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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through 1SO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
ordanisations, governmental and non-governmental, in liaison with ISO, also take part in the work,
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matter§of
electrotechnical standardisation.

Draft International Standards adopted by the technical committees are circulated to the member
boglies for voting. Publication as an International Standard requires approval by at least 75 % of the
mgmber bodies casting a vote.

International Standard 1ISO 13584-42 was prepared by Technical Committee 1SO/TC 184, Industrial
aufomation systems and integration, Subcommittee SC 4, Industrial data.

-

ISQ 13584 consists of the following parts, under the general title Industrial automation systems and
integration — Parts library.

—| Part 1: Overview and fundamental principles

—|  Part 10: Conceptual description: Conceptual modelkof parts library
—| Part 20: Logical resource: Logical model of gxpressions

—|  Part 24, Logical resource: Logical modelof supplier library

—| Part 26: Logical resource: Suppliet.identification

—|  Part 31: Implementation resource: Geometric programming interface

—| Part 42: Description methodology: Methodology for structuring part families

-~

—| Part 101: View exchange protocol: Geometric view exchange protocol by parametric progran

—| Part 102: View-éxchange protocol: View exchange protocol by ISO 10303 conforming
specification

The structure-of ISO 13584 is described in ISO 13584-1. The numbering of the parts of ISO 13584
reflects its-structure:

— L —Parts 10 to 19 specify the conceptual descriptions.
— Parts 20 to 29 specify the logical resources,

— Parts 30 to 39 specify the implementation resources,
— Parts 40 to 49 specify the description methodology,
— Parts 50 to 59 specify the conformance testing,

—  Parts 100 to 199 specify the view exchange protocol,

viii
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— Parts 500 to 599 specify the standardised content.
Should further parts of ISO 13584 be published, they will follow the same numbering pattern.

Annexes A, B and C form an integral part of this part of ISO 13584. Annexes D, E, G and H are for
information only.
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Int

roduction

SO

ISO 13584 is an International Standard for the computer-interpretable representation and exchange of
part library data. The objective is to provide a neutral mechanism capable of transferring parts library

dat

a, independent of any application that is using a parts library data system. The nature of this

description makes it suitable not only for the exchange of files containing parts, but also as a basis for

implementing and sharing databases of parts library data.

ISQ 13854 is organised as a series of parts, each published separately. The parts of ISO 13854 fal
intd one of the following series: conceptual descriptions, logical resources, implementationresource
description methodology, conformance testing, view exchange protocol, and standardised:content.
The series are described in 1ISO 13584-1. This part of ISO 13584 is a member of the-description

mq
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thd

thodology series.

s part of ISO 13584 provides rules and guidelines for library data supplierSto create hierarchies
nilies of parts according to a common methodology intended to enable.multi-supplier consistency
bse rules pertain to the following: the method for grouping parts into families of parts to form a
rarchy; the dictionary elements that describe the families and propetties of parts.

s part of ISO 13584 refers as a normative reference to the data model that specifies the exchang
Jictionary data. This EXPRESS specification was developedras a common model for ISO 13584
j IEC 61360. It is intended to be published as IEC 61360=2. For convenience this common model
vided in this part of ISO 13584 as an informative annex’that duplicates the normative content of
C 61360-2. This part of ISO 13584 also provides the mapping of the concepts described here ont
common model.

pf

D
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Industrial automation systems and integration —
Parts library —

Part 42:

Description methodology: Methodology for structuring
partfamities

1 |Scope

Th|s part of ISO 13584 specifies the principles that shall be used for defining families ef parts and
praperties of parts to fully characterize parts and associated properties.

The rules and guidelines provided in this part of ISO 13584 are mandatoryferthe standardisation
committees responsible for creating standardised identification hierarchies:

The use of these rules by suppliers and users is recommended as-a‘methodology for building their
own hierarchies.

T

>

e following are within the scope of this part of ISO 13584«

—| the rule to group parts into generic families of parts and simple families of parts;

—| the rules for the choice of the appropriate properties that shall be associated with the families|of
parts;

—| the attributes that shall be provided.by library data suppliers to describe the families and
properties of parts.

—| the specifications of those attributes in the EXPRESS information model that provide for the
exchange of such dictionary. data.

NOTE 1 The EXPRESS information model for the exchange of dictionary data is defined in
IEC 61360-2.

N4

NOTE 2 The content of this EXPRESS information model is in the informative Annex D of this part of 1S(
13584 that dupli€ates the normative content of IEC 61360-3.

T

=)

b following-are outside the scope of this part of ISO 13584

— libraries of assembled parts with aggregate structure (Level 3 libraries);

— | “~the description of the parts themselves;

— the descriptions of the functional models that may refer to some family of parts;

— the description of tables, program libraries and documents that may refer to some family of
parts;

— the description of the systems intended to manage parts libraries; and

— the EXPRESS resource constructs for references between libraries.

NOTE The EXPRESS resource constructs for tables, programs libraries, documents and for references
between libraries are defined in ISO 13584-24.
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The structure of the information and the methodology defined in this part of ISO 13584 enable the

foll

owing:

integration in the same data repository of different parts libraries originating from different library

data suppliers with an uniform access mechanism provided by a dictionary;

integration in the same data repository of different definitions of materials originating from
different suppliers with an uniform access mechanism provided by a dictionary;

referencing another supplier library assumed to be available on the receiving system;
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referencing a standardised identification hierarchy when such a hierarchy exists;

definition by an end-user of a local classification or search hierarchy, and the mapping of theq
hierarchies onto the supplier libraries available on its system.

Normative references

e following normative documents contain provisions which, through reference in this text, constitu
visions of this part of ISO 13584. For dated references, subsequent amendments to, or revisiong
any of these publications do not apply. However, parties to agreements based on this part of ISO
b84 are encouraged to investigate the possibility of applying the-most recent editions of the

mative documents indicated below. For undated references the'latest edition of the normative
cument referred to applies. Members of IEC and ISO maintain registers of currently valid Inter-

D 31-0:1992, Quantities and units — Part 0: Generalprinciples.

D 4217, Codes for the representation of names of currencies and funds.

D 6093:1985, Information processing — Representation of numerical values in character strings f
Drmation interchange.

D 8601:1988, Data elements and'interchange formats — Information interchange —
presentations of dates and times.

D/IEC 8824-1:1995, Infermation technology — Abstract Syntax Notation One (ASN.1): Specificatii
basic notation.

D 8879-1:1987,dnformation processing — 8-bit single-byte coded graphic character sets — Part 1:
in alphabet Ng:1.

D 8879:1986, Information processing — Text and office systems — Standard Generalized Marku,
hguage<(SGML).

ISO 10303-1:1994, Industrial automation systems and integration — Product data representation and
exchange — Part 1: Overview and fundamental principles.

©ISO
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ISO 10303-11:1994, Industrial automation systems and integration — Product data representation and
exchange — Part 11: Description methods: The EXPRESS language reference manual.

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.

ISO 10303-41:1994, Industrial automation systems and integration — Product data representation and
exchange — Part 41: Integrated generic resources: Fundamentals of product description and support.

ISO 10303-42:1994, Industrial automation systems and integration — Product data representation and

eX'-hanna Daort 42 Intanratad nanaric racaoiirecac: (canmatric and tonalaoaical ranracantatinn
pHAtHGE ot 4= HHEe GO - e e RS0t 6eS— o oM ETEaHato P G1OGIEeE preSeHtation:

ISQ 12083:1992, Information and documentation — Electronic manuscript preparation and markup.

ISQ/IEC 11179-3:1994, Information technology — Specification and standardization of data
elgments — Basic attributes of data elements.

ISQ 13584-10:—1, Industrial automation systems and integration — Parts library=—Part 10:
Cdnceptual model.

International Classification of Standards (ICS), 1993.

IEC 61360-1:1995, Standard data element types with associated classification scheme for electric
cofmponents — Part 1: Definitions — Principles and methods.

IEC 61360-2:—1, Standard data element types with associated classification scheme for electric
cofnponents — Part 2: EXPRESS Dictionary Schema.

IEC 61360-3:1995, Standard data element types withassociated classification scheme for electric
cofnponents — Part 3: Maintenance and validatiofyprocedures.

IEC 61360-4:1997, Standard data element types with associated classification scheme for electric

components — Part 4: IEC reference collection of standard data element types, component classes
angl terms.

3 |Terms and definitions
Fof the purposes of this-part of ISO 13584, the following terms and definitions apply.

3.1 Terms and definitions from ISO 10303-1

For the purpeses of this part of ISO 13584, the following terms and definitions given in ISO
10803-1:1994/(which are repeated below for convenience) apply.

3.1.1

information
facts, concepts or instructions.

1 To be published
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3.1.2

information model
a formal model of a bounded set of facts, concepts or instructions to meet a specified requirement.

3.2 Terms and definitions from ISO 13584-1

For the purposes of this part of ISO 13584, the definitions given in ISO 13584-1 for the following terms
apply.

— Parts library;

— Resource construct;

—|  Supplier library.

NOTE These definitions are duplicated in the informative Annex H of this\part of ISO 13584.
3.3 Terms and definitions from ISO 13584-10

Fof the purposes of this part of ISO 13584, the definitions givenin ISO 13584-10 for the following
terms apply.

—| Applicable property;

—| Characteristic of a part (part characteristic);
— Context dependent characteristic;

— Context parameter;

— Family of parts;

— Generic family of parts;

— Property;

—| Simple family of parts;

—| Visible-property.

NOTE These definitions are duplicated in the informative Annex | of this part of ISO 13584.

3.4 _Other terms and definitions

For the purposes of this part of ISO 13584, the following apply.
34.1

basic semantic unit
the entity that provides an absolute and universally unique identification of certain objects of the
application domain (e.g. classes, data element types).
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3.4.2

class valued property
a property that has one single value for a whole family of parts. Its value is not defined individually for
every single part of that family, but for the family itself.

NOTE Class valued properties may be used to capture some commonality between different families
when such a commonality is not captured by the hierarchy structure (see example of RULE 5b).

3.4.3

COR
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maon-dictiananscechama

Hren-dictionary-sehema

information model for a dictionary, using the information modelling language EXPRESS, resultin
m a joint effort between 1ISO TC 184/SC4/WG2 and IEC SC3D;

NOTE The common dictionary schema is specified in IEC 61360-2, and its content is providedin the
informative annex D of this part of ISO 13584.

4

a element type

5

a type
specification of the type of a property that specifies the allowed set of values of that property.

.6

tionary data
set of data that describes hierarchies of familiéssof parts and properties of these parts.

NOTE The dictionary data should be exchanged using the common dictionary schema.
T

tionary element
set of attributes that constitutes the dictionary description of certain objects of the application
main (e.g. classes, data element types).

.8

hntitative data element type
a element typge-with a numerical value representing a physical quantity, a quantity of information
ount of objects.

9

t of data for which the identification, the description and value representation have been specified.

DI

n-guantitative data element type

data element type that identifies or describes an object by means of codes, abbreviations, names,
references or descriptions.

3.4.10

property

an

information that may be represented by a data element type.
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3.4.11

standardized identification hierarchy
dictionary data that is defined by a standardisation organisation.

4 Abbreviated terms

For the purpose of this part of ISO 13584 the following abbreviated terms apply.

— [ BSUTBasitc Semartic UTt;
— DET: Data Element Type;
— ICS: International Classification of Standards;

—[ SI: Systéme International d'Unités (International System of Units).

5 |Description of a hierarchy of families of parts
5.1 Simultaneous description of families of parts and parts properties

The hierarchy shall be organised as a tree-structure with singledinhéritance. At each level of the hierar-
chy, the sub-families of a generic family of parts shall be mutually exclusive. The hierarchy shall
indude two sections:

—| the upper section classifies technical fields and se defines the first levels of generic families of
parts. These generic families of parts are used for classification purposes. They are not
intended to be instanciated.

—|[ the lower section splits these families.into generic sub-families to obtain simple families of pafts.
In choosing these families the instanciation rule (RULE 3) is important. These families are
intended to be instanciated.

Both the standardised identification hierarchy and the supplier hierarchies shall simultaneously define
thg following:

—| (hierarchical) families of parts;
— (non hierarchical) properties.

The meaningof each family of parts and of each property shall be such that a human observer shal
belable todetermine, for a given part:

— | C+those families of parts to which it belongs and those to which it does not belong;

— that characteristic of the part to which every applicable property corresponds.

The simultaneous definition of families of parts and of properties related to every family of parts
improves their definition. The composition of a family of parts becomes clearer through the properties
that are related; the meaning of a property is explained by the family of parts defining its field of
application.

By defining families of parts through a hierarchy with inheritance, the definition of each property can be
factored to the highest family level for which this property is meaningful and may be applicable in some
sub-families.
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5.2 Applicable and visible properties

The properties defined at each (generic) family level are divided into two categories:

the applicable properties corresponding to a characteristic property that every part (belonging to
the generic or simple family of parts) shall possess;

the visible properties corresponding to a characteristic property that the parts (belonging to the
generic or simple family of parts) may or may not possess according to the sub-families they
belong to.

On
be

5.3

Du
ideg

aimed at identifying and progressively characterising the common properties,to provide:

Th
hig
hig
ab

5.9

Du

differentsstructures for a generic family of parts may emerge (see example in 6.1.5).

.4 Use of the standardised identification hierarchy

ly those properties that are specified as visible for some family (possibly through inheritance)-fay
also specified as applicable.

Purpose of the standardised identification hierarchy

e to the diversity of the real world, the families of parts and the properties forming-the standardisgd
ntification hierarchy are not intended to exhaustively characterise and describe-every part. It is ofly

multi-supplier search;

partial multi-supplier characterisation;

some interchangeability between different parts.

en describing his own parts a supplier may choose:

to make reference to standardised families*of parts and properties, when they are defined by the
standardised identification hierarchy;

to add his own families of parts-anhd properties following guidance of the rules stated in this
standard.

Is every supplier can connéct his families of parts to the level(s) of the standardised identification
rarchy that seem to be the_most suitable and may complete the standardised identification

rarchy with his own hierarchy. The higher the level of the connection, the less the suppliers will b
e to take advantage.of the standardised identification hierarchy and the corresponding properties{

117

Class valued-property

e to the diversity of the perspectives that may be adopted for a set of objects of the real world,

In th

sel

rmits the maximum licability of the f I roperti hall
ected for the standardised identification hierarchy. Each other perspective considered relevant is

represented as a property that is assigned one single value to each simple family of the subtree and is

val

id for the whole family. The assignment of the property to a family may be defined at any level of the

subtree. The value assigned this way is inherited by all the subfamilies.

The data type of such a property is represented as a set of unique codes. Each code is associated

wit

h different human readable and translatable representations.
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5.6 Extensions of the common dictionary schema addressing IEC 61360 needs

The common dictionary schema combines the requirements of IEC 61360 and ISO 13584. Therefore it
contains resources to accommodate the specific requirements of both International Standards. These
resources are provided either as an optional capability or as subtypes of the types defined to fulfil the
common requirements. The IEC 61360 specific extensions shall not be used for the definition of the
standardised identification hierarchy conforming to this part of ISO 13584. These extensions are as
follows:

a) In the item_class entity the optional value_code attribute;

b) In the value_domain entity the optional terms attribute.
5.7 Extension of the common dictionary schema addressing ISO 13584 needs

T

=)

s part of ISO 13584 addresses two requirements:

—| the definition of a methodology for defining standardised identification hierarchies or supplier
hierarchies of parts and the properties associated with these parts.

—| the specification of an information model that provides for the exchange of dictionary data thaf
describes hierarchies of families of parts and properties of these(parts.

Sopme resources in the common dictionary schema are intendedio.be used when modelling and
exthanging other types of data (e.g., library content) as specified by other parts of ISO 13584. These
reqources are provided either as optional capabilities or as‘subtypes of the types defined to fulfil the
requirements of this part of ISO 13584.

These extensions shall not be used when defining the standardised identification hierarchy or supplier
higrarchies. These resources are as follows (the specification of these resources is defined in the
informative Annex E) :

a) content_item;

b) supplier_related BSU;

C) class_related_BSU,;

d) supplier_BSU_relationship;

e) class_BSU srelationship.

5.8 Compatibility between IEC 61360 and ISO 13584

The scoperof IEC 61360 is to specify standard data element types with associated classification
schemafor electric components This is done through the specification of the pnnuples in

hierarchy for electronic components in IEC 61360-4, and through the specification of a Malntenance
and Validation Agency intended to up-date this set of data elements and its hierarchy, to be published
as IEC 61360-4.

The scope of ISO 13584 is twofold:

—  to specify and to exchange identification hierarchies of parts of any kind;

—  to specify and to exchange libraries of parts that may contain both dictionary data and class
extensions (i. e., the set of allowed parts within a family of parts).
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The exchange context of identification hierarchies is specified, for both Standards, by the common
dictionary schema. Therefore exchange contexts of identification hierarchies are completely
compatible. The only restriction is that ISO 13584 conforming hierarchies shall not use the two
optional resources specified in 5.6 and that the date of original definition, date of current version and
date of current revision that are defined as OPTIONAL in the common dictionary schema are
mandatory for ISO 13584 conforming hierarchies. Moreover, the use of the ISO/IEC ICS hierarchy as
a root hierarchy in the user system (see 5.1.2) enables the integration of the IEC 61360-4 hierarchy?
and of the various standardised identification hierarchies intended to be developed by the ISO
Standardisation Committees.

Fo '
elgctric component suppliers can use the exchange format specified in ISO 13584-24 (in preparatio
This exchange format enables, through the component_case_of entity, to refer to any standardiseg
idgntification hierarchy conforming to the common dictionary schema.

6 |Rules for creating hierarchies of families of parts

To|simplify the analysis when creating a standardised identification hierarchy and supplier hierarchigs,
thq following rules, that allow the splitting of the analysis into two phases,.shall be applied. The first set
of fules refers to the choice of the family hierarchy. The second set of rules refers to the association| of
prgperties with families of parts.

=

6.1 Choice of family hierarchy
6.1.1 Field of application
RULE 1 - Field covered by the hierarchy.

The standardised identification hierarchy\shall be able to cover all the parts dealt with in 1ISC
or |IEC standards.

A part supplier hierarchy shall be'able to cover all the parts supplied by this supplier.
6.1.2 Upper section of the hierarchy
RULE 2 - Classification.

The upper section-of the standardised identification hierarchy shall be based upon the
International-Classification of Standards (ICS).

Properties-Can be related to the upper section according to the factoring rule (RULE 8).

NOTE 1°\The ICS provides a common high level classification that shall be used or referred to by the
standardisation committees through at least the root of the classification that corresponds to their scope. Hor
those standardisation committees whose scope cannot be mapped onto one class of the ICS classificatior,
new classes shall be created as subclasses of an existing class that encompasses their scope.

NOTE 2 When the scope of a standardisation committee encompasses a whole subtree of the ICS
classification, this committee may redefine the classification subtree for its own purpose provided that it
refers to the root of that subtree.

NOTE 3 The role of the standardised identification hierarchy is to improve the definition of properties. It is
not intended to specify a selection mechanism.

2 The IEC 1360-4 hierarchy covering several subclasses of the ISO/IEC ICS hierarchy, the former shall be connected
directly to the root of the latter
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6.1.3 Lower section of the hierarchy
RULE 3 - Instanciation rule.

Below the upper section of the hierarchy, a generic family of parts shall be created only when it is
possible and advisable to associate a functional model (e.g. geometrical model, schematic model) to
such a family of parts, i.e. when an user could reasonably choose a generic part of such a family to
represent a significant state (phase) of his design process.

EXAMPLE To group screws for metal, wood and sheet metal within one family "screws", is
contradictory to the rule of instanciation. During a design process a designer would never select a screw
without knowing if this screw shall be a machine screw or a wood screw. Therefore, it is necessary to define
below the upper section "bolts/screws/studs” different generic families of parts for the different types of
screws.

6.1.4 Simple family of parts

In paper documents, standards or catalogues, sets of parts are sometimes grouped-even if the sets|of
prqperties applicable to each part of the group are not exactly the same. This shallpe prohibited for ja
sinple family of parts.

RULE 4 - Homogeneity of simple family of parts.

Every property applicable to a simple family of parts shall béapplicable for every part within
this family.

6.1.5 Multiple perspectives on the hierarchy

It may appear that at some point in the hierarchy several properties of a family of parts can be used fto
define a substructure for that hierarchy.

RULE 5a - Maximum applicability

When the application of the instanciation rule (RULE 3) leads to different possible structureq of
some generic families depending-upon a point of view, the structure that enables the
maximum applicability of the factored properties shall be selected.

RULE 5b - Class valued properties

The other points Of)views considered essential for selection purposes — not selected however
for the structureZaccording to the maximum applicability rule (RULE 5a) — shall be represented
by means ofClass valued properties (see 5.5). Those are intended to be queried by the usef
to selecta’set of families that correspond to the other points of view.

RULE 5c - Class valued assignment level
A class valued property shall be assigned at the level of a family where that property applies

for every simple family of the corresponding subtree and does not apply for the immediate
parent family.

EXAMPLE The family of circular bearings may split up into ball, needle and conical bearings or into
sealed bearings and non-sealed bearings. The first perspective shall be selected for structuring purposes
(RULE 5a).A class valued property, named "is_sealed", that is intended to take a constant BOOLEAN value
in all the lower simple families shall be visible at the circular bearing family level (RULE 5b).That property
shall be assigned at the circular bearing family level if the "is_sealed" property does not apply to bearings
that are non-circular bearings. That property shall be assigned at least at the bearings level if the "is_sealed"
property applies to any kind of bearings (RULE 5c).

10
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6.2 Association of properties
6.2.1 Properties to be considered
RULE 6 - Choice of properties.
As a minimum, those properties that characterise a generic family of parts and can be used

when searching parts for every sub-family of this generic family of parts, shall be associated
with the standardised identification hierarchy.

Those nronerties that are not used (or rarelvy used) for searchina nurnoses can be added.-a
L L \ P4 7 R I L

appropriate.

6.4.2 Semantic identification of properties

T

=)

b following rule gives two criteria for deciding when two properties have the same semantics.
RULE 7 - Semantic identification

Two characteristic properties of two different parts shall be factored fo a higher level of the
hierarchy, if and only if, they are considered to have the same semantic meaning. Such a
decision shall be justified by satisfying one of the two following,criteria:

—| interchangeability criterion: the two parts can, in some circimstances, be interchangeable ang
when interchanged the two characteristic properties shall\bave identical values;

—| criterion of homogeneity in processing: the two propetrties play an identical role with respect tg
some process, automatic or non automatic, thatmight be performed over a set of parts.

Otherwise, two different properties shall be defined:

EXAMPLE 1 The properties thread diameter of hexagon head screws and cylindrical head screws fit the
interchangeability criterion.

EXAMPLE 2 The properties mass (calculation of the mass of a part or its inertia), designation (for par
lists), diameter of conical attachment of tools for automatic tool exchange or the outside diameter of
cylindrical electronic components for automatic placement fit the criterion of homogeneity in automatic
processing.

[

EXAMPLE 3 A thread\diameter of a screw for wood or of a screw for metal are characteristic propertig
which shall not be the/same property.

6.4.3 Factoring rule

It i$ not possikleTin every case to define a hierarchy in which:

—| every property having the same semantics in several sub-families is factored (i.e. defined onl
once and inherited) as an unique property at the level of the ascendant family;

— any property defined at the level of a generic family of parts applies actually (i.e. has a value) to
every part in every sub-family.

To create an intermediate family in order to factorise a property may be prevented by the instanciation
rule (RULE 3) that is used for defining the family hierarchy.

The following rule provides guidelines for systematically factoring of properties having the same
semantics while maintaining the instanciation rule.

11
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RU

LE 8 - Applicability of inherited properties.

Two properties having the same semantics (RULE 7) in two families shall be factored as an

SO

unique property defined at the level of the common ascendant family. If this property does not

apply to some sub-families, it shall be defined as a visible property. This property may be
specified as applicable in the various sub-families where it is visible. The definition of this
property shall be such that for any sub-family there is no doubt about its applicability, and
when it applies, there is no doubt about the characteristic property to which it corresponds.

EXAMPLE 1 The property "material”, the definition of which would be "material from which the part is
made" cannot be factared: we da not know for example to which property it corresponds for a turning tool

Fo

7.1

Aj
ideg
the
m4g
on

Th
att
clal
In

7.2

Ea]

with carbide brazed tip.

EXAMPLE 2 The property "single material", whose definition would be "property only applicahleto pa
made from one single material; the value of this property is the code of the single material”, corresponds W
the semantic identification rule (RULE 7).

Dictionary elements that describe properties of parts

lowing the conceptual model defined in ISO 13584-10, the properties of.aypart are classified into:
part characteristics
context dependent characteristics
context parameters

Mapping of properties onto the common dictionary schema

roperty is mapped in the common dictionary schema onto a property BSU that carries its
ntification and a property DET that provides its description. A part characteristic is mapped ontg
non_dependent_ P_DET subtype (of property DET ), a context dependent characteristic is

pped onto the dependent_ P_DET subtype (of property DET ) and a context parameter is mapp,
o the condition_DET subtype (of property DET ).NOTE Context parameters and context
dependent characteristic shall be represented at least when they prove useful for selection purposes.

b family that defines the visibility of a property is mapped onto the property_ BSU.name_scope

ibute. The applicability of'a‘property is defined by the class(es) to which it is applicable through the

ss.described_by  attribute.
his section, only-the attributes linked directly to a property are described.
b Attributes

Ch part-property is described by a dictionary element that contains the following attributes:

ts
ith

Code

12

Definition Class
Data Type
Preferred Name
Short Name

Preferred Letter Symbol
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Synonymous Letter Symbols
Synonymous Name

Property Type Classification
Definition

Source Document of Definition

Note

ISO 13584-42:1998(E)

Remark

Unit

Condition

Formula

Value Format

Date of Original Definition
Date of current version
Date of current revision
Version Number

Revision Number

The entry for each attribute is structured in the following way (entries may be omitted if not applicable):

— Name of the attribute

—| Obj: Objective.
— Descr: Description.
—| Oblig: Obligation.
—| Trans: Need for translation.
— For. Representation format or maximal number and type of characters if it is a string.
— Mapp: Mapping onto the attributes used in the common dictionary schema.
— Expl: Example.
NOTE For internal purposes within a company, other attributes and/or other codes for some attributes

can be defined but they cannot be used for exchange purposes.

7.2.1 Code

Ob;j:

To identify a property within a family of parts and to allow an absolute identification within
the data dictionary when it is associated with the code of the family of parts where the

property is defined, and with the library data supplier code.

13
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Descr: A Basic Semantic Unit associated with the property.

Oblig: Mandatory.

Trans: No translation.

Mapp: property DET\dictionary_element.identified_by\basic_semantic_unit.code

7.2.2 Definition Class

Ohi: To Qpprif\/ for which family the property is defined

Defscr: The code of the family that is the root of the tree where this property is visible.
Oblig: Mandatory.

Trans: No translation.

M3app: property DET\dictionary _element.identified_by\property BSU.name_“Scope

7.4.3 Data Type

Oon;: To specify the data type of the property. The data type describes the set of values that
may be assigned to a property.

Descr: A type conforming to the type system specified inithe common dictionary schema that
specifies the data type of the property.

Oblig: Mandatory.
Trans: No translation.
M3pp: property DET.domain

NOTE property_DET.domain refersto data_type which again will be subtyped for the various possibje
data types. Thus, the data type is directly attached to the property. However, an identification mechanism
using a named_type and a data.type BSU is also available for the cases where the same data type is

intended to be used for different)properties. When a data_type is intended to be used by different properties,
the definition of this data_type as a named_type provides for separate up-dating of the data-type and of the
properties that refer to it

7.4.4 Preferred Name

on;: To‘give a name of the property (in full length where possible). It is used for
communication and understanding.

Descr: The preferred name is identical to the name that is used in International Standards if
available. If the preferred name in the International Standard is longer than the maximum
laxnath Haowad farthl P2 3o CUNT 3 1t ball Bna wacifialh . blravaatadl
ICIIMLII ANMUVVCU TUT UTTo AUl 1L oAl vC IIICaIIIIIyIUIIy AUAMMMITOCVIALTU.

Oblig: Mandatory.

Trans: To be translated.

For: 30, alphanumeric.

Mapp: property DET\class_and_property elements.names\item_names.preferred_name

Expl: Threaded diameter

14
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7.2.5 Short Name

Ob;j: To give a name of the property for representation in limited space.

Descr: It is a meaningful abbreviation of the preferred name. If standardised abbreviations exist
they should be used. It can be identical to the preferred name or letter symbol.

Oblig: Mandatory.

Trans: To be translated, in the case that the short name is identical to the letter symbol, it shall
he the same in all languages

For: 15, alphanumeric.

M3app: property DET\class_and_property elements.names\item_names.short_name

Expl: thread_diam.

7.4.6 Preferred Letter Symbol

Ohj:

Dejscr:

Oblig:
Trans:
For:

Mgpp:

7.4.7 Synonymous Letter Symho}

To allow a shorter name of the property. When it exists, it is used in place of the short
name for representation in tables, formula, drawings etc...

The letter symbol is unique within a simple family of parts. It shall be derived from
International Standards (e. g. ISO 31, IEC 27, IEC*148 and product standards). The
preferred letter symbol is always provided in a textrepresentation. It may also be
provided in an SGML ISO 8879 representation:

Optional.

No translation.

Alphanumeric and SGML format (if provided).

property DET.preferred \symbol

Oon;: To allow further:shorter name of the property. It is used for representation in tables,
formula, drawings etc...

Descr: The l€tter symbol is unique within a simple family of parts. It shall be derived from
Intérnational Standards (e.g. 1ISO 31, IEC 27, IEC 148 and product standards). None, ogne
orimore synonym letter symbols are allowed. The synonym letter symbol is always
provided in a text representation. It may also be provided in an SGML representation.

Ohlig: Optional.

Trans: No translation.

For: Alphanumeric and SGML format (if provided).

Mapp: property_DET.synonymous_symbols

7.2.8 Synonymous Name

Ob;j:

Synonyms to the preferred name may be provided to facilitate transition from names used
for local or historical reasons.

15
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Descr: Alternative designation that differs from the given preferred name but represents the
same concept. None, one or more synonymous names are allowed.

Oblig: Optional.

Trans: To be translated.

For: 30, alphanumeric.

Mapp: property DET\class_and_property elements.names\item_names

.synonymous _names

7.4.9 Property Type Classification

Oon;: To classify the different properties defined in order to make large collections 6f property
definitions more manageable.

Descr: The whole set of properties are divided into subsets according to the,categories defined
in ISO 31. The property type classification attribute is the reference\to’the ISO 31
category that is relevant for the property.

Oblig: Mandatory.

Trans: No translation.

Fof: One capital letter and two digits.
Magpp: property DET.DET_Classification

NOTE 1 A survey of the main classes and categories\of properties in ISO 31 is given in annex E. The 10
31 classification of quantitative measure is given in@nnex F. The ISO 31 classification of non quantitative
properties, also called identifications and indicators, is given in Annex A.

NOTE 2 In IEC 61360, the term unit_of _meaSure is used to denote this attribute.
7.2.10 Definition

Oon;: To describe the meaning of the property.

Degscr: Statement that describes the meaning of the property and permits its differentiation from

all other propertties. It shall be a definition in the sense that it shall be complete and
unambiguous. All significant words are free from homonym and synonymy.

Onllig: Mandatory.

Trans: T0 be translated.

For: Unlimited alphanumeric string.

Mapp: property DET\class_and_property elements.definition

7.2.11 Source Document of Definition
Ob;j: A reference to the source document from which the property definition was derived.

Descr: As a minimum the reference shall be given with the document number and date of issue
of the document.

Oblig: Optional.

16
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Trans: No translation.
For: Alphanumeric. An identifier of the document.
Mapp: property DET\class_and_property elements.source_doc_of_definition\

identified_document.document_identifier
NOTE In an exchange conforming to ISO CD 13584 part 24, the document itself may be exchanged.

7.2.12 Note

Oon;: To provide further information on any part of the terminological record, that is essential [to
the understanding of that record.

Descr: It shall be copied from the definition in the source document into the definition of the
property.

OHlig: Optional.

Trans: To be translated.

For: Unlimited alphanumeric string.

Mapp: property DET\class_and_property elements.note

7.4.13 Remark

oy Explanatory text to further clarify the meaningrof the usage of the property.
Descr: Free text remarks. It shall not influencehe meaning.

OHlig: Optional.

Trans: To be translated.

For: Unlimited alphanumeric string.

Magpp: property_DET\class_and_property_elements.remark

7.4.14 Unit

oy Prescription of the unit in which the value of a quantitative property is expressed.
Defscr: Only the symbols of basic Sl units shall be used.

OHhlig: Mandatory (for quantitative data).

Trans: No translation.

For: The unit is represented as specified in ISO 10303-41 using, if required, the extensions

specified in the common dictionary schema. A mathematical string may be provided. A
mathematical string is always provided in a text representation. It may also be provided in
an SGML representation.

Mapp: property_DET.domain\int_measure_type.unit.structured_representation or
property DET.domain\real_measure_type.unit.structured_representation

NOTE In IEC 61360, the term unit_of_measure is used to denote this attribute.

17
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7.2.15 Condition

Ob;j: To formally identify the context parameter on which a context dependent characteristic
depends.

Descr: To give the code(s) of the adequate context parameter(s).

Oblig: Mandatory for context dependent characteristics.

Trans: No translation.

For: A reference to a set of Basic Semantic Units.

M3app: property DET\dependent P_DET.depends_on

7.4.16 Formula

Oon;: Rule or statement in mathematical form expressing semantics of a quantitative property.
A formula shall not change any essential information of the meaning 'of that definition.
Defscr: It is a mathematical expression of the property definition.

Oblig: Optional.

Trans: No translation.

For: A mathematical string (a mathematical string is\always provided in a text representation,; it

may also be provided in an SGML representation).
Mapp: property DET.formula
7.4.17 Value Format

Oon;: Specification of the type andlength of the representation of the value of a property. It ig
intended as a maximum value format for communication and database storage.

Descr: The value format shall be defined according to the definition below:
a. Non-quantitative data value format types [ISO 9735: 1988]:

A = alphabetic characters, letters only

M.={mixed, all characters allowed

N = numeric characters, digits only

X = alphanumeric characters, letters or digits only.

b. Quantitative data value format types [ISO 6093: 1985]:
NR1 = integers,
NR2 = rational numbers with decimal-mark (real),

NR3 = rational numbers with decimal-mark and exponent-mark (floating point),

18
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S® = signed (positive or negative),
. = decimal-mark,
E = exponent-mark, base 10: (A)E(B) represents the value Ax10B

C. Field length

ISO 13584-42:1998(E)

The field length of a non-quantitative data value shall be indicated by a number (e.g. 17).

e following preferred standard formats -derived from 1SO 9735 and ISO 6093 have been defined:

In these formats no special characters shall be allowed. A variable fieldength shall start with two dd

Af

Th

60

A.3 N.3 X.3 M.3
A.8 N.8 X.8 M.S8
A..17 N..17 X..17 M..17
A..35 N..35 X..35 M..35

A..(nx35) N..(nx35)  X..(nx35)  M..(nx35)

xed field length shall start with one space (examples: A3 - N 8-X 17 - M 35 etc.).

D3- have been defined:
NR1..4 positive integers
NR1 S..4  positive or negative(integers
NR2..3.3  positive reals
NR2 S..3.3 positivetor negative reals
NR3..3.3ES2 floating point, positive

NR3 S..3.8ES2 floating point, positive or negative

e field length of a quantitative data value shall be indicated.\by a combination of digits and
characters (e.g. 3.3ES2). The following preferred standard formats -derived from 1SO 9735 and ISO

In these formats no special characters shall be allowed. A variable field length shall start wit|
two dots<A fixed field length shall start with one space (examples: NR1 4 - NR1 S 4 etc.).

ts.

=

Onlig: Mandatory.

Trans: No translation.

For: 15, alphanumeric.

Mapp: property DET.domain\simple_type.value_format

NOTE In case of named types the mapping may be done through a chain of named_type s.

3 In addition to ISO 6093 the sign ' S ' is used as a marker for ' signed ' (should read ' Sign *).

19
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7.2.18 Date of Original Definition

Ob;j: To show when the property was defined by the library data supplier and thus when it was
declared as valid by this supplier. This date will never be changed and can be used for
verification purpose.

Descr: The entry shall be in accordance with ISO 8601.

Oblig: Mandatory.

Traans: No translation

For: 10, alphanumeric.

M3app: property DET\dictionary element.time_stamps\dates.date_of original_definition
Expl: 1967-08-20.

7.4.19 Date of Current Version

Oni: To show the date when the current version was defined.

Descr: The entry shall be in accordance with ISO 8601.

Oblig: Mandatory.

Trans: No translation.

For: 10, alphanumeric.

M3app: property DET\dictionary_element.timé_stamps\dates.date_of current_version

7.4.20 Date of Current Revision

Oon;: To show the date of the last revision number change.

Descr: The entry shall be.ifvaccordance with ISO 8601.

OHhlig: Mandatory.

Trans: No translation.

For: 10 @alphanumeric.

M4pp: property_DET\dictionary_element.time_stamps\dates.date_of current_revision

7.4.2Y Version Number

Ob;j: To characterise each version of a property. A new version number of a property shall be
created whenever a change in some attribute that describes this property influences its
use.

NOTE 1 No change is allowed that affects the meaning of a property.

NOTE 2 The changes in a property that affect its version number are defined in 7.3.1, Table 1.

Descr: A string that contains a natural number to indicate the different versions of a property
during the life cycle. Consecutive version numbers shall be issued in ascending order. A
new version of the property shall be generated according to the definitions given in
table 1 (see 7.3).

20
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Oblig: Mandatory.

For: 3, numerical.

Trans: No translation.

Mapp: property DET\dictionary_element.identified_by\basic_semantic_unit.version

7.2.22 Revision Number

—

Obj: To characterise each revision of the same version of a property. A new revision humb
of a property shall be created when a change in some attribute that describes this propert
influence neither its meaning nor its use.

<

NOTE 1 No change is allowed that affects the meaning of a property.

NOTE 2 The changes in a property that affect its revision number are defined in 7.3.1,table 1.

Descr: A string that contains a natural number used for administrative controlof a property.

Consecutive revision numbers shall be issued in ascending orderfor each value of the
version of a property. Per property, unique by its identifier, only-0ne revision number is
current at any time. A new revision number of the property shall be generated according
to the definitions given in table 1 (see 7.3).

Oblig: Mandatory.

For: 3, numerical.

Trans: No translation.

M3app: property DET\dictionary element.revision

7.3 Rules for defining new versions and/or revision of properties
7.3.1 Changes in the attribute of properties

Twlo concepts are provided to mark updating operations for properties. The concept of version numiper
is @ tag for identifying data (it-is-related to a BSU) whereas the concept of revision number is one fof
description data of properties=it is related to a Dictionary Element).

The following table (,seetable 1) gives an overview of how updating operations (add, modify, delete|of
eath attribute of agproperty) have effects on the version number (V) or the revision number (R)
comncept for the given property. There are cases where the denoted operation is meaningless on the|
conceptual level, and syntactically constrained in the common dictionary schema (-), or forbidden a
all(X). Thetable does not reflect the creation of a property. To modify means to modify the value of
thg attribute.
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Table 1 — Overview of versioning in property updating operations

~
)

ve

.3.2 Propagated changes in property version humbers

b following table (see tablé 2) specifies which changes in a property attribute shall lead to new
sion of this property.

Attribute Add Modify Delete
Code - X X
Definition Class X X X
Data type - v X
Preferred Name - R X
Short Name — R X
Preferred Letter Symbol R R X
Synonymous Letter Symbol R R R
Synonymous Name R R R
Property Type Classification - R X
Definition - R/V® X
Source Document of Definition R’ R® R
Note R® R® R
Remark R’ R R
Unit - X X
Condition X X/R® X
Formula R® R® R®
Format — \% X
Date of Original Definition - X X
Date of current version - \% X
Date of Current Revision - R/V X
Version Number - \% X
Revision Number — R X

4

consist of

non. quantitative_int_type  entity; or

The SUBTYPE of the data_type entity that defines the domain can not be changed (X). The only allowed changes

1 -\Adding new allowed values in an enumerated type, modelled either as a non_quantitative_code_type entity qr a

2

22

Y™ H o H £l Il oot USRS o &l H £ il 4 Li 4 £ lats lad £ b
F—Changing-the-versionoi-the-class-thateonstittes-the-tomairei-the-property-fis—pari—ofrelattonshipferassemby

modelling).

5
6

3 - Changing the version of the data_type_BSU that identifies the domain of the property

These three changes modify the version (V) of the property.

Only allowed in case of revision of ISO 31 or of this part of the ISO 13584 series.

The changes in definition shall not affect the abstract property referred to by the definition. Nevertheless it may

change the specification of the measure process to be used to evaluate the value of this property. If the changes in the
definition affect this measure process it leads to a new version, else it leads to a new revision.

7
8

This change shall not affect the abstract property referred to by the property attributes.
The context parameters (modelled as condition_DET ) on which a context dependant characteristic modelled as

dependent_P_DET depend shall not be changed. Nevertheless, change in the version of some of these condition_DET s
leads to change of version of the dependent_P_DET .
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Table 2 — Propagated changes in version numbers of properties

Attribute Changed item

Data type property DET.domain\non_quantitative_code_type.domain.its_values
property DET.domain\non_quantitative_int_type.domain.its_values

property DET.domain\Class_Instance_Type.domain.version

- o e el (] e ] (] - £ (] o -
property _DE T tomarmiNamed_ T ypererterret_type- verson

10

Condition property DET\dependent P_DET.depends_on][.].version

8 |Dictionary elements that describe families of parts
8.1 Mapping of families onto the common dictionary schema

A family is mapped in the common dictionary schema onto a class_BSU. that carries its identificatiof
angl a component_class that provides its description.

In this section, only the attributes linked directly to a class are déscribed.
8.2 Attributes

Earh family of parts is described by a dictionary element that contains the following attributes:
Code

Superclass

Preferred Name

Short Name

Synonymous Name

Visible Types

Applicakle-Types

Sub:class Selection Properties

Visible Properties

Applicable Properties
Class Value Assignment
Definition,

Source Document of Definition

9 Values shall only be added
10 Version change of any property in the set
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Note

Remark

Simplified Drawing

Date of Original Definition

Date of Current Version

Date of Current Revision

Version Number
Revision Number
The entry for each attribute is structured in the following way (entries may be omittedif not applicable):

— Name of the attribute;

—| Obj: Objective;

— Descr: Description;

—| Oblig: Obligation;

—[ Trans: Need for translation;

— For: Representation format or maximal number and type of characters if it is a string;
—| Mapp: Mapping onto the resource eonstructs used in the common dictionary schema;
— Expl: Example.

8.2.1 Code

oy To identify a family of parts and to allow an absolute identification within the data

dictionary when _associated with the library data supplier code.

Defscr: A Basic Semantic Unit associated with the family of parts.

Onllig: Mandatory.

Trgns: N@ translation.

M3app: component_class\dictionary_element .identified_by\basic_semantic_unit.code

8.Z72—Superctass

Ob;j: To reference the immediate (unique) parent family of a family.

Descr: A Basic Semantic Unit of the immediate parent family of the current family.
Oblig: Optional (if it does not exist, the class has no superclass).

Trans: No translation.

For: A Class Basic Semantic Unit.
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Mapp:
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component_class\class .its_superclass

NOTE 1 When defining a standardised identification hierarchy, all the defined classes shall have a
superclass. The root of such a tree shall be either one class of the ISO/IEC International Classification for
Standards (ICS) predefined tree, or a class already defined by another standardised identification hierarchy.

NOTE 2 The code of the class that correspond to each node of the tree defined in the ISO/IEC ICS shall be
equal to the code defined in ICS: 1993, where dots are replaced by underscores. The code of the ICS: 1993
root shall be ‘00'.

NOTE 3 The version of the class that corresponds to each node of the tree defined in the ISO/IEC ICS
shall be equal to ‘001’, unless other versions be specified by an ISO/IEC standard that integrates, in its

8.4.3 Preferred Name

Onhj:

Defscr:

Onllig:

Trans:

For:

Expl:

8.4.4 Short Name

normative references, both ISO 13584-42 and IEC 61360-2.

NOTE 4 The Class_BSU s that carry the identity of the classes that correspond to the node of the'tree
defined in the ISO/IEC ICS shall refer in their defined_by attribute, to the special code defined in-ISO 135B4-
26 for ISO/IEC ICS..

7]

To give a meaningful description of the family of parts (in full length*where possible). It
used for communication and understanding.

The preferred name is identical to the name that is used in-International Standards if
available. If the preferred name in the International Stafidards is longer than the max.
length allowed for this attribute it shall be meaningfully abbreviated.

Mandatory.
To be translated.
30, alphanumeric.

component_class\class_and_praoperty_elements  .names\item_names
.preferred_name

Screw threads.

—

Oon;: To give a name'to the family of parts for representation in limited space.

Descr: It is a meaningful abbreviation of the preferred name. If standardised abbreviations exis
they should be used. It can be identical to the preferred name.

Oblig: Mandatory.

Trgns: To be translated, in the case that the short name is identical to the letter symbol, it will be
the same in all languages.

For: 15, alphanumeric.

Mapp: component_class\class_and_property_elements  .names\item_names.short_name

8.2.5 Synonymous name

Ob;j:

Descr:

Synonyms to the preferred hname may be provided to facilitate transition from names used
for local or historical reasons.

Alternative designation that defers given preferred name but represents the same
concept. None, one or more synonymous names are allowed.
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Oblig: Optional.

Trans: To be translated.

For: 30, alphanumeric.

Mapp: component_class\class_and_property_elements  .names

\item_names.synonymous_nhames

8.2.6 Visible Types

1]

Oon;: To define the new named types that may be referred to, as their data type, by the visib|
properties of this family, or of any of its subfamilies (visible type).

Descr: Different properties may have the same data type of values (e.g., a set of cades'that
identify materials). Such data types may be defined as hamed types, indepenhdently of
any property. They may be, later on, referred to as their data type by different propertie
The definition of named type shall contain the code of the named type,-the version
number of the named type, and the data type of the named type specified by using the
resource constructs of the common dictionary schema. For the
non_quantitative_code_type and non_quantitative_int_type - the data type shall be
specified as a set of dic_value s each one consisting of amunique code and a set of
names (possibly translated).

n

Oblig: Optional.

Trans: In case of non_quantitative_code_type and.non_quantitative_int_type value namep
are to be translated

For: data_type_BSU s and data_type_element s

M3app: component_class\dictionary_element .identified_by
\class_BSU.added_visible. data_types

NOTE 1 Visible types are inherited.

NOTE 2 Visible types that are\nhot also applicable types may only be referenced to define the data type df
the visible properties of thefamily (or of any of its subfamilies).

EXAMPLE A named_type "material® may be defined at the level of some family as a
non_quantitative_code-type . The set of values of this named type consists of a set of codes associated
with different (translated) names. This named type may be referenced in some (sub-) family to define the
data type of theypreperty that corresponds to the material the parts of the family consist of. It may be
referenced in.seme other (sub-) family to define the data type of the property that corresponds to the coatipg
of the parts of the family.

8.4.7 Applicable Types

Descr: The list of the code of the defined or inherited visible types of the family that become
applicable types for the family (and any of its sub-families).

Oblig: Optional.
Trans: No translation.
For: A list of data_type_BSU s.
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Mapp: component_class\class.defined_types

8.2.8 Sub-class Selection Properties

Ob;j: To define which (new) class valued properties shall be assigned a value in any simple
part family that is a sub-family of the current family.

Descr: A class valued property enables representation of different perspectives on the set of
parts that belongs to the current family. When a class valued property is defined at the
level of some family, the dictionary user may query all the simple sub-families of this
family for which this class valued property is assigned some value

Oblig: Optional.

Trans: No translation.

For: A list of property BSU s.

Magpp: component_class\item_class.sub_class_properties

NOTE 1 Sub-class selection properties are inherited. They shall not appear jinthe sub-class selection
properties list of any sub-family.

NOTE 2 In each simple family of parts, each class valued property defined as sub-class selection
properties in any upper family shall be assigned a value.

8.4.9 Visible Properties

Oon;: To specify the new properties that are defingd at the level of this family and may be thus
specified as applicable to the family or any of its sub-families (visible properties).

Descr: The new properties (with respect to inheritance) that the parts belonging to the generic|or
simple family of parts may or may-not possess according to the subfamilies they belong
to.

For: A set of property BSU s

Odlig: Mandatory (possibly.empty).

Magpp: component_class\dictionary_element .identified_by
\class_BSU/added_visible_properties

8.4.10 Applicable Properties

Oon;: To,Specify the new properties that are specified as applicable for that family and for any
of its sub-families.

Descr: The new properties (with respect to inheritance) that the parts belonging to the generic|or

simple family of parts shall possess. The properties of this list shall be visible for the
family, 1.€. they shall be defined as visible erher by this family or by a family higher in the
hierarchy. The LIST order shall correspond to the default presentation order of the
properties in any case where such an order shall be defined (e.g., to display the
properties of some classes on a screen).

For: List of property_BSU s.
Oblig: Mandatory (possibly empty).
Mapp: component_class\class.described_by
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8.2.11 Class Value Assignment

Ob;j: To define the values assigned to some class valued properties specified as Sub-Class
Selection Properties in the familly or any family higher in the hierarchy.

Descr: Class valued properties are intended to be queried by the user to select a set of families
for which such a property has a given value. Once a value is assigned to a class valued
property, this value is inherited and shall not be redefined.

For: A set of Class_Value_Assignment s.
Oblig: Optional.
M3app: component_class\item_class.class_constant values

8.4.12 Definition
Oh;: To clarify the meaning of the family by giving its intention textually.
Descr: Statement that describes the meaning of the family and permits(its differentiation from all

other families. It shall be a definition in the sense that it shalkbé’complete and
unambiguous. All significant words are free from homonymy. (homonym) and synonymy.

Oblig: Mandatory.

Trans: To be translated.

For: Unlimited alphanumeric string.

M3app: component_class\class_and_property>,elements  .definition

8.4.13 Source Document of Definition
Oon;: A reference to the source doeument from which the family definition was derived.

Descr: As a minimum the reference shall be given with the document number and date of issu
of the document.

11

Oblig: Optional.

Trgns: No translation.

For: Alphanumeric. An identifier of the document.
M3app: component_class\class_and_property_elements

.source_doc_of_definition\identified_document.document_identifier

NOTE lnan pyr‘hangn rnnfnrming 1o 1SQO CD 13584 part 24 the document itself may. he nyrhangnd

8.2.14 Note

Ob;j: To provide further information on any part of the terminological record, that is essential to
the understanding of that record.

Descr: It shall be copied from the definition in the source document into the definition of the
family of parts.

Oblig: Optional.
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Trans: To be translated.
For: Unlimited alphanumeric string.
Mapp: component_class\class_and_property _elements.note

8.2.15 Remark

Ob;j: Explanatory text to further clarify the meaning of the usage of the family of parts.
Descr. Free text remarks. It shall not influence the meaning

Oblig: Optional.

Trans: To be translated.

For: Unlimited alphanumeric string.

M3app: component_class\class_and_property_elements.remark

8.4.16 Simplified Drawing

Oon;: To provide a visualisation, on request of the user, that shows an image of the class of
parts.

Descr: A drawing including at least the reference coordinate system of the part (that is to be
used for all the representations of this part), and-the letter symbols of the main applicaljle
properties.

Oblig: Mandatory for all the families that may:be instanciated.

Trgns: No translation.

For: An ABSTRACT SUPERTYRE.

M3app: component_class\item_ class.simplified_drawing

NOTE ISO CD 13584 part.24 provides an exchange format for such drawings.
8.4.17 Date of Original-Definition
Oon;: To shew-when the family of parts was defined by the library data supplier and thus whgn

it was. declared as valid by this supplier. This date will never be changed and can be uged
fopverification purpose.

Descr: The entry shall be in accordance with ISO 8601.

Ohlig: Mandatory.

Trans: No translation.

For: 10, alphanumeric.

Mapp: component_class\dictionary_element .time_stamps.date_of original_definition
Expl: 1967-08-20
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8.2.18 Date of Current Version

Ob;j: To show the date when the current version was defined.

Descr: The entry shall be in accordance with ISO 8601.

Oblig: Mandatory.

Trans: No translation.

For 10 _alphanumeric

M3app: component_class\dictionary_element .time_stamps.date_of current_version

8.4.19 Date of Current Revision

Ooh;: To show the date of the last revision number change.

Descr: The entry shall be in accordance with ISO 8601.

Oblig: Mandatory.

Trgns: No translation.

For: 10, alphanumeric.

M3app: component_class\dictionary_element .time “stamps. date_of current_revision

8.4.20 Version Number

Oh;: To characterise each version of a class. A new version number of a class shall be
defined when ever a change in the attributes that describes this class influences its usg.

NOTE 1 No change is allowed that affects'the meaning of a class.

NOTE 2 The changes in a class that affect its version number are defined in 7.3.1, table 3.

Defscr: A string that contains a natural number to indicate the different versions of a family duripg
the life cycle. The' version number string of a property shall consist of three numeric
characters.. Consecutive version numbers shall be issued in ascending order. A new
version number of the property shall be generated according to the definitions given in
table 3\(see 7.3).

Oblig: Mandatory.

For: 3, numeric.

Trans: No translation.

Mapp: component_class\dictionary _element.identified_by\basic_semantic_unit.version

8.2.21 Revision Number

Obj: To characterise each revision of a version of a class. A new revision number of a class
shall be defined when ever a change in the attributes that describes this class influences
neither its meaning nor its use.

NOTE 1 No change is allowed that affects the meaning of a class.

NOTE 2 The changes in a class that affect its revision number are defined in 7.3.1, table 3.
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Descr: A string that contains a natural number used for administrative control of a class.
Consecutive revision numbers shall be issued in ascending order for each value of the
version number of a class. Per class, unique by its identifier, only one revision number is
current at any time. A new revision number of the class shall be generated according to
the definitions given in table 3 (see 7.3).

For: 3, numeric.

Trans: No translation.

Mapp: component—class\dictionary—elementrewvision

8.3 Rules for defining new version or revision of classes
8.3.1 Change in the attribute of class
Twlo concepts are provided to mark updating operations for families of parts. The concept of version

number is a tag for identifying data (it is related to a BSU) whereas the concept afitevision number i$
ong for description data of families of parts (it is related to a Dictionary element).

T

=)

b following table gives an overview of how updating operations (add, madify, delete of some

attfibutes of a class) have effects on the version number (V) or the revision number (R) concept for the

given class. There are cases, where the denoted operation is meaningless , and syntactically
constrained in the common dictionary schema (=), or forbidden at\all (X). The tables do not reflect th
dation of a family. To modify means to modify the value of the attribute.

c

=

[¢]
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Table 3 — Overview of versioning in class updating operations

©ISO

An
tah
ch
ve

WH
cla
un

Attribute Add Modify Delete
Code - X X
Superclass v Ve Ve
Preferred Name - R X
Short Name - R X
Visiote Types \% v X
Applicable Types \% Ve X
Sub-Class Selection Properties \% Ve X
Synonymous name R R R
Visible Properties \% Ve X
Applicable Properties \% Ve X
Class Value Assignment \% Ve X
Definition - R* X
Source Document of Definition R R R
Note R R R
Remark R R R
Simplified Drawing - R R
Date of Original Definition - X X
Date of current version =~ \% X
Date of Current Revision - R/V X
Version number - \% X
Revision number — R X

.3.2 Propagated changes in family version numbers

y change of version numberofta family leads to a change of version number of its sub-family (se¢
le 3: Modify Superclass),(and of the sub-families of this family, and so on. Therefore, all the
hnges that change the(version number of the inherited properties or types of a family change the

sion number of this family.

en a part familyy.intentionally defined by a set of dictionary data, belongs to a parts library, the

Ss that constitutes the information model of this part family may also reference other basic semantic

ts (tables.and documents), and it may be associated with a content_item that defines the

exiension_ ef this class.

32

11 Modification of superclass shall not remove any inherited visible or applicable property or type. It may consist either in
changing the version of the referenced superclass, that defines a new version of the sublass, or, e.g., in adding an

intermediate class in between one class and its previous superclass.

12 Modification shall consist only in addition of new items or in change in version of referenced items. No other

maodification shall take place. No item shall be removed.

13 This change shall not affect the abstract population referred to by the class data element type.
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NOTE 1 The concept of extension of a class is defined in ISO CD 13584 part 24.

NOTE 2 The information model of a family of parts in a parts library in defined in ISO 13584 -24*.

Any change in the content_version that characterises the extension of a family of parts in a parts
library, and any change in the version number of the tables that are referenced from the class that
constitutes the information model of the family of parts or in the version number of the tables that
reference this class through their name_scope attribute shall lead to a new version number of the
family.

14 To be published
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Annex A
(normative)

Survey of type classification codes of non-quantitative data
element types

(main class A)

Type classification code Description
All Geographical unit (greater than a place)
Al2 Geographical location (place or smaller)
Al13 Geographical route and network
A21 Organization
A22 Functionary
A31 Date and time period
A32 Time of day
A4l Private person
A51 Product
A52 Product class
A53 Product batch and package (type)
A54 Transport mode, means and unit
A55 Manufacturing process and technology
A56 Product function and application
A57 Material
A58 Product geometry, shape, and size
A59 Product quality, performance, and test
A61 document and message
A62 Information element and information group
A63 Data medium and transmission unit
A71 Measuring unit
A79 Type of measurement
A8l Account
AS2 Project,project-activity
A83 Procedure
A91 Abstract identification such as language, colour,
etc.
A93 Clause
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Annex B
(normative)

Short names of entities

©ISO

Table B.1 provides the short names of entities specified in this part of ISO 13584. Requirements on
the use of short names are found in the implementation methods included in ISO 10303

Fabte B-i=Shortmamesof entities

Long name Short name
AXIS1_PLACEMENT_TYPE AXPLTY
AXIS2_PLACEMENT_2D_TYPE AP2T
AXIS2_PLACEMENT_3D_TYPE AP3T
BASIC_SEMANTIC_UNIT BSSMUN
BQOLEAN_TYPE BLNTYP
CUASS CLASS
CUASS_AND_PROPERTY_ELEMENTS CAPE
CUASS BSU CLSBS
CUASS_BSU_RELATIONSHIP CLBSRL
CUASS_INSTANCE_TYPE CLINTY
CUASS_RELATED_BSU CLRLBS
CUASS_VALUE_ASSIGNMENT CLVLAS
COMPLEX_TYPE CMPTYP
COMPONENT_CLASS CMPCLS
CONDITION_DET CNDDT
CONTENT_ITEM CNTITM
DATA_TYPE DTTYP
DATA _TYPE_BSU DTTYBS
DATA_TYPE_ELEMENT DTTYEL
DATES DATES
DHPENDENT.\P_DET DPPDT
DICTIONARY_ELEMENT DCTELM
DIC AUNIT DCUNT
DIC_VATLUE DCVLC
DOCUMENT DCMNT
ENTITY_INSTANCE_TYPE ENINTY
GLOBAL_LANGUAGE_ASSIGNMENT GLLNAS
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Table B.1 (concluded)

Long name Short name
GRAPHICS GRPHCS
IDENTIFIED_DOCUMENT IDNDCM
INT_CURRENCY_TYPE INCRTY
INT_MEASURE_TYPE INMSTY
INT_TYPE INTTYP
ITEM_CLASS ITMCLS
ITEM_NAMES ITMNMS
LABEL_WITH_LANGUAGE LBWTLN
LEVEL_TYPE LVLTYP
MATERIAL_CLASS MTRCLS
MATHEMATICAL_STRING MTHSTR
NAMED_TYPE NMDTYP
NQN_DEPENDENT_P_DET NDPD
NQN_QUANTITATIVE_CODE_TYPE NQCT
NQN_QUANTITATIVE_INT_TYPE NQIT
NQN_SI_UNIT NNSUN
NUMBER_TYPE NMBTYP
PLACEMENT_TYPE PLCTYP
PRESENT_TRANSLATIONS PRSTRN
PROPERTY_BSU PRPBS
PROPERTY_DET PRPDT
REHAL_CURRENCY_TYPE RLCRTY
REHAL_MEASURE_TYPE RLMSTY
REAL_TYPE RLTYP
SIMPLE_TYPE SMPTYP
STRING_TYPE STRTYP
SUPPLIER_BSUY SPPBS
SUPPLIER <BSU_RELATIONSHIP SPBSRL
SUPPLIER: ELEMENT SPPELM
SURPLIER_RELATED_BSU SPRLBS
TRANSLATED_LABEL TRNLBL
TRANSLATED_TEXT TRNTXT
VALUE_DOMAIN VLDMN
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Annex C
(normative)

Information object registration

C.1 Document identification

In erderto-provide-forunambiguous-identification-of-an-rformation-obiectin-an-opben-system—the
Feee-proviae+ottHathisigtotdstaeRtHeaton-oahi-HreHatohi-0sjectah-Bper-Syste—+h

object identifier

{iso standard 13584 part (42) version(1) }

is @assigned to this part of ISO 13584. The meaning of this value is defined in ISO 8824-1.

C.R Schema identification

C.2.1 1S0O13584 IEC61360_dictionary_schema

The I1ISO13584 IEC61360_dictionary_schema is assigned the object identifier

{iso standard 13584 part (42) version(1) object(1) 1ISO13584+-IEC61360-dictionary-schema(l) }
C.R.2 1SO13584_IEC61360_language_resource_schema

The I1ISO13584 IEC61360_language_resource_schéma is assigned the object identifier

{iso standard 13584 part (42) version(1)-object(1) 1ISO13584-IEC61360-language-resource-
schema(2)}
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Annex D
(informative)
Common IEC/ISO dictionary schema
This annex provides the common information model of ISO 13584-42 and IEC 61360. The normative
version is published in IEC 61360-2. This informative annex duplicates the normative content of IEC

61360-2 and provides, by means of NOTEs, some additional explanations referring to this part of ISO
13584.

In this annex references to clauses within ISO 13584-42 are shown in the form "6.2.1" while
references to paragraphs in Annex D are prefixed with the capital letter D, thus "D.3.3.3".

D.l General
D.L.1 Scope and object of the common dictionary schema

The scope the common ISO / IEC dictionary schema based is defined hy'the intersection of the
scopes of the two base standards:

— IEC 61360-1, " Standard data element types with associatéd classification scheme for electrig
components - Part 1: Definitions - Principles and methods", generated by IEC TC3 SC3D and

— ISO 13584-42, " Methodology for structuring part families" generated by ISO/TC184/SC4/WGR.

The presented EXPRESS model represents a comman formal model for the two documents and
fadilitates a harmonization of both.

Rejevant parts of their scope clauses are cited-below.

From IEC 61360-1: " This part of IEC 61360 specifies the principles that shall be used for defining
tedhnical data element types with associated classification schemes needed to describe electric
components, including electronic.and electromechanical components and materials used in electro-
tedhnical equipment and systeéms."

From I1SO DIS 13584-42:(" This part of ISO 13584 specifies:

—| the attributes.that shall be provided by library data suppliers to describe the families and
propertiesof\parts.

—| the spegifications of those attributes in the EXPRESS information model that provides for the
exchange of such dictionary data".

=)

Thg ‘abject of this EXPRESS schema is to provide a formal model for data according to the scopes as
given above, and thus to provide a means for the computer-sensible representation and exchange of
such data.

The intention is to provide a common information model for the work of both committees, thus allowing
for the implementation of dictionary systems dealing with data delivered according to either of the
standards elaborated by both committees.
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D.1.2 Interoperability of ISO 13584 and IEC 61360

In the 1ISO 13584 Standard series, the common dictionary schema is used in ISO 13584-24* to define
the requirements that should be fulfilled by an ISO 13584-compliant implementation.

ISO 13584-24 provides for a number of options that may be supported by an implementation. These
options have been grouped into conformance classes. Conformance to a particular conformance class
requires that all entities, types, and associated constraints defined as part of that class shall be
supported. Support for a particular conformance class requires support of all the options specified in
this class.

Conformance class 0 of the view exchange protocol 24-1, documented in ISO 13584-24, correspongls
to [the common ISO and IEC requirements defined in the ISO13584 IEC61360_dictionary_schema| .
An[ISO 13584 compliant implementation conform to that conformance class shall therefore,support &l
thq entities, types and associated constraints defined in the common dictionary schema. All'the othg
conformance classes of the view exchange protocol 24-1 including the requirements, af<conformance
class 0, the same capability shall be provided by any ISO 13584-compliant implemgntation supporting
thg view exchange protocol 24-1.

-

In |EC 61360-2, two schemata are provided, these two schemata definingdwo’options that may be
selected by an IEC 61360-compliant implementation. Each of these options'is referred to as a
conformance class.

—| The1S013584 IEC61360 dictionary_schema provides{formodelling and exchanging
technical data element types with associated classification'scheme but without modelling the
definitions of the terms used in the data element typecdéefinitions. It constitutes conformance
class 1 of IEC 61360-2;

—| The IEC61360_extended_dictionary_schema-" provides for modelling and exchanging

technical data element types with associatéd classification scheme together with modelling
definitions of and references to the terms used in the data element type definitions. It constitufes
conformance class 2 of IEC 61360-2.

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

The exchange format defined by conformance class 1 of IEC 61360-2 is fully compatible with
conformance class 0 of the view/exchange protocol 24-1 defined in ISO 13584-24.

Conformance class 2 of IEC 61360-2 including the requirement of its conformance class 1, any ISO
13584-compliant or IEC61360-compliant implementation shall support all the entities, types and
associated constraints defined in the common dictionary schema.

—

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

D.2 Overview of the dictionary schema

This section explains the main resource constructs provided by the common dictionary schema.

15 To be published
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dictionary_element is any element defined in the dictionary;

supplier_element captures the data of suppliers of dictionary elements (classes, properties,
datatypes);

class models the dictionary element of classes (families) that are described by properties;
property DET is the dictionary element of a property;

data_type specifies the type of a property.

Th
"l

In the presentation of the common dictionary schema, some overview diagrams are provided as
planning models (figure D.1 to figure D.11). These planning models use the EXPRESS-G graphical

no

Fo
on
dig

se parts of the dictionary schema are presented in more detail in the following clause D.3
13584 _|EC61360_dictionary_schema ".

ation for the EXPRESS language.

itted. The figure D.1 below outlines as a planning model the main structure_of the common
tionary schema.

(ABS)dictionary_element

| u l

Sy

ler_elementp—— (ABS) J @8 "~
pplier_elementi =, ed by class described_by L[0:?] property DET| domain (ABS)data_type

M@
tha

D.
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Figure D32 — Overview of the dictionary schema

st of these figures contain_overview models (or planning models) but show only that level of deta
t is appropriate at a cértain place.

3 1SO13584 MEC61360_dictionary_schema

s clausey.that constitutes the main part of the common information model of ISO 13584-42 and IH
B60,,contains the full EXPRESS listing of the dictionary schema, annotated with comments and
blanatory text. The order of text in this clause is determined primarily by the order imposed by the

EX

PRESS Innglmgny cnr*nnrlnrily hy impnrmnr‘n

EXPRESS specification:

)
SCHEMA 1S0O13584 |EC61360_dictionary_schema;
(*

ISO 13584-42:1998(E)

clarification of the diagrams, some of the relationships that are defined in the\EXPRESS model gre

C
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D.3.1 References to other schemata

This subclause contains references to other EXPRESS schemata that are used in the dictionary
schema. Their source is indicated in the respective comment.

EXPRESS specification:

*
)
REFERENCE FROM support_resource_schema (identifier, label, text);
(—from—1S6—1636341+—STEP—Part—=t+—"Fundamentats—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 1S013584 IEC61360_language_resource_schema,;
(* see clause D.4 "ISO13584 IEC61360_language_resource, sehiema" *)

(*
D.B.2 Constant definitions

Th|s subclause contains constant definitions used later in type definitions (see D.3.8 "Basic Type anfd
Entity Definitions").

EXIPRESS specification:

*

)

CONSTANT

property_code_len: INTEGER := 14;
class_code_len: INTEGER = 14;
data_type_code_len:INTEGER := 14;
supplier_code_len: INTEGER :=18;
version_len: INTEGER":= 3;
revision_len: INFEGER := 3;
value_code lenINTEGER :=18;
pref_nameden: INTEGER := 30;
short_pameé_len: INTEGER := 15;
syn.<name_len: INTEGER := pref_name_len;
DET “classification_len: INTEGER := 3;
source_doc_len: INTEGER := 80;
value_tormat_len: INTEGER = o0;
sep_cv: STRING =",

sep_id: STRING :=";
END_CONSTANT;

(*
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D.3.3 Basic Semantic Units: defining and using the dictionary
D.3.3.1 Requirements for exchange

In the exchange of dictionary and part library data it is customary to partition the data. For example, a
dictionary could be updated with some classes that specify their superclass by a reference to a pre-
existing class, or when the content of a library is exchanged, dictionary elements are only referenced
and not included every time. It must be possible to refer unambiguously and consistently to the
dictionary data.

Th s itic o oclaar racnnramant firct 0 ha ghla ta avehanaao niacac af data and cacand t0 hava
oS- Creare gure e S0P EapBtet0-exeHanGe-p1e CeS- B batararaSe coRetoHave

relationships between these pieces. This is depicted in figure D.2.

Feces of

Dictiowary Data

Feces of
Content Data

Figure D.2 — Pieces of data with relationships

Every one of these pieces corresponds;to a Physical File (according to ISO 10303-21). EXPRESS
(IS0 10303-11) attributes can only contain references to data within the same Physical File. Thus it s
impossible to use EXPRESS attfiputes directly to implement inter-piece references.

D.3.3.2 Three levels architecture of the dictionary data

In this clause the concept of basic_semantic_unit (BSU) is introduced as a means to implement
thgse inter-piece references. A BSU provides an universally unique identification for dictionary
descriptions. Thiskis’depicted in figure D.3.

Aspume some’piece of content (content_item ) wants to refer a certain dictionary description, e.g. t
convey, thewalue of a property of a component. It does this by referring to a Basic Semantic Unit
thrpughithe attribute dictionary_definition

A dictionary description (dictionary_element ) refers to a Basic Semantic Unit through the attribute
identified_by . From the correspondence of the absolute identifiers of the Basic Semantic Units this
indirect relation is established.

Note that:

— both dictionary element and content item can be present in the same Physical File, but need not
be;
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— the dictionary element does not need to be present for the exchange of some Content Iltem
referring to it. In this case it is assumed to be present in the dictionary of the target system

already. Conversely, dictionary data can be exchanged without any content data;

©ISO

— 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 (e.qg.

between a component class and the associated property DET s).

A BSU provides a‘eference to a dictionary description in any place where this is needed, e. g. dictig
nafy delivery, update delivery, library delivery, component data exchange. The data associated with|a

( Dictionary Hement )

absofde &

( Basic Semantic ‘Unit ) T pond VT

- . . absodde &
( Basic Semantic Unit ) O pond VT

&

dictionary defirition

(o)

Figure D.3 — Implementation of "inter-piece" relationships using basic semantic units

prgperty e.gseould be exchanged as a couple (property_ BSU , <value>).

Fi

dureD3-outlines the implementation of this general mechanism.

D' 29 1 _Dacice _camantic oot
Lo o t

A basic_semantic_unit

ToTC ST e itric— ot

of Basic Semantic Unit.

EXPRESS specification:

*)

ENTITY basic_semantic_unit
ABSTRACT SUPERTYPE OF ( ONEOF (

44
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class_BSU,
property_BSU,
data_type BSU,
supplier_related_BSU,
class_related_BSU));
code: code_type;
version: version_type;

DERIVE
dic_identifier: identifier := code + sep_cv + version;
—INVERSE
definition: SET [ 0 : 1 ] OF dictionary_element FOR
identified_by;

referenced_by: SET[ 0 : 1] OF content_item
FOR dictionary_definition;
END_ENTITY; -- basic_semantic_unit

(*

Attfibute definitions:

cogle : the code assigned to identify a certain dictionary element.
velsion : the version number of a certain dictionary element.

di

d identifier : the full identification, consisting of concatenation of code and version.

definition : a reference to the dictionary element identified’ by this BSU. If not present in some
exthange 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.
D.3.3.2.2 Dictionary_element

A dictionary_element is a full definition of the data required to be captured in the semantic dictionafy
for[some concept. For every concept-a separate subtype is to be used. The dictionary_element is
associated with a basic_semantic:*unit (BSU), that serves to uniquely identify this definition in the

dictionary.

Bylincluding the versiomattribute in the basic_semantic_unit entity, it forms part of the identification
of & dictionary element(in contrast to the revision and time_stamps attributes).

EXIPRESS specification:

*
)
ENTITY dictionary_element
—ABSTRACT SUPERTYPEOF{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.

NOTE 1 The type of the identified_by attribute will be redeclared later to property BSU and class_BSU
and will then be used to encode together with the code attribute of the BSUs the "Code" attribute for
properties (see 6.2) and classes (see 7.2) respectively. It will also be used to encode the "Version Number"
attribute Tor properiies and classes respectively.

NOTE 2 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 6.2, 7.2 and D.3.8.2).

NOTE 3 The revision attribute will be used to encode the property and class attribute ""Revision Numbel'
(see 6.2 and 7.2).

Fidure D.4 presents a planning model of the relationship between basic semantic unit and the
digtionary element.

(ABS) dictionary_element

(INV) identifi
definition S[0:1] identifiedicby
g Strin
code 9
(ABS)

basic_semadntic_unit - Q String

version
q String

(DER) dic_identifier
(INV) - _—
referenced_by-S[0:1] dictionary_definition

(ABS) content_item

Figure D.4 > Relationship between basic semantic unit and dictionary element
D.3.3.2.3 Content_item

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

EXPRESS specification:

*
)
ENTITY content_item
ABSTRACT SUPERTYPE;
dictionary_definition: basic_semantic_unit;
END_ENTITY;
(*
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Attribute definitions:

dictionary_definition :the Basic Semantic Unit to be used for referring to the definition in the
dictionary.

D.3.3.3 Overview of basic semantic units and dictionary elements

For every kind of dictionary data a pair of basic_semantic_unit and dictionary_element subtypes
must be defined. Figure D.5 outlines, as a planning model, the Basic Semantic Units (BSU) and
Dictionary Elements defined later. Note that the relationship between BSU and Dictionary Elements is

redefined-foreach-tvpne of data.-so-thatonlv corresponding-pairs-can-be related.-This-is not-graphic I|y
J = 7 7 L R I J L

depicted here, however.

Evgry kind of dictionary data is treated in one of the following subclauses:

—| for suppliers see D.3.4 "Supplier data";

—| for classes see D.3.5 "Class data";

—| for properties / data element types see D.3.6 "Data element type / praperties data";

—| for data types see D.3.7 "Domain data: the type System".

identified_by
(INV) definition S[0:1]

[0)

(ABS)basic_semantic_unit (ABS) dictionary_element

1 1
supplier_BSU property_BSU supplier_elemen prop(g?ys_)DET
o) )
class_BSU data_type_BSU E:'?aBsss) data_type_element

Figure D.5 — Current BSUs and dictionary elements

D.3.3.4 Identificatiorr.of dictionary elements: three levels structure

=)

The absolute idéqtification of basic semantic units is based on the following three levels structure:
—| supplier (of dictionary data);

— class ;

—  class-related dictionary elements (any dictionary element defined in the context of a class; in
this document class-related dictionary elements are property DET and data_type_element,
but there are provisions to extend this mechanism to other items).

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 certain application area,
only data of one single (data-) supplier are relevant, the corresponding parts of the identification, that

are then constant, can be eliminated. For the purpose of exchange, however, all the levels must be
present, to avoid clashes of identifiers.
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This identification scheme is described formally in the ... BSU entities in the D.3.3 through D.3.6,
attribute absolute_id .

D.3.3.5 Extension possibilities for other types of data

The BSU - Dictionary Element mechanism is very general and not limited to the four kinds of data
used here (see figure D.5). This clause specifies some facilities that allow for extensions for other
kinds. Depending on whether the scope of the identifier is given by a class or a supplier, the
corresponding ..._related_BSU entity has to be subtyped. It is necessary to redefine the
identified_by attribute of the entity dictionary_element (as is done in the D.3.4 through D.3.7 for the

At leindl £ loso
Cum’cl TUAITTUOo Ul uata}.

D.3.3.5.1 Supplier_related_BSU

The supplier_related BSU provides for the dictionary elements to be associated with suppliers, e.g.
for[ISO 13584: program libraries.

EXIPRESS specification:

*

)

ENTITY supplier_related_BSU
ABSTRACT SUPERTYPE
SUBTYPE OF (basic_semantic_unit);
END_ENTITY;

(*
D.3.3.5.2 Class_related BSU

The class_related BSU provides for the dictionary elements to be associated with classes, e.g. for
ISQ 13584 tables, documents, etc ...

EXIPRESS specification:

*

)

ENTITY class_related .BSU
ABSTRACT SUPERTYPE
SUBTYPE OF (basic” semantic_unit);
END_ENTITY;

(*
D.3.3.5.3 Supplier_BSU_relationship

T

=)

b supplier_BSU_relationship is a provision for association of BSUs with suppliers.

EXPRESS specification:

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

(*
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relating_supplier : the supplier_element that identifies the data supplier.

related_tokens : the set of dictionary elements associated to the supplier identified by the
relating_supplier attribute.

D.3.3.5.4 Class_BSU_relationship

The class_BSU_relationship entity is a provision for association of BSUs with classes.

EX

PRESS specification:

A

—t

t

%)

ENTITY class_BSU_relationship

ABSTRACT SUPERTYPE;
relating_class: class;

related_tokens: SET[1: ? ] OF class_related_BSU;

END_ENTITY;
(*

ribute definitions:

rel

rel
att

Th
en

pre

hting_class : the class that identifies the dictionary element.

hted _tokens : the set of dictionary elements associatedto the class identified by the relating_clags

ibute.

.B.4 Supplier Data

s clause contains definitions for the representation of data about a supplier itself. In a multi-suppljer
ironment it is necessary to be able to identify the source of a certain dictionary element. Figure 0J.6

sents a planning model of the data associated with suppliers, followed by the EXPRESS definitig

identified_by

org

supplier_element —c(person_organization_schema.organizatioD

>

O

supplier_BSU class_BSU

defined_by

Figure D.6 — Overview of supplier data and relationships

D.3.4.1 Supplier_BSU

The supplier_BSU entity provides for unique identification of suppliers of dictionary data.
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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 ;

©ISO

Att

UR1: absolute_id;
END_ENTITY;

(*

ribute definitions:

cogle : the supplier's code assigned according to ISO 13584-26.

ve

ab

Fo

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

'mal propositions:

UR

T

=)

EX

1: the supplier identifier defined by the absolute_id attribute is unique.

.3.4.2 Supplier_element

b supplier_element entity gives the dictionary~déscription of suppliers.

PRESS specification:

*
)
ENTITY supplier_element
SUBTYPE OF (dictionary_element);
SELF\dictionary “element.identified_by: supplier_BSU;
org: organizatien;
addr: address;
INVERSE
associated_items: SET [0 : ? ] OF supplier_BSU_relationship
FOR relating_supplier;
ENDNENTITY;

(*

Att

ribute 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

inl
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D.3.5 Class Data
This clause contains definitions for the representation of dictionary data of Classes.
D.3.5.1 General

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

As indicated in the flgure with the |ts superclass attribute, classes form an mherltance tree. Itis

concept, too. These must be clearly distinguished to av0|d misunderstandings.

upplier_BSU , class BSU [o—m——— - ; g property_BSU
defined_by Y identified_by described_by L[0:?] T
(DER) subclasses SET[0:?] (DER) known_applicable_properties SET[0:?]
String | b - O data_type_BSU
¥ definition defined_types'S[0:7]
(ABS) T
Sting | o - - - - - - - - - - - -~ class
note (DER))Known_applicable_data_types SET[0:?
Ik DN - - - - -
Sting | P remark | its_superclass
ABS) document0 - - - - - - - - - - N I d stri
(ABS) source_doc_of_definition revision String
St o - dates
time_stamps
lnames
Strin Strin
9l p preferred-\name | . synonymous_name S[0:?] g "9
item_names
i - ABS) graphics
String shorl_name on 0 (ABS) grap

Figure D:7\— Overview of class data and relationships

The dictionary data for Component Classes (as shown in Figure D.7 - Overview of class data and
relationships") is spread-over four inheritance levels:

—| class_and~property _elements defines data common to both classes and property DET s;
— class<allows for other kinds of classes to be specified later (e.g. in ISO 13584-24);

— item__class is the entity to hold data of different classes of application domain objects (e. g.,
components, materials,...);

— component_class is the entity that models family of parts and material_class is the entity that
models class of materials.

D.3.5.1.1 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
P~ =X STV~ B “CWIP-N ~V-V-N RT3 o 1 o A ot fior.
Dl uCIIIICu_Uy.(AUQUIULU_Iu v QC'J_IU v \.ll\.:_l\.‘CIII.IIIUI,

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

(*

Attfibute definitions:

cogle : 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.

knpwn_visible properties : the set of property BSU s that refer to the class as their name_scope
attfibute or to any known super=class of this class and that are therefore visible for the class (and any
of Its sub-class).

NOTE When sgme class dictionary_definition is not present in the same exchange context (a PLib
exchange contextiishever assumed to be complete), the super-class of a class may not be known.
Therefore the{roperties defined as visible by this super-class do not belong to the
known_visible~properties  attribute. Only on the receiving system all the dictionary_definition s of the
BSUs aregirequired to be available. Therefore, on the receiving sytem, the kown_visible_properties  attribute
contains:all properties visible for the class.

[}

knpwn, visible data_types :the set of data_type BSU s that refer to the class as their name_scop
attrfbute or 1o any RKnown Super-ciass of his tlass and that are therefore visibie for the class (and any
of its sub-class).

NOTE When some class dictionary_definition is not present in the same exchange context (a PLib
exchange context is never assumed to be complete), the super-class of a class may not be known.
Therefore the data_type s defined as visible by this super-class do not belong to the
known_visible_data_types attribute. Only on the receiving sytem all the dictionary_definition s of the
BSUs are required to be available. Therefore, on the receiving sytem, the kown_visible_data_types
attribute contains all data_type s visible for the class.

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

52


https://standardsiso.com/api/?name=b4da1d4afcfe1a5ade83d189b0755263

©ISO

added_visible _properties :the set of property BSU s that refer to the class as their name_scope
and that are therefore visible for the class (and any of its sub-class).

added_visible_data_types
an

NOTE 1 Only the property_BSU s that belongs to the same exchange context are referenced by this

ISO 13584-42:1998(E)

inverse attribute. On the receiving system they may already exit other property_BSU s that refer to this class

(a PLib exchange context is never assumed to be complete).

NOTE 2 The added_visible_properties attribute will be used to encode the class attribute "Visible
Properties" (see 7.2).

: the set of data_type_BSU s that refer to the class as their name_scope

Fo

Hirat-are-therefore-visibte-for-the—ctass{and-anyofits—sub-ctass):

NOTE 1 Only the data_type_BSU s that belongs to the same exchange context are referenced by this
inverse attribute. On the receiving system they may already exit other data_type_BSU s that refer'te this
class (a PLib exchange context is never assumed to be complete).

NOTE 2 The added_visible_data_types attribute will be used to encode the class attribute "Visible Typ|
(see 7.2).

'mal propositions:

UR

.3.5.1.2 Class_and_property_elements

Th
an

EX

1: the concatenation of supplier code and class code is unique.

b class_and_property_elements  entity captures the attributes that are common to both class es
| property DET s.

PRESS specification:

At

t

*
)
ENTITY class_and_property_elements
ABSTRACT SUPERTYPE OF ( ONEOF (
property DET,
class))
SUBTYPE OF (dictionary~element);
names: item_names;
definition: definition_type;
source_doc~of_definition: OPTIONAL document;
note: OPTIONAL note_type;
remark:MOPTIONAL remark_type;
END_ENPITY;

(*

ribute definitions:

names : the names describing this dictionary element.

definition : the text describing this dictionary element.

source_doc_of definition :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 element.
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NOTE 1 The names attribute will be used as a starting point to encode in the item_names entity the
property and class attributes "Preferred Name", "Short Name" and "Synonymous Name" (see 6.2, 7.2 and
D.3.8.2).

NOTE 2 The definition attribute will be used to encode the property attribute "Definition” (see 6.2) and the

class attribute "Definition,"” (see 7.2).

NOTE 3 The source_of_doc_definition  attribute will be used to encode the property attribute "Source
Document of Definition" (see 6.2) and the class attribute "Source Document of Definition," (see 7.2).

NOTE 4 The note attribute will be used to encode the property and class attribute "Note" (see 6.2 and
7.2).

Th

NOTE 5 The remark attribute will be used to encode the property and class attribute "Remark” (see 6:2
and 7.2).

.3.5.1.3 Class

b class entity is an abstract resource for all kinds of classes.

EXPPRESS specification:

)

ENTITY class

ABSTRACT SUPERTYPE OF (item_class)

SUBTYPE OF (class_and_property_elements);
SELF\dictionary_element.identified_by: class_BSU;
its_superclass: OPTIONAL class_BSU,;
described_by: LIST [0 : ? ] OF UNIQUE proeperty BSU;
defined_types: SET [0 : ? ] OF data.type BSU,;

DERIVE
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(
SELR\dictionary_element.identified_by);

INVERSE

associated, items: SET [0 : ? ] of class_BSU_relationship
FOR relating_class;

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

SELF\dictionary_element.identified_by)

54

OR (listto—set{SELE described—by)-<=
SELF\dictionary_element.identified_by
\class_BSU.known_visible_properties);
WR3: 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: list_to_set (SELF. described_by) *
NVL (SELF.its_superclass.definition[1]
\class.known_applicable_properties, [1)=[] ;

©ISO
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WR5: SELF.defined_types *
NVL (SELF.its_superclass.definition[1]
\class.known_applicable_data_types, [)=1] ;
END_ENTITY;

(*

Attribute definitions:

identified_by : the class_BSU identifying this class.

(E)

its |

de
the

de
thri

su

kn
kn
to

kn
kn
to

| superclass : reference to the class the current one is a subclass of.

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

NOTE In ISO 13584-24, a property may also be applicable to a class when this propertyis imported fr
another class through the is-case-of or is-view-of semantics relationships. Therefore the-properties
referenced by the described_by attribute do not define all the applicable properties foran 1ISO 13584-
defined class

ined_types : the set of references to the types that can be used for various property DET s
bughout the inheritance tree descending from this class.

from another class through the is-case-of or is-view-of semantics relationships. Therefore the properties
referenced by the defined_types attribute do not define all thexapplicable data types for an ISO 13584-
defined class

pclasses : the set of classes specifying this class as.their superclass.

pwn_applicable_properties  : the property BSU s that are referenced by the class or any of its
bwn super-class by their described_by attribute and that are therefore applicable to this class (a
hny of its sub-class).

NOTE When some class dictionary _definition is not present in the same exchange context (a PLib
exchange context is never assumed to-be complete), the super-class of a class may not be known.
Therefore the properties defined as applicable by this super-class do not belong to the
known_applicable_properties ~~attribute. Only on the receiving sytem all the dictionary_definition s of th
BSUs are required to be available. Therefore, on the receiving sytem, the known_applicable_properties
attribute contains all the properties that are applicable to a class by virtue of being referenced by a
described_by attribute

bwn_applicable -data_types :the data_type BSU s that are referenced by the class or any of it
bwn super-class by their defined_types attribute and that are therefore applicable to this class (&
hny of its sub=class).

NOTE When some class dictionary_definition is not present in the same exchange context (a PLib
exchange context is never assumed to be complete), the super-class of a class may not be known.
Therefore the data_type s defined as applicable by this super-class do not belong to the

NOTE In ISO 13584-24, a data_type may also be applicable to @ class when this data_type is imported

—+
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BSUs are required to be available. Therefore, on the receiving sytem, the known_applicable_data_types
attribute contains all the data_type s that are applicable to a class by virtue of being referenced by a
defined_types attribute

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.
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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.

WRS5: only those data types that are not applicable for a class by inheritance may become applicable

t i | [P RWH T £l oo o fo o Al tla dofio ol 4 o dheilog 4
O Mo Lidoo Uy VITIUT UT UTITTY TTITTUTTILCU Uy U1 UTTITICU__typJLo Al Tuutic.,

NOTE 1 The its_superclass attribute will be used to encode the class attribute "Superclass” (see7:2).

NOTE 2 The described_by attribute provides the encoding for the "Applicable Properties” of‘a class (see
7.2).

NOTE 3 The defined_types attribute is used to encode the "Applicable Types" attribGte-of a class (see
7.2).

D.3.5.2 Item_class

Thg entity item_class enables the modelling of any type of entity of the~application domain that
cofresponds to an autonomous and stand-alone abstraction as a class. It is a supertype intended to
be|sub-typed to define the nature of the objects. Nevertheless, itis.not defined as ABSTRACT to
engble its instanciation to model the classes that are super-classes of two classes corresponding to
tw¢ different kinds of objects (e. g., components and materials).

EXAMPLE 1 A material is an autonomous and stand‘alone abstraction of an object of the parts library
application domain. It is represented as a specific sub-class of item_class .

EXAMPLE 2 A feature is an autonomous and\stand-alone abstraction of an object of the parts library
application domain. It might be represented as(a specific sub-class of item_class .

EXAMPLE 3 A product representatiof i$ not an autonomous and stand-alone abstraction of an object|of

the parts library application domain: itay only exist with a relation to a product. In ISO 13584-24, part
representations are represented as specific sub-class of class .

EXIPRESS specification:

*

)

ENTITY item_c¢lass

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

simplified_drawing: OPTIONAL graphics;

sub_class_properties: SET [0 : ? ] OF property_BSU,;

class_constant_values: SET[0: ?]

A ulaoo_valuc_aoolgl mrrcTig,
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_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\item_class.sub_class_properties))) <> 1) = []);
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END_ENTITY;
(*

Attribute definitions:

simplified_drawing : optional drawings (graphics ) that can be associated to the described class.

(E)

sub_class_properties : declares properties as class-valued, i.e. in subclasses one single value will be
assigned per class. See D.3.6.4 "Class-Valued Properties ".

cl
su

co

erclasses. See D.3.6.4 "Class-Valued Properties ".

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

NOTE This is only used in IEC 61360.

Folmal propositions:

WH

WH
su

D.]
Th

co

EX

R1: the class_valued_properties shall belong to the described_by list,

R2: the properties referenced in class_constant_values were declared as class-valued in some
perclass of the current class.

NOTE 1 The simplified_drawing attribute of the item_class entity is used to encode the "Simplified
Drawing" attribute for classes (see 7.2).

NOTE 2 The sub_class_properties attribute of the item.Class entity is used to encode the "Sub-class
Selection Properties" attribute for classes (see 7.2).

NOTE 3 The class_constant_values attribute of'the item_class entity is used to encode the "Class Va|
Assignment " for classes (see 7.2).

.5.3 Component_class

b entity component_class capturesthe dictionary description of a class of items that represent,

so!:e level of abstraction, parts of\components. A property of which the data type is defined by a

ponent_class stands for theraggregation relationship .

PRESS specification:

*)

ENTITY eomponent_class
SUBTYPE OF (item_class);
ENDENTITY;

(*

ue

D.3.5.4 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.
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EXPRESS specification:

%)

ENTITY material_class
SUBTYPE OF (item_class);
END_ENTITY;

(*

D.3.6 Data Element Type / properties data

Th|s clause contains definitions for the dictionary data for properties.
D.3.6.1 Property BSU

The entity property_BSU provides for identification of a property.

EXIPRESS 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.absoluté.id (* Supplier *)
+ sep_id + name_scope.dic_jdentifier (* Class *)
+ sep_id + dic_identifier; (* Property*)
INVERSE
describes_classes: SET OF class FOR described_by;
UNIQUE
UR1: absolute_id;
WHERE

WR1: QUERY ( c.<*describes_classes |
NOT (is_subclass (c, name_scope.definition[1]\class )))=[1;
END_ENTITY;

(*
Attribute definitions:

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

name_scope : is 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.

describes_classes : the classes declaring this property 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(s) where this
property DET is defined.
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Formal propositions:

URZ1: the property identifier absolute_id is unique.

NOTE The name_scope attribute of the property_ BSU entity will be used to encode the "Definition
Class" attribute for properties (see 6.2).

D.3.6.2 Property DET

The property DET entity captures the dictionary description of properties.

EXIPRESS specification:

*
)

ENTITY property_DET

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;

DERIVE
describes_classes: SET[0: ? ] OFclass

:= identified_by.describes’ classes;

END_ENTITY;

(*

Attfibute definitions:

idgntified_by : the property BSU identifying this property.

prdferred_symbol : ashorter description of this property.

syfonymous_symbols : synonymous for the shorter description of the property.
figlire : an_optional graphics that describes the property.

def{_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.

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

NOTE 1 The preferred_symbol attribute is used to encode the "Preferred Letter Symbol" attribute for
properties (see 6.2).

NOTE 2 The synonymous_symbols attribute is used to encode the "Synonymous Letter Symbol" attribute
for properties (see 6.2).
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NOTE 3 The det_classification attribute is used to encode the "Property Type Classification" attribute of a
property (see 6.2).

NOTE 4 The domain attribute is used as a starting point for the encoding of the property attribute "Data
Type" (see 6.2). The entity data_type will be subtyped for various possible data types.

NOTE 5 The formula attribute is used to encode the "Formula" attribute for properties (see 6.2).

Figure D.8 presents a planning model of the data associated with property DET s.

IABS)
lass

D.J

Fi

o

ure D.9 depicts'the various kinds of Data Element Types in the format of a planning model.

property_BSU

described_by L[0:?] identified_by
String —
definition
. D ,,,,,,,,,,,,,,,
String note
String | - - - - - --------"-
remark

(ABS) document

(ABS) graphics

String

det_classification

(ABS)
property DET

domain

(ABS) data_type

preférred_symbol

mathematical

| string

synonymous_symbol S[0:2]

l names

String

o S
preferred_name

String

short_name

revision

time_stamps

String

dates

item_names

synonymous_names S[0:7]

Figure D.8 — Overview of property data element type data and relationships

(ABS) property DET

1

.6.3 Condition, dependent and non-dependent Data Element Types

String

(ABS) grap

hics

O

condition_DET

R depends_on S[1:?]

dependent_P_DET

(0]

non_dependent_P_DET|

Figure D.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 that the referred-to property DET must be a
condition_DET (see entity dependent_P_DET ).
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D.3.6.3.1 Condition DET

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

EXPRESS specification:

%)

ENTITY condition_DET
SUBTYPE OF (property_DET);
ENB—ENFTA

(*

D.3.6.3.2 Dependent_P_DET

A dependent_P_DET is a property whose value depends explicitly on the value(s) of some
condition(s), like e.g. ambient temperature.

EXIPRESS specification:

*
)
ENTITY dependent_P_DET
SUBTYPE OF (property_DET);
depends_on: SET[1: ?] OF property_BSU,;
WHERE
WR1: QUERY ( p <* depends_on | NOT ~(definition_available_implies
(p, ('1SO13584_IEC61360_DICTIONARY_SCHEMA.CONDITION_DET’
IN TYPEOF (p.definition)))) ) = [ ];
END_ENTITY;

(*

A

—t

tribute definitions:

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

Folmal propositions:

WHRZ1: only condition”DET s shall be used in the depends_on list.

D.3.6.3.3 Nongdependent P_DET

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

EXP_R_EsC snacification:
=R SASA=Z11A~A%11AARD

%)

ENTITY non_dependent_P_DET
SUBTYPE OF (property_DET);
END_ENTITY;

(*
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NOTE 1 The three subtypes condition_DET , dependent_P_DET and non_dependent_P_DET of the
entity property DET are used to encode the "Category" attribute for properties (see 6.2). condition_DET is
used for context parameters, dependent_P_DET is used for context dependent characteristics and the
non_dependent_P_DET entity is used for part characteristics.

NOTE 2 The depends_on attribute of the dependent_P_DET entity is used to encode the "Condition"
attribute for properties (see 6.2).

D.3.6.4 Class-valued properties
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pclasses that inherit this property, values may be assigned using the attribute
Ss_constant_values that contains a set of class_value_assignment s.

PRESS specification:

*
)
ENTITY class_value_assignment;
super_class_defined_property: property_BSU,;
assigned_value: value_code_type;
WHERE
WR1: definition_available_implies (super_class_defined_property,
('ISO13584_|IEC61360_DICTIONARY_SCHEMA'
+'.NON_QUANTITATIVE_CODE_TYPE"IN TYPEOF (
super_class_defined_property.
definition[1]\property_DET.domain)));
WR2: definition_available_implies (supér_class_defined_property,
( SIZEOF ( QUERY (v <*
super_class_defined_property.
definition[1]\property_DET.domain
\non_quantitative_code_type.domain.its_values |
assigned_value-= v.value_code)) = 1));

END_ENTITY;
(*
Attribute definitions:
super_class_defined property : the reference to the property (defined in a superclass as being a
claiss_valued_property ) to which a certain value is assigned.
assigned_alue : 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 must be of type non-quantitative with codes (strings) as

val

ues.

WR2: the value assigned to the super_class_defined_property  shall be type compatible, i.e. it
occurs in the value domain of the super_class_defined_property
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D.3.7 Domain data: the type system

This clause contains definitions for the representation of the data types of a property DET . Figure
D.10 outlines, as a planning model, the entity hierarchy for data types.

property DET |——— 0 (ABS) data_type

domain
1
O )
named_type (ABS)simple_type (ABS)complex_type
L 1
boolean_type number_type string_type (ABS) entity_instance_typé level_type

- l
1 1 class_instance_type
non_quantitative Q
int_type real_type code_type placement_type)

1

! }

real_measure_type| |real_currency_type

! ] !

int] measure_type| non_quantitative_int_type axisl_placement_type axis2_placement_3d_type

).

int_currency_type axis2_placement_2d_type

Figure' D.10 — Entity hierarchy for the type system

D.3.7.1 General

In gontrast to theother dictionary elements (Suppliers, Classes, Properties) an identification with the
Bakic Semanti¢’Unit concept is not mandatory for data_type , since it will be attached directly to the
prgperty DET in many cases, and thus doesn’t need an identification. However, the entities

data_type~BSU and data_type_element allow for an unique identification where this is suitable. It
prqvides for re-using the same type definition in another property DET definition, even outside the

rant DPhyvcical Tila
cutrertPhysieat-Fie-

D.3.7.1.1 Data_type_BSU

The data_type BSU entity provides for identification of data_type_element s.
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EX

PRESS specification:

*

)

ENTITY data_type BSU

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

DERIVE
absolute_id: identifier :=

©ISO

At

Rarme—scope-defired—by-absetute—d -Supphers
+ sep_id + name_scope.dic_identifier (* Class®)
+ sep_id + dic_identifier; (* Data_type *)
INVERSE
defining_class: SET[0: 1] OF class FOR defined_types;
UNIQUE
absolute_id;
WHERE
WRL1: is_subclass ( defining_class[1], name_scope.definition[1]} );
END_ENTITY;
(*

ribute definitions:

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

na
ref

ab

de

Fo

ne_scope : the reference to the class at which or belew which the data type element is available
brence by the defined_types attribute.

Solute_id : the unigue identification of this property.
ining_class : the classes declaring this,data_type as available for use in the description of a pan

'mal propositions:

WH
de

D

Th
in

.3.7.1.2 Datal type _element

R1: the class used in the name_scope attribute is a superclass of the one where this data_type i
ined.

NOTE The name_scope attribute is used to encode the reference to a class the related data type
belongs to. This itself, beside the data_type_element entity (see below) , is part of the encoding of the cl§
attribute "Visible\Types" (see 7.2).

b data‘type_element entity describes the dictionary element for types. Note that it is not necess
bvery case to have BSU and dictionary_element for a certain data_type , because a

for

(2]

ary
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a supplier wants to refer to the same type in a different Physical File.

EXPRESS specification:

64
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ENTITY data_type_element

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

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_defimition the description of the type carried by the data_type_eternment .

NOTE The redeclared attribute identified_by is used to encode the reference to the BSU, this
data_type_element is related to. This itself, beside the data_type_BSU entity (see above) is used\to
encode the class attribute "Visible Types" (see 7.2).

D.3.7.2 The type system
D.3.7.2.1 Data_type

The data_type entity serves as a common supertype for the entities usedojindicate the type of the
asgociated DET.

EXPPRESS specification:

)

ENTITY data_type

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

END_ENTITY;

(*
D.3.7.2.2 Simple_type

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

EXIPRESS specification:

)

ENTITY simple_type

ABSTRACT SUPERTYPE OF ( ONEOF (
ni |mhpr_’rypp,
boolean_type,
string_type))

SUBTYPE OF(data_type);

value_format: value_format_type;
END_ENTITY;

(*
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Attribute definitions:

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

NOTE - The value_format attribute of the simple_type entity is used to encode the "Value Format" attribute
for properties (see 6.2).

D.3.7.2.3 Number_type

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

EXIPRESS specification:

*

)

ENTITY number_type

SUPERTYPE OF ( ONEOF (
int_type,
real_type))

SUBTYPE OF (simple_type);

END_ENTITY;

(*

D.3.7.2.4 Int_type

The int_type entity provides for values of DETSs that are ofitype INTEGER.

EXIPRESS specification:

*

)

ENTITY int_type

SUPERTYPE OF ( ONEOF (
int_measure_type,
int_currency.type,
non_quantitative_int_type))

SUBTYPE OF (number_ type);

END_ENTITY;

(*
D.3.7.2.5 Int_measure_type

The int_measure_type entity provides for values of DETSs that are measures of type INTEGER.

EXIPRESS specification:

*
)
ENTITY int_measure_type
SUBTYPE OF (int_type);
unit: dic_unit;
END_ENTITY;
(*

Attribute definitions:

unit : the unit associated to the described measure.
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NOTE The attribute unit is used to encode the "Unit" attribute for properties (see 6.2).

D.3.7.2.6 Int_currency_type

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

EXPRESS specification:

*
)
ENTITY int currency type
SUBTYPE OF (int_type);
currency: OPTIONAL currency_code;
END_ENTITY;

(*

Attribute definitions:

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

D.3.7.2.7 Non_quantitative_int_type

The non_guantitative_int_type entity is an enumeration type wheye elements of the enumeration gre
regresented with an INTEGER value (see also ENTITY non_guantitative_code_type and figure
D.11.).

EXIPRESS specification:

*
)
ENTITY non_quantitative_int_type
SUBTYPE OF (int_type);
domain: value_domain;
WHERE
WR1: QUERY (v <tdomain.its_values |
'1ISO13584 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.

Folmal propositions:

WR1: the values associated with the domain.its_values list shall not contain a value_code_type .
D.3.7.2.8 Real_type

The real_type entity provides for values of DETSs that are of type REAL.
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EXPRESS specification:

*

)

ENTITY real_type

SUPERTYPE OF ( ONEOF (
real_measure_type,
real_currency_type))

SUBTYPE OF (number_type);

END_ENTITY;

[X

©ISO

\

D.3.7.2.9 Real_measure_type

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

EXIPRESS specification:

*
)
ENTITY real_measure_type
SUBTYPE OF (real_type);
unit: dic_unit;
END_ENTITY;
(*

A

—t

tribute definitions:

unit : the unit associated to the described measure;
NOTE The attribute unit is used to encode-the "Unit" attribute for properties (see 6.2).

D.3.7.2.10 Real_currency_type

The real_currency_type entity defines real currencies.

EXPPRESS specification:

*
)
ENTITY real ¢Urrency_type
SUBTYPEOF (real_type);
currency: OPTIONAL currency_code;
END_ENTITY;

(*

Attributedefimtions:

currency : the associated code of the described currency according to ISO 4217. If not present, the

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

D.3.7.2.11 Boolean_type

The boolean_type entity provides for values of DETSs that are of type BOOLEAN.
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EXPRESS specification:

%)

ENTITY boolean_type
SUBTYPE OF (simple_type);
END_ENTITY;

(*

D.3.7.2.12 String_type

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

EXIPRESS specification:

%)

ENTITY string_type
SUBTYPE OF (simple_type);
END_ENTITY;

(*

D.3.7.2.13 Non_guantitative_code_type

The non_quantitative_code_type entity is an enumeration typ& where elements of the enumeratiop
arg represented with a STRING value (see also ENTITY nen\guantitative_int_type and figure D.1

=Y

).

EXIPRESS specification:

*
)
ENTITY non_quantitative_code_type
SUBTYPE OF (string_type);
domain: value_domain;
WHERE
WR1: QUERY (v <*demain.its_values |
NOT ('ISO13584-/1EC61360_DICTIONARY_SCHEMA.VALUE_CODE_TYPE' IN
TYPEOF (v.value code))) =[];
END_ENTITY;

(*

Attfibute definitions:

domain ;_the'set of enumerated values described in the value_domain entity.

Folmal propositions:

WR1: the values associated with the domain.its_values list shall only contain elements of type
value_code_type .

D.3.7.2.14 Complex_type

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

*
)

ENTITY complex_type

ABSTRACT SUPERTYPE OF ( ONEOF (
level_type,
class_instance_type,
entity_instance_type))

SUBTYPE OF(data_type);

|l N W ] N e e e AV
L==3 I} =y == b i B I Y

(*

D.3.7.2.15 Level_type

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

EXIPRESS 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;

(*

A

—t

tribute definitions:

levels : the list of unique elements thatspecifies which qualified values shall be associated with the
prgperty.

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

Folmal propositions:

WR1: the SELF~alue_type shall be of type number_type
D.3.7.2.16 .Level

T
w

=)

b |evel type provides an abbreviated hame of the different qualified values that may be associatefl
th‘aphysical quantity, distinguishing it from other possible or allowed values of the same quantity.

EXPRESS specification:

*
)
TYPE level = ENUMERATION OF (

min, (*corresponds to the minimal value of the physical
guantity*)

nom, (*corresponds to the nominal value of the physical
guantity*)
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typ, (*corresponds to the typical value of the physical
guantity*)
max); (*corresponds to the maximal value of the physical
guantity*)
END_TYPE;

(*

D.3.7.2.17 Class_instance_type

The class_instance type entity provides for values of DETSs that are represented as instances of a

cl
co

EX

s . Itis used, in particular, for the description of assemblies or to describe the material a (part of
ponent consists of.

PRESS specification:

A

—t

t

*

)

ENTITY class_instance_type

SUBTYPE OF (complex_type);
domain: class_BSU,;

END_ENTITY;

(*

ribute definitions:

do

Th
o)
all
pe
typ

EX

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

.3.7.2.18 Entity_instance_type

b entity_instance_type entity provides for values of DETs that are represented as instances of

e EXPRESS entity data types. A type_name attribute enables the specification what are the
wed data types. This attribute, togetherwith the EXPRESS TYPEOF function applied to the valu
mits strong type checking and polymarphism. This entity will be subtyped below for some data
es that are allowed for use in the.dictionary schema.

PRESS specification:

*
)
ENTITY entity_instance_type
ABSTRACT.SUPERTYPE
SUBTYPE-OF (complex_type);
type_name: SET OF STRING;
END~ENTITY;

(*

R)

Attribute definitions:

type_name : the set of strings that describe, in the format of the EXPRESS TYPEOF function, the
EXPRESS entity data type names that shall belong to the result of the EXPRESS TYPEOF function

wh

en it is applied to a value that references the present entity as its data type.

D.3.7.2.19 Placement_type

The placement_type entity provides for values of DETs that are instances of placement entity data
type. (See ISO 10303-42 for details).
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EXPRESS specification:

*

)

ENTITY placement_type

SUPERTYPE OF ( ONEOF (
axisl_placement_type,
axis2_placement_2d_type,
axis2_placement_3d_type))

SUBTYPE OF (entity_instance_type);

AALLC D
\AANEI™1AY =

WR1: 'GEOMETRY_SCHEMA.PLACEMENT’
IN SELF\entity_instance_type.type_name;
END_ENTITY;

(*

Folmal propositions:

WR1: the string 'GEOMETRY_SCHEMA.PLACEMENT' shall be contained inthe set defined by the
SHLF\entity instance_type.type name attribute.

D.3.7.2.20 Axisl_placement_type

The axisl _placement_type entity provides for values of DETs¢hat are instances of
axisl placement . entity data type. (See ISO 10303-42 for details).

EXIPRESS specification:

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

(*

Folmal propositions:

WR1: the string{GEOMETRY_SCHEMA.AXIS1 PLACEMENT' shall be contained in the set defined
for[the SELF\entity instance_type.type _name attribute.

D.3.7.2.21\Axis2_placement_2d_type

The axis2 placement 2d type entity provides for values of DETSs that are instances of
axis2_placement_2d entity data type (See ISO 10303-42 for details).

EXPRESS specification:

%)
ENTITY axis2_placement_2d_type
SUBTYPE OF (placement_type);
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WHERE
WRL1: 'GEOMETRY_SCHEMA.AXIS2_PLACEMENT_2D’
IN SELF\entity_instance_type.type_name;
END_ENTITY;

(*

Formal propositions:

WRL1: the string 'GEOMETRY_SCHEMA.AXIS2_PLACEMENT_2D’ shall be contained in the set
defined for the SELF\entity instance type.type name attribute.

D.3.7.2.22 Axis2_placement_3d_type

The axis2_placement_3d_type entity provides for values of DETs that are instances of
axis2_placement_3d entity data type. (See 1ISO 10303-42 for details).

EXIPRESS specification:

*
)
ENTITY axis2_placement_3d_type
SUBTYPE OF (placement_type);
WHERE
WR1: 'GEOMETRY_SCHEMA.AXIS2_PLACEMENY¥_3D’
IN SELF\entity_instance_type.type_name;
END_ENTITY;

(*

Folmal propositions:

WRL1: the string 'GEOMETRY_SCHEMA.AXIS2_PLACEMENT_3D’ shall be contained in the set
defined for the SELF\entity instance_type.type_name attribute.

D.3.7.2.23 Named_type

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

EXIPRESS specification:

*

)

ENTITY named_type

SUBTYPE OF (data_type );
referred_type: data_type_ BSU,;

END_ENTITY;

(*
AY

Attribute definitions:

referred_type : the BSU identifying the data_type the present entity refers to.
D.3.7.3 Values

This clause contains definitions for non-quantitative data element types (see entity
non_quantitative_int_type and entity non_quantitative_code_type)
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Figure D.11 outlines, as a planning model, the data associated with non-quantitative data element

types.
(ABS) data_type ( support_resource_schema. ‘
\ identifier h integer
77777 (ABS)
' document . T (P ””” T ﬁ) ST
w ‘ + value_code_type ' integer_type .
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Figure D.11 — Overview of non*quantitative data element Types

D.3.7.3.1 Value_domain

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

EXIPRESS specification:

*

)

ENTITY value_demain;
its_values”LIST [ 2 : ? ] OF dic_value;
source-doc_of value_domain: OPTIONAL document;
languages: OPTIONAL present_translations;
tefms: LIST [0 : ? ] OF item_names;

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.
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languages : the optional languages in which the translations are provided.
terms : the list of item_names to allow for IEC 61360 the link to the terms dictionary.

Formal propositions:

WR1.: if the value meanings are provided in more than one language, then the set of languages used

must be the same for the whole set of values.

WR2: value codes must be unigue within this data type.

D.3.7.3.2 Value_type

Each value of a non-quantitative data element is associated with a code, that characterizes the-valu

A Value_type may be either an INTEGER or a value_code_type .

EXIPRESS specification:

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

(*
D.3.7.3.3 Dic_value

The dic_value entity is one of the values of a value_domain* entity.

EXIPRESS specification:

*
)
ENTITY dic_value;
value_code: value_type;
meaning: item_names;
source_doc_of value;:\OPTIONAL document;
END_ENTITY;

(*

A

—t

tribute definitions:

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

INTEGER.

mganing\.the meaning associated to this value. It is provided by names.

D

solee doe—of valua - tha antinnal coniren docimant in vphich tha valiina 1o dafinad
ree— O oC— O varaC—trC-oOptorarrSource- oo ey r e ric v oo oenteor

D.3.7.4 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.

D.3.7.4.1 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 that are neither context dependent, nor conversion-based (See ISO 10303-41 for details).
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EXPRESS specification:

Attribute-definitions:

*

)

ENTITY non_si_unit

SUBTYPE OF (named_unit);
name: label;

END_ENTITY;

(*

©ISO

nafne: the label used to name the described unit.

Th
s

EX

.3.7.4.2 Assert ONEOF rule

PRESS specification:

D.

Th

pu
ref

*
)
RULE assert. ONEOF FOR (named_unit);
WHERE
QUERY (u <* named_unit |
('1SO13584_|IEC61360_DICTIONARY_SCHEMA.NON_SI_UNIT’
IN TYPEOF(u)) AND
(MEASURE_SCHEMA.SI_UNIT" IN-TYPEOF(u))
OR ('ISO13584_|EC61360_DICTIONARY_SCHEMA.NON_SI_UNIT’
IN TYPEOF(u)) AND
(MEASURE_SCHEMA.COGNTEXT_DEPENDENT_UNIT' IN TYPEOF(u))
OR ('ISO13584_|EC61360.DICTIONARY_SCHEMA.NON_SI_UNIT’
IN TYPEOF(u)) AND
(MEASURE_SCHEMA.CONVERSION_BASED_UNIT’ IN TYPEOF(u))
) =1
END_RULE;
(*

3.7.4.3 Dic_unit

poses of.storing units in the dictionary is for the presentation to the user, a structured
resentation alone is not sufficient, it must be supplemented by a string representation.

Th

b present definitions allow various Irmccil‘\ili'rimc'

e assert_ONEOF rule asserts that ONEOF holds between the following subtypes-ef hamed_unit|:
_junit , context_dependent_unit , conversion_based_unit , non_si_unit .

e basic repreSentation of units is in structured form according to ISO 10303-41. But since one of the

76

the function string_for_unit (see D.3.9 "Function Definitions") can be used. For a given

structured representation of an unit it returns a string representation corresponding to the one

used in Annex B of IEC 61360-1;

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

EXPRESS specification:

*
)
ENTITY dic_unit;
structured_representation: unit;
string_representation: OPTIONAL mathematical_string;
END_ENTITY;

(*x

A

—t

tribute definitions:

strfictured_representation : structured representation, from ISO 10303-41, including extension
defined in D.3.7.4 "Extension to ISO 10303-41 definitions".

>

string_representation : the function string_for_unit can be used to compute a.string representatio
from the structured_representation , for the case where no string_representation is present.

NOTE The structured_representation  attribute of the entity dic_unit is uSed to encode the property
attribute "Unit" (see 6.2).

D.B.8 Basic type and entity definitions

This subclause contains the basic type and entity definitions\that were used in the main part of the
mqdel.

D.3.8.1 Basic type definitions
This subclause contains the basic type and entity*definitions, sorted alphabetically.
D.3.8.1.1 Class_code_type

The class_code_type identifies the allowed values for a class code.

EXIPRESS specification:

*
)
TYPE class_code’ type = code_type;
WHERE
WRZLLENGTH(SELF) <= class_code_len;
END ~FYPE;
(*

Fokmal propositions.

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

D.3.8.1.2 Code_type

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

*
)
TYPE code_type = identifier;
WHERE
WRL1: NOT (SELF LIKE *.*);
WR2: NOT (SELF LIKE "*-*);
WR3: NOT( SELF LIKE * *Y);
END_TYPE;

(x
\

Folmal propositions:

WR1: the "’ shall not be contained in a code_type value. .’ is used to concatenate identifiers, (see:
CONSTANT sep_id).

WR2: the '-’ shall not be contained in a code_type value.-’ is used to compute théjidentifier 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
cogles.

D.3.8.1.3 Currency_code

The currency_code identifies the values allowed for a currency code.

=

These values are defined according to ISO 4217. Valués are e.g., "CHF" for Swiss Francs, "CNY" fg
Yupn Renminbi (Chinese), "DEM" for German Mark*FRF" for French Francs, "JPY" for Yen
(Jgpanese), "SUR" for SU Rouble, "USD" for US;Dollars, "XEU" for ECU (European Community Unif)
etq...

EXIPRESS specification:

*
)
TYPE currency_code = identifier;
WHERE

WR1: LENGTH(SELF) = 3;
END_TYPE;

(*

Folmal proposifions:

WR1: the’'length of a currency_code value shall be equal to 3.

The date_type identifies the values allowed for a date.

These values are defined according to ISO 8601 (e.g. "1994-03-21").
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EXPRESS specification:

%)
TYPE date_type = STRING(10) FIXED;
END_TYPE;

(*
D.3.8.1.5 Definition_type

The definition_type identifies the values allowed for a definition.

EXIPRESS specification:

%)
TYPE definition_type = translatable_text;
END_TYPE;

(*
D.3.8.1.6 DET_classification_type

The DET_classification_type identifies the values allowed for a the , DET classification. These valugs
arg used for DET classification according to 1ISO 31.

EXIPRESS specification:

*
)
TYPE DET_classification_type = identifier;
WHERE
WR1: LENGTH(SELF) = DET__classification_len;
END_TYPE;

(*

Folmal propositions:

WR1: the length of a DET_classification_type value shall be equal to the value of a
DHT _classification_len - \(i.e. 3).

D.3.8.1.7 Data_type-code_type

The data_typeleode type identifies the values allowed for a data type code.

EXIPRESS specification:

*
)
TYPE data_type_code_type = code_type;
WHERE
WRL1: LENGTH(SELF) = data_type_code_len;
END_TYPE;
(*

Formal propositions:

WR1: the length of a data_type_code_type value shall be equal to the value of a
data_type_code_len (i.e. 14).
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D.3.8.1.8 Note_type

The note_type identifies the values allowed for a note.

EXPRESS specification:

%)
TYPE note_type = translatable_text;
END_TYPE;

L&

\

D.3.8.1.9 Pref_name_type

The pref_name_type identifies the values allowed for a preferred name.

EXIPRESS specification:

*
)
TYPE pref_name_type = translatable_label;
WHERE
WR1: check_label_length (SELF, pref_name_len);
END_TYPE;

(*

Folmal propositions:

WR1: the length of a pref_name_type value shall not exceed the length of pref_name_len (i.e. 30)
D.3.8.1.10 Property_code_type

The property_code_type identifies the values allowed for a property code.

EXIPRESS specification:

*
)
TYPE property_cede-type = code_type;
WHERE
WR1; LENGTH(SELF) <= property_code_len;
END_TYRE;

(*

Folmal.pfopositions:

WRT:the Tength of a property_code_type value shall be Tess or equal to the value of a
property_code_len (i.e. 14).

D.3.8.1.11 Remark_type

The remark_type identifies the values allowed for a remark.
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EXPRESS specification:

%)
TYPE remark_type = translatable_text;
END_TYPE;

(*
D.3.8.1.12 Revision_type

The revision_type identifies the values allowed for a revision.

EXIPRESS specification:

*
)
TYPE revision_type = code_type;
WHERE
WRL1: LENGTH(SELF) <= revision_len;
END_TYPE;

(*

Folmal propositions:

WR1: the length of a revision_type value shall not exceed the léngth of revision_len (i.e. 3).
D.3.8.1.13 Short_name_type

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

EXIPRESS specification:

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

(*

Folmal propositions:

WR1: the lengthof a short_name_type value shall not exceed the length of short_name_len (i.e.
15).

D.3.8.1\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;

(*
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Formal propositions:

WR1: the length of a supplier_code_type value shall be less or equal to the value of
supplier_code_len (i.e. 18).

D.3.8.1.15 Syn_name_type

The syn_name_type identifies the values allowed for a synonymous name.

EXPRESS specification:

*
)
TYPE syn_name_type = SELECT (label_with_language, label);
WHERE

WR1: check_syn_length (SELF, syn_name_len);
END_TYPE;
(*

Folmal propositions:

WR1: the length of a syn_name_type value shall be equal to the valué.of syn_name_len (i.e. 30).
D.3.8.1.16 Value_code_type

The value_code_type identifies the values allowed for a value code.

EXIPRESS specification:

*
)
TYPE value_code_type = identifier;
WHERE
WR1: LENGTH(SELF) <= value_code_len;
END_TYPE;

(*

Folmal propositions:

WR1: the length of avalue code_type value shall not exceed the length of value_code len (i.e. 18).
D.3.8.1.17 Value_format_type

The value-faermat_type identifies the values allowed for a value format. These values are defined
act¢ordingto ISO 6093 and I1SO 9735.

EXPRESS specification:

*
)
TYPE value_format_type = identifier;
WHERE
WRL1: LENGTH(SELF) <= value_format_len;
END_TYPE;

(*
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Formal propositions:

WR1: the length of a value_format_type value shall not exceed the length of value_format_len (i.e.

80).

D.3.8

.1.18 Version_type

The version_type identifies the values allowed for a version.

EXIPRESS specification:

*

)

TYPE version_type = code_type;

WHERE
WRL1: LENGTH(SELF) = version_len;
WR2:SELF LIKE '###';

END_TYPE;

(*

Folmal propositions:

WR1: the length of a version_type value shall be equal to version_len (i.e. 3).

WR2

: the version_type shall contain digits only.

D.3.8.1.19 Source_doc_type

The source_doc_type identifies the values allowed for a source document.

EXIPRESS specification:

*
)
TYPE source_doc_type. < identifier;
WHERE
WR1: LENGTH(SELF) <= source_doc_len;
END_TYPE;
(*

Folmal propositions:

WR1
80).

: the’length of a source_doc_type value shall not exceed the length of source_doc_len (i.e.

D.3.8.2 Basic entity definitions

This subclause contains the basic entity definitions, sorted alphabetically.

D.3.8.2.1 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.
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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;

(*

Attfibute definitions:

date_of original_definition : the date associated to version 001.
date_of current_version :the date associated to the present version.
date_of current_revision :the date associated to the last revision.
D.3.8.2.2 Document

The document entity is an abstract resource that stands for a docutment. The dictionary schema onjy
prqvides for exchanging the identification of documents (see belew)! The document entity may alsd

be|subtyped with entities implementing a means for exchanging document data, e.g. by reference tg
an|external file and exact specification of the format of the file:

EXIPRESS specification:

*)

ENTITY document
ABSTRACT SUPERTYPE;
END_ENTITY;

(*
D.3.8.2.3 Graphics

The graphics entity is to'be subtyped with entities implementing a means for exchanging graphical
data, e.g. by referenee\to’an external file and exact specification of the format of the file.

EXIPRESS spegification:

*)
ENTITY graphics
L ABSTRACT SURERTYPE;
END_ENTITY;
(*

D.3.8.2.4 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:

dogument_identifier :the code of the described document.
D.3.8.2.5 Item_names
The item_names entity identifies the names that can be associated to a given description. It states the

prdferred name, the set of synonymous names, the short name and the languages’.in which the
different names are provided. It may be associated with an icon.

EXIPRESS 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
WR1: NOT ( EXISTS (languages™) XOR (
('1SO13584 |IEC61360_LANGUAGE_RESOURCE_SCHEMA'
+.TRANSLATED-LABEL' IN TYPEOF (preferred_name))
AND (languages ;=i preferred_namel\translated_label.languages)
AND ('ISO13584)IEC61360_LANGUAGE_RESOURCE_SCHEMA'
+" TRANSLATED_LABEL' IN TYPEOF (short_name))
AND (languages :=: short_name\translated_label.languages)
AND (QUERY ( s <* synonymous_names |
NOT\(1S013584_IEC61360_DICTIONARY_SCHEMA.LABEL_WITH_LANGUAGE’
IN TYPEOF (s))) = [])));
WR2: NOT EXISTS(languages) XOR (QUERY ( s <* synonymous_names |
EXISTS(s.language) AND NOT (s.language IN
QUERY (| <* languages.language_codes | TRUE
(*ie.takeall *)))) =[D;
WR3: at_most_two_synonyms_per_language
(languages, synonymous_names);
END_ENTITY;
(*

Attribute definitions:

preferred_name : the name that is preferred for use.

synonymous_names : the set of synonymous names.

85


https://standardsiso.com/api/?name=b4da1d4afcfe1a5ade83d189b0755263

ISO 13584-42:1998(E) ©ISO

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 .

Formal propositions:

WR1.: if preferred and short names are provided in more than one language, then all the "languages"
attributes of the translated_label s must contain the present_translations instance as in the

|a vaaas-attribitita af thic tam namac inctaneca
cttrgote-O St e —Ha e S—HStarece-

WR2: if synonymous names are provided in more than one language, then only languages indicated in
thg 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.

NOTE 1 The attributes preferred_name , synonymous_names and short_name "are used to encode th
"Preferred Name", "Synonymous Name" and "Short Name" attributes respectively for properties and classes
(see 6.2 and 7.2).

@

NOTE 2 The attribute languages is used to define the sequence of translations (if requested for attributgs).
D.3.8.2.6 Label_with_language

The label_with_language entity provides resources for assegiating a label to a language.

EXIPRESS specification:

*
)
ENTITY label_with_language;
I: label,
language: language_code€;
END_ENTITY;
(*

A

—t

tribute definitions:

I: the label associated-{o a language.
language : the.cade of the labelled language.
D.3.8.2.7 <Mathematical_string

The mathematical_string entity provides resources defining a representation for mathematical

Str e 1t Al Alloavac o raneracantation n tha O NI £yt
TS I arSoU oV S o TCPTC ST T ItatroT T T UiC OOV IiE TOTT e

EXPRESS specification:

*
)

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

END_ENTITY;

(*
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Attribute definitions:
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text_representation : "linear" form of a mathematical string, using ISO 843-2: "Transliteration 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).

D.3.9 Function definitions

Th
0

=

D.J

Th
rel

ref

EX

s subclause contains functions that are referenced in WHERE clauses to assert data consistehc)

hat provide resources for application development.

.9.1 Acyclic_superclass_relationship function

b acyclic_superclass_relationship  function checks that there is no cycle in the superclass
htionship. By the cardinality of the its_superclass attribute in ENTITY class, itis-ensured that the
is @n inheritance tree, no acyclic graph. Thus, this function merely has to check'that no class instan
brs in the its_superclass attribute to another one that is essentially a subclass.

PRESS 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.asubclass 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_FUNCTION; -- acyclic_superclass_relationship
(*

D.3.9.2 At _most_two_synonyms_per_language function

The at_most_two_synonyms_per_language

function checks that there are at most two

e

synonymous names in the synonymous_names parameter that correspond to each language of the
languages parameter.
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EXPRESS specification:

%)
FUNCTION at_most_two_synonyms_per_language (
languages: present_translations;
synonymous_names: SET OF syn_name_type): BOOLEAN;

IF EXISTS (languages) THEN
REPEAT i := 1 TO SIZEOF (languages.language_codes);

H—-SHEESH-QUERY-{s<*synonymods—ames
s.language = languages.language_codes|i] )) > 2
THEN
RETURN (FALSE);
END_IF;
END_REPEAT,;
RETURN (TRUE);

ELSE

RETURN (SIZEOF (synonymous_names) <= 2);
END_IF;
END_FUNCTION; -- at_most_two_synonyms_per_language
(*
D.3.9.3 Check_syn_length function

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

EXIPRESS specification:

*)
FUNCTION check_syn_length (
S: syn_name, type;
s_length: INFEGER) : BOOLEAN;

IF '1SO13584_IEC61360_DICTIONARY_SCHEMA.LABEL_WITH_LANGUAGE’
IN TYPEOF(s) THEN
RETURNALENGTH(s.l) <= s_length);

ELSE
RETYURN (LENGTH(s) <= s_length);
END_F;
END<FUNCTION; -- check_syn_length
(*

D.3.9.4 Codes_are_unique function

The codes_are_unique function returns TRUE if the value_code s are unique within this list of
values .
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EXPRESS specification:

%)
FUNCTION codes_are_unique (values: LIST OF dic_value): BOOLEAN;
LOCAL
I: SET OF STRING :=[];
END_LOCAL;

—REREAF-=—1TFO-SIZEOF{values);
| := | + values]i].value_code;
(* duplicates are eliminated. *)
END_REPEAT;

RETURN (SIZEOF(values) = SIZEOF(]));
END_FUNCTION; -- codes_are_unique

(*

D.3.9.5 Definition_available_implies function

=)

The definition_available_implies  function checks whether the definition corresponding to the BSU
pafameter exists or not. Then, if this definition exists, the expression * parameter is returned.

EXIPRESS 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
(*

D.3.9.6 Is_subclass function

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

EXIPRESS specification:

%)

ELINCTION s suhelass ( sub cnpor- nlacc)- LOGICAL -
F AHAHHINHS—SHBEHE HH-—SH —Gia —= Hof =

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

D.3.9.7 String_for_derived_unit function

The function string_for_derived_unit  returns a STRING representation of the derivedyUnit
cording 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
us¢d 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 ta_lSO 8859-1, see ISO
10803-21) is used to separate individual elements.

(ag

EX

PRESS specification:

super));

END_IF;
ELSE

RETURN (UNKNOWN):;
END_IF;
ENB—FUNCHON—is—stbelass

%)
FUNCTION string_for_derived_unit (u: derived_unit); STRING;

FUNCTION string_for_derived_unit_element
(u: derived_unit_element; neg_exp: BOOLEAN
(* print negative exponents withopower -1 *)): STRING;
(* returns a STRING representation of the derived_unit_element
(according to ISO 10303-41) passed as parameter *)

LOCAL
result: STRING;
END_LOCAL,;

result :=@&tring_for_named_unit(u.unit);
IF (u,exponent <> 0) THEN
IE\(u.exponent > 0) OR NOT neg_exp THEN
result ;= result + ** + FORMAT (ABS(u.exponent), '1I");
ELSE
result ;= result + ** + FORMAT (u.exponent, '1I");
END_IF;

90

END_IF;
RETURN (result);
END_FUNCTION; -- string_for_derived_unit_element

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

END_LOCAL;

(* separate unit elements according to the sign of the exponents: *)
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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
END_IF;
END_REPEAT;
IF SIZEOF (neg) >0
THEN
(* there are unit elements with negative sign, use '/’ notation:

")
us:=us+'f;
IF SIZEOF (neg) > 1 THEN us :=us + '(’; END_IF;
REPEAT i := LOINDEX (neg) TO HIINDEX (neg);
us := us + string_for_derived_unit_element(neg[il{ FALSE);
IF i <> HIINDEX (neg) THEN us :=us +".; ENR_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 (heg) 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_F;
RETURN (us);
END_FUNCTION; -- string_for_derived_unit

R

\

D.3.9.8 String_for_named_unit function

The string_for_named_unit function returns a STRING representation of the named_unit (according
to 1ISO 10303-41 and the extension in D.3.7.4.1) passed as parameter.
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EXPRESS specification:

%)
FUNCTION string_for_named_unit (u: named_unit): STRING;

IF '"MEASURE_SCHEMA.SI_UNIT" IN TYPEOF(u) THEN
RETURN (string_for_SI_unit (u\si_unit));
ELSE
IF 'MEASURE_SCHEMA.CONTEXT_DEPENDENT_UNIT’ IN TYPEOF(u)

LI N
LA

RETURN (u\context_dependent_unit.name);
ELSE
IF '"MEASURE_SCHEMA.CONVERSION_BASED_UNIT’ IN TYPEOF(u)
THEN
RETURN (u\conversion_based_unit.name);
ELSE
IF '1SO13584_IEC61360_DICTIONARY_SCHEMA'
+ .NON_SI_UNIT" IN TYREOF(u)
THEN
RETURN (u\non_si_unit.name);
ELSE
(* pure named_unit instance, not subtyped further. *)
RETURN ('name_unknown’);
END_IF;
END_IF;
END_IF;
END_IF;
END_FUNCTION; -- string_for_named_unit
(*

D.3.9.9 String_for_SI_unit function

The string_for_SI_unit functionseturns a STRING representation of the si_unit (according to 1ISO
10803-41) passed as parameter)

EXIPRESS specification:

%)
FUNCTION string_for_SI_unit (unit: si_unit): STRING;

LOCAL
prefix_string, unit_string: STRING;

IF EXISTS (unit.prefix) THEN
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’;
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deca
deci
centi
milli
micro
nano
pico
femto
atto

: prefix_string :=
: prefix_string :='m’;

. prefix_string :='da’;
. prefix_string :='d’;

c’
. prefix_string :="u’;
: prefix_string :='n’;
. prefix_string :='p’;
. prefix_string :='f’;

. prefix_string :='a’;

ISO 13584-42:1998(E)

— END CASE:;

ELSE

prefix_string :=

END_IF;

CASE unit.name OF
metre
gram
second
ampere
kelvin
mole
candela
radian
steradian
hertz
newton
pascal
joule
watt
coulomb
volt
farad
ohm
siemens
weber
tesla
henry

lomen
lux

gray
sievert

becquerel

:unit_string:="'m’;
: unit_string :='g’;
:unit_string :='s’;
:unit_string :="A’;
: unit_string :='K’;
: unit_string :='mol’;
: unit_string :="cd’;
: unit_string :=rad’;
: unit_string :='sr’;
: unit_string := 'Hz’;
; unit_string ;= "N
: unit_string ;= 'Pa’;
: unit_string-;2,J’;
: unit_string*:= 'W’;
: unit_string :='C’;
; unit ;string ;= 'V’;
{unit_string :='F’;
: unit_string := 'Ohm’;
; unit_string :='S’;
: unit_string :='Wb’;
; unit_string :='T";
: unit_string ;= 'H’;

degfee Celsius : unit_string := 'Cel’;

: unit_string :="'Im’;
: unit_string :="Ix’;
: unit_string := 'Bq’;
; unit_string ;= 'Gy’;
: unit_string :='Sv’;

A A
LINDU_CAOL,

RETURN (prefix_string + unit_string);
END_FUNCTION; -- string_for_SI_unit

(*

D.3.9.10 String_for_unit function

The string_for_unit function returns a STRING representation of the unit

41) passed as parameter.

(according to 1SO 10303-
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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));

N
NI,

END_FUNCTION; -- string_for_unit
(*

D.3.9.11 All_class_descriptions_reachable function
The all_class_descriptions_reachable  function checks if the dictionary_element¢{.s-that describe a

class, referred by a class_ BSU , and all its super-classes, can be computed in thenheritance tree
defined by the class hierarchy.

EXIPRESS specification:

%)
FUNCTION all_class_descriptions_reachable (cl:class -BSU): BOOLEAN;

IF SIZEOF(cl.definition) = 0
THEN

RETURN(FALSE);
END_IF;

IF NOT (EXISTS(cl.definition[1]\classiits_superclass))
THEN

RETURN (TRUE);
ELSE

RETURN(all_class~descriptions_reachable(

cl.definition[d]\Class.its_superclass));
END_IF;

END_FUNECTION; -- all_class_descriptions_reachable
(*

D.3.9.12 'Compute_known_visible_properties function

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

NOTE When some class dictionary_definition  is not present in the same exchange context (a PLib
exchange context is never assumed to be complete), the super-class of a class may not be known.
Therefore the properties defined as visible by this super-class cannot be computed by the
compute_known_visible_properties  function. Only on the receiving sytem all the dictionary_definition s
of the BSUs are required to be available. Therefore, on the receiving sytem, the
compute_known_visible_properties  function computes all the properties that are visible to a class by
virtue of referencing it (or any of its superclass) by their name_scope attribute.
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EXPRESS specification:

%)
FUNCTION compute_known_visible_properties (cl: class_BSU):
SET OF property_BSU,;

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

D.3.9.13 Compute_known_visible_data_types function

The compute_known_visible_data_types .fanction computes the set of data_types that are visible

for

computed.

EXIPRESS specification:

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 + compute_known_visible_properties(
cl.definition[1]\class.its_superclass);
END_IF;

RETURN(S);
END_IF;
END_FUNCTION;
(*

[¢]

a given class. When a definition is not available, it returns only the visible data_type s that may b

NOTE When some class dictionary_definition  is not present in the same exchange context (a PLib
exchange context is never assumed to be complete), the super-class of a class may not be known.
Therefore the data_type s defined as visible by this super-class cannot be computed by the
compute_known_visible_data’ types  function. Only on the receiving sytem all the dictionary_definition
of the BSUs are required to ‘be available. Therefore, on the receiving sytem, the

compute_known_visible) data_types  function computes all the data_types that are visible to a class by
virtue of referencing-it'(or any of its superclass) by their name_scope attribute.

(7]

)

FUNCTION compute_known_visible_data_types (cl: class_BSU):

SET OF data—type BStT;

LOCAL
s: SET OF data_type_BSU :=[];
END_LOCAL;

s:= USEDIN(cl,
'1SO13584 IEC61360_DICTIONARY_SCHEMA.DATA TYPE_BSU.NAME_SCOPEY);
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_data_types(
cl.definition[1]\class.its_superclass);

END_IF;
RETURN(S);

END_IF;

END_FUNCTION;

(*

©ISO

.3.9.14 Compute_known_applicable_properties function

The compute_known_applicable_properties  function computes the set of properties that.are

ap

thgt may be computed.

NOTE When some class dictionary_definition is not present in the same exchange’context (a PLib
exchange context is never assumed to be complete), the super-class of a class may‘not be known.
Therefore the properties defined as applicable by this super-class cannot be computed by the
compute_known_applicable_properties  function. Only on the receiving sytemall the
dictionary_definition s of the BSUs are required to be availabe. Therefore, onthe receiving sytem, the

by virtue of being referenced by a described_by attribute.

EXIPRESS specification:

96

)
FUNCTION compute_known_applicable_properti€s (cl: class_BSU):
SET OF property_BSU;

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

IF SIZEOF(cl.definition)=0
THEN
RETURN(S);
ELSE
REPEAT 1.1 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(
cl.definition[1]\class.its_superclass);

plicable for a given class. When a definition is not available, it returns only the applicablepropert

D

S

compute_known_applicable_properties  function computes all the propeftties that are applicable to a clajss

END_IF;

RETURN(S);
END_IF;
END_FUNCTION;
(*
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D.3.9.15 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_type s that may be computed.

NOTE When some class dictionary_definition is not present in the same exchange context (a PLib
exchange context is never assumed to be complete), the super-class of a class may not be known.
Therefore the data_type s defined as applicable by this super-class cannot be computed by the
compute_known_applicable_data_types  function. Only on the receiving sytem all the
dictionary_definition s of the BSUs are required to be available. Therefore, on the receiving sytem, the

OPHe leaavia—annhiceak! data—taac. £ nhf SR-comPpHtes n” fl«n data—tuaa-c +Innf are anpheablato. &
“MY

EXIPRESS specification:
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class by virtue of being referenced by a defined_types attribute.

)
FUNCTION compute_known_applicable_data_types (cl: class_BSU):
SET OF'data_type BSU;

LOCAL
s: SET OF data_type_BSU :=[];
END_LOCAL;

IF SIZEOF(cl.definition)=0
THEN
RETURN(S);
ELSE
REPEAT i:=1 TO SIZEOF(cl.definition[2]\class.described_by);
s:=s+cl.definition[1]\class.defined"types]i];
END_REPEAT;
IF EXISTS (cl.definition[1]\claSs.its_superclass) THEN
s:=s+compute_known( applicable_data_types(
cl.definition[1]\class.its_superclass);

END_IF;
RETURN(s);
END_IF;
END_FUNCHON,;
(*
D.3.9.16 List/to_set
The Jistuto_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;

ISO 13584-42:1998(E)
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REPEAT i := 1 TO SIZEOF(l);
s:=s+I[i;
END_REPEAT;

RETURN(S);
END_FUNCTION; -- list_to_set

END_SCHEMA,; -- ISO13584 IEC61360_dictionary_schema
(*

D.p 1SO13584 IEC61360 language resource_schema

The following schema provides resources for permitting strings in various languages. It has’been
exfracted from the Dictionary schema, since it could be used in other schemata. It is-largely based gn
thg support_resource_schema from ISO 10303-41: STEP part 41: "Fundamentals-of Product
Depscription and Support"”, and can be seen as an extension to that. It allows forithe usage of one
specific language throughout an exchange context (Physical File) without theToverhead introduced
whien multiple languages are used. See figure D.12 - EXPRESS-G diagram-of

ISQ13584 IEC61360 language_resource_schema and support_resource_schema , for a
grgphical depiction.

T languages
> translated_label 0
label L[1:7] present_translations
languages_codes L[1:?]
77777777777 languages cooT o.. . -
r ' . language_code . String:[l
.../ translatable_text T :|
o T Q
languages
[@— 7text7 7 global_language_assignment
? translated_text
texts L[1:?]

Figure D.12 — 1SO13584 |EC61360_language_resource_schema and
support_resource_schema

EXPRESS specification:

*)
SCHEMA 1S013584 IEC61360_language_resource_schema;

REFERENCE FROM support_resource_schema (identifier, label, text);
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(* from ISO 10303-41: STEP part 41: "Fundamentals of Product
Description and Support” *)

(*

D.4.1 1SO13584 |IEC61360 language resource_schema type and entity definitions

Thi

s subclause contains the EXPRESS type and entity definitions in the

ISO13584 IEC61360_language_resource_schema.

D.4.1.1 Language_code

ISO 13584-42:1998(E)

The language_code type enables to identify a langage according to ISO 639. Values are e.g. "EN”

English in general, "FR" for French, "RU" for Russian, "DE" for German, "en GB" for UK English} “er

uUs

EX

" for US English etc...

PRESS specification:

D.4
Th

tra
as

EX

%)

TYPE language_code = identifier;
END_TYPE;

(*

|.1.2 Global_language_assignment

b global_language_assignment  entity specifies the language for translatable_label and

is done in translated_label and translated_text) .

PRESS specification:

A

—t

t

%)

ENTITY global_language_assignment;
language: language_code;

END_ENTITY;

(*

ribute definitions:

lan
D.4

Th
tra

guage : the coede of the assigned language.
1.1.3 PreSent_translations

b présent_translations entity serves to indicate the languages used for translated_label and

Slated _text .

nslatable text , if label and text are selected, respectively (i.e. without explicit language indicatid

for

EXPRESS specification:

*
)
ENTITY present_translations;
language_codes: LIST [ 1: ? ] OF UNIQUE language_code;
UNIQUE
URL1: language_codes;
END_ENTITY;

(*
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Attribute definitions:

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

Formal proposition:

UR1: for each list of language_code there shall be a unique instance of present_translations

D.4.1.4 Translatable label

A translatable_label defines a type of values that can be label s or translated_label s.

EXIPRESS specification:

%)
TYPE translatable_label = SELECT (label, translated_label);
END_TYPE;

(*
D.4.1.5 Translated_label

The translated_label entity defines the labels that are translated and the corresponding languages fof
trapslation.

EXIPRESS specification:

*
)
ENTITY translated_label;
labels: LIST[1: ? ] OF label,
languages: present_translatians;
WHERE
WRL1: SIZEOF (labelsy) =.SIZEOF (languages.language_codes);
END_ENTITY;

(*

A

—t

tribute definitions:

labels : the list oflabel s that are translated.
languages :<¢he list of languages in which each label is translated.

Folmal propositions:

WRtthenumberof tabetscontamed-mthetabetstist shattbeequat to the momber of fanmguages
provided in the languages.language_codes attribute.

Informal propositions:

The content of labels [i] is in the language identified by languages.language_codes [i]
D.4.1.6 Translatable text

A translatable_text defines a type of values that can be texts or translated_ text s.
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EXPRESS specification:

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

(*
D.4.1.7 Translated_text

The translated_text entity defines the texts that are translated and the corresponding language s of
trapslation.

EXIPRESS specification:

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

(*

A

—t

tribute definitions:

texts : the list of text s that are translated.
languages : the list of languages in which each textis translated.

Folmal propositions:

WR1: the number of texts contained ifi the texts list shall be equal to the number of languages
prqvided in the languages.language: codes attribute.

Informal propositions:

IP1: the content of texts.[.i ] is in the language identified by languages.language _codes [i].
D.f.2 1SO13584~IEC61360 language resource_schema function definitions

Th[s subclause contains functions that are referenced in WHERE clauses to assert data consistency.

D.4.2.1 «€heck_label_length function

T

=)

b check label length function checks that no label in | exceeds the length indicated by | length]|.

EXPRESS specification:

%)
FUNCTION check_label_length (
I: translatable_label,
I_length: INTEGER) : BOOLEAN;

IF '1SO13584_IEC61360_LANGUAGE_RESOURCE_SCHEMA.TRANSLATED_LABEL’
IN TYPEOF(l)
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THEN
REPEAT i :=1 TO SIZEOF (l.labels);
IF LENGTH(l.labels[i]) > I_length
THEN
RETURN (FALSE);
END_IF;
END_REPEAT;
RETURN (TRUE);
ELSE (* the argument | is a single string *)

RETLIRAN A AN TLIAN =1 laonatk):

©ISO

N TONIN (CEINO T I\~ _ICTTgtT)y

END_IF;
END_FUNCTION; -- check_label_length
(*

D.4.2.2 Check_text_length function

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

EXIPRESS specification:

D.

The rule single_language_assignment

%)
FUNCTION check_text_length (
t: translatable_text;
t_length: INTEGER) : BOOLEAN,;

IF '1SO13584_IEC61360_LANGUAGE_RESOURCE_SCHEMA.TRANSLATED_TEXT’
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 (* the argument t is a single string *)
RETURNILENGTH(t) <= t_length);
END_IF;
END_FUNETION; -- check_text_length
(*

1.3 15013584 IEC61360 language_resource_schema rule definition

in translatable_label and translatable_text , resp.

EXPRESS specification:

10

*
)
RULE single_language_assignment FOR (global_language_assignment);
WHERE
SIZEOF ( global_language_assignment ) <=1,
END_RULE;

2

asserts that only one language may be assigned to be used
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END_SCHEMA,; -- IS013584 IEC61360 language_resource_schema
(*

D.5 Example Physical File

D.5.1 Some example data

This chapter gives some fragments of a Physical File for exchanging the data of the IEC 61360-4
stgndard: "International Reference List of Standard Data Element Types for Electric Componentsy.
intended to show the use of the EXPRESS model in clause D.3

"15013584 |IEC61360_dictionary_schema " together with ISO 10303-21 to exchange corresponding
data.

S

ISP-10303-21,;
HBHADER,;

ENDSEC,;
DATA,

D.%.1.1 Supplier data

#1+SUPPLIER_BSU(‘'01122//61360-4", *, *); [* accordingo'1SO 13584-26 */
#2FSUPPLIER_ELEMENT (#1, #3, '01’, *, #4, #5);

#3FDATES('1994-09-16’, '1994-09-16', $);

#AFORGANIZATION(IEC', 'IEC Maintenance~Agency’, 'The IEC Maintenance
Agency as described in IEC 61360¢3: "Maintenance and Validation
Procedures™);

#5FADDRESS('to be determined’, $, $,:$.%, $, $, $, $, $, $, 9);
#10=SUPPLIER_BSU('01123//-00’,-*,*): /* 1ISO/IEC ICS */

D.$.1.2 Root class data

The AAAOOO IEC root elass provides a name scope corresponding to the whole future IEC 61360-4
stgndard. It covers two'trees, one for materials, one for components, therefore the class is defined gs
anjitem_class . It.is a'subtype of ICS root.

#9P=CLASS BSU('00’, '001’, *, #10);  /*ICS root */

#1D0=CLASS_ BSU(AAA000’,'001’, *, #1);

#1D1=ITEM_CLASS(#100, #3, '01’, #102, 'IEC root class that provides a hame
scopecorresponding to the whole IEC 61360-4 standard It coverstwotrees |
one for materials, one for components’, $, $, $, *, #90, (#110), (), $,

(#110), O, $);

#102=ITEM_NAMES(IEC root class’, $, 'IEC root’, $, $);

#110=PROPERTY_BSU('’AAE000’, '001’, *, #100);

#111=NON_DEPENDENT_P_DET(#110, #3, '01’, #112, 'the type of tree: material

or component’, $, $, $, *, $, (), $, $, #113, $);

#112=ITEM_NAMES(type of tree’, $, 'tree type’, $, $);
#113=NON_QUANTITATIVE_CODE_TYPE(A..8', #114);

#114=VALUE_DOMAIN((#120, #122), $, $, ());
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#120=DIC_VALUE('MATERIAL’, #121, $);
#121=ITEM_NAMES('material tree’, $, 'mat tree’, $, $);
#122=DIC_VALUE('COMPONS’, #123, $);
#123=ITEM_NAMES('component tree’, $, 'comp tree’, $, $);

D.5.1.3 Material data

#200=CLASS_BSU('AAA218’, '001’, *, #1);

#201=MATERIAL CLASS(#200, #3, '01', #202, 'root class of the materials
trep’, $, $, $, *, #100, (#210, #230), (), $, (#210), (#205), 'MATERIAL");
#202=ITEM_NAMES('materials root class’, $, 'materials root’, $, $);
#2P5=CLASS_VALUE_ASSIGNMENT(#110, 'MATERIAL";
#210=PROPERTY_BSU('AAF311’,'005’, *, #100);

#211=NON_DEPENDENT_P_DET(#210, #3, '01’, #212, 'code of the typeQ-of
mgterial’, $, $, $, *, $, $, $, 'A57', #213, $);

#212=ITEM_NAMES('material type', $, 'material type', $, $);
#213=NON_QUANTITATIVE_CODE_TYPE('M..3’, #214);
#2]14=VALUE_DOMAIN((#220, #222, #224, #226), $, $, ());
#2P0=DIC_VALUE('ACO’, #221, $);
#2P1=ITEM_NAMES('acoustical’, $, 'acoustical’, $, $);
#2p2=DIC_VALUE(MG’, #223, $);
#2P3=ITEM_NAMES('magnetic’, $, 'magnetical’, $, $);
#2P4=DIC_VALUE(OP’, #225, $);
#2P5=ITEM_NAMES(optical’, $, 'optical’, $, $);
#2p6=DIC_VALUE(TH’, #227, $);
#2P7=ITEM_NAMES('thermal-electric’, $, 'th=electric’, $, $);
#2B80=PROPERTY_BSU('AAF286’, '005%.*, #100);
#281=NON_DEPENDENT_P_DET(#230, #3, '01’, #232, 'The nominal density (in
kgim**3) of a material.’, $, $, $, ¥, %233, (), $, 'K02', #234, $);
#2B2=ITEM_NAMES('density'{.$, 'density’, $, $);
#2B3=MATHEMATICAL STRING('$r_d’, '&rho;<sub>d</sub>");
#2B84=REAL_MEASURE, TYPE('NR3..3.3ES2', #235);
#2B5=DIC_UNIT(#236), $);

#2B6=DERIVEDUNIT((#237, #239));

#2B7=DERIYED_ UNIT_ELEMENT#238, $);

#288=S|_EUNIT( *, .KILO., .GRAM.);
#2B9=DERIVED_UNIT_ELEMENT (#240, -3.0);

#2ho= £ Q. X

D.5.1.4 Component data

#300=CLASS_BSU('EEE000’, '001’, *, #1);

#301=COMPONENT_CLASS(#300, #3, '01', #302, 'root class of the components
tree’, $, $, $, *, #100, (#310, #330, #350), (), $, (#310), (#305),
'COMPONS);

#302=ITEM_NAMES('components root class’, $, 'components root’, $, $);
#305=CLASS_VALUE_ASSIGNMENT(#110, 'COMPONS");
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#310=PROPERTY_BSU('AAE001’, '005’, *, #100);
#311=NON_DEPENDENT_P_DET(#310, #3, '01’, #312, 'Code of the main functional
class to which a component belongs'’, $, $, $, *, $, (), $, 'A52', #313, $);
#312=ITEM_NAMES('main class of component', $, 'main class', $, $);
#313=NON_QUANTITATIVE_CODE_TYPE(M..3', #314);
#314=VALUE_DOMAIN((#320, #322, #324, #326), $, $, ());

#320=DIC_VALUE(EE’, #321, $);

#321=ITEM_NAMES(EE (electric / electronic)’, $, 'EE’, $, $);

#3'\'\ Pl A\ LALLICOER D NN
e v\ VI'\I_UI_\ IVl , 7Toa9, \P},

#3P3=ITEM_NAMES('electromechanical’, $, 'electromech’, $, $);
#3P4=DIC_VALUE('ME’, #325, $);
#3P5=ITEM_NAMES('mechanical’, $, 'mechanical’, $, $);
#3p6=DIC_VALUE(MP’, #327, $);
#3P7=ITEM_NAMES('magnetic part’, $, ‘'magnetic’, $, $);
#3BO=PROPERTY_BSU('AAF267’, ‘005, *, #100);

#3B1=NON_DEPENDENT_P_DET(#330, #3, '01’, #332, 'The nominal distance (in m)
betfween the inside of the two tapes used for taped products withe axial
legds', $, $, $, *, #333, (), $, 'T03', #334, $);

#3B2=ITEM_NAMES('inner tape spacing', $, 'inner tape spac’, $,8);
#3B3=MATHEMATICAL_STRING(b_tape’, 'b<sub>tape</sub>";
#3BA=LEVEL_TYPE((.NOM.), #335);
#3B5=REAL_MEASURE_TYPE('NR3..3.3ES2', #336);
#3B6=DIC_UNIT(#337, $);

#3B7=SI_UNIT(*, $, .METRE.);
#3b0=PROPERTY_BSU('AAE022’, '005’, *, #200);

#351=NON_DEPENDENT_P_DET(#350,#3, '01’, #352, 'The value as specified by
leviel (miNoMax) of the outside diameter-(in m) of a component with a body
of gircular cross-section', $, $, $, *, #353, $, $, 'T03', #354, 3);

#352=ITEM_NAMES('outside diameter', $, 'outside diam', $, $);
#353=MATHEMATICAL_STRING('d_out’, 'd<sub>out</sub>’);
#354=LEVEL_TYPE((.MINs,.NOM.,.MAX.), #355);
#3p5=REAL_MEASURE) TYPE('NR3..3.3ES2’, #356);
#356=DIC_UNIT(#357, 'm’);

#3b7=SI_UNIT(*#*,$, .METRE.);

=

D.%.1.5 Electric / Electronic component data

#4D0=CLASS BSU('EEEO001’, '001’, *, #1);

#401=COMPONENT_CLASS(#400, #3, '01', #402, ‘electric [/ electronic
components’, $, $, $, *, #300, (#410, #470), (), $, (#410), (#405), 'EE");
#402=ITEM_NAMES(EE components’, $, 'EE components’, $, $);

#405=CLASS VALUE_ASSIGNMENT(#310, 'EE");
#410=PROPERTY_BSU('AAE002’, '005’, *, #100);

#411=NON_DEPENDENT_P_DET(#410, #3, '01’, #412, 'Code of the category to
which an electric/electronic component belongs.', $, $, $, *, $, (), $,
'AB2', #413, $);

#412=ITEM_NAMES('category EE component', $, 'categ EE comp', $, $);
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