal propositions:

:1998(E)

WR1: The number of labels contained in the labels list shall be equal to the number of languages

provided

Informal

in the languages.language_codes attribute.

propositions:

IP1: The content of labels [i] is in the language identified by languages.language_codes [i]

7.1.6

A translg

EXPRESY

translatable text
table_text defines a type of values that can be texts or translat S .

S specification:

*

TYPE translatable_text = SELECT ( text, translated_text);

END_TY
(*

7.1.7

The tran

translation.

EXPRES
*

ENTITY

WHERE|

Attribute

PE;

translated_text

Slated_text entity defines the texts dthe corresponding langu

S specification:

translated_text;
texts: LISK] 1:
langual

WR1: SIZE
TITY,

anguages.language_codes);

definitions:

texts: theMi

languag

bS: i guages in which each text is translated.

Formal propositions:

ages of

WR1: The number of texts contained in the texts list shall be equal to the number of languages
provided in the languages.language_codes attribute.

Informal

propositions:

IP1: The content of texts [i] is in the language identified by languages.language_codes [ i ]

7.2

ISO13584 |IEC61360_language_resource_schema function definitions

This subclause contains functions which are referenced in WHERE clauses to assert data consistency.
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7.2.1 check_label_length function

The check_label_length function checks that no label in | exceeds the length indicated by |_length.

EXPRESS specification:

*

FUNCTION check_label_length (
I: translatable_label;
|_length: INTEGER): BOOLEAN,;

IF '1SO13584_IEC61360_LANGUAGE_RESOURCE_SCHEMA.TRANSLATED_LABEL'

IN TYPEOF()) THEN
REPEAT i:=1 TO SIZEOF (l.labels);
IF LENGTH(L.labels[i]) > |_iength THEN
RETURN (FALSE);
END_IF;
~END-_REREAT;

RETURN (TRUE);

ELSE (*[the argument | is a single string *)
RETURN (LENGTH(l) <= |_length);
END_IF
END_FUNCTION; -- check_label_length

(*

7.2.2 check_text_length function

The chegk_text length function checks that no textint e

EXPRESS specification:

*

FUNCTIPDN check_text_length (
t: translatable_text;

t_length: INTEGER): BOLE&?@}

IF'1SO1 A.TRANSLATED_TEXT'

ELSE (*
END_IF

60_language_resource_schema rule definition

The rule| single) language_assignment  asserts that only one language may be assigned to

in translatable_label and translatable_text, respectively.

dicated by t_len

jth.

be used

EXPRESS specification:

*

RULE single_language_assignment FOR (global_language_assignment);
WHERE

SIZEOF ( global_language_assignment ) <= 1,
END_RULE;

END_SCHEMA; -- ISO13584_IEC61360_language_resource_schema
(*
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8 Example Physical File

8.1 Some example data

This subclause gives some fragments of a Physical File for exchanging the data of IEC 61360-4:
"International Reference List of Standard Data Element Types for Electric Components". It is intended
to show the use of the EXPRESS model in clause 5 "ISO13584 IEC61360_dictionary_schema"

together with ISO 10303-21 to exchange corresponding data.

ISO-10303-21,
HEADER,;

ENDSEC:;
DATA:

8.1.1 Suppter-data

#1= SUPPLIER_BSU('01122//61360-4"*,*);

#2= SUPPLIER_ELEMENT (#1, #3, '01', *, #4, #5);
#3= DATES('1994-09-16', '1994-09-16'", $);

#4=

#5=
#10=

8.1.2 Root class data

The AAA
two trees$, one for materials,
subtype of ICS root.

#90= [CLASS_BSU('0O

#100= [LASS_BSN(AA
#101= |TEM_CLASS(#

#102=
#110=
#111=
or ,cOMpPOoNen
#112= |[TEM_NAMES('type of tree', $. 'tree type', $. $);

It covers
5s. Itis a

#113= NON_QUANTITATIVE_CODE_TYPE('A..8', #114);
#114= VALUE_DOMAIN((#120, #122), $, $, 0);

#120= DIC_VALUE(MATERIAL', #121, $);

#121= ITEM_NAMES('material tree', $, 'mat tree’, $, $);
#122= DIC_VALUE(COMPONS', #123, $);

#123= ITEM_NAMES('component tree', $, 'comp tree', $, $);
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