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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 non-governmental, in liaison with ISO, also take part in
thel\t/vork. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

Intgrnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to.the"member
bodies for voting. Publication as an International Standard requires approval by atJeast 75 % of the
member bodies casting a vote.
Attgntion is drawn to the possibility that some of the elements of this part of ISO 13584 may be the
subject of patent rights. ISO shall not be held responsible for identifying-any or all such patent right

2

Intgrnational Standard ISO 13584-1 was prepared by Technical Committee 1ISO TC184,
Inddistrial automation systems and integration, Subcommittee S€&/4, Industrial data.

IS 13584 consists of the following parts under the general'title Industrial automation systems and
integration — Parts library:

O Part 1: Overview and fundamental principles

O Part 10: Conceptual description: Conceptual model of parts library

O Part 20: Logical resource: Logical:thodel of expressions

O Part 24: Logical resource: Logical model of supplier library

Part 26: Logical resource; Information supplier identification

Part 31: Implementation resource: Geometric programming interface

O Part 42: Description methodology: Methodology for structuring part families
O Part 101:\/lew exchange protocol: Geometric view exchange protocol by parametric program

O Partst02: View exchange protocol: View exchange protocol by ISO 10303 conforming
specification
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reflects its structure:
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O Parts 10 to 19 specify the conceptual descriptions;

Parts 20 to 29 specify the logical resources;

[ I

Parts 30 to 39 specify the implementation resources;
O Parts 40 to 49 specify the description methodology;

O Parts 100 to 199 specify the view exchange protocol.

ISO 13584-1:2001(E)

Should further parts of ISO 13584 be published, they will follow the same numbering pattern.
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Introduction

ISO 13584 is an International Standard for the computer-interpretable representation and exchange of
parts library data. The objective is to provide a neutral mechanism capable of transferring parts library
data, independent of any application that is using a parts library data system. The nature of this
description makes it suitable not only for the exchange of files containing parts, but also as a basis for
implementing and sharing databases of parts library data.

IS 13584 is organized as a series of parts, each published separately. The parts of ISO 13584 fa
intol one of the following series: conceptual descriptions, logical resources, implementation fesources,
desgription methodology, and view exchange protocol. The series are described in this part.of ISO
13584, which also provides an overview of ISO 13584 and its structure.

Vi
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Industrial automation systems and integration — Parts
library — Part 1. Overview and fundamental principles

1 Scope

ISO 13584 prowdes a representatlon of parts Ilbrary information together with the necessary

complete life cycle of the products where the library parts may be used, including product design,
manufacture, use, maintenance, and disposal. The standard provides a generalized structurge for &
parts library system and does not define a fully detailed implementable parts library system.
Thig part of ISO 13584 provides an overview of the ISO 13584 standard and its stryucture.
Thqg following are within the scope of this part of ISO 13584:

O a summary of the content of the other parts of the ISO 13584 standard series;

O fundamental principles upon which the ISO 13584 standard is\based.

Thqg following are outside the scope of this part of ISO 13584

O the information models defined for capturing parts library data;

O the definition of the implementation resources fieeded to process parts library data.

2 Normative reference

Thqg following normative document contains provisions which, through reference in this text, constijute
proyisions of this part of ISO 13584. ‘For dated references, subsequent amendments to, or revisions
of, any of these publications do_netiapply. However, parties to agreements based on this part of ISO
135984 are encouraged to investigate the possibility of applying the most recent edition of the
norative document indicated-below. For undated references the latest edition of the publication
refdrred to applies. Members of IEC and ISO maintain registers of currently valid International
Stapdards.

IS 10303-1:1992, Industrial automation systems and integration — Product data representation gnd
exchange — Part-1: Overview and fundamental principles.

3 Terms, definitions and abbreviations

3.1 —Terms-and-definitions

For the purpose of this part of ISO 13584, the following terms and definitions apply. Some of these
terms and definitions are repeated for convenience from ISO 10303-1:1994.

3.1.1

abstract part
a part that is only defined by a partial specification and that cannot be materially provided by the
organization that defines the specification
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3.1.2

dictionary
a table consisting of a series of entries. One meaning corresponds to each entry in the dictionary and
one dictionary entry identifies one single meaning

3.13

functional model
the library data that represent one representation category of a part in an integrated library

EXAMPEE—Afunctionat-modetof-aprecisetydefimedt-screw-may-conststof parametric programs-whicthmay be
used to generate different geometric functional views of the screw in a CAD system database.

3.14

fungtional view
a data that represent one representation category of a part in product data

EXAMPLE  The structure of a functional view corresponding to geometry is not dependent on the part to be
represented. This structure is specified as a functional view class.

3.15

gerleral model
library data that carries the definition and identity of a part in an integrated library

3.116

imglementation method
a technique used by computers to exchange data.that is described using the EXPRESS data
spegification language

NOTE Adapted from ISO 10303-1:1994.
3.1)7

infgrmation model
a fgrmal model of a set of facéts; concepts or instructions to meet a specific requirement
[IS® 10303-1:1994, definition 3.2.21]

3.118

integrated library
opegrational system consisting of a library management system and a user library

3.19

library data
a set of data that represents information about a set of parts

3.1.10
library data supplier
supplier

an organization that delivers a library in the standard format defined in ISO 13584 and is responsible
for its content
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3.1.11

library end-user
user
the user of an integrated library

NOTE The library end-user:

— consults the data contained in the library;

— selects a given part;

— requests the transmission of a selected view of this part from the library system.

3.1.12

LM

IibrFry management system
as

ftware system enabling the library end-user to use the content of an integrated library
NOTE This software system is not standardized.
3.1]13

library part
a pqrt associated with a set of data that represents it in a library

3.1]14

librpry part data
dat@ that represent a part in a library

3.1]15

librpry system
a structure designed to facilitate the storage and-retrieval of parts or views of parts

3.1116

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

3.1)17
parts library

librpry
an identified set of data and possibly programs which may generate information about a set of part

(2]

3.1]18

physicalgpart
a part-that can exist in several equivalent copies and which is capable of being supplied by the library
datéa_supplier who describes the library data for this part

NOTE compare to: abstract part.
3.1.19

product
a thing or substance produced by a natural or artificial process
[ISO 10303-1:1994, definition 3.2.26]
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3.1.20

representation category
an abstraction used to distinguish between various possible user requirements regarding a part
representation

NOTE In the model defined in this International Standard, this distinction is formally expressed in terms of a view
logical name and in terms of the view control variables.

3.1.21

resource construct
a collection of EXPRESS language entities, types, functions, rules and references that together define
a valid description of data

NOTE Adapted from ISO 10303-1:1994.
3.1]22

sugplier library
a sé¢t of data, and possibly of programs, for which the supplier is identified and that describes in the
stamdard format defined in ISO 13584 a set of parts and/or a set of representations of parts

3.123

usdr library

information that results from the integration of one or more supplier libraries by the library
mafnagement system and possibly from a later adaptation performed by the user

3.124

viey control variable
a variable of enumerated type that may be associated with a view logical name and intended to
further specify the perspective adopted by'the user regarding a part

EXAMPLE The possible values for a view/control variables for geometry are: 2D, wire frame, and solid.

3.1J25

viey logical name
an identifier of a representation category corresponding to a perspective that can be adopted by a
user regarding a part

EXAMPLE Viewdogical names are for example: geometry, inertia, kinematics, etc.

3.2| Abbreviated terms

O €AD: Computer Aided Design;

O CAXx: Computer Aided Tools.

NOTE The abbreviation CAx is used for all computer systems that may be used as an aid in engineering and
need not include a graphic capability.
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4 Overview of ISO 13584
4.1 Purpose

ISO 13584 specifies the structure of a library system which provides an unambiguous representation
and exchange of computer interpretable parts library information. The data held in the library are a
description that enables the library system to generate various representations of the parts held in the
library.

The structure is independent of any particular computer system and permits any kind of digital
representation of part representatron The structure WI|| enable consrstent |mplementat|ons to be

of the structure defined in ISO 13584, and any interface between this system and auser of the
sysiem is the responsibility of the library management system vendor and is not,specified in ISO
13534.

4.2| Components of alibrary system

Thg components that form a library system may be split into a number of functional areas, which afe
illugtrated in Figure 1.

/ \ Parts Representation ( \

Representation
Transmission
Interface

I nterface tq
External
Systems

Library —>
System

Computer
System

Library
lnterrogation
Interface

e
—

\ Dialogue Flow

Library Data

Supplier
Library

Figure 1 — Functional areas of library usage

4.2.1 User to computer system communication
The interface between the user and his computer system is not defined in this International Standard.

NOTE This would be application dependent and form part of the user interface supplied by a vendor as part of a
computer system.
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4.2.2 Interface to external systems

The interface between a library system specified in ISO 13584 and other software systems that are
considered in ISO 13584 are the following:

O library interrogation interface (see 4.2.2.1);
O representation transmission interface (see 4.2.2.2);
O input interface for library data (see 4.2.2.3).

4 2 2 1 Librarv intarronqation intarfacn
L ooyt e o gatrto e aee

Thq library interrogation interface is not defined in this International Standard. This International
Stapdard specifies the data that shall be provided by a library data supplier to support user'access|

NOTE A library interrogation interface includes facilities to select parts from the library and to define the
orieptation, position and representation category of the part selected.

4.2P2.2 Representation transmission interface

Thg representation transmission interface enables the library system to send parts representationg to
the Juser computer system. The representation transmission interface depends on the representation
reqtired by the user when a part is selected. Possible user requirements are modelled as
repfesentation categories. The interface used for each representation category shall be specified in
the [part of ISO 13584 that defines the representation category. ISO 13584 uses the formats and
inteyfaces specified in other international standards wherever ‘appropriate.

EXAMPLE  User requirements that may be modelled in the\lISO 13584 standard series as representation
catdggories include symbolic representation and behavioural medel.

In particular, a part representation that is defined @ccording to an 1ISO 10303 application protocol may
be ¢xchanged together with an ISO 13584 librasy and transmitted to the user computer system when
the [corresponding part and representation.gategory is selected by the user.

A geometric programming interface is(specified in ISO 13584-31. This geometric programming
inteyface permits the exchange of parametric shapes that describe the implicit geometry of familieq of
parts in the format of a parametricprogram.

NOTE This geometric programming interface includes a FORTRAN [1] binding.
4.22.3 Input interface for library data

Thq input interface for library data enables the integration of supplier libraries within a library system.
Thq library datashall consist of a data repository that conforms to an implementation method as
spegified inISOQ'10303. Depending on the representation categories contained in the library, other
data repasitories may be provided that are in other formats. The information models of these data
reppsitories are defined in ISO 13584-24 and in the view exchange protocol parts of ISO 13584.

4.3 Iniernal structure of aTibrary sysiem

A library system consists of a dictionary, LMS and library content as shown in Figure 2. ISO 13584
defines these modules by the requirements placed upon their functional behaviour. ISO 13584 does
not standardize their implementation.
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/ D / Library Content \

Representation i
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Interface ’_H_’_I_‘ < Datay

— O

0 Functional General
n M odel M odel
Classes classes
a A
_ r
Library
Interrogation <4—» y
Interface

\ Library Management System /

Figure 2 — Library system

4.3{1 Dictionary

D

Thq dictionary consists of a set of entries associated with a’htuman-readable and computer-sensib
representation of the meaning associated with each entry.<The dictionary may be accessed by the
user and referenced from library data.

Thqg dictionary provides a referencing mechanism,between library data obtained from different
suppliers and enables the user to obtain an understandable view of the parts held in the library. Th
dictjonary structure is specified in 1ISO 13584-42.

D

A supplier library may contain only dictionary entries. These entries provide computer-referable
identifiers for the concepts involved in.some application domain.

EXAMPLE 1 IEC 61360-4 defines.dictionary entries for a large number of component properties in the
elegdtrotechnical application domain. A reference to one entry of this dictionary enables the identification of on
congept whose definition is contained in IEC 61360-4.

%

A supplier library may-contain both dictionary entries and library content. In this case, the dictionar
entties provide apsaccess path to a set of parts that may be selected by the user.

EXAMPLE 2 A‘supplier of parts may describe these parts as an ISO 13584 library. The dictionary provides tfe
defipitions of-the” components supplied and their properties. Its library content specifies each of the parts that may
be grovided-by this supplier of parts.

4312 ¥ibrary management system

The library management system is a software system that enables the library end-user to use the
content of an integrated library and to load data into that library.

NOTE The library management system is not standardized within ISO 13584.
4.3.3 Library content
Library data are structured into classes in accordance with the object-oriented paradigm. Three kinds

of classes are considered in ISO 13584. The contents of the three kinds of classes described below
may be exchanged using the structure and exchange format specified in ISO 13584
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EXAMPLE

O

general model classes enable library data suppliers to provide the definitions of collections of
similar parts considered as a part family;

functional model classes enable library data suppliers to provide various representations for
these collections of cognate parts;

Examples of representations are geometric, schematics, and procurement data.

functional view classes enable the specification of the kind of representation provided in the
different functional model classes. Some functional view classes are standardized in the view
exchange protocol series of ISO 13584. A library data supplier may also provide the definition

of e owmn functional viow olacco
STtS-OvWwH o et o re W Eratss

Thgse three kinds of classes are illustrated in Figure 3.

A parts library is an extension of a dictionary. A dictionary only defines a hierarchy of classés and fthe

properties associated with each class. The library content of a parts library also defines’the set of

instances contained within each defined class.

Representation Representation by Representation [SO 4014
by explicit 1ISO SO 13584 by parametric hexagon headed
1030 data model parametric program data model bolt
[:l t] t | 1]d
[ Program [:1 05 2 |12
‘ 1 ‘ 05 3 |12
= 05| 2 |14
> <
\ / J
| Functional model General model —
classes (geometry) classes
v

/ Functional view (geometry)

CAD
System

Figure 3 — Structure of library contents

When the user CAx system conforms to an ISO 10303 application protocol(s), the provisions
contained in ISO 13584 ensure that it is possible from a library content to generate a functional view

that conforms to an ISO 10303 application protocol.
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5  Fundamental principles

ISO 13584 separates the representation of information held in a parts library from the implementation
method used in data exchange.

ISO 13584 uses a formal data specification language, EXPRESS, to specify information about the
structure of a library.

ISO 13584 separates information about the structure of a parts library from the information about
different representations of each part or family of parts in the library. ISO 13584 permits information
about part representation to be specified by different standards, and includes mechanisms which
enable references to such descriptions.

EXAMPLE 1 The definition document which uses text to describe a family of parts may be exchanged using the
1ISO|8879 SGML [2] format. ISO 13584 is intended to permit reference to such a description.

EXAMPLE 2 The behaviour of a family of electronic parts may be exchanged using the VHDL [3] format. ISQ
135B4 is intended to permit the use of such a format.

IS 13584 uses a methodology derived from the methodology defined in ISO 10308-31 for
conformance testing of implementations of ISO 13584.

5.1 Fundamental concepts and assumptions

5.1J1 User requirements regarding a part representation

Datp that should be generated to describe a library part withinsa product depends upon the user’s
requirements about the use of the part representation.

EXAMPLE The data that are generated in a computer aided.engineering system during the functional design
of ap electronic circuit board are different from those generated for the representation of that part in a 2D drafting
system.

5.12 Representation category

Theg user’s requirements regarding a part\representation may be modelled by a representation
category. Within ISO 13584, each representation category:

O is identified by a view logical'name and may be further qualified by view control variable valjes;

O is associated with aminformation model that specifies the data that shall be generated for egch
representation of@dibrary part within a product;

NOTE Such an information model is called a functional view.

O is associated with one or more information models which specify the library data, called the
functional model, required to enable the library to generate a functional view of a library part

O IS ‘associated with a representation transmission interface that defines how a view is created

from-a maodel-
HOH-a-Hoaes

EXAMPLE In ISO 13584, the geometry perspective defined in ISO 13584-101:
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O has the view logical name of "basic_geometry” and has four view control variables
("geometrical_level”, "detail_level”, "variant” and "side”);

O is intended to be represented in product model data as a geometrical view that is a
representation in a manner that is consistent with ISO 10303-43;

O is associated with functional models that include parametric programs;

O requests the representation transmission interface specified in ISO 13584-31 to be
implemented on the user system for the creation of geometric views from parametric programs.

o Y |
510 Lidrary TIuucl

A user library may be modelled, through the object-oriented paradigm, as hierarchies of classes:
General model classes, carry the part identities and their definition properties. Functional madel
clagses, provide for creation of the different part representations associated with the different
representation categories. Both class hierarchies are organized according to the
generalization/specialization relationship.

EXAMPLE 1 1SO 4014 defines a set of standardized head machine bolts. Following the object oriented
paradigm, this set may be modelled as a general model class whose instances model‘€ach of the parts
conforming to 1ISO 13584.

EXAMPLE 2 The set of data and parametric programs required to producethe geometrical views of these pgrts
may be gathered in a class that refers to the previous class and that supporis geometrical view creation of thgse
parts.

5.1/ Incorporation of libraries from different sources

A uger parts library consists of parts libraries coming from one or more library data suppliers that afe
autpmatically incorporated in the user library. The structures and exchange format specified in 1ISO
13584 permits parts libraries originating from different library data suppliers to be managed
congistently within the same software system,

IS 13584 permits the description of libraties of abstract parts such as the standard parts specified in
international or national standards, and lhbraries of physical parts, such as the parts usually descriljed
in supplier catalogues. Hence, both categories of parts may exist in a same user library and may b
selgcted according to user needs:

5.1/5 Semantic dictionary

A d|ctionary, populated-\by library data suppliers, provides computer-referencable entries associated
with each class and-preperty defined in a supplier library. It also provides a referencing mechanisn
betjveen libraries’ef different suppliers.

NOTE It is intended to define progressively standardized dictionary entries which may be referenced by supplier
librgdries. This work will be done inside different standardization committees following the methodology specifigd
in the description methodology series of parts of ISO 13584. Standardized dictionaries will provide for multi-
suppliersearch in a user library that contains library data from several sources.

EXAMPLE |IEC 61360-4 is an example of a semantic dictionary. This dictionary was developed by IEC SC 3D.
5.1.6 Part selection
The parts described in parts libraries are intended to be selected by a library end-user and to be

inserted within the model of some product. The information required to support this selection process
shall be provided by the library data supplier and shall be stored in the user library.
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5.2 Relationship between ISO 13584 and other standards

5.2.1 External files

An ISO 13584 conforming supplier library shall consist of one data repository conforming to an
implementation method of ISO 10303. This data repository may refer to other data repositories, called
external files, conforming to other Standards for part-related information. The following standards
have been identified as suitable for exchange of part representation information:

O textual information: ISO 8879 (SGML);

O part model information: 1SO 10303 (STEP);

IEEE 1076 (VHDL).

IS 13584-102 specifies the information model of supplier libraries which reference files conforming
to I$O 10303 application protocols.

5.2]2 Use of library parts in product data

WhEn a part is selected from a library, data are inserted into product model.of the user product
moglelling system. Such a user product modelling system may store data about a part in a format that
conforms to an ISO 10303 application protocol. In such a case, it was a-design goal of ISO 13584 that
it should be possible to generate data through the transmission interface (see Figure 1) that compl|es
with the information model of that ISO 10303 application protocol.£T 0 achieve this goal:

O an 1SO 13584 library may contain part representations that conform to any of the application
protocols which form part of ISO 10303;

O the geometric programming interface defined in ISO 13584-31 is specified in terms of the
geometry information model defined in ISO 10303-42. The mapping onto the geometry defined
in any of the application protocols of ISO 10303 is therefore straightforward.

With regard to the references between praduct model data and library data, three scenarios have

begn identified and are discussed in inforirative annex B. All these scenarios are compatible with the
information models defined by 1ISO 13584.

6 Structure of the ISQ 13584 series

Bedides this part of IS@-13584, ISO 13584 is divided into various series of parts. Each series of pgrts
hasla unique functiofyrin 1ISO 13584. Each series of parts may have one or more parts.

Thq series are listed below with their numbering scheme:

O conceptual description — parts 10 to 19;
O logical resources — parts 20 to 29;
O implementation resources — parts 30 to 39;
O description methodology — parts 40 to 49;
O view exchange protocol — parts 101 to 199.

6.1 Conceptual descriptions

Parts of ISO 13584 that belong to the conceptual descriptions series define the global conceptual
framework and mechanisms developed to allow the portability of multi-supplier and multi-
representation parts libraries, for exchanging and for updating. They present a problem domain

11

© 1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=2a16e6de5437112e6cde42871cdbed03

ISO 13584-1:2001(E)

analysis of the universe of discourse. They describe the concepts and choices made in the
formulation of ISO 13584. The division of the whole task to be performed into a number of logical
tasks that may be defined as a separate part of ISO 13584 is accomplished in the conceptual descrip-
tion series of parts. The detailed definition of a part so defined is not given in the conceptual
description series of parts.

6.2 Logical resources

The information model of parts library is provided by a set of resources. Each resource is comprised

of a set of data descriptions in EXPRESS, known as resource constructs. One set may be dependent
on other sets for its definition. Some resources constructs from ISO 10303 may be used to define ISO
13584 Tesources Corstructs:.

All the 1ISO 13584 resource constructs are defined in one part of the logical resources series{ Thesg
respurces may be used, but not modified, in a view exchange protocol.

6.3] Implementation resources

Eadh representation category may require a representation transmission interface to be implemen{ed
on a receiving CAx system to be able to interpret part models and to generate part views.

Thg implementation resources series of parts of ISO 13584 specify the standardized representatio
trarjsmission interfaces which may be referenced by a view exchange protocol. Each part of this
series either specifies an interface, with the requirements for its implementation, or specifies the
requirements for the implementation of one interface specified.in©ther standards.

-

6.4 Description methodology

Thg description methodology series of parts provides rules and guidelines for library data supplierg,
wh@ may be standardization organizations, parts suppliers or functional models suppliers. These riiles
arelintended to ensure consistency of a user library. They are mandatory for the standardization
conmmittees, in charge of specifying standardiZzed dictionary data. They provide optional guidelinesifor
part suppliers or functional model suppliers.

6.5 View exchange protocol

Eadh part of the view exchangeprotocol series of ISO 13584 specifies one set of requirements for|the
exchange of one representation Category of parts. Several view exchange protocols may refer to the
sanfie representation category.

A vlew exchange protocol may introduce different options that may be selected by an implementat{on.
Thg options are tefmed conformance classes. In this case the requirements of the view exchange
protocol are specified separately for each conformance class.

Eagh view-exchange protocol shall contain the following:

O the definition of the view that corresponds to the representation category the view exchange

Brat | xofaora to-
PTotoCoOTTCTCTS 10,

O when required, the structure of the library external files that shall be used to exchange parts
models corresponding to the representation category to which the views exchange protocol
refers;

O the representation transmission interface or interfaces that shall be implemented on the
receiving system to interpret the part models;

O one or more implementation methods from the set of implementation methods specified in ISO
10303;
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O when required, the standardized dictionary entries that shall exist in the semantic dictionary of
the receiving system;

O when required, the instance data, called standard data, that shall be recognized by any system
that claims conformance to the view exchange protocol.

View exchange protocols are intended to be interoperable. The same supplier library exchange
context may contain several view exchange protocol conforming exchanges. If the receiving system
does not support some view exchange protocols or view exchange protocol conformance classes
used in a supplier library exchange context, the data that correspond to these view exchange
protocols or view exchange protocol conformance classes shall be ignored.
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Annex A
(normative)

Information object registration

Document identification

In %der to provide for unambiguous identification of an information object in an open system,the
object identifier

[ iso standard 13584 part (1) version (1) ]

is absigned to this part of ISO 13584. The meaning of this value is defined in 1ISO8824-1.
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