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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Draft Guides adopted by the responsible Committee or Group are circulated to the member bodieg for voting.
Publication as a Guide requires approval by at least 75 % of the member bodies ¢asting a vote.

Attgntion is drawn to the possibility that some of the elements of this docurment may be the subjdct of patent
rights. ISO shall not be held responsible for identifying any or all such patént rights.

ISOYIEC Guide 77-3 was prepared by the Joint Technical Advisory/Group of the ISO Technical Management
Bodrd and the IEC Standardization Management Board on producét-properties and families.

ISOYIEC Guide 77 consists of the following parts, under the‘dgeneral title Guide for specification of product
properties and classes:

— | Part 1: Fundamental benefits
— | Part 2: Technical principles and guidance

— | Part 3: Experience gained

© ISO/IEC 2008 — All rights reserved Vv
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Introduction

This part of ISO/IEC Guide 77 contains a number of experience reports about the development of reference
dictionaries. It contains examples from ISO/TC 29 (on cutting tools), ISO/TC 184/SC 4 (on instrumentation

and fasteners), and IEC/SC 3D (on the IEC reference dictionary).

The comnpon ISO 13584/IEC 61360 dictionary model (2.1) and the methodology as described
ISO/IEC Gyide 77-1 and ISO/IEC Guide 77-2 have been used and are being used as the basis{for
development of reference dictionaries. To support future developers of reference dictionaries, this pa
ISO/IEC Gyide 77 describes the experiences gained in some projects over the last few, years.
experiences reported are based on work from different standardization committees. The aim of this pa
ISO/IEC Gyide 77 is to give practical information, such as the following:

a) Which kind of procedures have been adopted for the creation of the different reference dictionaries?
b) What Hasic decisions have been taken in the creation process?

c) How much effort has been spent on these projects?

d) How have the resources of the common ISO/IEC data model beerikused?

e) How wlll the reference dictionaries be maintained?

The following International Standards are used as examples:

— IS0 13399, a reference dictionary for cutting tools developed by ISO/TC 29/WG 34;

— IEC 61B60, the reference dictionary of components within the electrotechnical domain developed
IEC/SQ 3D;

84-501, an initial reference- dictionary content of laboratory and environment measy
instrunjents to be registered vinto 1SO 13584-501RA  (Registration  Authority), developed
184/SC 4/WG 2;

emphasize |thgse’aspects which were important for their specific development process. To give an ir

in
the
t of
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ring
by
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als.
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hey
itial

overview, ki oints and common and differentiating aspects have been summarized in Clause 3. Claus
to 7 contain the detailed reports about the development projects.

NOTE In the context of this part of ISO/IEC Guide 77, the term “reference dictionary” is used to refer to the
dictionaries that have been built in the above-mentioned technical standardization committees on the basis of the

ps 4

data
data

model defined in 1ISO 13584 and IEC 61360. In other communities (e.g. in the semantic Web world), such a reference

dictionary would be seen as a special case of an ontology.
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Guide for specification of product properties and classes —

Part 3:

Experience gained

1 |Scope

Thig part of ISO/IEC Guide 77 provides general advice and guidance for the description of produgts and their

characteristics by the use of ISO 13584 and IEC 61360 for the creation of computer processable product

librgries, catalogues and reference dictionaries. This description will provide, the details of the products and

theif properties in an unambiguous manner, capable of computer commupication in a form that is independent

of gny proprietary application software. The term “product” is taken to”inelude devices, processes, systems,

instgllations, etc. This part of ISO/IEC Guide 77 is intended to assist in“the objective of enabling| the flow of

technical information between internal and external business partners’/in a cost effective and timelyymanner.

Thel guidance in this part of ISO/IEC Guide 77 is intended to assist the following groups:

— | convenors and members of ISO technical committees;

— |technical experts contributing their knowledge. to-the development of reference dictionaries, |data bases
and product libraries;

— |information experts responsible for the\generation of applications of ISO 13584, particularly related to
standardized reference dictionaries;

— | managers and technical experts.in the manufacturing industry.

Thig part of ISO/IEC Guide 77is”intended to provide practical information of the experience ggined in the

creation of product reference-dictionaries within ISO and IEC. This part of ISO/IEC Guide 77 is intended for

information only, in areastsuch as education.

Thel following are withinthe scope of this part of ISO/IEC Guide 77:

— | experiencélof developing a reference dictionary for cutting tools;

— | expefience of developing a reference dictionary for electronic components;

— |experience of creating a system for the maintenance of a reference dictionary for measuring instruments;

— experience of developing a reference dictionary for fasteners.

The following are outside the scope of this part of ISO/IEC Guide 77:

— an overview for ISO technical committees and industrial managers for the development of computer-
processable product libraries, reference dictionaries and catalogues;

NOTE 1 An overview of the development of computer-processable product libraries, reference dictionaries and

catalogues is provided in ISO/IEC Guide 77-1.

technical guidance for the creation of product libraries and dictionaries.

© ISO/IEC 2008 — All rights reserved
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NOTE 2

Technical guidance for the creation of product libraries and dictionaries is provided in ISO/IEC Guide 77-2.

2 Terms and definitions

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

21

common ISO 13584/IEC 61360 dictionary model
data model for product ontology, using the information modelling language EXPRESS, resulting from a joint

effort betw

enlISO/TC 184/SCA4MNMG 2 and IEC/SC 3D

[ISO/IEC G
2.2

is-a relatio
class inclus|

[ISO/IEC G

23

Lide 77-2:—, 2.6]

hship
on relationship associated with inheritance

Lide 77-2:—, 2.9]

reference dictionary

product ont

[ISO/IEC G

3 Oven
The initiato

ISO 13

The IE
the wo
organiz

plogy compliant with the common 1ISO 13584/IEC 61360 dictionary model (2.1)

Lide 77-2:—, 2.21]

fiew

s and drivers of the selected projects are quite different groups, as outlined below.

399 was developed by the leading manufacturers of cutting tools (AB Sandvik Coromant |and
Kennammetal, Inc.).

C reference dictionary (IEC 64:360) was initially based on the internal Philips model. Since 1989,

'k has been handed over and-further developed by the horizontal committee IEC/SC 3D in the||lEC

ation.

584-501 was developed in cooperation between an industrial association in Japan (JEMIMA,

ISO 13

Japan
(TOS

Electric Measuring’ Instruments Manufacturers' Association) and a PLIB software proy
IBA Corporation).

The faptener reference dictionary (ISO 13584-511) was developed by the Chinese National Institut

Standdrds with-support of technical experts from China and from ISO/TC 2.

ider

e of

the

The reference.dictionary of cutting tools supports an entity-relationship information model, which describeg

assembly of the components of a modern cutting tool with defined cutting edges, whereas the other

dictionaries

are stand-alone reference dictionaries, which are not linked to an additional model.

The examples show different approaches to maintenance: ISO 13584-511 relies on the normal maintenance
mechanisms defined for paper-based International Standards, whereas 1SO 13399 and IEC 61360 have
installed or will install a maintenance agency to maintain the reference dictionary (2.3) as a standard. The
reference dictionary related to the maintenance procedure of ISO 13584-501 itself is not standardized. It is
instead registered on behalf of ISO by a registration authority in accordance with maintenance procedures
defined in ISO 13584-501. These procedures are similar to the procedures defined by IEC.

© ISO/IEC 2008 — All rights reserved
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All projects were truly interdisciplinary efforts, in which experts of the modelling methodology were involved
alongside the technical experts. In addition, software engineers have developed various tools to support the
development process, and they also implemented prototype applications to ensure the usability of the
reference dictionaries in actual applications. It was even suggested to involve marketing experts, in order to
ensure that information about new products and new applications are considered in the reference dictionary.

All projects reported the importance of software tools to support the development process. This includes
editors for capturing information, tools for checking the correctness of data, means for distributing information,
etc. Three reference dictionaries are published in the STEP file format (ISO 10303-21). IEC has decided to
make |IEC 61360 available in this format as well in the near future.

For|the reference dictionary of cutting tools, a specific convention for the creation of names ang definitions
wag defined. Some of the standards use conventions for the generation of identifiers (e.g.\to| distinguish
between identifiers for classes and properties.

Some interesting aspects concerning the use of the underlying data model are outlined\below.

a) |Reuse of properties across reference dictionaries: the use of the is-case-of meehanism for thig purpose is
illustrated in Clause 4 in the context of the reference dictionary for cutting tools which useg entries for
some nuts and bolts from ISO 13584-511.

b) [Visible and applicable properties: the reference dictionary of cuttingtools and the IEC referenge dictionary
make all properties visible at the root class and apply them to(different classes in their class hierarchies.
This has the advantage that a property can be applied to ‘multiple classes in the hierarchy in various
branches. The properties defined in the IEC reference dictionary include in their definition the| classes for
which the property is defined — this concept was used already before the concept of visible prgperties was
introduced into the PLIB data model. The referencéydictionaries developed under ISO 13984 use the
visible properties to define the property domain, i.e/the definition of the property is linked to the definition
class for which it is visible. This makes it possibleto tailor the property definition to its domain|and to take
special aspects of the domain into account.

c) | The reference dictionary for fasteners clusters various properties in the form of features. Sugh a feature
can be associated as a whole to a class (in the sense of a complex property). This allows for structuring
the set of properties and for a special-organization of the characterization class hierarchy.

An |mportant aspect for quality assurance is the possibility to formally validate exchange files. In|view of the
use|of reference dictionaries in-computer-to-computer communication, e.g. as database schemag, it is of the
utmpst importance to ensure)the correctness of data. Dictionary providers may be made ligble for the
correctness of their data.

Las}ly, the reports show that the development of formal reference dictionaries requires a significant effort.
Some of the projects’took several years and involved a number of man years. It is important to plan such a
project accordingly, i.e. to establish the necessary environment with respect to resources, liaisons and
cooperation (with relevant technical committees. In addition, the maintenance process should be|considered
fron) the start.

NOTE Annex C contains a Web site address providing links to organizations responsible for the mgintenance of
reference dictionaries. Another address points 1o a Web site with links fo various tools that are useful for the development
of reference dictionaries, including those tools that have been used by the projects described in this part of
ISO/IEC Guide 77.

4 Developing a PLIB reference dictionary for ISO 13399

4.1 General

ISO 13399 provides a reference dictionary for cutting tools data representation and exchange. The
development of ISO 13399 was carried out by cooperation between the world's largest manufacturers of
machine cutting tools in a project that lasted for more than 5 years (see 4.12).

© ISO/IEC 2008 — All rights reserved 3
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The reasons for the development of ISO 13399 were:

cutting tools with defined cutting edges have become more complex with multiple replaceable inserts to
perform the cutting operation;

the use of cutting tools has become more adaptable following the changes in design of machine tools

able to

use the same tool for many different operations;

the existing standard, ISO 3002, only defined cutting tools with brazed cutting items for single operations;

custon
and the

the ma
the infq

ers increasingly require that cutting tool data should be supplied in computer processable
suppliers need to have one method for supplying this data to reduce their costs and complexit

n method of supplying data for modern cutting tool components and assemblies is intended 1
rmation model of ISO 13399-1;

the ref¢rence dictionary of classes and properties for cutting tools was therefore developed as a sep

part of

ISO 13399 to allow for the incorporation of new developments and .new requirements without

lorm

Vs

b be

rate
the

need t¢ change the information model. In this case, just an update of the reference dictionary would be

require

d.

4.2 Determining the scope of the development project

The develo
reference d
ISO 13399
tool and th
identified b
the labels u

The main
hierarchy o

The scope
follows:

cutting
tool ite

adaptiy

pment project was to produce a new reference dictionary for ISO 13399. The main role of]
ctionary is to support the entity relationship infotmation model (the information model) specifie
1. The information model provides the resourcés-to represent component parts of a modern cu
e assembly of parts to form a complete. tool. The information model also enables parts tq
using standardized labels from the reference dictionary, or to be referred to by their aliases u
sed by particular companies.

hctivities in the development ofcthe reference dictionary were therefore to develop the ¢
items within the domain of machine cutting tools and to define the properties of these classes.

item: removes material from the work piece by a shearing action at defined cutting edges;
m: supports’the cutting item or items in the cutting operation;

e itenTprovides the connection between the tool item and the machine tool;

assem

bf the domain is indicated_in Figure 1. A modern cutting tool is an assembly of four main partsg,

the
d in
ting

be
5ing

ass

as

Iwitem: provides the forces to hold the cutting item on the tool item

These four parts were the starting basis for the class hierarchy. The cutting item may be a detachable insert
capable of being repositioned to bring different cutting edges into use, or permanently attached by means of a
brazed joint, or part of a solid tool.

The convention adapted for the scope was that the classes and their properties applied to the “tool in the
hand”. The alternative convention is for the “tool in use”. The “tool in use” convention will require additional
classes and properties which will be the subject of a subsequent project.

© ISO/IEC 2008 — All rights reserved
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Assemblies

<Workpiece side Machine

Cutting item Tool item Adaptive item  Adaptive item Adaptwe item

= S
| Adaptive item |
| Adaptive item |
| Adaptive item |
] Tool item |
] Tool item |
| Tool item |
Cutting tool I
Cutting tool |
Cutting tool |
Cutting tool |

4.3

The
the
proj
the
extd
valu

The
gen
The
now

Figure 1 — Scope of'the domain of cutting tools

Selection of the project team

selection of the project team is an important component of the development and depends on t
project. It should always include“domain experts and information modellers. However, the

side

he scope of
ISO 13399

pct did not include marketing-experts or software developers. While these omissions could be justified in

earlier phases, once the-development reached the point where the technical outcome wag

nsion of the scope of.the project team to include marketing and software experts would
able.

role of the domain experts was to input their knowledge from their companies' products, a

clear, the
have been

5 well as to

pralize theme«to'a neutral representation that could be applicable to all products in the cutting tool industry.

domain experts were also familiar with both the existing standard (ISO 3002) in this domain ar
needed\as a result of new developments in the technology of cutting tools.

d what was

role of the |nformat|on modellers was to mterpret the ISO 13584 standard model and ens

re that the
nt that the

|nformat|on modellers are conversant W|th the development of ISO 13584 and aware of any changes that have
occurred or are planned. This requires an active liaison between the project and the WG 2 of

ISO

/TC 184/SC 4.

If software developers are included in the project team, then their role would be to anticipate what the
implementation issues could be and to input new ideas in the functionality of software that would use

ISO

13399.

The role of marketing experts would be to provide a bridge between the needs of customers and the
developers of ISO 13399, and to input information on new product types and new applications to extend its
scope.
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4.4 Supporting software

The develo
support the

softwa
CAD s

a data
names

spread

It was necs

their roles.

4.5 PLIB

The PLIB ipformation model used for this project was ISO 13584-25,:This model was further constraine

pment of a reference dictionary requires software to support the activities
development of the reference dictionary for ISO 13399 was:

an editor for the compilation of the reference dictionary;

ISO STD2 Template for the production of the standard documents;

re to convert the reference dictionary file to a printable version;

. The software needed to

pftware to create the diagrams to support the definitions of properties;

base to provide a searchable record of the content and provide checks against duplicatio
etc,;

5heet software to provide complete lists of classes and properties.

information model

h of

ssary to train the members of the project team in the use of the softwarfeythat was appropriate to

d to

limit the meaning of the data types used in the reference dictionary;

— the clagses used were item classes and feature classes only;

NOTE In ISO 13584-42, only these kinds of classes exist.

— some qf the data types were constrained to use\only a limited number of data formats.

The scope pnd constraints on the model were-described in ISO/TS 13399-100 by adopting the diagrammatic
presentation methods used in IEC 61360-2:

The domain experts were provided withnsome training in the use of ISO 13584 by using the editor software. It
was not negessary to refer directly to-the information model for the reference dictionary. The domain expgerts
soon understood the principles of the development and were very comfortable with compiling the refergnce
dictionary bly using the editor software.

4.6 Estaplishment of liaisons

ISO/TC 29 [was the’echnical committee responsible for ISO 13399 and an official liaison was establighed
between 1I§J0/TC 29 and ISO/TC 184/SC 4. This relationship was essential to provide access to the Igtest
development in’ the technology and standards for product data representation.

4.7 Development of the classification

471 Mai

n classes

The main sections of the class hierarchy were initially identified as:

a) cutting items: the portion of the cutting tool in contact with the workpiece;

b) tool items: the assembly that is the support for the cutting item;

c) adaptive items: the components that connect the tool item to the machine tool;

6 © ISO/IEC 2008 — All rights reserved
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d)
assembly.

accessory items: items that hold the cutting item to the tool item and items that are used to create the

The root class was an item class and the main classes were either item classes or feature classes, where a

feature was an aspect of an item class that could not exist in isolation.

As the development of the reference dictionary proceeded, changes to this initial division needed to be made:

accessory items were restricted to assembly items to hold the cutting item in place on the tool

further main classes were identified as-

item;

reference systems to provide a coordinate axis system for the definition of angles and\len

classes that were common to several of the original sections;

classes of connection systems.

The
with

classes were either item classes or feature classes. Every effort was made to keep the clas
as few subsidiary levels as possible and to avoid information modelling in“the class hierarchy.

4.7.2 References to other dictionaries

As the reference dictionary neared to completion, it was realized that two of the classes in ISO
the pame concepts as classes in ISO 13584-511:

threaded fasteners as a subclass in the assembly iten class;

thread as a common feature of several classes.

jths;

s hierarchy

13399 were

The
item
na

class of externally threaded item was copied from ISO 13584-511 and was defif
_class_case_of in ISO 13399. Then a-reference was made from ISO 13399 to the class wi

ed as an
the same

e in ISO 13584-511. The properties for this class in ISO 13399 were imported from 1SO 13%84-511 (by

use| of the “Add dictionary” function¢n the dictionary editor). By this means, the contents of the externally

threaded item class from 1ISO 13584-511 are known to the reference dictionary in ISO 13399. The
spetial threaded fasteners particular to the assembly of cutting tools that are not standardized in
fromp which ISO 13584-511 lis )derived. These special items were created in 1SO 13399 as su
extgrnally threaded item. T he illustration of the reference to externally threaded item is shown in Fi

Thread, as a feature-of-an object, is a common feature of several items in the domain of ISO 133
wag made a feature”class with no superclass, other the root class. Care was taken to ensu
properties of thread did not include any properties related to the cutting of the thread, which are p
somje types of\cutting item. The feature class of thread in ISO 13584-511 did not include all the typ
and| all the-properties of a thread that were thought to be necessary for ISO 13399. Cooperati
developers of ISO 13584-511 was therefore established to extend ISO 13584-511 to meet the requ
ISO| 13399 and when this is completed the reference can be made from ISO 13399 to ISO 13584

e are some
he sources
bclasses of
jure 4.

PO and so it
re that the
roperties of
bs of thread
pon with the
irements of
}-511 in the

same manner as for the externally threaded item.

4.7.3 Feature classes

ISO 13584 makes it possible to organize features into a class hierarchy, where a feature is defined as a class
of objects that cannot exist in isolation, e.g. a cutting edge is a feature of a cutting item. This aspect of the
class hierarchy is needed to avoid repetition, e.g. to avoid having to define a subclass of cutting edge for
every class of cutting item. It is also necessary to be able to assign properties to a feature as a class.
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In ISO 13399, the association between an object and a feature was made by assigning a property to the item
class that indicates by its value whether the object possesses the feature. The data type for this kind of
property was Boolean, e.g. a cutting item may or may not have a chip breaker as part of its design. The
Boolean property “chip breaker property” was made applicable to the cutting item class and the value of the
property will indicate whether or not an instance of a cutting item has a chip breaker. The properties of the
chip breaker itself are then made applicable to the chip breaker feature class.

However, ISO 13584 does not provide the means to identify the item class of which the feature class is a part:
Only the forward association can be identified by the method described above. The correct association
between a feature and the object of which it is a part would have to be achieved in a software implementation
of the reference dictionary.

4.7.4 Assligning class names

Class names were devised by the domain experts based on common industrial practice, wheré possjble.
Differences| between the class names used for the same concept in the companies that participated in| the
project team were resolved by choosing either one of the alternatives, or by devising independent names for
use in ISO 13399. The convention adopted for long names was to use only lower case (etters with no joiping
character bptween multiple words. Where groups of classes were associated with an:aspect of a cutting fool,
the names Wwere devised with common elements to identify the association.

The converjtion adopted for short names was to use lower case letters in a truncated form of the long ngme.
The compilation of the classes in a data base was used to verify that there.was no repetition of names or ghort
names.

4.7.5 Assligning definitions

Definitions ere derived from other International Standards, wherever possible, and in these cases the solirce
was identifled. However, much of the content of the reference dictionary was new material that negded
original definitions. Whenever it was possible, a diagramowas produced to support the definition.

igning identification codes

tion of an identification code_to, a class is a fundamental feature of the PLIB method. |For
ISO 13399 [ each identification code was @ random number that was generated by the editor software. [The
benefit wag to assign no meaning to:the' code so that the position of a class could be changed if it was
necessary o change the class hierarchy as the reference dictionary developed.

4.7.7 Assligning applicable-properties
Properties yere selected from the list of visible properties (see 4.8) to be applicable to the appropriate level of

the class hierarchy. This.was the important contribution from the domain experts and also resulted in charlges
to the class|hierarchy 10 reflect the grouping of classes and their properties.

4.7.8 Examples of the classification

A high level view of the class hierarchy in 1ISO 13399 is shown in Figure 2. Note that there is an additional
library from ISO 13584-511.
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@ PLIBEditor : C:\Documents and Settings\Norman Swindells\My Documents\ISO 13399 Collection\PLIB200603_1\PLIB_20051111_co... [= |[B][X]

File Edit Tools Options Help

[o/zla@s |9

rrr

¢ @ Cutting tools
@ 43 cutting tool library
©- () adaptive item type
©- (] adjustment
iRl ssembly item type
bolt hole circle
©- () connection interface feature
coolant supply
e cumng |tem feature

|| rFamily data [~

@ Preferred name |assembly item type
[EI Short name | astp

Definition ffamily of objects that enable the combination of items to
orm a cutting tool

Nofe

TITiypeE
©- (] cutting operation
cutting tool
flange
keyway
locking mechanism
©- () reference system
runout axial
runout radial
©- (] tool item feature
©- (] tool item type
©- (] tool thread exdernal
©- (] tool thread internal

og E P511_Fasteners.spf

Remark
Applicable properties Visible Ul'dles

BLE Edition mode

Figure 2 — The main classes in the ISO13399 reference dictionary

An expanded section of the classification that defines{the cutting item feature class is shown jn Figure 3,

together with the definition of cutting edge major andiits applicable properties.

? PLIBEditor : C:\Documents and Settings\Norman Swindells\My Documents\ISO 13399 Collection)... E

le Edit Tools Options Help
D=z dRz |«

coolant supply
@ <3 cutting item feature
chip breaker
@ <3 cutting-carnher
chamfered corner
rounded corner
@ S¥cutting edge

cufting edge majo

cutting edge mino
wiper edge

©- (] connection interface feature

~{ "cutting edge condition
\ cutting edge interrupted

Feature

junction between the face and the main flank that perforrrs
the cutting action to create the transient surface on a
workpiece

Applicable properties Visible properties
cutting edge angle major le...

cutting edge angle majorri... @
(=]

cutting edge curvature
cutting edge effective length
cutting edge length

r

cutting item coating
cutting iterm material

@ (] cutting item profile

fixing hole
©- (] flank
inscribed circle
©- (] cutting item type

DocumentsiISOTC184_SC4\MeetingsiValencialS013393 Demo ValencialP511_Fasteners.spfin }ﬁ

== Edition mode

Figure 3

— Part of the classification of cutting item features
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An example of the use of another reference dictionary as a reference is provided in Figure 4. This example
shows the properties from ISO 13584-511 applied to the externally threaded fastener component in
ISO 13399. Note that the identification of the class is “ltem case of”, signifying that it is defined in another
dictionary.

@ PLIBEditor : C:\Documents and Settings\Norman Swindells\My Documents\ISO 13399 Collection\P... Q@@
File Edit Tools Options Help

|oj=la@s| =] [a] o [4
Oy ASCEraTy e YRE =
bearing — f— t T .
hush item case of De
cer:tre pin component class representing externally threaded fagtensr |4
collet
coolant deflector
driving key A\
driving ring Applicable properties visible broperties
= Nexternally threaded fastener componen ngle of flange = K
E (1 insert clamp Coding system B [—,
(1 insert clamping system || [Core hardness -I%’
insert lever 7| [Depth of axial undercut i <J
insert shim || Pesignation \<§
insert wedge Diameter ofwasherfacem\.‘..
nest : (-OU
nozle g\\
pi zé o

retaining ring

screw thread lining AQQ 4

14

sealing ring ~| <]
--------------------------------------------------------------------------------------------------------------- i NN 2z Z
Demo ValghcialP511_Fasteners.spfin P511_Fasteners.spf-720G6D3081F0B... E
Z5= Editign mode N\ |

Figure 4 - Example of the references to {SO 13584-511 for the applicable properties of the externglly
threaded fastener component

4.8 Visible properties

4.8.1 Chgice of visible properties

The develdpment of the list of visible properties was the largest part of the development process. [The
companies [in the dévelopment team provided lists of properties from their company data bases and a great
effort was |made«either to harmonize the names or to create independent names and derive rigofous
definitions. | The\.concepts enshrined in the definitions were regarded as the most import aspects of|the
properties Withvthe names acting as labels for the definitions. The properties chosen for representation in the
reference dictionary were restricted to the properties that are commonly described in the tool company
catalogues. There were no properties defined in the reference dictionary that related to the design or
manufacture of the tools. This restriction was to protect the intellectual property of the manufacturers.

4.8.2 Name scope of identification codes

All the visible properties were created at the root level of the reference dictionary and used identification codes
that were generated at random by the editor software. This had the advantage that the assignment of
applicable properties could be made at any level in the class hierarchy.
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4.8.3 Assignment of property names

The convention adopted for long names of properties was to use only lower case letters with no joining
character between multiple words. Where groups of properties were associated with an aspect of a cutting
tool, the names were devised with common elements to identify the association.

The usual convention adopted for short names was to use lower case letters in a truncated form of the long
name. In some cases, the short name was derived from the common industry symbol for the property. A
compilation of the properties names in a data base was used to verify that there was no repetition of short
names.

4.84 Assignment of property symbols

Pro d to ensure

that

berty symbols were copies, in upper case symbols, of the short name. The data base was’use
there was no repetition of symbols.

4.8.6 Development of property definitions

modellers.
r as part of

Thel development of definitions was a joint effort between the domain experts.and the informatior
All the definitions were in British English, so it was helpful to have a native ‘British English speaksg
the

mud
revi
conf

development team. Definitions were derived from existing International Standards where they
h of the content was new and original definitions needed to be derived in most cases. It was n
bw and revise definitions several times in some cases where the concept described was
plex, or else it was necessary to relate definitions to other properties that came later in the d

existed, but
ecessary to
particularly
pvelopment

progess.

486 Assignment of diagrams to the property definitions

Eadh definition of a geometric property in ISO 13399 was supported by a diagram. Each diagram could
illustrate several properties. The diagrams were ‘developed in industry standard CAD systems, and then
conyerted to the JPEG format for inclusion in the'reference dictionary.

4.8.7 Identifying data type, unit name@nd synonyms

For|each property, a data type was'identified and a unit string was assigned if the data type was g real value.
In alfew cases, synonyms were identified where industrial practice required them but the number gf synonyms
waq kept to a low level.

4.9| Checking the records

Spread sheets were used to display the whole contents of the reference dictionary to check for any missing
iten})s in each record. The content of the reference dictionary was converted into a form that could be
displayed in alspreadsheet by using the software for producing a printable version.

410 Prototype implementation

Th purpose of-thereferencedictior rary-was to pluvidc tre tcllllilluiugy foruse by the-et |tity refatiof mhip model

in ISO 13399-1. A prototype implementation of the information model in ISO 13399-1 was therefore created to
demonstrate that the information model could make a correct reference to the section of the reference
dictionary for cutting items, could use the aliasing capability and could demonstrate the assembly of a cutting
tool from components defined in the reference dictionary.

4.11 Producing the standard documents

The reference dictionary was developed as single data file that contained all the classes and their properties.
However, it was decided to publish the reference dictionary in sections in a series of documents to achieve a
manageable compilation of the contents in a form that would be understandable by a tool engineer without the
need for specialist software. The parts were conceived as Technical Specifications, with a shorter ballot
process and with the capability for more frequent revision.
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The standard documents of ISO 13399, Cutting tool data representation and exchange, are:

Part 1:

Part 2:

Part 3:

Part 4:

Part 5:

Overview, fundamental principles and general information model;
Reference dictionary for the cutting items;
Reference dictionary for tool items;

Reference dictionary for adaptive items;

apno in

Part 5(
Part 60
Part 1(

All these d¢
dictionary d
printable fo
properties 4
properties
made in thg

ISO/TS 133
dictionary.

in IEC 613
constraints.

There is a
information
independer
between IS
developed
published |
establishm

4.12 Expé

The produg
largest marn
four meetin
there were
documents
to approxini

Referenrce-dictiorarytora
: Reference dictionary for reference systems and common concepts;
: Reference dictionary for connection systems;

0: Definitions, principles and methods for reference dictionaries.

cuments were produced by using the ISO Template STD2. The sections-of the dictionary in €
ocument were isolated from the complete file and the contents of a section were converted in
m. The classes and their applicable properties were published as one annex and the details of
nd the classes to which they applied were published as another-annex. Diagrams to illustrate
vere published in a series of annexes and reference to the diagram that illustrated a property
description of the relevant property.

99-100 was a specification of how ISO 13584 was eonstrained for the purpose of the refere
'he method adopted for describing the implementation’ of ISO 13584 was based on the apprg
b0-2, using simple diagrams to describe the information model and formal text to define

risk in publishing the parts in stages *because later developments may have an impac
already published. ISO/TS 13399-2 was regarded as complete and ISO/TS 13399-100
t of the others and so both these:parts were published first. There was a strong interag
D/TS 13399-3, ISO/TS 13399-4, ISO/TS 13399-50 and ISO/TS 13399-60 and so these parts
and published together. 1ISO/TS-13399-5 was less dependent on the other parts and so
st. A second edition of ISO/TS 13399-100 was created at the end of the project to support]
nt of an agency for managing the updating of the dictionary.

nditure of effort

tion of the reference dictionary for 1ISO 13399 was a major effort. The project involved the
ufacturers of cutting tools and took approximately five years. In that time there were approximg
gs per year-of the full project team of usually six people, each lasting for two weeks. In addi

and'the drawings to illustrate the property definitions. The effort in the regular meetings amou
atély five man years and the associated individual efforts approximately doubled that to achie

ach
to a
the
the
was

nce
ach
the

on
was
tion

ere
was
the

two
tely
ion,

several-man months of individual efforts between the meetings in order to produce the standlard

nted
ea

total of approximately ten man years of effort.

4.13 Conclusions

The production of the reference dictionary in ISO 13399 was more a research project than a development
project. There was almost no information available at the start of the project about how to proceed with this
task. There was also no knowledge of the information technology by the domain engineers and there was only
one other reference dictionary that could be used as a partial guide. The progress was therefore one of
experimentation in the early stages until confidence could be gained and the process could become quicker.
The result is, however, unique both in the domain of machine cutting tools and within the field of product data
technology.
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The

main features of the reference dictionary are suggested to be the following:

the single coordinate reference system that applies to all components of the cutting tool from the

workpiece to the machine tool;

the capability to define with respect to this coordinate system all the components of a modern
and all the properties that are commonly available in tool catalogues;

cutting tool

the capability to support the entity relationship model of ISO 13399-1 with terms and their definitions;

the associationof the visible prnpnﬁinc with-the root class of the reference Hir\fir\nar\][;

5

5.1

The
starn
the
of &
peo

the use of random number strings as the identification codes for classes and properties;
the use of item classes and feature classes to simplify the class hierarchy;

the use of references to another reference dictionary to access the concepts;that are held
between the two reference dictionaries.

Development of the IEC 61360 reference dictionary

Introduction

IEC 61360 reference dictionary has been developed @ver many years as part of the IEC 613
dards. The IEC committee SC 3D, which is responsible for IEC 61360, was established in 19
establishment of IEC/SC 3D, a major part of the content as it is today had already been develg
project that was carried out within the Philipsyelectronics company. For approximately fiv
ple across the product divisions worked on ‘the establishment of the Philips Corporate

Dat
furt

By
bee
dict
cov
dev

The
line
refe
sub

5.2

Th

bbase (CCD). In 1989, the work was handed over to IEC and SC 3D was established to m
er develop the reference dictionary.

at time, a large part of the principles for describing properties and classes still valid and use
h defined in documents and entity relationship models. The attributes and structure of th
onary that was set up were intended to comply with ISO/IEC 11179-3 as an umbrella standard
br all dictionaries. The ISOAEC information model formally described in EXPRESS langua
eloped until many years later, in cooperation between IEC/SC 3D and ISO/TC 184/SC 4/WG 2.

IEC 61360 component reference dictionary in database format (http://std.iec.ch/iec61360) h3
since 2003, and ityofficially replaced the paper standard in 2005. The total effort for developing
rence dictionary-content, new additions, the EXPRESS model and the standardization work i
stantial, and'ean be estimated at about 150 man years.

Scope and objectives

in common

50 series of
89. Prior to
ped as part
e years, 20
Component
aintain and

] today had
b reference
that should
pe was not

s been on-
the original
N general is

To
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vork on the

reference dictionary takes place, and to define objectives. As the work on IEC 61360 takes place within the
context of the IEC organization, its scope is primarily defined by the scope of work of the IEC. The IEC 61360
reference dictionary is open to all the committees within IEC to make proposals for extending or changing its
content.

The IEC 61360 reference dictionary was originally conceived in the context of providing a basis for the
exchange of information on electric/electronic components, although the principles and methods of IEC 61360
may also be used in areas outside the original conception, such as assemblies of components and
electrotechnical systems and subsystems.
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The IEC 61360 reference dictionary and database follow the methodology of IEC 61360-1 and the information

model of |IE

C 61360-2 and IEC 61360-5, and include the following:

a) a class hierarchy of components;

b) a set of characteristic properties associated with each class that fully describe components belonging to a
class: within the class hierarchy, subclasses inherit properties from those classes above them in the tree;

NOTE

this part of ISO/IEC Guide 77.

c) where
Use of IEQ
structure fo
have an un
prescribed

control
inclusig

indicati

5.3 Orgg

The work ¢
which is eg
SC 3D/WG
meeting ar
horizontal,

In order to
proposals [
area. In thi
where the
semantics ¢

To formaliz
existing liai
JTC 1/SC 3

5.4 IS0/

associgted figures and formulae.

In IEC 61360, the term “data element type” or “DET” is used in the sense of “property”, as used throughout

relevant, conditions for which the property values are valid.

61360 facilitates the exchange of data describing electrotechnical systems throughna def
- the information to be exchanged in a computer-sensible form. Each property to be exchanged
pmbiguously defined meaning and consistent naming, and, where relevant, a defined value i
ormat and defined units of measure for all quantitative values. There is also provision for:
of changes to definitions of the properties through version and revision numbers;

n of notes and remarks to clarify and help in the application of the definitions;

on of the sources of definitions and value lists;

nizing the work

n the IEC 61360 series of standards is the responsibility of the IEC Subcommittee 3D (SC
tablished under Technical Committee 3 (TC3). Under SC 3D there is one active working gr
2, which acts as the maintenance team ‘of. IEC 61360. Within a regular year, one subcomm
d three working group meetings takevplace. Within IEC, the work of SC 3D is regardeg
.e. it is generally applicable across theiwork of the technical committees and subcommittees.

repared by IEC committees(that are responsible and setting standards in a particular techr

IEC Committees take theé role of technical experts in preparing proposals and validating
f the proposed referenee dictionary content, such as names and definitions.

e and support a.working relation with a committee, a liaison can be established. There are

sons to IEC/SE€ 47D and IEC/TC 65. Outside the IEC, liaisons are established to ISO/TC 184/S
2, ECALS/EITA, Sl 2/ECIX.

EC 'information model

ned
will
5t, a

3D)
bup,
ttee

as

develop content for the IEC 61360 reference dictionary, it is desirable that these originate from

ical

5 way, SC 3D takes the(role of managing the reference dictionary and the IEC 61360 stanglard

the

the
C 4,

IEC 61360-

2 contains the information model, using the EXPRESS modelling language as defined in

ISO 10303-11. In this model, the definition and structure of IEC 61360-1 is formalized and presented in a
computer sensible form. Use of this information model makes it possible for dictionary information to be
exchanged between different systems using the STEP physical file format as defined in ISO 10303-21.

This information model has also been accepted as the common information model with ISO/TC 184/SC 4 and
is reproduced as ISO 13584-42. This basic model has been completed in ISO 13584-25 which correlates to
IEC 61360-5. Use may be made of other parts of ISO 13584 for extension of the concepts defined in
IEC 61360. In particular, ISO 13584-24 contains provisions which allow:

extensions of the class structure to include feature and functional model classes;

tabulation of properties;
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— functional relationships among properties;
— references to graphical information;

— structuring of parts libraries.

5.5 Constraining and explaining the IEC use of the ISO/IEC information model

The ISO/IEC information model offers many constructs that can be of service when implementing a solution
based on this model. When building a reference dictionary, certain optional aspects of the model might be
outgidethe stope or tessimportant, so thata decision eeds to be mmade as to wiat extentthejinformation
model will be implemented.

For|the parts of the model that are mandatory and those that are optional while being withiniscopg, a decision
neefs to be made as to how to implement generic mechanisms and add constraints to,.for example, allowed
cardinality between objects, use of characters and configuration rules. For IEC 61360 these arg defined in
IEC|61360-1.
IEC|61360-1 has proven to be a useful document in the experience of the standardization work within
IEC|SC3D, as well as in other standardization communities. There is eyidence of at least one multinational
company implementing IEC 61360 that has written its own version of IEC 61360-1.
Thel experience shows that it is useful to have such a document fer.two reasons:

a) | To have a document showing the implemented parts of’the formal ISO/IEC information mpdel that is
geared towards the human reader. The formal definition of the ISO/IEC information model if EXPRESS
language (as defined in IEC 61360-2 and IEC 61360-5), have the goal of being mathematigally correct
but is less suitable as a human readable document.

b) [To define in a structured way the parts of ¢he ISO/IEC information model that are used anf additional
constraints as a specification for the particular usage.

5.6 Property specification attributes

5.6.1 Organization of properties

For|guiding purposes, the attributes of the properties are organized based on the principles as described in
ISOYIEC 11179-3, and are divided into the following four main groups:

— |identifying related attributes;
— | semantic.related attributes;

— | value related attributes;

| o FRT Ry £ 4 loba ol & L ol
— ITIAUUIT[ITY dilioutes Ulhad Properly Tialcu tu 1iatiunins daltiurtyg TIititics.

In IEC 61360-1 the various attributes of properties as encountered in the specifications are explained. The
following aspects are addressed as shown in the example for the attribute code.
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Attribute name:

Attribute definition:

Comments:

code
unique six-character code of a property

the first three characters should be alphabetic, the last three numeric (format
AAANNN). The character “X” should not be used as first character. The codes
are issued sequentially and should not have any relationship with the
meaning of the properties.

In the case of at least one attribute of the property affecting or changing the
meaning and/or communication of the property, a new (other) property,

Obligation:

Character type of values:

The other aftributes are defined in a similar manner:

5.6.2 Administrative attributes

having a new code, should be defined. Such atfributes are:
— definition;

— unit of measure;

— condition;

— value format;

— value code;

— data type.

mandatory

upper-case Latin letters A to Z/(to-avoid misunderstanding, the upper-casg
Latin letters O and | should riet be used)

digits 0 to 9.

Administrat|ve attributes have not been.addressed in IEC 61360-1 up until now. The relevant attributes in|this

area have heen identified as part of the database implementation, as shown in the overview in Table 1.

Table 1 — Administrative attributes

Name Definition Example
Status level name of phase related to the life cycle of the item Standard
NOTE 1  Values in accordance with document 3/663/INF.
Published ir list of identity numbers of publicly available documents in which the IEC 61360-4
Her-is-alse-published
NOTE 2  Edition number and or year to be included as appropriate.
Published by organization responsible for the publication IEC
Proposed on date when the item was proposed 1997-04-01
Released on date when the item was made available as a standardized item 1997-08-03
Version initiated on date when the change leading to a new version was initiated 2004-02-05
Version released on date when the new version was released 2004-05-03
Obsolete from date when the item was considered obsolete (for whatever reason, 2005-06-28

including replacement)

16

© ISO/IEC 2008 — All rights reserved


https://iecnorm.com/api/?name=f5b73fb57c0daa95f1e5bc142efea641

ISO/IEC GUIDE 77-3:2008(E)

5.7

Classification of components

5.7.1 Classification principles

The goal of defining characterization classes and organizing them in a class hierarchy is to arrange the
properties in an unambiguous and structured way. Each property is defined as visible at the level of the root
class. This implies that the property may be defined as applicable at any class in the component class tree.

The class or classes in which the property is defined as applicable provide semantic context for the property
definition. Without the context of the class the property has insufficient meaning. A property, which is defined

as 3 nolicablato-anpnartictlar elace chauld Alea ha Aannlinala 0 all crhalacconc Af that Alace Dranae |eS that are
qpPrPr O—a—patrtturat—trasSS—SHothtahS OB CapptaC o0 aiSuPtASSCS Ottt EraSS—TTOper

only
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be feferred (called) from any class in the class hierarchy and made applieable as such. This is, f

the
clas

A n
can

Figu

ToooTc—

applicable for a limited number of subclasses should be repeated in each relevant subclass:

experience shows that the class hierarchy helps in providing an unambiguous context for t
hitions and consistency among the collection of classes. This is important ,forothe de
htenance aspects of the dictionary. Other views might be developed that suppoft usage of th
ent.

bn re-use of groups of properties are required in several contexts, the use of feature clas
Sidered. A feature class and its properties are defined in a specific branch of the class hierar

preferred approach for definition of properties in the measurementinstruments domain of IEC
s from which a feature class is called provides the semantic context.

ore detailed description of the principles for organizing the-characterization classes defined fo
be found in IEC 61360-1:2004, Clause 5.

re 5 gives an example of the classification and a class definition in the IEC 61360 reference dig
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===4 Commission

IE International Electrotechnical

Class tree [——|

| Home || Browse || Search || Export || Maint.

)

_ Class definition
Identity number: AAAD21

Help
rint

Il >]

= [|ntegrated circuits
=@ [nductors

B lamps

B [iquid crystal displays
=@ Pptoelectronic devices
B Oscillators

B Piezoelectric devices
=@ Resistors

=¥ Bensors

=@ Transformers

=@ Transistors

=@ Trigger devices

=@ Tubes

B Tuners

B Microwave components
B Printed wiring circuits
=@ Fibre optics
=@ Bpark gaps
Resonators

= Mapnetic parts
=@ Mateﬂals

= Geonjetry
= Features

<] D |

=@ Elektromechanical components

[ t~ Full properties list ]

=@ Components :
=0 Electric/electronic components Version number: 003

= Amplifiers Revision number: 01

=@ Antennas Name: Fixed capacitors

=@ Batteries Alternative names: fixed

=W Capacitors Coded name- FIX
= lee_d capaC|tor_s Definition: A set of fixed capacitors of which each capacitor can

Variable capacitors be described with the same group of data elemént

=@ Conductors types.
B pelay lines Note: FIXED CAPACITORS are capacitors that,are.

= Diode devices designed so that the spatial relationship of their parts
Cilters cannot be changed.

Higher-level classes: AAA001  Components
AAAQ0Z  Electric/electroniccgmponents
AAA020 Capacitors

Classifying DET: AAEQ04  dielectricmatefial type

Applicable properties: AAE004  dieleefric:material type
AAE009 perforriance grade
AAE018 ~oapacitance lower tolerance (%)
AAE034\_~eircuit application (capacitor)
AAEQ3B.  safety class
AAE(046  capacitance
AAE047  capacitance upper tolerance (%)
AAE063  insulation resistance
AAE(086 time constant (of capacitor)
AAEO71  capacitance tolerance
AAE262  encapsulation technology
AAE288 capacitance upper tolerance
AAE269  capacitance lower tolerance
AAF462 toleranced capacitance
AAJOO8  size code

Status level: Standard
Published in: IEC 61360-4
Published by: IEC
Proposal date: 1997-04-01
Release date: 1997-01-01
Version date: 2003-01-29
Version release 1997-01-01
date:

Ll

<]

Figure 5 — Example of the classification and a class definition in the IEC 61360 reference dictionary

5.7.2 Classifying property

A classifying property is a property with a data type “non-quantitative code” which therefore has a value
domain consisting of a value list containing at least two items. Its principal function, when associated with a
class, is to provide a list of the sub-classes to that class. Thus, in the IEC reference dictionary, all classes
except for the leaves have an associated classifying property. As with all properties, it is inherited to the
subclasses. In the subclass, the value of this property is set to the value of the coded name of the subclass.
Thus, each class contains a property that has a predefined value specifying the class name.

18
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An example is shown in Figure 6, where the property dielectric material type is shown on the right side, which
belongs to the class fixed capacitors. The value list of this property contains four values, which correspond to
the four subclass of the class fixed capacitors. In a subclass, these values are automatically set for this
property.

IEC International Electrotechnical [ Home H Browse H Search H Export H Maint. ]
4 Commission
Class tree = < 3 > Class definition
=0 Identity number: AAAD21
=W Electric/electronic components Version number: 003
= Amplifiers Revision number: 01
& Antennas Name: Fixed capacitors
=@ Batteries Alternative names: fixed
=W Capacitors Coded name: FIX
=@ Fixed capacitors Definition: A set of fixed capacitors ofwhich each capfcitor can
B Vvariable capacitors be described with tha.§8me group of data dlement
= Conductors types.
B Delay lines Note: FIXED CAPACTTORS are capacitors that gfe
=@ Diode devices designed se that'the spatial relationship of fheir parts
B Fikters cannot be'\changed.
=@ Integrated circuits Higher-level classes: AAAGBIY Components
=@ |nductors AAAQO2  Electric/electronic components|
B Lamps #AAA020 Capacitors
B Liquid crystal displays Classifying DET: AAE004  dielectric material type
E 822@?;20””’ devices Applicable properties AAE004  dielectric material type
B Piezoelectric devices S e
= Resistors AAE018 capacitance lower tolerance (%)
= Sensors AAE034  circuit application (capacitor) 3
= Transformers AAE036  safety class
= Transistors AAE046  capacitance
= Trigger devices AAEQ47  capacitance upper tolerance (%)
=@ Tubes AAE083  insulation resistance
B Tuners AAE066 time constant (of capacitor)
B Microwave components AAE071  capacitance tolerance
B Printed wiring circuits AAE252  encapsulation technology
= Fibre optics AAE268 capacitance upper tolerance
=@ Spark gaps AAE269  capacitance lower tolerance
B Resonators AAF462  toleranced capacitance
=@ Electromechanicatgdmponents AAJOOS  size code
= Magnetic paris
Materials [ Full properties list ]
% Geometry
=¥ Features Status level: Standard
Published in: IEC 61360-4
Published by: IEC
Proposal date: 1997-04-01
Release date: 1997-01-01
Version date: 2003-01-29 —
Version release 1997-01-01
date:
<] Ll | > [V

Figure 6 — Example of a classifying DET definition

5.7.3 Class specification attributes

In IEC 61360-1 the various attributes of classes as encountered in the specifications are explained.
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5.8 Maintenance procedure

5.8.1 Overview

Defining a maintenance procedure is an important part of dictionary development. The purpose of the
maintenance procedure is to ensure that the available released dictionary content is relevant, validated and
approved, and that change requests are managed in a predefined and agreed upon manner within a particular
time frame.

Initially, the IEC 61360 reference dictionary was published as a paper standard, as IEC 61360-4. The
developmenr d followed—the—classi G orocedures—a . i the
ISO/IEC Difectives, Part 1. Since 2003, the reference dictionary has also been available in an_@ntline
database (IEC 61360-4-DB) via the IEC Web site, and replaced the paper standard in 2005. In~ordgr to
maintain the reference dictionary in a database, a consolidated procedure has been developed,which is
applicable {o all IEC standards in database format. Below, a short description of these procedures is g|ven
which is ex{racted from the proposed consolidated procedures document.

The procedures are based on the use of a Web-accessible database and electronicCcommunication. [The
prescribed |throughput time for maintenance/validation can only be achieved Ay means of electrpnic
communication. The procedures are in three parts:

— first, the preliminaries,

— followed by either the normal database procedure, or

— the extended database procedure.

Figure 7 prgvides an overview of the procedures.

5.8.2 Preliminaries

This is the initial part of the maintenance procedures that should be completed for every change request (CR),
consisting f the stages listed below.

— Initiatipn of change request: entering of a CR with the required information in a Web-accesgible
databage by an authorized person.erbody also referred to as proposer.

— Preparnation for evaluation: - preparation by the secretary of the technical committee (TC] or
subcommittee (SC) to ensure' that all mandatory entries of the CR are appropriately filled-in.

— Evalugtion of the_CR: action by the validation team (VT) to determine whether the CR is within|the
scope of the database and valid for further work, or should be rejected.

— Resolytion:-conclusion as to whether the CR should be:

— cohiinied with the normal database procedure

— continued with the extended database procedure,
— improved and re-evaluated, or

— rejected altogether.
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Figure 7 — Overview of the maintenance procedures
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5.8.3 The normal database procedure

5.8.3.1 The normal database procedure is faster than the extended procedure and relies on the use of
the validation team (VT) acting on behalf of the national committees for the final voting on proposals. The
normal database procedure is typically applicable for changes to existing items and for new items within the
boundaries of the existing domain of the database, or in cases where there is an urgent need for
standardization.

NOTE More detailed rules applicable to a specific standard can be provided by the technical committee or
subcommittee responsible.

Figure 8 shpws a process map of this procedure.
Preliminaries Normal procedure
Preparation Evaluation Resolution Preparation Validation Release
2-4 weeks 8 weeks 1 week 4 weeks 8 weeks 1 week
Sgcretary — ————— — — — — —— »rr—— — — ———— ———

pcretary _?_T

Validati

Proposed Draft v Standprd
Item in the database ——’<— ————— ~l —————————————— 4< —————— ~|~ —————————————— B
| | | Draft/hormal |
Submitted For evaluation procedure For validation Y Resolyed
CRin the database —— —_—— e — s — P ————— — ——— B
| [Inform NCs]
Aroposer - O )p——"+"—1""—"—""—""—""""""F>——————————— { —————————————————

Figure 8 — Process map of the normal database procedure including preliminaries

5.8.3.2 Preparation for validation:-the TC/SC secretary revises the proposal in line with the comments

received du
changes st
already ex
assistance
be carried ¢

5.8.3.3
request is
should be ¢

ring the evaluation stage-and checks that the item(s) associated with the CR are, after poss
Il sufficiently and properly described, within the scope of the database and consistent with it
sting in the database. If required, corrections are made. For this, the secretary might s
rom the maintenarnce team (MT) or from other internal or external experts. This preparation sh
ut within four weeks.

Validation: when the quality of the information is satisfactory, the status level of the chg
changeéd*to for validation, and the validation team (VT) called to vote by the secretary. Vg
ompleted within eight weeks. If the proposed item(s) are accepted, the status level of the item(

ible
Bms
eek
buld

nge
ting
5) is

changed to

standard. If they are not accepted, then the reason(s) are noted in the remark and the status |

bvel

of the item(s) is set to rejected.

5.8.34 After setting the final status levels for the items and noting the reasons, the status level of the
change request is set to resolved, and the procedure is finished (maximum two weeks). With the normal
database procedure, it is possible for proposals to be approved within approximately 24 weeks.

5.8.4 Adding new content

The placement of new content at the appropriate place in the class tree will need to be reviewed on a
case-by-case basis. When new content is considered to be within the valid scope of the IEC 61360 reference
dictionary but falls outside the scope of the existing classes, an option is to place this under a new branch of
the root class.
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5.8.5 Involvement of IEC domain experts

For the semantic quality and consistency across IEC standards developed within a particular domain, the
involvement of the relevant IEC experts in the preparation of proposals is highly recommended. On the basis

of incoming proposals, the related TC or SC can be contacted and a group of experts assigned

, Which are

then organized into a domain-specific validation group. This VG can then be reactivated when required. First

experiences are currently gained with this approach.

5.9 Tools and publication

In the-developmen

usefl for maintenance and publication. In the course of deve

ests for change or new content. The template makes checks and delivers the proposed co
Fopriate format for direct uploading into the IEC 61360 database.

The
This
are

IEC database containing the IEC reference dictionary is managed+by the IEC central office
database offers a limited number of checks which might be further improved with the planne
ational database.

The
pro
eigh
ens
(1S¢
perf
soft

export from the IEC database is in structured HTML, which can be read and imported
essing by a wide variety of applications, such as Microsoft Excel. All required information is
t separate files. The dictionary content cannot be checked against the ISO/IEC model on all

bre that the dictionary content is fully compliant\with the standard, a conversion to a STEP

D 10303-21 format) is required. When converted to this format, several parsers exist that

orm rigorous checks against the model.{For converting the structured HTML to STEP p
ware has been developed that will be made available through the IEC Web site.

A recent development has been the definition of an XML-schema for the ISO/IEC model. Whe
schema is stable, an export in this format will also be made possible through conversion software.

5.10 Global unique identification

5.10.1 General mechanism

sed and are
tor tool has
model and
appropriate
nance and

to facilitate
ntent in the

in Geneva.
i change to

for further
included in
Bspects. To
bhysical file
are able to
hysical file,

h the XML-

To make an identifierin the reference dictionary globally unique, a registration authority identificati
be pefined and_ added to the identifier. The registration authority identification concept is ex
defined in_ISO/IEC 6523-1. First, an organization identification scheme is selected from th
registeredsas part of the standard using the international code designator (ICD). Then, within thi
parllcular organization is identified with the organization identifier (Ol).

bn needs to
lained and

schemes
scheme, a

Table 2 — Global unique identification

Data element name Description Obligation Data type Maximum length
International Code Identification of an organization Mandator Inteqer 4
Designator (ICD) identification scheme y 9
Organization Identifier | Identification of an organization within .

(o)) an identification scheme Mandatory String 35
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For the IEC reference dictionary, the ICD code 0112 is used, which stands for: “Registration of
Standardization Organization”. For the organization identifier (Ol), number 2 is used, which stands for: “IEC”.

Altogether, the source identification for the IEC 61360 reference dictionary is: “0112/2///61360_4_1"

The added 61360 _4_1 at the end is the standards identifier (Sl), which is described in ISO 13584-26 as an
extension to ISO/IEC 6523-1. An example of the full globally unique identification of a particular property is:
0112/2//161360_4_1.AA000-001.AAF307-005.

Here, AAA000-001 is the identification of the class in which property AAF307-005 is defined (made visible) in
the IEC reference dictionary.

5.10.2 Clags and property codes

The identifi¢ation of a class and property consist of combination of the code attribute and its version:
The code h
5.6.1. No a
in the past
properties t

ps the structure of three letters followed by three numbers as can be seen in the example givgn in
pparent meaning is given to the codes although for practical reasons, ranges*hiave been allocated
to separate classes from properties and ranges have been given for_ the“development of hew
b groups.

tent
this
IEC

The specifi
that was o
structure. h
dictionary a

L code structure of three letters and three numbers has been inherited from the dictionary con
riginally developed by Philips. It is not exactly clear what thé reasons were for choosing
lowever, it has been useful and adequate as a basis for the unique identification in the
nd as a useable reference code in human-to-human communication thus far.

5.11 Conc¢lusions

5.11.1 Effqrt

The IEC dictionary inherited its original content in 1989 from the Philips Corporate Component Datal
(CCD). Thig content was developed over a period of\five years with a considerable amount of effort. The
effort for feveloping the original dictionary:.€ontent, new additions, the EXPRESS model and
standardizgtion work in general is substantial and can be estimated at about 150 man-years.

ase
otal
the

5.11.2 Dodumentation

It is recomn
the ISO/IE(
IEC 61360

5.11.3 Org

The IEC dig
shows that
consistency

hended to create a document that is geared to the human reader and that specifies which par
L information model.are used, as well as additional constraints and conventions, as is don
1.

janizing dictiohary content

tionary'uses a class hierarchy to organize and define the classes and properties. The experie
the (class hierarchy helps in providing an unambiguous context for the property definitions
among the collection of classes. This is important for the definition and maintenance aspect

s of
e in

nce
and
s of

H H —~ TV H H | al 1 ol bl 4 wad £ Ll ol ol N 4
the diction yOtmherviewsS mmgntoc aeveiopeu tnat sSupport usSage o tne arctionary content:

5.11.4 Maintenance process

The paper-based procedure for creating standards has been replaced for the maintenance of the IEC
dictionary with a database-oriented procedure. This procedure is more geared to change management on
parts of the dictionary down to item level, where the throughput time is shortened by the use of a validation
team that represents the national committees in the voting procedure.

Within IEC SC3D, it is the recommended approach to organize domain expertise from IEC technical
committees and subcommittees in validation groups, which contribute to the preparation of new proposals
towards checking the relevance and semantics. An important aspect that results from the use of a VG is the
coordination of IEC standardization work in the related domain(s).
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5.11.5 Publication

The IEC dictionary is available under the IEC Web page (http:/std.iec.ch/iec61360). The possibility to
reference by use of an URL to individual items has proven to be useful. In the maintenance process, new
proposed items are first created in a separate database that can be viewed by member of the validation team.
To have proposed items available in the format of the database and its user interface has proven to be useful
so far.

The current export support for making the IEC dictionary content available is in structured HTML and contains
all the information required to convert to a ISO 10303-21 file, which can check compliance against the
ISO/IEC information model. Additional publication formats or conversion services, e.g. to XML-schema and
starjdardized Excel tormats, are recommendations awaiting implementation.

6 |Development of the ISO 13584-501 reference dictionary

6.1| General

Thig clause gives an outline of the activities deployed for the development-of_the initial reference dictionary
content for the ISO 13584-501 registration authority, which covers environment and laboratory] measuring
instfuments. The work flow of the activities is analysed and illustrated in,AAnex A using IDEFO diggrams (see
Figyres A.1 to A.5), with the aim of showing how a typical reference\dictionary development project may be
organized and managed by a technical committee or subcommittée of ISO and/or IEC. It was Igarned later
thatl many of the activities in the Figures A.1 to A.4 are common-or very similar in other standard reference
dictjonary development projects. In order to understand the notation in IDEFO diagrams, |[some prior
knowledge may be needed. As shown in Figure 9, a box{signifies a step of activity, and an arrgw shows a
direftion of information flow. A box consists of input, control, output and mechanism sides of an agtivity (often
abbfeviated as ICOM). For example, a sample of.product catalogue is an input for referenc¢ dictionary
starjdardization, a normalized reference dictionary is;an output of the activity, while laws and regplations are
par{ of control or constraints on it and tools are regarded as part of mechanism to facilitate it.

l Control

Input Output
— Activity —
A0
MechanismT
- ICOM

Figure 9 — Description of an activity in IDEF0 diagram

6.2 Starting and conducting a dictionary project

6.2.1 Selection of a project team

The project team consisted of three groups in general. One was a group of people who managed the progress
of the reference dictionary standardization and tried to run the project keeping the time frame. They were the
steering board of the project. Another was a group of domain experts who had professional knowledge about
the products and were well versed in semantic description of the products and their properties possibly
covered by the reference dictionary. The third group consisted of PLIB data modelling experts who were
knowledgeable about the 1ISO 13584/IEC 61360 data model and were competent to generate a dictionary file
conformant to the 1ISO 13584/IEC 61360 data model. The steering group included the representatives of two
other groups. Otherwise, keeping the time frame of the dictionary development might have been extremely
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difficult as the project went on. For the ideal representation of domain experts, it is desirable that all the
principal product domains under consideration be represented by at least one domain expert on the steering
board, in order to synchronize various tasks for the reference dictionary development. Likewise, if no PLIB
data modelling expert were on the steering board, the resulting reference dictionary would have been derived
into non-conformance with the data model all too quickly, for want of understanding about the data model

among the domain experts.

6.2.2 Liaison with organizations

It is also de
the beginni
disputes at
went smoo
Instruments
IEC SC65B
was establi

6.3 Deve

6.3.1

The scope
without a o

standard, the scope remains subject to wide interpretation. When a réference dictionary is developed b3

on an exist
be quite clg
or as part
treated wit
predefined
dictionary n
the abstrac
were rigoro
standards @

In the case
standards 1
primary sou

Spegcification of the scope of the reference dictionary

3|rable that technical experts of related technlcal commlttees and subcommittees be mvolved from
itical
a later stage of standardization. In the case of ISO 13584-501, liaison within the Japanese mifrors
hly since many participants were from an industrial association, the Japan Electric Measyring

Manufactures’ Association (JEMIMA), which holds the secretariat of the Japanesel mirrgr of
and hosted the 1ISO 13584-501 dictionary standardization. In addition, the liaison witthIEC SCE5B
shed in the course of the dictionary development.

lopment of the reference dictionary

pf a text standard is nominally fixed with the onset of a new work\item (NWI) proposal. Howe
lear definition of terms, describing clearly what is actually, meant by the scope statement

ver,
Df a
sed
ight
ped

be
t of

ng standard, the range of products and their properties covered by the reference dictionary nj
arly understood by people. However, when a reference‘dictionary as standard is newly develd
bf a new standard, it is not easy to determine the/range of products and their properties tq
hin the reference dictionary. In particular, if the. dictionary development has no finite se
standards to be based upon, then the linguistic interpretation of the scope of the refergnce
night be subject to wide consultation among4he project members. Confusion could be avoided if
concepts of the products, available as classes in the upper hierarchy of the reference dictiorfary,
Lisly defined with no delay in clear language referencing definitions available from well-establi
r jurisdictions.

of 1ISO 13584-501, the International Classification for Standards (ICS) was referenced to find| the
o be covered. In addition, . various European Union (EU) Council Directives were reviewed as
rce materials to be considered for the practical definitions of the range of products within a gjven

domain refg¢rence dictionary. This is because many laws and regulations in EU member states are derjved

from the di
products fq
terminology
panoply of
Meanwhile,

rectives, and even.in<the countries outside the EU, they are respected among manufactures of
r exportation reasons. More domain specific technical definitions were found among varous
standards of both ISO and IEC. Above all, International Electrotechnical Vocabulary (IEV) gaye a
useful infornation about standardized terminology and definitions in the electrotechnical domain.
reputable~language dictionaries such as the Oxford English Dictionary (OED), in particular on [CD-

ROMs, we
perceived g
a term has

we employe

e another”useful source of materials to rely on. They illustrate how a word or term would be
r understood by intelligent native speakers in different contexts. They also show how a meaning of
been d|fferent|ated over decades We tried to av0|d unnecessary overloadmg or euphemlsm hen
ange

of readers. Once the I|ngwst|c description of the scope was fixed, we tried to find what physical products on
the market fell exactly within this scope. From their specifications, we extracted applicable properties. The
task of finding the ostensive definitions of the scope was delegated to domain experts on the steering board.

6.3.2 Identification of properties of products

6.3.2.1 Schematic view

Figure A.3 of the IDEFO decomposition gives the breakdown of the activity A2 of identifying the properties in
the course of the ISO 13584-501 dictionary development. This may apply, however, to many other dictionary
development projects, as well for most part of the work.
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6.3.2.2 Identification of applicable properties

Once the products in the scope were discovered, one could extract properties of each product from the
datasheet, catalogues, and manuals of the products. They were the immediate candidates for the applicable
properties of a product. In addition, the standards and regulations about the products often gave a good
summary about the properties of a group of products. When collecting properties, also the units of
measurement, conditions for measurement, underlying data types, and possibly short names and letter
symbols, if available, were extracted from the information. Some of the properties appeared with different
names in different products. It was useful to group together such possibly identical or related properties for
later refinement. As a result of the activities at this stage, we obtained a tentative list of applicable properties
for each product on the market in the scope.

6.3.2.3 Identification of properties to import

Some of the properties we listed in the tentative list of applicable properties had been defined alre
other reference dictionaries. In such cases, it is better to import the properties than\to define

Impprting the properties saves cost of development, but more importantly, it ensures interoperak
diffgrent reference dictionaries. For this purpose, the 1ISO 13584/IEC 61360 data model provides
meg¢hanism. Unfortunately, there are cases where properties exist which \belong to other a
refdrence dictionary has not yet been defined. In these cases, all the “properties were defi
13584-501 reference dictionary. However, in such a case, it is reeommended to mark the p
“shquld have been imported from other germane technical reference’dictionary” for future repl
depfecation if such a reference dictionary is later defined for that domain. Current practice in 1ISO
is tq mark those properties with a character “F” (foreign) in their BSU codes for purely administrati

6.3.2.4 Definition of visible properties

At this stage, domain experts defined the attributes of.properties, such as preferred name, definitio
unit| of measurement with the help of modelling«experts. Another indispensable task at this st
clegrly set the definition of properties. For this>purpose, existing standards in the domain ab
properties are most useful. In addition, regulations on the products provide workable definiti
ucts. By using a tentative class hierarchy, the definition class of each property can be detern
ct definition class is not yet availabledt may be provisionally set to the uppermost class in th

onary.

6.3.2.5 Unification or differentiation of properties
Unif
mo(
manufacturers. Sometimes, different concepts were referenced by the same name particularl
abs
determining the identity or difference of properties was to see if we could assign physically the v3

property to another, e.g. we quickly see that a DC input voltage of some equipment cannot be ass

ication or differentiation, of properties required close collaboration between domain expert

dy in some
hem again.
ility among
he case_of
eas, but a
ned for the
operties as
pcement or
13584-501
e purposes.

n, data type,
hge was to
but product
bns for the
nined. If the
e reference

5 and data

elling experts. Sometimes the same properties were referenced by different names in prodiicts and by

when the

raction of the tenhcepts contained some degree of commonality. One of the useful litmyis tests for

lues of one
igned to an

AC fnput of\another, even though they may be linked by the same property name input voltage and have the
same unit of measurement (i.e. “V”).
However, wetradtobemindfutthat beforethis—stage, essentiatty equatctonceptsmight be—expressed with

different property names and units. We also had to take note that sometimes a property might be modelled
using a wrong data type, when they were drafted by domain experts who investigated existing catalogues and
standards. Some of the typical examples of errors were the misuse of string data type for all numerical
properties, misuse of real and integer data types for integer measure and real measure data types. Such
errors needed to be corrected by data modelling experts.

6.3.2.6 Refinement of name scope

The definition class of a property denotes the domain of discourse in which the set of values of this property is
meaningful. For example, the definition of the mass of a car may be significantly different from that of a screw,
since the former needs a clear definition about the state of the car and the laws and regulations, according to
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which the mass should be measured, while the latter may be determined by a relatively simple physical
measurement. Thus, even if the names, units of measurement, and the data types of the two properties are
identical, they are still different properties, i.e. they only share common linguistic origin or connotation. A
human being may discern the difference by an appropriate textual explanation, while a computer may only
sense this by the detection of differences in values or in the data structure. Setting the definition class of a
property correctly is important for describing the domain of discourse of the property. It should not be
confused with associating appropriate properties to a class for defining or characterizing a class with
predefined properties. There is a tendency to believe that the more the product becomes complex and special,
properties need to be defined more specific with respect to their definition class for clarifying their conditions of
measurement or applications. Examples of such properties are technical properties (e.g. mass, weight, height,
width, depth, length, capacity, input voltage, output voltage, etc.) which commonly appear in many products,
including ti measuring instruments.
6.3.3 De

There may

The creatio)
and applieg

lopment of product classification

be hundreds of ways of classifying a given set of products if there are no explicit rules or critgria.
h of an unnecessary class should be avoided unless the concept of the class.is*commonly ysed
in many phases of industrial design and processes. It needs to be seen whether the concept of

the class i
component
scale. For ¢
the concept
outstanding

6.3.4 Gen

used in a particular design phase of a product, or of a system which-uses the product
or it is indispensable for maintenance, operation, and/or transaction_of-the product on unive
xample, the concept of exhaust gas measuring equipment is used in 'an industrial regulation, w
of commodity lacks common definition. It needs to be seen whetherthe class has any explicit
property that differentiates it from others.

eration of the dictionary file

A set of sp
of seven ¢

cialized tools were used to generate a dictionary file\First, a dictionary template that is compg
tomized pages of a well-known spreadsheet software was delivered from the modelling exper

4s a

rsal
hile
and

sed
s to
and

the chairs ¢f domain experts to be filled by them. There this template was used to gather corrections
additions tg the current dictionary definitions, and to consolidate change requests. It was then returned to
group of mgdelling experts, where all the dictionary data elements were converted into a reference dictiopary
in STEP physical file format (ISO 10303-21), whose entity syntax was compliant to the 1SO 13584-25
conformande class 4 (CC4). For the conversiony a commercial PLIB-LMS (Library Management Sysfem)
named OmhiPhase™ developed and marketed by Toshiba corporation was rendered for serV|ce In ordgr to
check confgrmity with ISO 13584, two other<different commercial EXPRESS-compilers, i.e. ECCO™ of POTec
GmbH, and JSDAI™ of LKSoft GmbH, were used in parallel.!)

the

6.3.5 Revjiew of the reference dictionary

Reviews were conducted over the Internet, several times a year during the 1SO 13584-501 development
project, actpally by installing-the reference dictionary into PLIB-server systems equipped with STEP physical
file read/wrjte capability>;\Sometimes, sample libraries were created for review purpose with actual proguct
data in ordgr to ensure‘the usability of the reference dictionary.

Putting the fefefence dictionary into STEP physical file format bears special importance to ensure data quality.
Since both f
standards expe

formal release of the reference dlctlonary Since both standards declare that the reference dlctlonarles
conformant to the data model are computer sensible or interpretable and define the mechanism of product
identification and property specification, users may naturally use the dictionary file in an automated process to
define the manufacturing design process or the procurement database within a company. If a fatal accident
occurs because of the clear and explicit discrepancy of the reference dictionary against the data model, which
could have been easily detected by a data model conformance check with an EXPRESS compiler, then in the
worst case, the person or organization that issued the reference dictionary as manufacturer may be liable for
this accident. In the general understanding of the terms of the EU Council Directive 85/374/EEC, concerning

1)  OmniPhaseTM, ECCOTM and JSDAITM are examples of a suitable products available commercially. This information is given for
the convenience of users of this part of ISO/IEC Guide 77 and does not constitute an endorsement by ISO and IEC of these products.
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liability for defective products including incorporeal objects such as electricity, this may be attributed to those
who own the logo on the product (or maybe the copyright in the case of incorporeal objects). Thus, in the case
of ISO 13584/IEC 61360 compliant dictionary standards, the data model is essential. Therefore, a particular
step of validation against the data model should be mandatory and inevitable in the review process of the
dictionary maintenance and registration procedures, in addition to the normal semantic review process applied

to other non data model setting standards.

6.4

Publishing the standard

The body of a standard document itself needs to be developed by the use of human hands and brains.

Ho o normal or
informal annexes a set of tools may be used to extract reIevant |nformat|on from the dictionary file or
database. In the case of ISO 13584-501, all the class and property definitions were automatically generated
and|formatted into standardized forms. This was done using a publicly available technology knownjas XSL-FO
embedded in OmniPhase.

6.5 Applying dictionary standards

Thel reference dictionary developed in this way will be used in indusfryy-as a basis for cprporate or

dep
pro
refe

read into ISO 13584/IEC 61360 based engineering/commerce systems and that it forms a particul

for

sen
beir
hav
suc
dict
data
risk
be 9

6.6

Dur
exp
dict
inte

The
ISO
with
sub
fina

artmental product/part databases used for selecting products/parts ,based on their spec
urement or engineering purposes. Special attention should be drawn to the fact that such a
rence dictionary, regardless of whether it is in the standard exchange file format or not, can

h technical/business domain. This is because an ISO 13584/1EC 61360 reference dictionary i
Sible, and may create a user database system for a specific domain without any programmin
gs. This is in all likelihood a totally new situation in the history of the use of International Stand
b traditionally been provided only in paper form. Even'if the reference dictionary is not designeg
n use, some of the data elements of the reference dictionary may be referenced by othe
onaries by means of an automated referencing.mechanism, called case_of in the 1ISO 13584

model. Thus, errors such as duplication of(BSUs and/or names might incur tremendous pro
5, and the compliance of the reference dictionary with the data model and its maintenance st
trictly checked before it is released.

Provision of tools, experts;jand financial resources

ng the development project;two commercial and one free PLIB tools were used to support the
erts. One commercial tool provided a PLIB database and made it possible to review th
onary over the Intemnet. The other tools were used for experimentation purposes and f
roperability across, different tools.

standardization.project was largely financed by JEMIMA, which has been one of the co-pr
13584-50%, and most of the human cost of domain experts was shouldered by the industrial
approximately 100 member companies. A precursor project before this standardization proje

hced.by the companies to which they belong.

fication for
h electronic
be directly
ar database
5 computer-
) by human
ards, which
directly for
r reference
/IEC 61360
duct liability
atus should

work of the
b reference
br checking

bponents of
association
ct had been

sidized-by a governmental research fund. Meanwhile, the cost of human labour of modelling ¢xperts was

6.7

PLIB information model

ISO 13584-25 conformance class 4 was used to describe the content of the initial ISO 13584-501 reference

dicti

6.8

onary.

Planned maintenance for the reference dictionary

ISO 13584-501 is planned to use the registration authority (RA) model for the maintenance of RA-registered
reference dictionary. The idea is that the dictionary elements gathered and registered by an RA are not
themselves part of the standard, but the registration process of the dictionary elements, and the requirement
on the elements are. Figure 10 gives an abridged view of the 1SO 13584-501 registration procedure,
demonstrating that one of the distinct characteristics of the ISO 13584-501RA procedure is that there is an
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explicit stage of data model compliance check of the registered data elements against the
ISO 13584/IEC61360 dictionary model. Through this process, a new reference dictionary can be syntactically
and semantically validated after the integration of existing and newly registered data elements. For the
semantic review of the content, a committee consisting of technical domain experts will be formed. For overall
review, another international committee will be formed consisting of members who are appointed by interested
national bodies. Since ISO 13584-501 reached IS stage and the ISO Technical Management Board passed
the resolution on establishing the RA, the RA was expected to start its operation within the year 2005. The
reference dictionary collected by the RA will be updated and maintained by an automated means. An early
version of the RA dictionary maintenance system is already in place and under the field test at the official
ISO 13584-501RA site (http://www.is013584-501ra.org/rabyt/index.html) for registered technical experts of the
RA. Some of the internal view of the automated system is shown in Figure 11.

Registration
i Request
Preliminary formality check
Proposer < .
(Technical Expert) Rejection/
Acceptance

Circulation Y *
e

Technical domain validation

M Constrained CSVT * recycle

Data moedel validation

omain Expert N
TCRA Comment
and vote

Delegation
E—

-

[Pata-modeling
Expert Report |

Part 21. Constrained CSVT *

Circulation
E—

Validation =0
Expert Comment
VCRA and vote v
New Part 21. Constrained CSVT *.
dictionary PDF document
release

Key

SORA  Secretary of RA

TCRA  Technical Committee of RA
VCRA  Validation Committee of RA
RA Registration Authority

CSVv comma separated values

Figure 10 — Abridged view of ISO 13584-501 registration procedure
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Figure 11 — A view of*automated ISO 13584-501RA over Internet

6.9| Expenditure of effort

Thel meetings of domain experts took place every month, and usually 12 to 15 people were present each time.
Eagh of the participantswas supposed to spend approximately 10 % of their work time for thge dictionary
development. For the steering group meetings, which took place every two weeks, four to six geople were
regllarly present. Two-of them from the industrial association spent two to three days per wgeek for the
dictjonary development. Data modelling and documentation were done by two PLIB data modelling experts
whd spent one-week per month for the project. The total efforts which include the time spent for| developing
the document'would amount to little more than 20 man months per year.

6.10 Conclusion

The appropriateness of a reference dictionary can be only proven through its use in business. In this regard,
we can hardly claim that we have completed a full cycle of the dictionary development whilst most of its
properties remain unused or the reference dictionary remains on a bookshelf of a library, being referenced
only by standards writers. The final aptitude of dictionary definitions may be judged only when they are
instantiated and deployed in a phase of product life-cycle. Actually, in our process of ISO 13584-501
dictionary build-up, many properties once defined will need to be refined when they are put to practice even in
an experimental environment. For this, it may be a daring adventure to develop a complete reference
dictionary with ISO status, within a time frame of two to three years allowed for an International Standard. We
believe more field tests are needed before arriving at a reference dictionary with stable and reliable definitions,
while the improvement is only possible by putting the reference dictionary into practice. On this account, we
hope the RA to be installed by ISO 13584-501 will play a leading role in dynamically progressing toward the
end.
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7 Development of the ISO 13584-511 reference dictionary

7.1 Identifying the scope

Fasteners constitute a mature technical area, and the product standards in ISO/TC 2 cover most of the
fasteners in general use in the market. The data in those standards is vast and relatively stable. Therefore, a
project was initiated by the China National Institute of Standardization to develop a reference dictionary to
formalize the content of these standards. This project was performed in ISO/TC184/SC4/WG2, and the result
was ISO 13584-511. Non-standardized fasteners have been explicitly excluded from the scope, as specified in
the Scope statement: “This part of ISO 13584 specifies a reference dictionary for all the parts described in the
various 1SQO ?

o
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Later, certgin requirements were added to describe non-standardized fasteners as well, e.g. by ISOTQ
the committee developing ISO 13399. This will be addressed later on the basis of a formal liaison am
ISO/TC2, I$O/TC29, and ISO/TC184/SCA4.

7.2 1SO 13584-511 team and cooperation with TC 2

A referencd dictionary as 1SO 13584-511 should meet at least two requirements:

— those fpr mechanical engineering, and

— those fpr PLIB dictionary modelling methodology.

This meand that the development should be done by both fastenerdomain experts and data modelling exgerts.
Hence, peqple with different backgrounds (mechanical background and data modelling background) were
chosen when the team was first set up.

The team yorked in very close cooperation with ISO/TC-2, whose former chairman attended most of| the
ISO/TC 184/SC 4/\WG 2 meetings for the development~of ISO 13584-511 and was deeply involved in|the
project.

7.3 Claspification

7.3.1 Higher level of ISO 13584-511 hierarchy

At the upper level of the hierarchy of ISO 13584-511, the compatibility to the International Classification for

Standards (ICS) was considere@d:\Therefore, the classes of ISO 13584-511 are related to high level classgs in

the ICS.

The class

mechanical
supposed t
class.

hread has-not been put under the fastener class but at the same level under the superc]ass
component for general use. This was done to emphasize that the properties of thread|are
b be referenced from other classes, also in different reference dictionaries, beside the fast¢ner

The term of bolts; Screws, sStuds N ICS has been changed 1o externaity threaded fasteners in the 1ISO13584-511
reference dictionary, because the difference between bolts and screws is not obvious. This was a result of the
discussions with TC 2.

Some of the subclasses of fasteners in the ICS (e.g. rings, bushes, clamps, staples) have not been included
into the 1SO 13584-511 reference dictionary because there do not exist related fastener standards amongst
ISO standards.
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7.3.2 Lower level of ISO 13584-511 hierarchy

Basically, a fastener consists of a number of features: a head, a shank, a thread, an end, etc.

For all these

parts, a number of properties can be defined. If the class hierarchy is now organized in accordance with these
different parts, we get a very complex class hierarchy which is built from the possible combination of these
different parts (see Figure 12). If we use the head type as the discriminator at the highest level, each head
type needs to be combined with (at the next level) each shank type, and at the next level, each of these
combinations is combined with each end type, etc. On the one hand, it is quite arbitrary which of these
categories is used at which level, and on the other hand, we get a huge hierarchy which is difficult to handle.

Thus, this approach is too complex, the hierarchy is very deep, it is inconvenient to search, and

the structure

n RPN T 7NN T o
seemstoopeairttCurt toexpana:

An plternative approach models the various parts of fasteners explicitly. The composition of a|fastener is

modelled, and the properties are associated with the parts. Thus, in this approach._feature

classes are

intr¢duced as head feature, shank feature, end feature and internal driving feature, and,each fastener (e.g. a
bolt| or a screw) is composed of these four features. For each special type of fastener, it is then specified
whi¢h kind of features are used for its composition. This results in a very simple>and clear clasg hierarchy,

redyices the number of levels and is easy to expand. Therefore, it was decided tefollow the secon

Figyres 12 and 13 show the two approaches using only two sub-hierarchies of metric threaded bo
Metric threaded/ screw

— Hexagon head

— General

—< Plain shank

— Flat point
— Chamfered end

— Reduced shank

— Flat point
— Chamfered end

Hexagon head
with washer

Hexagon head
with flange

—

(other kind of head)

d approach.

[tYscrew.

Figure 12 — Approach 1, no features (here the hierarchy may become very complex)
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Metric threaded bolt/ screw

—s Hexagon head bolt

— Hexagon head bolt with flange with fine pitch thread, full shank
— Hexagon head bolt with flange with fine pitch thread, reduced shank
— Hexagon head bolt with flange, full shank

— Hexagon head bolt with flange, reduced shank

— Hexagon head bolt with metric fine pitch thread

. I—lnyngnn head -screw

To implemg
class has tv
the ext

the ext

Four geomgtry features are used in the feature branch: head, shank, end and internal driving.

NOTE b
Any bolt or
classes ber

The terms
classes ang
planned ch
feature clag
available in
of item clas
in the contg

7.4 Exar

—s Hexagon head screw with metric fine pitch thread

—

Figure 13 — Approach 2, using features (simple hierarchy of classes)

vo branches (see Figure 14):
ernally threaded fastener component branch, and

ernally threaded fastener feature branch.

Fxternal driving features are included in the head features.

5crew in the component branch is related {6 up to four features in the feature branch which are
eath the four geometry features classes.head, shank, end and internal drive.

component class and feature class-have only been used to distinguish real fastener compo
geometry feature classes in the-ISO 13584-511 reference dictionary. This is not affected by

anges in the second edition of-the underlying PLIB standard (ISO 13584-42) where the con
s as a separate class entity for modelling a feature, or a composite property, will be no |

s by flagging that it is\a feature. The conceptual distinction of the two kinds of classes is impo
xt of this reference dictionary.

hple hierarchy of externally threaded fastener and the reference mechanism

Figure 14 s
uses this k

ernally-threaded fastener hierarchy introduction

o}
the future version of 1ISO~13584-42, but it would remain in essence the same, as a speciaIiZE]'tion

nt this idea into the fastener reference dictionary, the sub-tree under_externally threaded fasténer

leaf

nent
the
Cept
ger

tant

ind of compos

1ass

iton mechanism with references to feature classes, because some of the other

components do not have so obvious feature categories, or they have features which are very simple so that it
does not make sense to introduce special classes for them. In these cases, the properties are directly defined
for the respective component class.

The arrow (Figure 14) from externally threaded fastener component class to externally threaded fastener
feature class illustrates the reference mechanism for the purpose of referencing the feature classes and their
properties by any externally threaded fastener component.
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Externally threaded fastener

Externally threaded |  F Reference Externally threaded
fastener components fastener features
a V. X ~a o~ . X e
Metric . -
fhreaded Tapping Drilling Head Shank End Intgrnal
screw screw drive
bplt/screw

SRR R R A R R R AR I R AR R R o R R R R R AT

' Y
Some simple families Some simple families
of components belong of features belong
to each class, e.g. to each class, e.g.
hexagon head hexagon head
bold to metric to the head feature

threaded bolt/screw
Figure 14 — Main hierarchy of‘externally threaded fastener

7.4.2 Reference properties and reference mechanism

In the 1SO 13584 modelling methodology;tthe reference mechanism is realized by using two kinds of
properties — the class_instance_type propeérty and the sub-class selection property.

A class_instance_type property references the respective feature class from the component class|by its BSU.
In the model of ISO 13584-511, there are five class instance type properties defined:

a) |head properties, indicating’head class;

b) [shank properties,/indicating shank class;

c) |end properties, indicating end class;

d) |internal drive properties, indicating internal drive class;

e) |thread properties, indicating thread class.

Each—efthese—<ctassesis opcuia“l_cd into—some—teaf—classes (occ the c/\alllplc i Figwc 15), and each leaf
class is identified by a code value. It is necessary to go to a specialized class when a specific fastener is
modelled. This is done by a sub-class selection property. There are five subclass selection properties, which
all provide a list of possible values or code list:

— type of head;

— type of shank;

— type of end;

— type of internal drive;

— type of thread.
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EXAMPLE 1 The right column in Figure 15 shows some of the values (codes) of type of head and the left column
shows their corresponding head features.

EXAMPLE 2 Hexagon head bolt (Figure 16) is composed of four features: hexagon head with washer, plain shank, flat
point, and metric external thread. In this case, the values of these subclass selection properties contain the following code:
type of head = HEXW, type of shank = PLA, type of end = FLA, type of thread = MET.

Some values of type of head

—_—A
12 point flange head 12PFL
Button head BUT
Cup head CHD
Cheese head CHS
Cylindrical head CLD
Countersunk head COoT
Head Cheese raised head CRAI
properties ) Eyelet shape head ELS
Eye shape head EYS
Hexagon head with flange HEWF
Hexagon head HEX
Hexagon head with collar HEXO
Hexagon\head with washer face | HEXW

Figure 15 — Some values of type of head and corresponding head features

Figure 16 shows how the\subclass selection properties are used for the selection of the correct leaf fegture
class. The |subclass.Ssetection properties are defined above the split of the component hierarchy and|the
feature hierarchy, i.e..they are visible in both branches. They are made applicable (i.e. usable) at the level of
the generall fastener types and at the level of the general feature types, i.e. the concrete types of fasteners
and featurep. are sitting below this level.
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Metric

bo

Countersunk flat head screw with cross recess (type H)

Countersunk flat head screw with cross recess (type Z)

Cross recessed (type Z) countersunk flat head screw

Cross recessed (type H) cheese head screw

Cross recessed (type H) pan head screw

Cross recessed (fypn 7) cheese head screw

t/screw

Cross recessed (type Z) pan head screw

Cup head square neck bolt

Cup head square neck bolt with large head

Hexagon bolt with flange, full shank

Hexagon head bolt -

Hexagon head bolt
Type of head 5HEXW
Type of shahk = PLA
Type of end = FLA
Typelof thread = MET

Where
HEXW = Hexagon head
PLA = Plain shank
FLA = Flat point

MET = Metric external thread

vith washer

Figure 16 —Sub-class selection property, assignment of hexagon head bolt

A sulib-class selection property has a specific characteristic (in this sense, it is a special kind of property): if it is

maq
valu
this

e applicable for a class A, then this property may be given a value in one of the subclasses of
e is assigned at the subclass level. Each instance of the class (e.g. each fastener) has the sar
property. We first assign values to these properties for the features at the leaf level, e.g. in

bramch, the feature hexagon head with washer is given the code HEXW. Then we can use this

comn
hea
mat

ponent branch to select the respective feature, e.g. for the class hexagon head bolt, the prop
1 is given the value HEXW. Thus,.the selection of the correct feature class (see Figure 17) is
ch of the corresponding subclass.selection properties.

A, and this
he value for
the feature
code in the
erty type of
jone by the
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4 class instance type
properties are visible here:
head feature properties,
shank properties,
end properties,
internal drive properties

4 subclass selection
properties are visible here:
type of head,
type of shank,
type of end,
type of internal drive

Extornally-threaded-fastener(item)
tener{item)

Externally threaded

)/Reference

mechanism Externally threaded

fastener components

fastener features

/
Metric . -
threadeq Tapping Drilling Head Shank End Inte_rnal
bolt screw screw drive

Iy

TYYYY O vYvYY

T

VY WYY TYYYY vvevy

All the 4 subclass selection properties The subclass selection property type
visiblg at the level of externally threaded of head is applicable here, and
fastenpr and other 4 class instance type the value of it will be assigned at its

properfjes visible at the level of externally leaf classes, e.g. for hexagon head
threaded fastener component are applicable with washer, type of head = HEXW
here. Apd the values needed are assigned
to the subglass selection properties at the lower
level (its lepf classes), e.g. for hexagon headbolt;
type of Head = HEXW, type of shank = PLA;
type of end = FLA
Figure 17 — Feature reference mechanism
7.5 Propgerties
7.5.1 Glopal property and local property

YTy

During the development of ISO 13584-511, we found that some of the properties (e.g. material, mass,
manufacture date, etc.) can be used not only in this reference dictionary but also in other ones. On the other
hand, as the basic principle that duplication should be avoided in international standardization, we realized
that we should distinguish such properties from the properties that can be used only in a single reference
dictionary. We also checked IEC 61360-4-DB, and referenced four properties from it:

AAEO012 International standard;
AE687 Quality authentication;
AAE752 Mass;

AAF043 National standard.

38
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Global properties are properties that are specified for use in several reference dictionaries.

Local properties are properties that are specified for use in a single reference dictionary.

EXAMPLE 1 P511BAA008 Designation is a local property only for fastener reference dictionary.
EXAMPLE 2 P511BAAO011 EAN/UCC code is a global property which can be used for the reference di
Mechanical component for general use.

7.5.2 Geometry and non-geometry property

In the past, it was mainly those people involved in product design and engineering who were interg
librgries. They mainly focused on the geometries of products and, as a result, most product prope

ctionaries of

sted in part
rties in real

par{ libraries (or standard part libraries) provided in the market by CAD/CAx system vendors'wele geometry

pro
in in
geo|
dim
imp

Gedq

Non

properties like material, mass, hardness, manufacture date, etc. {f@ property is not a geometry pro

non

EXAMPLE 1

E
fast

NOT

7.5,

As
est3g
refe
sele
the

Cla
the

Ac
of f

erties rather than non-geometry properties. In recent years, along with the further usage of IT
metry properties (e.g. management properties) and, of course, also a few geometry propertie
bnsions about product shape). Now people have realized that the non-geomeétry properties
brtant as geometry properties in part library.

metry properties are properties specified for geometry characteristics'of components.
-geometry properties are properties specified for non-geometry ¢haracteristics of component
-geometry property.

The property nominal length P511BAA257 is & geometry property specified at fastener class

MPLE 2
ner class.

The property fastener hardness class R511BAA344 is a non-geometry property which is

E Fastener hardness class is not a class in'the sense of ISO 13584-42: it is the name of a property.

3 Reference mechanism propertyand general property

discussed in 7.4.2, reference-mechanism properties are such properties which have the
blish a relationship between”classes. This allows the clustering of properties in feature ¢
rence mechanism is implemented by two kind of properties — class instance type properties a
ction properties. These properties do not describe product characteristics, they are used for
Felationship from a-elass to its features.

s instance type-properties are used as pointers which reference another class by means of
pther class/Ihe data type is class instance type.

ass _instance_type property in 1ISO 13584-511 normally references a feature which stands for

featurevclass. To select one of these subclasses, subclass selection properties are used: A

batures rather than a feature class itself. Thus, there exist a number of subclasses of the

hpplications

dustry, many logistic and warehouse people have paid attention to e-catalogues,which includ¢ more non-

5 (e.g. main
are similar

s, including
perty, itis a

specified at

function to
asses. The
nd subclass
bstablishing

the BSU of

a category
referenced

\ sub-class

selection property has the same value for the whole class and specifies the subclass which is referenced by

the

class_instance_type property.

The detailed description of the reference mechanism can be found in 7.4.2.

All the other properties are called general properties and describe real characteristics of the modelled product
in the reference dictionary.
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7.6 Hardness and thread

7.6.1 Har

dness

Hardness is an important mechanical characteristic of mechanical components in general use. Four properties

are defined

fastens

hardne]

in the reference dictionary for hardness:

core hardness;

surface hardness;

r hardness class; and

ss test method ID.

During Conpmittee Draft (CD) ballot, hardness was defined as a PLIB-class with only two properties: cod

hardness ra
relevant prg

ting scale and value of hardness rating. However, during DIS ballot, the class, was deleted and
perties were directly used in the relevant classes. Reasons for this decision:

a) hardness has no subclasses;

b) there are only a few properties;

c) these groperties are mostly used in the fastener reference dictionary ‘and not important for other referg
dictionaries.

7.6.2 Thread

In contrast with hardness, thread was only specified by some properties rather than a class during CD ba

However, althread class was introduced during DIS baltet:.

As already|mentioned, thread is defined as a. subclass of mechanical component for general use be

fastener, ra
geometry fg
define it af

component

ther than in the geometry feature branch of externally threaded fastener feature, even if it is a
ature class similar to head, shank) end, and internal drive of fastener. However, it was decide

5 for general use besides fasteners.

There are five subclasses under.thread class: metric external thread, metric internal thread, tapping sd

thread, thre

7.7 Tool

The most i

reference d

software to

ad forming screw thread, wood screw thread.

mportant-tool which has been developed is the CNISPLBrowser by which we can browse
ictionary, check constrains and errors, and generate most annexes of 1ISO 13584-511. Thus,
bl Covers most work of the standard documentation.

e of
the

nce

llot.

Side
real
d to

a higher level outside fasteher to support references from other components of mechanical

rew

the
this

7.8 Conclusion

The reference dictionary of 1ISO 13584-511 only includes the parts described in the various ISO mechanical
fastener standards. It is necessary to add a large number of particular fasteners for using reference dictionary
in business. Actually, when building up the 1SO 13584-511 reference dictionary, it is very important and
difficult to give out the unambiguous definitions of many properties and classes because those definitions are
represented by the figures, and not by the language in ISO mechanical fastener standards. Hence, the
members of the team should include an expert on fasteners. In addition, the important aspects for us in the

future may

be how to use it in business and how it may be extended.
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8 Lessons learned

8.1 General

In order to sum up the experience gained from the various projects, feedback was requested on the basis of a
small questionnaire containing the questions below.

a) |If you had to do the same or a similar project, what would you do as you did, what would you do
differently?

b) Whatdo you consider as your biggest mistake > Watdoyou consider as your bestdecision during the

development process?
c) |What do you think other groups can learn from your experience? What advice can you give thgm?

The| responses provided are given in 8.2 to 8.4.

8.2 ISO/TC 37 (reference dictionary for cutting tool)

Q: |If you had to do the same or a similar project, what would you ‘do as you did, what wduld you do
diffgrently?

A: |We would do the same as we did.
Q: | What do you consider as your biggest mistake?

A: |We cannot identify a “biggest mistake”. We had“{o learn from small mistakes, in the absgnce of any
guidance, and the initial learning process was longer.than we had expected.

What do you consider as your best decisioniduring the development process?
To involve domain experts from more;than one company.

What do you think other groups<éan learn from your experience?

The benefit of using a PLIB editor for capturing domain knowledge.

What advice can youigive them?

> 0 ®2 0O *» 0

Make sure that jthe domain experts understand enough of the information modelling gpproach to
confribute their expertise efficiently at an early stage.

8.3| IEC/TC/3/SC 3D (reference dictionary of electrotechnical components)

Q: |If\you had to do the same or a similar project, what would you do as you did, what wquld you do
differefrtty?

A: Nowadays, under influence of technological developments on databases and user experience the
following would have been done differently:

— make requirements and configuration rules on data format less strict (allow version changes that do not
affect the data type);

— create optionality to instantiate the levels of specified level types (when min, typ, max is specified, allow
e.g. to only instantiate typ);

— extend the condition mechanism to allow the definition of optional conditions.

© ISO/IEC 2008 — All rights reserved 41


https://iecnorm.com/api/?name=f5b73fb57c0daa95f1e5bc142efea641

ISO/IEC GUIDE 77-3:2008(E)

Q: What do you consider as your biggest mistake?

A: The transition of the dictionary content from paper-based to database format should have been done
sooner. The failure to clarify the copyright rules properly has caused different interpretations on the allowed
usage.

Q: What do you consider as your best decision during the development process?

A: Organizing the dictionary content in a classification hierarchy with single inheritance.

Q: What do you think other groups can learn from your experience?

A: Create| well-defined conventions and requirements on the dictionary content as well as configurgtion
management rules by creating a document similar to IEC 61360-1 relevant to the domain.

Q: What ddvice can you give them?
A: Consult the user community both before and after the publication of dictionary content: Publish dictiopary

content as goon as possible even if it is a limited domain so that a wide user community can be reached |and
can give fegdback on the content as well as the way the information is structured.

8.4 ISO/TC 184/SC 4/WG 2, ISO 13584-501 project team (reference-dictionaries for
measuring instruments)

Q: If you |had to do the same or a similar project, what would you do as you did, what would yod do
differently?

A: When we started the project, we had only primitive toels' and a simple PLIB server for capturing|the
product corjcepts for building a PLIB dictionary.

Now we haje more sophisticated tools, which may canvert definitions in spreadsheets into a PLIB dictiopary
and vice versa, so we may gather information moré-directly from the domain experts. (For domain engingers,
PLIB tools ¢r OOP concepts in general are too difficult to handle.)

Thus, if we jhad to redo the project, we would-Use the online software tools more intensively.

ISO 1358401 was one of the pioneers of the reference dictionaries. There are many things we have leafned
or found on|the way. So in this sense all the problems we had might not have been avoidable.

Neverthelegs, one of the most difficult things was to explain basic PLIB concepts to domain engineers, angl on
this account the present ISO-13584-42 document was not very helpful. In this light, this problem still persjsts,
and as long as it does.sg, it would not be a good idea to start a PLIB dictionary development involving| too
many domain engineers. We should have selected a small team of willing few experts from companies [that
could providle just.resources for the objective.

Q: What doyou consider as your biggest mistake?

A: Letting the domain engineers develop the first draft of the document. We learned that it requires a special
talent and expertise to develop an International Standard. We should have clearly separated the supply of
domain knowledge and the development of an International Standard, such as for ISO.

Another important aspect is that the industrial organizations standing behind the development should have all
required international contacts to clarify political problems early. It would be advantageous, if the reference
dictionary were in real use by industry before standardization starts.

Q: What do you consider as your best decision during the development process?

A: Having adopted a database-oriented approach from the onset of dictionary development.
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Q: What do you think other groups can learn from your experience? What advice can you give them?

A: The development cost, time, and human resources necessary for the development of a reference
dictionary should not be underestimated. It is important to have a clear vision of the target users of the

refe

rence dictionary and how they will use the reference dictionary in their business.

Otherwise, the danger is that the reference dictionary will soon lose interest and support in industry.

9

Conclusions
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9.3

General

clause contains a summary of the important statements, as well as some conclusions drav
erience of the various projects.

Efforts

brojects give the advice to not underestimate the efforts which are.involved in the develo
rence dictionary. It became obvious that the development of a reference dictionary is mo
sferring existing standards into a different representation: the elements which are required for
onary are not always available in the current standards (e.g. definitions, clear relationshi
hed elements, possible values of properties, etc.). This requires inventing new elements or
ting definitions. Thus, it is important to have both domain experts and modelling experts in the
bcessary to have tools available that support the experts,in“Creating their specifications and rey,
fdata for syntactic correctness and automate part of the ‘work.

projects felt to be pioneers in the area of building reference dictionaries. This increased thd
rts because no examples existed on how to“organize the development process. Each prd
blop their own strategies and spend time en.organizing and evaluating the defined processes,
brm of trial and error. Other projects spent efforts on developing software for visualizing ar
onary data. All this increased the overallefforts.

still true today that the effort for.the development of a reference dictionary should not be unde
he other hand, it is expected:that with the experiences gained, with more tooling available, an
erienced people, the required-efforts for developing reference dictionaries will significantly be
Fe projects.

Project setup

As
and
tea

already mentioned, all projects involved modelling engineers and technical engineers in the prq
they tried:\o-involve people from different companies from the beginning to get different vig
and ensure that the result is supported by a broad community.

vn from the

pment of a
e than just
a reference
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i with more
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arly identify

the scope of the reference dlctlonary (e.g. by referrmg to the ICS) and to mvolve all potent|ally interested
parties to avoid conflicts with respect to competence and responsibility. A clear specification of the conditions
for use is a prerequisite that companies will use the dictionary in their daily business processes. Therefore, the
copyright rules should be specified as early and as clear as possible.

9.4 Required knowledge and training of experts

In many reports, problems or achievements with respect to the training of experts were mentioned. It is clear
that the domain experts need to have some understanding of the formalization of knowledge in a reference
dictionary. In some reports the lack of this understanding was regarded as a main problem slowing down the
process. On the other hand, in ISO/TC 29 this was not seen as a big problem: experts did not need to
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