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Foreword
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properties and classes and their identification", of IEC/TC 3 "Information structures, documentation and
graphical symbols", was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC

The following dates were fixed:

e |atest date by which the document has to be (dop) 2015-07-09
implemented at national level by
publication of an identical national
standard or by endorsement

o latest date by which the national (dow)  2017-09-30
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

Endorsement notice

The text of the International Standard IEC 62656-1:2014 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:
NOTE Harmonized as .
IEC 61968 (Series) NOTE Harmonized as EN 61968 (Series).
IEC 61970 (Series) NOTE Harmonized as EN 61970 (Series).
1ISO 10303 (Series) NOTE Harmonized as EN ISO 10303 (Series).

S0 80004 (Series) NOTE Harmonized as EN ISO 80000 (Series).

Documents

Document Sharing Hub

Full document details: BS EN 62656-1:2015


http://dx.doi.org/10.3403/30212092U
http://dx.doi.org/10.3403/30212092U
http://dx.doi.org/10.3403/01063540U
http://dx.doi.org/10.3403/01063540U
http://dx.doi.org/10.3403/BSENISO80000
http://www.avadocuments.com/doc/bs-en-62656-1-2015
http://www.avadocuments.com/doc/bs-en-62656-1-2015

BS EN 62656-1:2015
-3- EN 62656-1:2015

Annex ZA
(normative)

Normative references to international publications
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IEC 61360-1| 2009 Standard data elements types with N 61360-1 2010

associated classification scheme for electric
items -- Part 1: Definitions - Principles and
methods
2012 Standard data element types with 2013
associated classification scheme for electric
components -- Part 2: EXPRESS dictionary
schema
2002 Codes for the representation of names of - -
languages — Part 1: Alpha-2 code
2013 Codes for the representation of names of - -
countries and their subdivisions - Part 1:
Country codes
2004 Data elements and interchange formats - - -
Information interchange - Representation of
dates and times
2004 Industrial automation systems and - -
integration - Product data representation
and exchange — Part 11: Description
methods: The EXPRESS language
reference manual
2002 Industrial automation systems and - -
integration - Product data representation
and exchange — Part 21: Implementation
methods: Clear text encoding of the
exchange structure
ISO 13584-24 2003 Industrial automation systems and - -
integration - Parts library — Part 24: Logical
resource: Logical model of supplier library
ISO 13584-25 2004 Industrial automation systems and - -
integration - Parts library - Part 25: Logical
resource: Logical model of supplier library
with aggregate values and explicit content
SO 13584-42 2010 Industrial automation systems and - -
integration -- Parts library -- Part 42:
Description methodology: Methodology for
structuring parts families
EC/TS 62720 2013 Identification of units of measurement for
computer-based processing
ISO/TS 13584-35 2010 Industrial automation systems and - -
integration - Parts library - Part 35:
Implementation resources: Spreadsheet
interface for parts library
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INTRODUCTION

IEC 62656 consists of the following parts, under the general title Standardized product
ontology register and transfer by spreadsheets:

— Part 1: Logical structure for data parcels;
— Part 2: Application guide for use with IEC CDD;
— Part 31: Interface for common information model.
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STANDARDIZED PRODUCT ONTOLOGY REGISTER
AND TRANSFER BY SPREADSHEETS -

Part 1: Logical structure for data parcels

1 Scope

This part of IEC 62656 specifies the logical structure for a set of spreadsheets, used as “data
parcels”, to define, transfer and register product ontologies. Such ontology descriptions in
other literatures or disciplines are sometimes called “reference dictionaries”. Thus the logical
data structure described in this standard is named “Parcellized Ontology Model” or “POM” for
short, and each vehicle of transport of the model is called a “parcel”, and may be used for
definition, transfer, and registering of a reference dictionary as a collection of metadata, or for
similar purposes for instances belonging to a certain class of the reference dictionary.
Moreover, this ontology model allows for modelling or modifying an ontology model per se as
a set of instance data, thus it enables an ontology model to evolve over time.

This part of IEC 62656 also includes a standard mapping between the meta-data of dictionary
parcels in the spreadsheet format conforming to this standard and the meta-data represented
in JEC 61360-2 compliant EXPRESS model for dictionary exchange.

It is assumed that a tool supporting this part of IEC 62656 may read and write a set of
spreadsheet data whose semantics and syntax are defined in this part of standard, where the
physical file structure of the spreadsheets may be based on the CSV (Comma Separated
Values) format, typically used in a commercial spreadsheet application, or any other tabular
formats including XML schema compatible or convertible to the CSV format.

The spreadsheet interface structure defined in this part of IEC 62656 contains the following:

— Definition and specification of the logical structure and layout of the spreadsheet interface
for definition, transfer, and registering of a reference dictionary;

— Definition and specification of library instance data belonging to a class of a reference
dictionary described by a set of spreadsheets conformant to this part of IEC 62656;

— Definition and specification of the meta dictionary that enables the definition and transfer
of a reference dictionary as a set of instance data conforming to the meta dictionary;

— Definition and specification of the meta-model as data that enables the definition and
transfer of a reference dictionary as a set of instance data conforming to the meta-meta-
dictionary

— Specification of the mapping between the dictionary data expressed in the spreadsheet
format and the EXPRESS model specified by |EC 61360-2/JSO 13584-49 (with some
elements of ISO 13584-25);

— Description of the basic semantic mapping between the dictionary data expressed in the
spreadsheet formats defined in this part of IEC 62656 and that of DIN 4002.

The following items are outside the scope of this part of IEC 62656:

— Explanation of the CSV format per se, used in spreadsheet applications;

— Presentation of the data parcels conformant to this part of IEC 62656, such as colouring
and sizing of the spreadsheets;

— Specification of the dictionary EXPRESS model conformant to IEC 61360 or 1ISO 13584
series of standards;

— Normative definition of the mappings between an IEC 61360-1SO 13584 __compliant
dictionary and another that is based upon a standard other than IEC 6136o‘~sngwments
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— Specification of the maintenance procedure of this part of IEC 62656.

This standard is closely related with 1SO 13584-35, and developed as a superset or
generalisation of the latter. A major difference with the ISO 13584-35 is that this IEC standard
enables updates and evolutions in a meta dictionary consisting of meta classes, by which the
changes and evolution of an ontology model is realised as an update and modification of the
meta dictionary, just by updates and modifications of the instances of the meta-meta
dictionary. With this capability, mapping and interfacing with other ontology standards are
also facilitated.

2 Normative references

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

IEC 61360-1:2009, Standard data elements types with associated classification scheme for
electric items — Part 1: Definitions — Principles and methods

IEC 61360-2:2012, Standard data element types with associated classification scheme for
electric components — Part 2: EXPRESS dictionary schema

IEC/TS 62720:2013, Identification of units of measurement for computer-based processing

ISO 639-1:2002, Codes for the representation of names of languages — Part 1: Alpha-2 code

ISO 3166-1:2013, Codes for the representation of names of countries and their subdivisions —
Part 1: Country codes

ISO 8601:2004, Data elements and interchange formats — Information interchange -
Representation of dates and times

ISO 10303-11:2004, Industrial automation systems and integration — Product data
representation and exchange — Part 11: Description methods: The EXPRESS language
reference manual

ISO 10303-21:2002 Industrial automation systems and integration — Product data
representation and exchange — Part 21: Implementation methods: Clear text encoding of the
exchange structure

ISO 13584-24:2003, Industrial automation systems and integration — Parts library — Part 24:
Logical resource: Logical model of supplier library

ISO 13584-25:2004, Industrial automation systems and integration — Parts library — Part 25:
Logical resource: Logical model of supplier library with aggregate values and explicit content

ISO 13584-42:2010, Industrial automation systems and integration — Parts library — Part 42:
Description methodology: Methodology for structuring parts families

ISO/TS 13584-35, 2010, Industrial automation systems and integration — Parts library —
Part 35: Implementation resources: Spreadsheet interface for parts library

ISO 29002-5:2009, Industrial automation systems and integration - Exchange of
characteristic data — Part 5: Identification scheme
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ISO/IEC 6523-1:1998, Information technology - Structure for the identification of
organizations and organization parts — Part 1: Identification of organization identification
schemes

ISO/IEC 6523-2:1998, Information technology — Structure for the identification of
organizations and organization parts — Part 2: Registration of organization identification
schemes

ISO/IEC 8824-1:2008, Information technology — Abstract Syntax Notation One (ASN.1):
Specification of basic notation

ISO/IEC 11179-3:2013, Information technology — Metadata registries (MDR) — Part 3: Registry
metamodel and basic attributes

ISO/IEC 11179-5:2005, Information technology — Metadata registries (MDR) — Part 5: Naming
and identification principles

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

applicable data element type

data element type defined for an item class and which applies to all items belonging to that
class

[SOURCE: |[EC 61360-1:2009, 2.23]

3.2
application
use of software or a standard in an industrial domain

3.3

Common Data Dictionary
CDD

IEC 61360 CDD

data dictionary (available as |[EC 61360-4 database) to be shared among all electrotechnical
domains, based on the data model specified by _C 61360-2 and conforming to the semantic
requirements specified by |JEC 61360-1

Note 1 to entry: This note applies to the French language only.

3.4
common dictionary schema
information _model for reference dictionary based on the EXPRESS data model defined in

EC 61360-2 and |SO 13584-42

3.5
composite property
collection of properties that can be referenced from a class or classes as a single entity

[SOURCE: ISO 13584-501:2007, 3.8]

3.6
conjunctive parcels
parcel sheets that are used together to define a library, reference dictionary, or meta-

dictionary
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3.7

data

quantities, characters, images, or symbols on which operations are performed by computers
and other automatic equipment, and which may be stored or transmitted in the form of electric
signals, records on magnetic or magneto-optic medium, or other types of recording medium
including pieces of paper

3.8

data parcel

parcel

information structure in a form of a level-pair, comprising a set of properties and a set of
tuples of values for the set of properties, with an aim to describe a domain data dictionary, a
domain data library or an ontological modelling concept

Note 1 to entry: A data parcel is typically implemented and exchanged as a set of spreadsheets, but the medium
of implementation or exchange is not limited to spreadsheets; it may be in any other form.

3.9

data type

representation, interpretation, and structure of values used in computer systems and other
automatic equipment

3.10

dictionary

data dictionary

set of terms with respective identifiers formulated in a canonical syntax and with commonly
accepted definitions designed to yield a lexical or taxonomical framework for knowledge
representation in a computer interpretable form, which can be shared by different information
systems and communities

3.1

dictionary data

dictionary represented as rows of data conforming to the schema collectively defined by a
meta dictionary

3.12

dictionary parcel

set of spreadsheets that are used to define in parts a reference dictionary as the instance of
the class that each schema header section of the parcel sheet represents

3.13

dictionary parcel client

dictionary parcel client system

parcel client that can read or write dictionary parcel, and may have an optional capability to
send them to, or receive them from a server system

3.14

dictionary parcel server

dictionary server

parcel server that can provide dictionary parcels over Internet

3.15
entity
class of information defined by common properties

[SOURCE: ISO 10303-11:2004, 3.3.6]
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3.16

feature

aspect of an item that can be captured by a class structure and set of properties and that
cannot exist independently of the item

[SOURCE: ISO 13584-24:2003, 3.41]

3.17

globally unique identifier

identifier that may or may not be based on ISO/IEC 6523 for the global identification of the
source of identifier information, and which provides a globally unique identification of a
concept without recourse to the linguistic interpretation of the meaning of the letter sequence
of the identifier

3.18

instance

unary or n-ary values being identified as a distinct member of a class and characterized by
the same set of properties

3.19

international concept identifier

international concept ID

ICID

globally unique identifier that is used in the parcelling format for identifying each data concept

Note 1 to entry: This note applies to the French language only.

3.20
is-a relationship
inheritance relationship defined in the object oriented paradigm

Note 1 to entry: In ISO 13584 the is-a relationship holds between a family of parts and a generic family of parts to
which the former family belongs.

[SOURCE: ISO 13584-24:2003, 3.61]

3.21

is-case-of relationship

relationship providing a formal expression of the fact that an object conforms to the partial
specification defined by another object

Note 1 to entry: In ISO 13584, all the properties and data types visible or applicable for some family of parts may
be imported by all the families of parts that declare to be case-of the former family. These properties and data
types may then be used to describe the latter families.

[SOURCE: ISO 13584-24:2003, 3.62]

3.22
is-part-of
aggregation part/whole relationship

Note 1 to entry: In ISO 13584 the is-part-of relationship holds between a family of constituent parts and a family
of assembled parts to which the constituent parts belongs.

[SOURCE: ISO 13584-24:2003, 3.63]
3.23

item
thing that can be captured by a structure of class or by a structure of property
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3.24

library

set of value instances conforming to a class or a set of classes of a dictionary, and the whole
or part of the schema definition that describes the set of instances

3.25

library data supplier

supplier

organization that delivers a library in the standard format defined in ISO 13584 and is
responsible for its content

[SOURCE: ISO 13584-1:2001, 3.1.10]

3.26
library external file
file, referenced from a library delivery file, that contributes to the definition of a supplier library

Note 1 to entry: The structure and the format of a library external file is specified in the library delivery file that
references it.

[SOURCE: ISO 13584-24:2003, 3.71]

3.27

library integrated information model

LIIM

EXPRESS schema that integrates resource constructs from different EXPRESS schemas for
representing supplier libraries for the purpose of exchange and that is associated with
conformance requirements

Note 1 to entry: Three library integrated information models are defined in ISO 13584-24 for representing different
kinds of supplier libraries.

Note 2 to entry: This note applies to the French language only.

[SOURCE: ISO 13584-24:2003, 3.72]

3.28

library parcel

parcel sheets that are used to define instances of a class whose properties are collated in
their header part

3.29

library parcel client

parcel client that can read or write library parcel, and may have an optional capability to send
them to, or receive them from a server system

3.30

library parcel server

library parcel server system

parcel server that can provide library parcels over Internet

3.31

meta-class

class representing a category of concepts that is used to instantiate modelling constructs for a
domain dictionary, such as (domain) classes, properties, enumerations, or predefined terms

3.32

meta-dictionary

set of meta-classes each of which is characterized by a different set of properties called
“meta-properties”, and as an instance of which a reference dictionary may be dgfined and
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3.33

meta-property

property that is used to characterize a meta-class and define the syntactic structure of the
meta-class

3.34

MOF

Meta Object Facility

metadata management framework, and a set of metadata services for development and
interoperability of model and metadata driven systems

Note 1 to entry: This note applies to the French language only.

3.35

Office Open XML

set of XML vocabularies standardized as ISO/IEC 29500, being based on W3C XML Schema,
for representing word-processing documents, spreadsheets and presentations

Note 1 to entry: The abbreviation "XML" is derived from the full term "eXtended Markup Language".

3.36
ontological entity
artefact that is used to represent a category of being of things or relationship among them

3.37

parcel client

client system or application that can read or write parcelling sheets in general, and may have
an optional capability to send them to or receive them from a server system

3.38

parcel editor

software that edits data parcels, which may have a capability to send or receive the parcels
over Internet

3.39

parcelling

act of defining, exchanging, or transmitting information using parcelling sheets defined in this
standard

3.40

parcelling tool

tool that can process parcel spreadsheets in general, including PCL-clients, PCL-editors, and
PCL-servers

3.41
parcel server
server system or application that can provide parcel spreadsheets in general over Internet

3.42

parcel sheet

parcelling sheet

normalised use and implementation of a data parcel as a spreadsheet

3.43
part
material or functional element that is intended to constitute a component of different products

[SOURCE: ISO 13584-1:2001, 3.1.16]
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3.44
PLIB

dictionary data model defined by |[SO 13584-42 which is common with [EC 61360-2

Note 1 to entry: PLIB is an acronym of the ISO 13584 series of standards.

3.45

property

set of characteristic information that conceptually characterizes a class and the value of which
may be actually supplied by a library supplier and used to characterize instances (parts) that
belong to the class or its subclasses

3.46
property of parts library
PLIB-property

kind of property that is used strictly in the sense of the property defined in |[EC 61360-2 and
SO 13584-42 standards

Note 1 to entry: This note applies to the French language only.

3.47
reference dictionary
dictionary that is based on ISO 13584-IEC 61360 data model

4 Parcel use cases and scenarios

4.1 Typical use cases

The spreadsheet interface structure defined in this standard may be used either for
exchanging a dictionary (an aggregation of metadata) or a library (of instances) conforming to
a dictionary (metadata) of objects of a given representation layer, including the metadata of
the objects that can be mapped one-to-one to the entirety or a subset of IEC 61360-
2/ dictionary model. Moreover this standard may be applied to transport or store
part or whole of a meta-model, such as (but not limited to) IEC 61360-ISO 13584 dictionary
model as a payload (content) of the format, by employing a higher abstraction layer (meta-
meta data) to which the payload must conform. However, the most typical use case of the
format defined in this standard is for the transport and register of the dictionary and library,
which embodies the classification and specification of products by their properties and values.
Thus, for ease of understanding, the following 4.2 to 4.5 are dedicated to the illustration of
how the parcel format can be used in industry for the above use cases.

4.2 Spreadsheet representation of dictionary or library

The spreadsheet interface structure defined in this standard may be used either for
expressing a dictionary or a library. Two interface formats for dictionary and library are in fact
two different and specialized uses of the same format, whose underlying physical file
structure, i.e., “spreadsheet” is widely recognized and processible by many software
applications. For the ease of identification of the two uses, and for the distinction of the
specialized spreadsheets from general purpose ones, one for dictionary representation of
parts library shall be called “dictionary parcel format”, and the other for library representation
of parts library shall be called “library parcel format”, in the following part of the standard.
Among the parcel formats used either for dictionary or for library, several spreadsheets need
to be processed together, in order to represent consistently a dictionary or a library. Hence,
the word “parcelling” comes from the mere fact that both formats use a certain number of
spreadsheets packed together, each of which is called “parcel” in this standard, and each one
of the spreadsheets represents a semantically different group of EXPRESS entities from one
another, although syntactically very similar in structure. The typical use scenario of the
spreadsheet interface for dictionary and library is illustrated in Figure 1.
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Parcel Use Scenario

Dictionary Parcel Use Scenario

Editor & User

D8: Interfacing dictionary

Dictionary Parcel parcel with other applications
Client Application

|
|
| |
| D1: Downloading Dictionary Server
dictionary template Dictionary |
| Parcel |
| Template
|
| D2: Defining dictionary Dictionary ﬁﬁﬁgﬂ?fn?w p— Q |
| : Parcel — |
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| Dict Dictionary Parcel Editor part or whole of
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| |
| |
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| Library Parcel parcel with other applications
Client Application |

IEC

Figure 1 — Parcel use scenario

4.3 Use scenario of dictionary parcel format

The dictionary parcel format may be used in the following use-cases as typical ones:
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— D1: Retrieval of a set of blank dictionary parcels from a dictionary server as a dictionary
template for defining a new reference dictionary;

— D2: Definition of the content of a reference dictionary;

— D3: Registering of the content of a reference dictionary in a dictionary server;

— D4: Modification of the content of a reference dictionary;

— DA5: Retrieving part or whole of a reference dictionary from a dictionary server;

— D6: Interfacing dictionary parcel with other software applications or engineering tools.

Among the above cases, the use cases D1 through D3 are concerned with defining a new
reference dictionary with use of spreadsheet software, while the use cases D4 through D6 are
for the reuse of information of a reference dictionary which has been registered beforehand.
The benefit of putting a reference dictionary into a set of spreadsheets, i.e., a tabular or
matrix form is to make it easy for human readers to understand the content, while from an
information processing view point, a spreadsheet format is quite close to the data forms
suitable for interfacing with relational databases. In addition, the advantage of assigning a
global identifier to each of the attributes of dictionary elements is that item-referencing
structure of the data model becomes independent from the change of names of the attributes,
necessitated by an evolution of standard or merging of standards, and it helps to map
between the attributes of two or more different dictionary standards. Furthermore, the parcel
format defined in this standard provides a unique functionality called “alternate ID” that
enables identification of an item by either identifier, used temporally or locally. Annex L to this
part of IEC 62656 may well be used to establish a mapping between this part of IEC 62656
and the DIN 4002, with the help of alternate ID.

4.4 Use scenario of library parcel format
The library parcel format may be used in the following typical use-cases:

— L1: Retrieval of a set of blank library parcels from a library server as a library template for
defining a new library;

— L2: Definition of the content of a library;

— L3: Registering of the content of a library in a library server;

— L4: Modification of the content of a library;

— L5: Retrieving part or whole of a library from a library server;

— L6: Interfacing library parcel with other software applications or engineering tools.

Among the above use-cases, as explained in L6 has the purposes of interfaceing with other
software applications such as DTP (Desk-Top Publishing) applications, PDM (Product Data
Management) applications or ERP (Enterprise Resource Planning) systems or other
engineering applications that support spreadsheet formats for data input and output, which
are especially important. In fact, many commercial DTP, PDM and analytic engineering tools
have a built-in spreadsheet input/output interface, and once the data are read into a
commercial spreadsheet application available on the market, conversion of data between one
format (or use) and another on the spreadsheet is quite easy and can be almost intuitively
done by a domain engineer, who has no special knowledge or prior training about information
processing. This demarcates the parcel format from other conventional exchange formats of
parts library. In other words, the parcel format may be used as an interface between a tool or
application that reads and writes data in a spreadsheet format and another tool or application
that processes conventional ISO 13584 dictionary or library data in step
physical file format. In this concern, it must be noted that any column which is not headed by
a property ID of applicable property which is supposed to be in the class designated by the
class ID of the parcel sheet shall be ignored by the system compliant to this standard. This
feature is useful for a wide range of applications based on this part of IEC 62656, for
information may be embedded in the parcel sheet for other processing, and the same
spreadsheet may be used in multiple ways by different applications for their own specific
purposes. Thus the parcel formats serve not just for data exchange between ISO 13584
compliant systems, but also as an interface between an ISO 13584 compliant %C‘Lm‘ients
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others that are compliant to other standards or protocols but may read and write spreadsheets
for data input or output.

4.5 Use scenario of parcel format of higher layers

The parcel format may be used for purposes other than dictionary or library exchange, in
particular for defining and exchanging an ontology model as an instance of the model of the
immediately upper abstraction layer. The level to be instantiated is called “meta-ontology”
abbreviated as “MO”, while the level that gives schema to the MO is called “axiomatic
ontology” abbreviated as “AO” in POM. Thanks to this capability, one can extend or modify an
ontology model and ultimately it enables schema evolution. For example, adding an extra
attribute to a class or to a property is relatively easy in POM. In addition, the method of
defining an MO is quite similar to defining a domain dictionary (ontology) with dictionary
parcels. Use scenario for defining a meta-ontology may be similar to the dictionary use
scenario, explained in a previous section. Meanwhile, the overall structure of a parcel is
explained in Clause 5.

5 The Parcellized Ontology Model (POM)

5.1  Overview of the parcel structure

The generic parcel model architecture, or “POM (Parcellized Ontology Model)” for short, has
four layers of abstraction, as shown in Figure 2, each of which comprises a level pair. Such a
layer is embodied as a set of spreadsheets each sheet of which is a parcel comprising a pair
of header and data sections as illustrated in Figure 4. If we explain this in a light of a
hierarchical meta-modelling architecture, commonly used in UML (Unified Modelling
Language) and MOF (Meta-Object Facility) related literature, a layer consisting of M1 and MO
as header and data section is used for modelling a Domain Library (DL), while a layer
consisting of M2 and M1, is used for modelling a dictionary or Domain Ontology (DO). In
addition, in order to articulate the modelling structure of the M2, we need a layer
corresponding to meta-dictionary or meta-ontology (MO) consisting of the pair M3- M2, as the
header section and data section, in a form of data matrix, often embodied as a spreadsheet.

Adding such a superstructure (M3-M2) to the parcel modelling architecture above the
dictionary representation layer (M2-M1) makes an implementation of this standard immune to
a premature obsolescence, often caused by a partial or minor modification of the data model.
The key to achieving this is that updating or modifying a predefined set of meta-meta data as
“data” in another layer sufficiently accommodates the gradual evolution of a data model over
time. Conversely, constructs of a data modelling standard at M2 being reduced to a set of
meta-metadata, can be kept as a set of database records, again in a form of rows and
columns of a spreadsheet. As a consequence, another superstructure (M4-M3) at a higher
layer may be added just as a logical extension to specify the meta-metadata, in order to
explain the constructs of a meta-modelling standard (at M3 layer) in a homogeneous way. In
short this layer forms an “axiomatic ontology”. However the Axiomatic Ontology layer (M4-M3)
may be kept invariant or constant over time, for its functions are axiomatic and definitions are
self-explanatory or axiomatic in nature — not any higher modelling layer is meaningful or
significant for our purpose. Thus, the choice of top layer being implemented in a database or
being kept in a paper document would not and should not largely influence the effectiveness
of this standard. In other words the axiom shall be designed so that it would not unnecessarily
restrict the capability of the layers below. Figure 3 illustrates a simplified view of the POM
architecture, for ease of understanding.

Meanwhile, regardless of the deepness of the layers of meta-modelling, the underlying
structure for accommodating the payload, i.e., the spreadsheet-like structure, and the basic
functions to retrieve and manipulate the relevant pieces of data from the payload should
remain the same. In all cases, it must be able to represent an ordering among the classes
(is_a tree) on a plane of a given layer of abstraction, where the properties of an upper class
may be inherited into its subclasses, and a class may be composed of other classes as its
parts or components or “blocks” (composition or whole-part hierarchy). In additionuthere will
be some relational mechanism to relate a member or members of one class toano )C ments
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For the above purposes, if a set of dictionary metadata and its instance library data are
represented and always stored in a self-similar structure, it is sufficient. The parcel structure
being standardized here as a specialised use of spreadsheets is one of possible
representation frameworks. Since it is in essence a multi-layer representation of a dictionary
and library, it is sufficient to illustrate how a dictionary and its library are used at a particular
layer, for example, M1 and MO. Hence, although 5.2 to 5.12.11 are dedicated to the
representation of M1 and MO objects as examples, the basic use scenarios are exactly the
same for all other layers.
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Figure 3 — Components of POM architecture depicted as packages

5.2 Meta dictionary approach

For flexibly modelling either a library or a dictionary on the same base structure as a
spreadsheet file, this part of IEC 62656 employs a “meta dictionary approach” with a special
emphasis on separating the modelling layer of meta-ontology (meta-dictionary) from that of
Domain Ontology (dictionary). In other words, the axiomatic meta-class of M4-M3 as an
observer language gives syntax to the meta-ontologies at M3-M2 as a target language.
Whereas the meta-ontology as an observer language gives syntax to the Domain B@Bﬁm’ients
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M2-M1 as the target dictionary, which in turn describes the semantics of Domain Library, i.e.,
the real world objects at M1-MO. This layered logical architecture is rooted in Reduction
Theorem (See Annex O) in mathematical logic or formal metaphysics, but its application in
data modelling is relatively rare. The advantage of taking this approach is that the data model
for the reference dictionary represented in this part of IEC 62656 may be flexibly updated or
modified without changing the underlying base-structure, modelled and represented as
parcels. Since all modelling constructs, such as EXPRESS entities in |EC 61360-
2/ with a specific name, can be reduced to a set of instances of the meta-
ontology layer (depicted in the second column from the left, as MO) defining the meta-classes
and meta-properties being identified by a globally unique identifier based on |]SO/IEC 6523-1|
and |SO/IEC 6523-2, most of the updates and changes in an ontology (dictionary) model may
be realized through an addition or a deletion of the instances, or a modification of the values
of those instances defined in the meta-meta-classes, i.e. a set of parcels at MO layer.

The meta-dictionary approach explained above is schematically depicted in Figure 4 just for
the ease of understanding of the method.

M3-M2 for MO M1-MO for DL

Meta-Ontology, or
Meta-dictionary, or
Ontology model

Domain Library or
“Catalogue”

Parcel

» M3 Instance
M2 =
structul -» M1
res MO
ed by OMG

IEC

Figure 4 — Schematic diagram of Parcellized Ontology Model (POM)

5.3 Identification structure

This part of IEC 62656 references ISO/IEC 11179 series of standards, in particular
ISO/IEC 11179-3 and ISO/IEC 11179-5, as the basic framework for the identification of the
types of concepts used to describe elements of data in a parcel sheet. Each data element
plays a role similar to “administered item” defined in |SO/IEC 11179-3 as the identifier of a
registered item.

Hence, the parcel sheets defined in IEC 62656 may simply be used as a medium for gathering
or collecting metadata, or data elements of a reference dictionary, to be registered into a
registration authority based on ISO/IEC 11179 series of standards. However, in this standard,
such an identifier is also applied and assigned to each construct that structures metadata,
and thus its functions need to be further differentiated from that of IRDI (International
registration Data Identifier) mechanism for the administered item described in the
ISO/IEC 11179-§ standard.
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In this standard, we call an element to be identified within a set of metadata or a meta-model
as “concept element”’. Examples of the concept elements include not only the concepts of
class and property, but their constituent key attributes, such as their name, ID, data type, unit
of measurement, definition, symbol, note, etc., regardless of their appellations. Conversely,
such an identifier of the concept element is referred to as “international concept identifier” or
“concept identifier” for short where the context is clear and “ICID” by acronym. However,
except for the cases of classifying and identifying the constructs of a metamodel, the function
of ICID is identical to IRDI. So it is regarded as an extension of the IRDI.

In parcel format, each ICID is unique across the boundary of organizations, and it has the
following sequence:

ICID::= RAI'#’DI'##'VI

where RAIl stands for the registration authority identifier, DI for the data identifier, and VI for
the version identifier as described in J]SO/IEC 11179-5, and RAI, DI, and VI themselves may
be composed of several data elements. For the coding of RAI of an ICID, |SO/IEC 6523-1 and
ISO/IEC 6523-2 shall be referenced. Note that in this standard, two consecutive pound signs,
i.e., “##” are used to separate DI and VI, while RAIl and DI are separated by one single “#”
character. This allows us a short hand notation of the concept identifier eliminating either RAI
or VI or both where the context for Dl is clear.

In addition to the significant sequence as an IRDI, an ICID may entail a notational appendix,
starting with “###”, as specified below;

ICID::= RAI'#' DI'## VI### NOTE

where the segment starting with “###” is just an appended note as mnemonics for human
reader guidance on the referenced ICID and it shall not affect the meaning of the ICID. In
other words, this may be removed and added anytime. This is a trivial addition, however, quite
useful as a mnemonics to indicate what a property or a class an ICID refers to. Needless to
say an ICID with or without a note shall have exactly the same effect on machine
interpretation.

DI may be entailed by a language identifier, such as “.en”, “.fr” as if it were an extension of DI.
Sometimes, there is a necessity to cleary mark a national language variant in the same
language. For this purpose, a 2-letter language code based on and a 2-letter
country code based on can be combined with a hyphen to form a joint-identifier
for the language variant. This may be further extended to form a regional, a communal, or an
organizational language variant, as long as the third extension contains distinctly different
numbers of letters. However, for practical reasons, the ICID restricts the range of the third
extension letters from 4 to 10 alphanumeric characters. As a consequence, for example, “en-
US-Hawaii” is an example of a correct extension for ICID. To keep the language variant
specification interoperable with the one specified by the Internet Engineering Task Force
(IETF), it is recommendable to see the reference [6]2.

Thus, “P501_P000170##001” means an identification of property whose property identification,
so called “property BSU” in ISO 13584 standard, is “P501_P000170” and its version is 1(one)
whose information supplier  shall be determined by the context, while
“0120/1///113584_501_1#P501_P000170” means a property whose information supplier code is
“0120/1//113584_501_1" and its property identification is “P501_P000170”, while the version is
to be determined by the context. This shorthand convention is extremely useful in a query
when a user does not know exactly the current version of a property or class in a reference
dictionary maintained in a dictionary server for retrieving missing pieces of information.

2 Numbers in square brackets refer to the Bibliography.
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For the meta-classes and meta-properties defined in this standard, the RAls and versions
also apply. They are assumed to have “0112/2///62656_1" as for RAI, and they are assumed
to start from version 1 (one), in the initial release of this standard. If the descriptions of RAIs
and versions are missing from the meta- classes and meta-properties, it should be understood
that they are supplied as default values as above.

5.4 Typical modelling constructs of POM
5.4.1 Specialization tree versus composition tree

Like other ontology modelling languages, the POM may represent both an “is-a” tree and a
“has-a” tree for describing a relation among classes. The is-a tree may be referenced in
another literature as “a hierarchy of specialization” or “a classification tree”, while the has-a
tree may also be referenced as a “composition tree” or “part-whole relationship”. The so
called “block structure” as described in is a special use of the latter structure.
In this regard, some philosophers consider the composition as a subject belonging to another
branch of science called “mereology” than “ontology”. In particular, a proposition such that an
ontology description system should be equipped with a capacity to represent a has-a tree has
been often debated when the number of classes being held by another class, i.e., the
“cardinality” or “multiplicity” is under focus. Nevertheless the number of elements in a product
sometimes plays a pivotal role in describing the nature of the product: Having two wheels is
an essential characteristic of a transport vehicle called “bicycle”. Meanwhile, a four-wheel-
drive car must have 4 motorized wheels for its raison d’étre. In these cases, the structural
capability to describe the number of components or parts is indispensable for a practical
ontology description. Thus the POM defined in this standard has a capability to describe the
part-whole relationship with an additional capacity to denote the cardinality. The formal terms
used in IEC 62656 series of standards for an “is-a” type of tree and a “has-a” type of tree are
“specialization tree” and “composition tree” respectively. A specialization relationship is
achieved by setting appropriately the “super class” attribute of a class to the global identifier
of its super-class. On the other hand a composition relationship between an owner class and
its subject classes is achieved only by putting as many class reference type properties
(maybe in a form of aggregation) in the owner class as the number of the subject classes,
where each property is holding the global identifier of exactly one subject class.

5.4.2 Property specialization

There are few ontology modelling frameworks that allow property specialization. For example,
the common dictionary model described in IEC 61360-ISO 13584, from which |IEC 62656 is
evolved, does not have this capability. However this capability is extremely useful in merging,
integrating and mapping two or more different domain ontologies. The property specialization
is a capacity to derive many specialized properties from one common property prototype.
Conversely, many different properties can be related together by finding or adding their
common prototype, i.e., a super-type. The POM simply allows this through setting the super-
property attribute of each derived property to the ICID of its super-type, i.e., generalized
property.

Note that any value of a specialized property may be assignable to its super-property,
provided some of the specialized conditions or some details of the value may be lost in the
assignment. For a complete understanding of the theoretical basis of the property
specialization, some math-logical knowledge is required as a foundation. See Annex O for this
purpose.

Given this special functionality, for preventing abuse, the POM stipulates several conditions
for applying the property specialization.

A property P2 is said to be a specialization of another property P71 if any value that satisfies
P2 also satisfies P71 although some conditions, attributes (meta properties) or relations of P2
may be lost in the assignment. If we consider a property as a mapping of element(s) in a
domain to an element in the codomain of the mapping (i.e., the “image” of the mapping),
where the domain is a subset of a certain collection, or a “class”, in which a B@erurhents
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applicable, and the codomain is a set of values of the property in which P71 or P2 find
meaningful values, then it follows in comparison between the 2 mappings representing P71 and
P2, at least either one of the domain or codomain of P2 must be a subset of that of P17.
Otherwise, in case the mappings themselves are individually identifiable, then some of them
are restricted and eliminated for P2. In terms of POM, those requirements may be translatable
into the following cases:

a) Value range (codomain) of P2 is a subset of that of P17;

b) Domain of P2 is a subset of that of P1;

c) Name scope of P2 is a subclass of P17,

d) P2 has all the conditions of P17 and additionally some more;
e) P2 has all the attributes of P1 and additionally some more;

f) Referenced classes of P2 are subclasses of those referenced by P71, where P71 and P2
are of the class reference type;

g) Referenced instances of P2 are a subset of the instances that are referenced by P17
where P71 and P2 are of the class reference type;

h) Data type of P2 is a specialized type of or subject to more constraints, including
relational ones, than P17,

i) Enumerated list of values of P2 are all contained in that of P17;
j) Cardinality range of P2 is narrower than that of P1;
k) P2 has a list of fewer alternative units or prefixes than P1.

In addition to the above, the following case is also considered as a specialization:

I) the textual definition, including the NOTE, of P2 semantically means more specialized
and narrower extent than that of P1.

The relation from a specialized property to its generic type is formed by an attribute named
“super property”. This may be represented as a meta-property named “super property” in a
property meta-class. Once defined, the ICID(s) of the super property of each property shall be
collated in the row following the instruction keyword “#SUPER_PROPERTY”at DO layer.

5.4.3 Divide between specialization and generalization

Each value of a specialized property can be regarded as subdivision of a value of its
generalized property. If such a relation can be found between two properties, then one is
taken as a specialization of another. As a consequence, in the case of the enumeration type
properties, if each of the enumerated values of a property can be mapped as a subdivision of
some value of another enumeration property, then the former can be considered as a
specialized property of the other. This means if the property P71 has an enumeration (a, b, c,
d), and the property P2 has an enumeration (a, b, c, d, e), in general, P2 is a generalization of
P1. However, if “d” and “e” of P2 are a subdivision of the value “d” of P71, then P2 can be
regarded as a specialization of the property P2. Such is a case if “d”s in both P71 and P2 are
typically labelled as “unknown” or “others” and “e” is a concrete value distinct from (a, b, c),
Since some of the previously unknown states for P7 are now classified into a concrete value
“e” and separated from the “d” for P2, therefore “d” and “e” of P2 are subdivisions of the “d” of
P1. The two cases are illustrated in Figure 5 and Figure 6. Instead of “d” as the value
representing unknown, one may also provide a value representing the state, called “not-
specified”, “no-option” or “null”, if it is appropriate as the value of the property.

In POM by default, there is no provision for relating each element in one enumeration property
to another element in another enumeration property. The identification or differentiation of
each element shall be done, properly using the ICID of the element and describing or
explaining in text the relationship among the elements in the term meta-class. (However, note
that an extension can be easily made by creating a “super-term” field in the term meta-class,
if necessary).
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5.4.4 Property specialization and cardinality

In general, a subclass has more or equal number of properties than its superclass. In the
same manner, a class that has a property with a cardinality (multiplexity) of four must be more
specialized than a class with the same property with a cardinality of one. Here, readers
should not confuse the number of instances(multiplicity) used in UML and the number of
foldings of a property (multiplexity), i.e., the compoundness of the property. Consequently, a
property that references a compounded class shall be more specialized than a property that
references a less compound or not compounded class. Note that such a property may be
represented as an enumeration of class references. In this case, an enumerated class
reference type that references a class with a higher cardinality shall be considered a
specialization of a property that references its super-class with less cardinality. This can be
translated as a case that a product family with more optional choices for its special parts shall
be considered a specialization of a type that has no such options.

Case P2 is a generalization of P1

Property P1

Property P2

Correspondence between enumerated values of property 1 and 2

IEC

Figure 5 — A generalized enumeration
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Case P2 is a specialization of P71

Property P1

Property P2

Arrows show correspondence between enumerated values
of property 1 and 2

IEC

Figure 6 — A specialized enumeration

5.4.5 Property specialization and alternate ID

The property specialization is a structural and a-priori relationship that needs to be introduced
when one designs or redesigns a Domain Ontology (dictionary) as part of an intent of the
ontology. Subtypes of alternate ID, namely sub-alternate ID and super-alternate ID sometimes
play a similar role. However, an alternate ID including a sub-alternate ID or super-alternate 1D
is an a posteriori relationship, and may be introduced or added at any time after the design of
domain ontologies is complete and put into use. The application of the latter relationship is
especially useful when two or more ontologies are registered into a single repository. Note
that alternate IDs are not necessarily set in both two properties which are regarded as
mutually alternative. Simply setting an alternate ID in one property that a user has the
copyright or permission to change must suffice. In contrast, an exact and permanent structural
relationship based on property specialization should be established when one needs to
perpetuate the relationship and export the knowledge to other users. In other words, alternate
IDs are rather temporary relationships and they do not bind the alternate property related by
the alternate ID in a way that would not be updated.

Because the property specialization entails a structural change and it is achieved only when
one sets permanently an attribute (meta-property), named “super-property” of a property, to
the global identifier of another property as the super-property, this shall entail a version-up of
the property to be specialized. Conversely the removal or addition of an alternate ID shall not
affect the version of a property unless a permanent structural change of the relationship
through the property specialization is introduced simultaneously. In brief, the intent of
alternate IDs for property is to address the actual cases that two organizations tend to
develop two similar properties in parallel and put them to use without knowing each other
beforehand. Thus, such a relationship is not necessarily found by an owner of the ontology,
but by a user who need to integrate them.

5.4.6 Mapping classes and properties by alternate ID

When one needs to map properties belonging to different ontologies and/or dictionaries, one
can describe the mapping functions and their constraints in a relation meta-class. The details
of the structure of the relation meta-class are illustrated in a later clause. However, it is
important to note that both the relation among classes and the relation among progperties can
be represented in a relation meta-class. Thus, a sheet of relation meta-class (iDO@BAENtS
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parcel) serves as a mapping specification in many cases. It is also worthwhile to note that the
relation meta-class has a capability to invoke an external program for actual control of
relations, functional calculation or processing of the defined formulae, or translation from a
set of property values into another. The minimum requirement for the specification of each
relation is that all properties that are related are explicitly defined and the logical dependency
among them is clarified.

5.4.7 Unit with variable prefix

Technology rapidly evolves over time: early designs of a circuit within an LS| (Large Scale
Integrated circuit), were in the order of micro metres, however, they are currently in the order
of nano-metres in state-of-art products. Likewise, when a USB memory was first put on the
market, it was in KBs. However, the capacity of the storage devices has continuoulsly
increased and it is currently defined in GBs and it will continue to evolve over time. In this
situation, to have a fixed prefix to all the units of measurement is not a realistic solution, in
particular for the characterization of the products that evolve rapidly over time in their
capacity or of their performance. It is also important to recognize that such a change in
magnitude of a physical quantity does not and shall not influence the classification of the
products, as long as we base the principle of classification on the characterization by
properties. In brief, we know that a USB memory is a USB memory whatever its storage
capacity might be.

The unit with variable prefix allows a prefix to be selected from a predefined list of prefixes for
the same unit of measurement. The actual prefix combined with the base unit shall be
indicated in a cell alongside the value cell.

Note that this functionality does not exist in the original IEC 61360-I1SO 13584 series of
standards. The only possible recourse is to design all these prefixes combined with the base
unit as different alternative units in the PLIB systems, but it is not a common practice, nor the
true intent of the alternative unit. Meanwhile, even if such alternatives are not available in a
PLIB system, one way translation from POM to PLIB is possible when an appropriate fitting of
the magnitude of a value is done before an export, whereas from a PLIB property to a POM
property being based on the same unit of measurement, it is only necessary to appropriately
select a prefix from the list of prefixes of the unit.

5.4.8 Dependent condition

Dependent condition is simply a subtype of condition type property (condition_ DET) that
relies on other condition properties. The current PLIB model assumes that a dependent
property (dependent P_DET) may sometimes rely on a set of properties called conditions.
However each of these properties cannot rely on any other condition properties in the
standard. The dependent condition is designed only to denote a recursive dependency among
properties. Two different dependent condition properties may rely on the same condition(s),
but the dependency shall not be circular. In other words, the property dependency graph shall
form an acyclic graph.

Using a dependent condition does not automatically define any mathematical or physical
formula that governs the dependency among the properties. If such an exact modelling of
relationship needs to be specified, it shall be done in a relation meta-class in parallel.
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package Data[ PROPERTY_TYPE&
Property
AN
NON_DEPENDENT_P_DET DEPENDENT_P_DETHepends_on [ CONDITION_DET

1.7 1.7 0..*

T depends_on

DEPENDENT_C_DET

IEC

Figure 7 — Dependent property, condition, and dependent condition

Exactly like dependent properties, a dependent condition needs to be declared as
“DEPENDENT_C_DET” in a meta property named “Property data element type” (MDC_P020)
and its conditions to be depended on shall be set by their respective ICIDs in the meta
property named “condition” (MDC_P028).

5.4.9 Use of dependent condition for time dependent property

Most of the products are described by properties which have static values, while some
products are especially characterized by properties with time dependent values or values
varying over time. Let the first type of the properties be called “static properties” and the latter
be called “dynamic properties”. Value of a dynamic property often bears a time stamp
recording the measurement time of the value, provided that the property is not designed as an
average of several measurements at different moments of time. A property with such a time
stamp can be derived from an existing static property by associating a time stamp as a
condition to the property. Since some property already has some conditions, it is inevitable
that some of the conditions shall be converted into dependent conditions. For example, power
consumption of a particular electric component may be highly dependent on the hour of a day.
Thus for describing a typical power consumption of the component, it is important to specify
the hour of day as condition. Since the power consumption itself may have several other
properties as conditions, such as voltage, current, and phase angle, assigning a time stamp to
the power consumption means assigning a time stamp to those properties as conditions. In
this case, some of the conditions shall be transformed into dependent conditions that depend
on another condition containing a time stamp.

5.4.10 Class valued property

Class valued property is a property whose value applies uniformly to all the instances of a
class. However the values are assigned in the same manner as other types of properties;
being a class valued property does not automatically mean that the value of the property can
be assigned simultaneously as the dictionary containing the property is made. In POM as well
as PLIB including , pre-assignment of a value for a property at the time of
dictionary definition is possible only with the enumeration type and
CLASS_REFERENCE_TYPE (or CLASS_INSTANCE_TYPE). Thus, to give a single

predefined constant value to a class valued property of a class in a given dictionary, the class
valued property shall be specified as an enumeration type property with a single choice in its

Documents

Document Sharing Hub

Full document details: BS EN 62656-1:2015


http://dx.doi.org/10.3403/01455016U
http://www.avadocuments.com/doc/bs-en-62656-1-2015
http://www.avadocuments.com/doc/bs-en-62656-1-2015

BS EN 62656-1:2015
IEC 62656-1:2014 © 2014 -33 -

enumeration list. Note that the POM can make use of any simple type as an enumeration type
property, thus such a specification is relatively straightforward.

Class valued properties are assigned to a class through a meta-property of a class meta-class
named “class value assignment” (MDC_P017). Note that class valued properties of a class
may be inherited from one of its super classes, exactly like other properties. Thus only when
those class valued properties are of enumeration type, the values of them are predefined in
dictionary for the class. Conversely, in POM, the value of a class valued property other than
that of enumeration type may be overloaded by the value given in a lower class into which the
class valued property is inherited (as distinct from PLIB). For a class valued type of an
enumeration type, the value list shall be the same in all the classes into which the property is
inherited into (this is the same as PLIB). Otherwise, the property specialization shall be
explicitly used for this purpose.

5.4.11 Class selector with class valued property and class reference

When a class valued property is combined with an enumeration of class references, i.e.,
ENUM_REFERENCE (or, ENUM_INSTANCE) type, the property of enumerated class
references can serve as a class selector for the classes that are referenced. Since the code
(value code) of such a type is for human-eye selection, and its paired meaning (value) can be
a separate object, the code may be specified as the STRING-encoded value of the class
valued property of a class to be referenced (typically the preferred name of the class), and the
meaning could be the ICID of the same class by which the latter actual class selection is done.
For example, as a class valued property, an enumeration of current types {AC, DC} are given,
in a class called “electric motor”, and its subclasses, i.e., AC motor or DC motor, that inherit
the property. In this case, either one of the values shall be chosen, representing AC motor or
DC motor. In another class, there is a class reference type property that has a list of value
pairs, <current type, ICID>. In brief, selecting a current type means selecting an ICID of one
of the motor classes to be referenced. This accomplishes a simple class selection using the
value code of the class valued property. Note that selecting the value of the class valued
property means the selection of the ID of the class to be referenced.

5.4.12 Metamorphic or polymorphic classes

“Polymorphism” is a term used in the IEC 61987 series of standards to describe a kind of
selection mechanism similar to that explained in 5.4.11, but rather within an application
context. On the other hand, there are some products called “multi-purpose products” each of
which is in fact a union of a set of different product classes. Nevertheless, one purpose must
be selected when the product is actually put to use. It looks somewhat similar to All-In-One
(AlO) products such as a modern facsimile which may serve simultaneously as a fax-machine,
a scanner, and a printer, however slightly different in nature. In the case of multi-purpose
products, the product provides only one type of functionality in actual use, while in the latter
the product is simultaneously multi-functional, or instantly switches between functions. So at
any time the functionality of the product may change or at any moment one of the
functionalities can be selected. The former type of product may be expressed in this standard
as a “metamorphic” product, while the latter as an AlO product. Note that in both cases, the
same physical product serves as different types of products, and such a product concept
needs to be modelled as a class because it physically exists. Actually some analogue ICs are
marketed as multi-purpose ICs and their functionality must be selected before use, for which
pin-connections should be selected. A system product or modular product sometimes has a
similar characteristic, although in this case, some modules or components of the product are
physically replaced to make the product serve for different purposes.

The metamorphic products or concepts can be modelled easily with ENUM_REFERENCE type,
or ENUMERATED_INSTANCE type, as explained in 5.4.11.

Documents

Document Sharing Hub

Full document details: BS EN 62656-1:2015


http://www.avadocuments.com/doc/bs-en-62656-1-2015
http://www.avadocuments.com/doc/bs-en-62656-1-2015

BS EN 62656-1:2015
- 34 - IEC 62656-1:2014 © 2014

5.5 Type system extension for data parcels

5.5.1 Extended data types and updates from JEC 61360-2:2002

In POM, there are some extensions to the data type system inherited from IEC 61360-
ISO 13584 dictionary model. Extended data types are the following:
e |ICID_STRING and IRDI_STRING as extended from STRING_TYPE;

e ENUM_REAL, ENUM_STRING, ENUM_BOOLEAN, ENUM_REFERENCE and
ENUM_INSTANCE extended from NON_QUANTITATIVE_TYPE (ENUM_TYPE);

e Measure types of all number types and currency types can be also enumerated.

Note also that for the compatibility with 1SO 13584-42:2010 (to-be JEC 61360-2:2017),
following subtypes are added for STRING_TYPE:

e DATE_TYPE, TIME_TYPE, and DATE_TIME_TYPE as subtypes of STRING_TYPE:

For the list of data types available for POM, see the tables in Annex D.

5.5.2 ICID_STRING

The ICID_STRING type is a subtype of STRING_TYPE, with a value that has the pattern of an
ICID code. In implementation, it is expected that a data validation may be applied to check
whether an object surely exists for the referenced ICID code.

5.5.3 IRDI_STRING

The IRDI_STRING type is a subtype of STRING_TYPE, of which the value has the pattern of
an IRDI code including ISO 29002-5 compatible code and ICID code. In implementation, it is
expected that a data validation may be applied to check whether an object exists for the
referenced IRDI code. For ISO_29002_IRDI type, it is virtually treated as an IRDI_STRING,
though its type name is different, and no further check on its internal structure is intended in
this standard. Note that the IRDI defined in ISO/IEC 11179-6 does not specify what delimiter
shall be used for separation among RAI, DI, and VI.

5.5.4 STRING_TYPE and its extensions

The relationships among the newly introduced subtypes of the STRING_TYPE are illustrated
in the following diagram. In Figure 8 the subtypes of ENUM_STRING are omitted.

Documents

Document Sharing Hub

Full document details: BS EN 62656-1:2015


http://dx.doi.org/10.3403/02584443
http://dx.doi.org/10.3403/30174886
http://www.avadocuments.com/doc/bs-en-62656-1-2015
http://www.avadocuments.com/doc/bs-en-62656-1-2015

BS EN 62656-1:2015

IEC 62656-1:2014 © 2014 - 35—

package Data[ String and its subtypesu

STRING_TYPE

DATE_TYPE | |DATE_TIME_TYPE | | IRDI_STRING| |TRANSLATABLE_STRING [NON_TRANSLATABLE_STRING
| |
TIME_TYPE URI_TYPE |ICID_STRING| |ISO_29002_IRDI
IEC
Figure 8 — STRING_TYPE and its extensions
5.5.5 STRING_TYPE and its enumerated simple subtypes

As all the simple types are enumerable in the POM data model, the STRING_TYPE and all its
subtypes are also enumerable in the POM data model. In Figure 9, only ENUM_STRING type
is shown, however, all the subtypes of the STRING_TYPE may have both the STRING_TYPE
and ENUM_TYPE as their parents. Moreover, for number types, all the measure-subtypes and
currency-subtypes of what are shown in Figure 9 are also enumerable. For the complete list
see Annex D.

package Data[ Enumerated typesu

ENUM_TYPE

BOOLEAN_TYPE

T : [ ]

ENUM_BOOLEAN ENUM_STRING ENUM_CODE | ENUM_INT ENUM_REAL| |ENUM_RATIONAL

NUMBER_TYPE

INT_TYPE REAL_TYPE RATIONAL

STRING_TYPE

IEC

Figure 9 — ENUM_TYPE and its simple subtypes

5.5.6 STRING_TYPE and its enumerated reference subtypes

Among so called “complex types” in PLIB, only CLASS _REFERENCE_TYPE and
CLASS_INSTANCE_TYPE are enumerable in POM data model. The reason is simply that the
references are of ICID_STRING for both types, although each string signifies a class which
may contain several properties. In this sense, ENUM_REFERENCE and ENUM_INSTANCE
are no different from ENUM_STRING in their treatment.
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Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-en-62656-1-2015
http://www.avadocuments.com/doc/bs-en-62656-1-2015

BS EN 62656-1:2015
- 36 - IEC 62656-1:2014 © 2014

Note that in PLIB data model, there is no difference between the two data types, or to be
more precise, the CLASS_REFERENCE_TYPE is simply a renaming of the
CLASS INSTANCE_TYPE that has been used in an older edition of or
, for ease of understanding to end users. However, in the POM data model, they
are similar but have a significant difference in the management of their instances:

In the case of CLASS_INSTANCE_TYPE, the instances of the class (i.e., the “part” class)
pointed by a property of CLASS_INSTANCE_TYPE are embedded in the class where the
property resides, i.e, the “whole” class. Thus, if the whole class where the property of
CLASS _INSTANCE_TYPE is destroyed then the part class where the instances are stored
shall be destroyed. While in case of CLASS REFERENCE_TYPE, no such constraint on
instances exists. The lives of instances of both the whole and part classes are regarded as
independent or not particularly specified. This roughly corresponds to the difference between
composition and aggregation relationships in UML model. See Figure 10 for understanding
the relationship that complex subtypes of ENUM_TYPE have with their super types.

package Data[ ENUM and complex subtyptﬁ

ENUM_TYPE

CLASS_REFERENCE_TYPE CLASS_INSTANCE_TYFE

[ i

ENUM_REFERENCE ENUM_INSTANCE

IEC

Figure 10 - ENUM_TYPE and its complex subtypes

5.6  Structure of a parcelling sheet

Figure 11 illustrates the general structure of a parcelling sheet which is independent of the
type of data content, i.e., dictionary or library, carried by the parcelling sheets. For ease of
illustration, both information supplier and version are omitted from the property ID.
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Figure 11 — Structure of a parcelling sheet

As shown in the figure, a parcel sheet may be divided into two horizontal sections; a header
section and a data section. The parcel sheet may also be divided vertically into an instruction
column, and a set of cell columns. As a further subdivision of the horizontal division, the
header section may be divided into a class header section, and a schema header section. The
class header section describes the information about this parcelling sheet, thus it may also be
called the “class header”, while the schema header section describes the data schema of this
spreadsheet as a class, thus it gives the “schema” of the instance data described in the data
section of this parcelling sheet.

5.7 File name extension

When it is necessary to differentiate the parcel format conforming to this standard from a
spreadsheet for general use, the file name of a file for library parcelling shall be terminated by
a file name extension “.pcl”, signifying the parcel format for library. For the specification of
dictionary, on the other hand, the extension “.pcd” shall be used.

5.8 CSV representation of parcel format

When representing a parcel sheet in CSV format, data elements in each definition line are
separated by a comma “,”, and all the values for a property delimited by a pair of commas
shall be arranged in a column. If a data value itself contains comma, then the data value shall
be enclosed between a start and an end double-quotation mark, such as “, “10,000”, ~
where 10,000 is a value and the outer-most pair of double quotation marks are just added for

marking the quotation into this document.

It is also assumed that each line shall be terminated by a line feed code used in many popular
spreadsheet software applications, i.e., “0d0a” in hexadecimal coding which is automatically
added by most of the typical spreadsheet applications that are compatible with a leading
spreadsheet software commercially available on the market.
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Note that a parcel may be exchanged using other formats, such as Office Open XML or some
other proprietary formats of software 3 vendors. Hence this standard only defines the
spreadsheet view of the parcel data, and lists the CSV representation as a referential
example. As long as data may be convertible and it generates the same spreadsheet view,
any other format may be used for actual transaction.

5.9 Basic use of parcels

The library use of the spreadsheet structure, or library parcel format for short, shall consist of
a set of parcelling sheets, each of which contains in its header section, a list of applicable
properties that characterize a class of a given dictionary, and some rows of the instance data
in data section that belong to this class. When some of those properties are of enumeration
type, i.e., either non_quantitative_string type or non_quantitative_int type, then an additional
parcelling sheet called “enumeration parcel” may accompany the parcel sheet as a library of
instances, and it may list all the option codes and meanings for the enumeration types used in
the library parcel. But this accompaniment of enumeration parcel is not mandatory for the use
of library parcel, because although the presence of such an enumeration sheet may help
users to enter a precise option value into a property of enumeration type, it is not
indispensable as long as the users know the enumerated values. And in more typical cases,
the sender and receiver will share the dictionary, prior to the library data exchange.

As noted earlier, in each parcelling sheet, there is a header section and a data section. The
header section consists of lines each of which shall start with a pound sign “#” and then entail
a reserved word. If the word is not recognized as a reserved word, then the line shall be
simply treated as a comment line.

5.10 Header section
5.10.1 Categories of instructions

Each line shall be interpreted using the semantic function described in the cell of the first
column. As noted above, instructions to and from an information system conformant to this
standard which reads or writes a parcel format file shall be started with a letter “#”. There are
four categories of instructions:

e Mandatory;

e Optional — functional;

e Optional — informative;

e Comment.

The words following the symbol “#” and designated in the above categories except the one for
comment line shall be treated as reserved words, and shall not be used for other purposes.

5.10.2 Mandatory

Reserved words of this category following the letter “#” are mandatory, therefore, they shall
be present in a library exchange file. They are required for any system conformant to this part
of IEC 62656 for analysing the property definitions specified by a user. Thus they are also
functional in nature.

3 One of such software tools is the MS-EXCEL ® of Microsoft ® Corporation.

The MS-EXCEL ® of Microsoft ® Corporation is an example of a suitable product available commercially. This
information is given for the convenience of users of this standard and does not constitute an endorsement by
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5.10.3 Optional - functional

If a reserved keyword of this category following the letter “#” is present in a file, the values of
the cells in the line following the second element shall be processed according to the function
implied by the keyword. Thus changing the description in the line may change the behaviour
of the system which interprets the parcelling sheet. An instruction of this category may or may
not exist in an exchange file.

5.10.4 Optional - informative

If a reserved keyword of this category following the letter “#” is present in a file, the values of
the cells in the line following the second element are provided to the users of this parcelling
sheet just as informative messages by a system conformant to this standard. Since the
instruction is informative, changing the information contained in the line would not change the
behaviour of the system which interprets the parcelling sheet. An instruction of this category
may or may not exist in an exchange file.

5.10.5 Comment

The line started with a letter “#” and not followed by a reserved word shall be interpreted as a
comment line. It is used to note a comment within the line. This means an instruction of the
categories of mandatory, optional - functional, and optional - informative may be commented
out with an additional “#” inserted before the instruction word.

5.10.6 Reserved words

The reserved words of the categories specified in 5.10.1 are summarized in Table C.1 of
Annex C.

5.11 Instruction Column
5.11.1 General rule

There are three general description rules that every keyword in the instruction column shall
follow:
e Rule 1 — comment out
— Any line including a line with a keyword may be commented out using “#”.
e Rule 2 — precedence of mandatory instructions

— Mandatory instructions shall be described before the start of data section used for the
description of instances, i.e., library data.

e Rule 3 — precision for the description of keywords
— Keyword shall be written exactly as specified in this document.

The following 5.11.2 to 5.11.38 define the specific rules and meanings of each keyword.

5.11.2 Class ID

Keyword #CLASS_ID
Name: Class identifier
Definition: globally unique identifier of a class based on ISO/IEC 6523, which is

characterized by the properties described in the same parcel, and to
which the rows of instance data contained in the data section belong

Description: Character sets used for the class ID shall be in accordance with the class

BSU specification defined in IEC 61360/]SO 13584-42 standa cuments
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the parcel is used for the exchange of dictionaries conformant to
ISO 13584-1EC 61360 common dictionary schema.

Category: mandatory

Format: The keyword “#CLASS_ID” shall be described in the first column and the
class code shall be described after the keyword separated by the symbol
“.=" (colon-equal). The cells in the second column and after shall be

ignored.
Example 1: #CLASS_ID:=0112/1///13584_501_1#P501_CO000001##000000001,
Example 2: #CLASS_ID:=0112/1///13584_501_1#P501_C000001,

5.11.3 Preferred name of the class

Keyword: #CLASS_NAME.<lang>
Name: Preferred name of the class
Definition: preferred name of the class specified by the class ID, optionally in the

language designated by a language code

Description: The information is optional and informative in a library parcel format
because by the specification of a class ID already designates mandatory
pieces of information about the class, including the preferred name(s).
When an appropriate name is not available for the corresponding
language, the cell may be kept open.

Category: optional - informative

Format: For IEC 61360/ISO 13584 conformant classes, the class name shall
follow the naming convention that is defined in [EC 61360-1/ISO 13584-
42.

Example: #CLASS_NAME.EN:=Environment measuring instrument,

5.11.4 Definition of the class

Keyword: #CLASS_DEFINITION.<lang>
Name: Definition of the class
Definition: statement about the meaning and concept of the class, in the language

designated by a language code

Description: The definition available in this field is informative, and supposed to be
provided by a parcelling tool which holds the dictionary to which the
class belongs. When an appropriate definition is not available in the
corresponding language, the cell may be kept open.

Category: optional - informative Documents
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Format:

Example:

Definition shall follow the rules and principles described in Part 2 of the
ISO/IEC Directives

#CLASS_DEFINITION.EN:= set of voltage amplifiers of which each
amplifier can be described with the same group of data element types,

5.11.5 Note for the class

Keyword: #CLASS_NOTE

Name: Note for the class

Definition: statement that provides additional information about the definition of the
class that is essential for the understanding of the definition of the class
designated by the class ID described in the same parcel

Description: This may be used for describing information useful for the interpretation
of the definition of the class. The information is provided by a system
conformant to this standard, and changing the value for this keyword
shall not change the behaviour of the system.

Category: optional - informative

Format: A string of alphanumeric characters of any length, except “:=” as a part of
the string.

Example: #CLASS_NOTE.EN:= This class corresponds to the class in |[EC 61360-4

CDD

5.11.6 Alternate class ID

Keyword: #ALTERNATE_CLASSID

Name: Alternate class ID

Definition: alternate class identifier of the class specified by the class ID noted in
the same parcel

Description: This may be used for or for identification within a local system, or for
mapping with an external system, another International standard or some
other standard that uses a different identification scheme than that is
used for the class ID, for historical or domain specific reasons.

Category: optional - informative

Format: A string of alphanumeric characters of any length, excluding “:=” or “,” as
a constituent.

Example: #ALTERNATE_CLASS_ID:=147/101001///ECALS_10_1#XJA418,
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5.11.7 Super alternate class ID

Keyword:
Name:

Definition:

Description:

Category:

Format:

Example:

#SUPER_ALT_CLASSID
Super-alternate class ID

alternate class identifier of the class specified by the class ID in the same
parcel, where the extent of instances of the class indicated by this
alternate ID includes the extent of instances of the class indicated by the
class ID

This may be used for identification within a local system, or for mapping
with an external system, another international standard or some other
standard that uses a different identification scheme than that is used for
the class ID, for historical or domain specific reasons.

optional - informative

A string of alphanumeric characters of any length, excluding “:=” or “,” as
a constituent.

# SUPER_ALT_CLASSID:=147/101001/// ECALS_10_1#XJA418,

5.11.8 Sub-alternate class ID

Keyword:
Name:

Definition:

Description:

Category:

Format:

Example:

#SUB_ALT CLASSID
Sub-alternate class ID

alternate class identifier of the class specified by the class ID in the same
parcel, where the extent of instances of the class identified by this
alternate ID is included in the extent of instances of the class identified
by the class ID

This may be used for identification within a local system, or for mapping
with an external system, another International standard or some other
standard that uses a different identification scheme than that is used for
the class ID, for historical or domain specific reasons.

optional — informative

“w N

A string of alphanumeric characters of any length, excluding “:=” or “,” as
a constituent.

#SUB_ALT_CLASSID:=147/101001/// ECALS_10_1#XJA418,

5.11.9 Source language

Keyword: #SOURCE_LANGUAGE

Name: Source language
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Definition: designation of the source language in line with ]SO 639, in which the text
of dictionary definition was originally made

Category: optional - informative

Format: The keyword “#SOURCE_LANGUAGE” and its assigned value shall be

described in the instruction column. The cells in and after the second
column shall be ignored. The language code according to SO 639
enables the identification of the language used as the original.

Mapping: It shall be mapped to the following entity of |JEC 61360-4 or ISO 13584-
42;
“dictionary_element.administration\administrative_data.source_language”.

Example1: #SOURCE_LANGUAGE:=EN-US,
Example2: #SOURCE_LANGUAGE:=FR,
Example3: #SOURCE_LANGUAGE:=JA,

5.11.10 Parcel mode

Keyword: #PARCEL_MODE
Name: Parcel use mode
Definition: Designation of the use mode of the parcel indicating if the parcel is

intended for defining a full content of an ontology or a library or just
part of it for updating the content or for test purpose

Description: When FULL is specified it is possible to conduct an integrity check
within the conjunctive parcels. If UPDATE is specified, combination of
the conjunctive parcels and the target content to be updated forms a
complete content and an integrity check should be possible. If PARTIAL
is specified, no integrity check is intended for the content.

Category: optional - functional
Format: Either FULL, UPDATE or PARTIAL may be assigned as value
Example: #PARCEL_MODE:=PARTIAL,

5.11.11 Parcel identifier

Keyword: #PARCEL_ID
Name: Parcel identifier
Definition: designation of conjunctive parcels, i.e., the parcels that are used

together in the same unit of exchange, and in parts they describe a
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Description: Conjunctive parcels are required to have the same alphanumeric letter
sequence for this identifier. PARCEL_ID may include neither a comma
nor a double quotation mark. When this ID is omitted for dictionary
parcelling, the other parcels processed together shall be construed as
conjunctive parcels. In case of library parcelling, it may be used to
couple library instances with part of the relevant dictionary information,
especially with an enumeration parcel, in order for an application to
property display the meanings of option codes for non-quantitative
(enumeration) type property values.

Category: optional - functional
Format: alphanumeric
Example: #PARCEL_ID:=2006-06-25 08:19:49,

5.11.12 Parcel conformance class identifier

Keyword: #PARCEL_CC
Name: Parcel conformance class identifier
Definition: designation of the conformance class number according to either

IEC 62656 or ISO 13584-35 conformance classes, for the data carried in
the data section, in the parcel

Description: When there is a local extension, the value for parcel conformance class
identifier shall be clearly marked for such an extension.

Category: optional - informative
Format: In case of JEC 62656-1 based conformance classes, identifiers

assignable to this meta property shall be selected according to the
Table 5. If the conformance class ID = 2 or 2x is selected and the
assumed meta-ontology (MO) is a specialized version of , a
token may be passed in a pair of parentheses placed immediately after
the conformance class ID (CCID). In case of I1SO 13584-35 based
conformance classes an integer value between one (1) and ten (10) shall
be used, and the acronym “P35” shall be noted in the parentheses

Example: #PARCEL_CC:=9(P35),

5.11.13 Default supplier

Keyword: #DEFAULT_SUPPLIER
Name: Default supplier
Definition: prefix to be added to the shorthand notations of class ID and property ID

in the header section, with an aim to make a full supplier identifier
sequence designating the information supplier
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Description: This shorthand notation of IDs shall be used only in the header section.
This short cut notation is allowed for definition purpose only, and it is
assumed that the parcelling file containing the shorthand notation would
be pre-processed to yield a full identifier sequence, before it is actually
sent to external systems compliant to this part of IEC 62656.

Category: optional - functional

Example: #DEFAULT_SUPPLIER:=0112/1///62656_1_1,

5.11.14 Default version

Keyword: #DEFAULT_VERSION
Name: Default version
Definition: postfix to be appended to the shorthand notations of the class ID and

property ID in the header section to denote the version of them, with an
aim to make a full identifier sequence

Description: This shorthand notation of IDs shall be used only in the header section.
This short cut notation is allowed for definition purpose only, and it is
assumed that the parcelling file containing the shorthand notation would
be pre-processed to yield a full identifier notation, before it is actually
sent to external systems compliant to this part of IEC 62656. The
version shall be issued in an ascending order.

Category: optional - functional

Format: Only positive integer number of one to maximum nine digits shall be
used. Thus the allowed version is an integer between 1 and 999999999.
Leading zeros before the first non-zero digit shall be ignored. Thus both
000001 and 001 are equal to 1.

Example: #DEFAULT_VERSION:= 1,

5.11.15 Default data supplier

Keyword: #DEFAULT_DATA_SUPPLIER
Name: Default data supplier
Definition: prefix to be added to the shorthand notations of ICID in the

data section, with an aim to make a full identifier sequence

Description: This prefix shall be specified and applied column by column to
the shorthand notations of instances in the data section of a
parcel. This shorthand notation is for the convenience of
definition and for the ease of visual recognition of the instance
data by human users. If a parcel containing this shorthand
notation is to be sent to an external system that is not capable
of processing the shorthand notation, the data sho be pre-
processed to yield a full notation, before it.is actua QGElments
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the external system.

The shorthand notation of the data is possible only when the
property is of STRING_TYPE, and transformable to an

ICID_STRING
Category: optional - functional
Example: #DEFAULT_DATA_SUPPLIER, 0112/2///61987_11_1, ,,
Spreadsheet view: It will be displayed by a spreadsheet application as in
Figure 12.
#CLASS_ID:= MDC_C003;
#CLASS_NAME:= Property
meta class;
#DEFAULT_SUPPLIER:=
0112/2///\EC62656_1_1;
#PROPERTY_ID MDC_P001_6 MDC_P002_1 MDC_P004_1 MDC_P022
#PROPERTY_NAME Code Version Preferred name
Data type
Number
#DATA_TYPE ICID_STRING STRING STRING STRING
#DEFAULT_DATA_SUPPLIER | 0112/2///61987_11_1
#DEFAULT_DATA_VERSION 001
AADO001 001 die ID STRING
AADO002 001 die name STRING
AADO003 001 die version STRING

Figure 12 — Display example of Default data supplier used for |EC 61968-11

5.11.16 Default data version

Keyword: #DEFAULT_DATA_VERSION
Name: Default data version
Definition: postfix to be appended to the shorthand notations of class ID and

property ID in the data section to denote the version of the items, with an
aim to yield a full identifier sequence

Description: This postfix shall be specified and applied column by column to the
shorthand notations of instances in the data section of a parcel. This
shorthand notation is for the convenience of definition and for the ease of
visual recognition of the instance data by human users. If a parcel
containing this shorthand notation is to be sent to an external system that
is not capable of processing the shorthand notation, the data should be
pre-processed to yield a full notation, before it is actually sent to the
external system. The shorthand notation of the data is possible only
when the property is of STRING_TYPE, and transformable to an
ICID_STRING

Category: optional - functional
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Format: Only positive integer numbers of one to maximum nine digits shall be
used. Thus the allowed version is an integer between 1 and 999999999.

In case of a number with preceding zeros, such as 001 or 000000010,
zeros placed before a positive integer number such as 1 or 10, shall be
ignored, when it is converted into a value for the version.

Example: #DEFAULT_DATA_VERSION, ,001
Spreadsheet It will be displayed by a spreadsheet application as in Figure 12.
view:

5.11.17 Data object identifier name

Keyword: #OBJECT_ID_NAME
Name: Data object identifier name
Definition: name of the data object identification system, by which each row of

instance in the data section shall be uniquely and globally identified

Description: Currently either GUID or UUID may be selected for use.
Category: optional - functional
Example: #OBJECT_ID_NAME:=GUID,

5.11.18 Property ID

Keyword: #PROPERTY_ID
Name: Property identifier
Definition: globally unique identifier of a property based on ISO/IEC 6523 referenced

for the definition of instances in the data section of the same parcel

Description: This corresponds to the specification of the property BSU of a known
applicable property that is used for library exchange in ISO 13584-25 in
accordance with the common dictionary schema defined in
and standards.

When a property ID listed in the #PROPERTY_ID line is not recognizable
as an applicable property of the class designated by the class ID
described in the same parcel, all the information in the cells in the same
column designated by the property ID shall be ignored as comments.

Category: mandatory
Format: The keyword “#PROPERTY_ID” is described in the first column. The
ICIDs of properties are described in the second and following columns . A
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