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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 the work.
ISO collaborates closely with the International 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.

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

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

[SO 13584-24 was prepared by Technical Committee ISO/TC 184, Industrial automation systems and
integration, Subcommittee SC 4, Industrial data.

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

— Part 1: Overview and fundamental principles

— Part 20: Logical resource: Logical model of expressions

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

— Part 25: Logical resource: Logical model of supplier library with aggregate values and explicit content
— Part 26: Logical resource: Information supplier identification

— Part 31: Implementation resources: Geometric programming interface

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

— Part 101: Geometrical view exchange protocol by parametric program

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

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

— Parts 10 to 19 specifiy the conceptual descriptions;
— Parts 20 to 29 specify the logical resources;

— Parts 30 to 39 specifiy the implentation resources;
— Parts 40 to 49 specifiy the description methodology;
— Parts 100 to 199 specifiy the view exchange protocol.

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.

This International Standard is organized as a series of parts, each published separately. The
parts of ISO 13854 fall into one of the following series: conceptual descriptions, logical resources,
implementation resources, description methodology and view exchange protocol. The series are
described in ISO 13584-1. This part of ISO 13584 is a member of the logical resources series.

This part of ISO 13584 specifies the generic resources needed for supplier library modelling and
exchange. It also provides the EXPRESS integrated information models that permit the exchange of
libraries that consist either of definitions of families of parts, representations of families of parts, or
definitions of new representation categories that may be provided for any family of parts. Knowledge of
EXPRESS as defined in ISO 10303-11 is required to understand this part of ISO 13584. Basic knowledge
of ISO 13584-20 and ISO 13584-42 is also required.
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INTERNATIONAL STANDARD ISO 13584-24:2003

Industrial automation systems and integration —
Parts library —

Part 24:
Logical resource: Logical model of supplier library

1 Scope

This part of ISO 13584 specifies generic EXPRESS resource constructs that support the description
of different kinds of information about supplier libraries. It also contains a set of integrated EXPRESS
information models for representing supplier libraries for the purpose of exchange. These integrated
information models integrate EXPRESS resource constructs from different parts of ISO 13584 and
ISO 10303 into a single schema. Supplier libraries may consist of definitions or representations of
families of parts. Supplier libraries may also define new representation categories. Supplier libraries
may consist only of dictionary elements, or they may also contain specifications of permitted instances.

When used together with view exchange protocols, these integrated information models also permit
the exchange of one or several representation categories for the parts defined in a parts library.

NOTE1 View exchange protocols are defined in the view exchange protocol series of ISO 13584.
The following are within the scope of this part of ISO 13584:

— Generic resource constructs for representing hierarchies of families of parts. The parts in the
families may be components or assembled parts, and may be abstract parts or physical parts.

— Generic resource constructs for representing implicitly the definitions of the different parts that
belong to a family of parts.

— Generic resource constructs for representing the different kinds of possible representations of the
different parts that belong to a family of parts.

— Generic resource constructs for representing families of materials, together with their definitions
and possible representations.

— Library integrated information models that gather generic resource constructs from different
parts of ISO 13584 and ISO 10303 into one single schema for representing supplier libraries for the
purpose of exchange. The supplier libraries may consist either of definitions of families of parts, or
of representations of families of parts or of definitions of new representation categories that may be
provided for any family of parts.

The following are outside the scope of this part of ISO 13584:
— Description of assembled parts that may contain an unlimited number of constituent components.

— Specification of a software system able to manage supplier libraries represented according to the
information models defined in this part of ISO 13584.

— Description of the different representation categories that a supplier library may contain.

NOTE 2  The description of the different representation categories that a supplier library may contain are
defined in the view exchange protocol series of parts of ISO 13584.
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2 Normative references

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

IS0 3166:1993, Codes for the representation of names of countries

ISO 6093:1985, Information processing — Representation of numerical values in character strings for
information interchange

ISO/IEC 8824-1:2003, Information technology — Abstract Syntax Notation One (ASN.1): Specification of
basic notation

IS0 8859-1:1987, Information processing — 8-bit single-byte coded graphic character sets — Part 1: Latin
alphabet No. 1

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

ISO/IEC 9075:1992, Information technology — Database languages — SQL

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

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

ISO 10303-41:2000, Industrial automation systems and integration — Product data representation and
exchange — Part 41: Integrated generic resource: Fundamentals of product description and support

ISO 10303-42:2003, Industrial automation systems and integration — Product data representation and
exchange — Part 42: Integrated generic resource: Geometric and topological representation

ISO 10303-43:2003, Industrial automation systems and integration — Product data representation and
exchange — Part 43: Integrated generic resource: Representation structures

ISO 10303-227:2001, Industrial automation systems and integration — Product data representation and
exchange — Application protocol: Plant spatial configuration

[SO 13584-1:2001, Industrial automation systems and integration — Parts library — Part 1: Overview and
fundamental principles

ISO 13584-20:1998, Industrial automation systems and integration — Parts library — Part 20: Logical
resource: Logical model of expressions

ISO 13584-26:2000, Industrial automation systems and integration — Parts library — Part 26: Logical
resource: Information supplier identification

ISO 13584-31:1999, Industrial automation systems and integration — Parts library — Part 31:
Implementation resources: Geometric programming interface

ISO 13584-42:1998, Industrial automation systems and integration — Parts library — Part 42: Description
methodology: Methodology for structuring part families

IEC 61360-2:2002, Standard data element types with associated classification scheme for electric
components — Part 2: EXPRESS dictionary schema

IAB RFC 1700:1994, Internet architecture board internet standard (STD 2): Assigned numbers

[IAB RFC 1739:1994, Internet architecture board proposed standard protocol: A primer on Internet and
TCP/IP tools
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IAB RFC 1808:1995, Internet architecture board proposed standard protocol: Relative uniform resource
locators (URL)

IAB RFC 1866:1995, Internet architecture board proposed standard protocol: Hypertext markup language
2.0 (HTML-2.0)

IAB RFC 2045:1996, Internet architecture board draft standard protocol: Multipurpose internet mail
extensions (MIME)

IAB RFC 2049:1996, Internet architecture board draft standard protocol: MIME conformance
criteria (MIME-CONF)

IAB RFC 2068:1997, Internet architecture board proposed standard protocol: Hypertext transfer protocol
HTTP/1.1 (HTTP-1.1)

IAB RFC 2231:1997, Internet architecture board Proposed standard protocol: MIME parameter value and
encoded word extensions: Character sets, languages and continuations

IAB RFC 2400:1998, Internet architecture board internet standard (STD 1): Internet official
protocol standard

3 Terms, definitions and abbreviations

For the purposes of this document, the following terms and definitions apply. Some of these terms and
definitions are repeated for convenience from:

— 1S0 10303-1:1994;

— 1S010303-11:1994;

— SO 13584-1:2001;
— IS0 13584-31:1999.
— 1S0 13584-42:1998.

3.1
absolute uniform resource locator
a string, the content of which uniquely identifies a network resource over the Internet

Note 1 to entry: The structure of absolute uniform resource locators are defined in IAB RFC 1738 [2].

Note 2 to entry: The information represented in an absolute uniform resource locator includes the following:
— the protocol to be used by the Internet client to access the resource, and

— the Internet address of the Internet server.

3.2

abstract part

a part that is only defined by a partial specification and that cannot be materially provided by the
organisation that defines the specification, e.g., International Standard, functional specification
(compare with a physical part)

[SOURCE: ISO 13584-1]

3.3

applicable property

a property that is defined for some family of parts and that shall apply to any part that belongs to this
family of parts

EXAMPLE For a generic family of screws, the threaded diameter is an applicable property. This characteristic
applies to any screw. Documents
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3.4
application
a group of one or more processes creating or using product data

[SOURCE: ISO 10303-1, definition 3.2.2]

3.5
application context
the conditions that define the intended use of product data within an application

[SOURCE: ISO 10303-1, definition 3.2.4]

3.6

application programming interface

API

a set of functions that may be triggered by a program

3.7

application protocol

AP

a part of ISO 10303 that describes the use of (1ISO 10303) integrated resources satisfying the scope and
information requirements for a specific application context

[SOURCE: ISO 10303-1, definition 3.2.7]

3.8
assembled item
an item that is defined as a composition of other items

3.9
atomic item
an item that is not defined as a composition of other items

Note 1 to entry: A part that consists of several subassemblies may be described as an atomic item if its class
definition does not define its constituent subassemblies.

3.10

augmented Backus-Naur form

ABNF

the augmented version of Backus-Naur syntax notation defined in clause 2 of IAB RFC 1808

Note 1 to entry: The notational conventions used in ABNF are summarised for convenience in the
informative annex T.

3.11

basic semantic unit

BSU

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

[SOURCE: ISO 13584-42, definition 3.4.1]

3.12

characteristic of a part

part characteristic

a constant property, characteristic of a part, of which the value is fixed once the partis defined

Note 1 to entry: Changing the value of a characteristic of a part would mean changing the part.

EXAMPLE For a ball-bearing, the inner and outer diameters are part characteristics.
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3.13
class extension
the set of all instances satisfying the class definition

3.14

class valued property

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

[SOURCE: ISO 13584-42, definition 3.4.2]

Note 1 to entry: Class valued properties may be used to capture some commonality between different families
when such a commonality is not captured by the hierarchy structure.

3.15

common dictionary schema

the information model for a dictionary, using the EXPRESS modelling language, resulting from a joint
effort between ISO TC184/SC4/WG2 and IEC SC3D

[SOURCE: ISO 13584-42, definition 3.4.3]

Note 1 to entry: The common dictionary schema is specified in IEC 61360-2. Its content is provided in the
informative annex D of ISO 13584-42.

3.16
completely defined instance
any particular instance of a class extension (compare with: partially defined instance)

3.17
conformance class
a subset of a standard for which conformance may be claimed

Note 1 to entry: Adapted from ISO 10303-1.

3.18
conformance requirement
a precise text definition of a characteristic required to be present in a conforming implementation

[SOURCE: ISO 10303-1, definition 2.1.14]

3.19

conforming implementation

an implementation which satisfies the conformance requirements defined by one or several
conformance classes of a standard

3.20

conformity

conformance

the fulfilment by an implementation of all specified requirements

[SOURCE: ISO 10303-31, definition 3.2.25]

3.21
context
the circumstances relevant to something under consideration

3.22
context-dependent characteristic of a part
a property of a part whose value depends on some context parameter(s)

Note 1 to entry: For a given part a context-dependent characteristic is mathematically defined as a function
whose domain is defined by some context parameter(s) that defines the part environment.
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EXAMPLE For a ball-bearing, the life-time is a context-dependent characteristic that depends on the radial
load, the axial load and the rotational speed.

3.23
context parameter
a variable of which the value characterises the context in which it is intended to insert a part

EXAMPLE The dynamic-load applied to a bearing is a context parameter for this bearing.

3.24

data

a representation of facts, concepts or instructions in a formal manner suitable for communication,
interpretation, or processing by human beings or computers

[SOURCE: ISO 10303-1, definition 3.2.14]

3.25

data element type

DET

a unit of data for which the identification, description and value representation have been specified

[SOURCE: ISO 13584-42, definition 3.4.4]

3.26
data exchange
the storing, accessing, transferring, and archiving of data

[SOURCE: ISO 10303-1, definition 3.2.15]

3.27
data type
a domain of values

[SOURCE: ISO 10303-11, definition 3.2.4]

3.28

database oriented navigation

within a user library, a navigation that results from querying the data delivered by library data
suppliers as library delivery files

3.29

definition table

the definition of the set of parts that belong to a family of parts by means of a two-dimensional array
finite or infinite where each row defines a part and where each column describes the corresponding
values of a part characteristics

Note 1 to entry: In ISO 13584, only those family of parts that are associated with a class extension include the
description of their definition tables.

Note 2 to entry: In ISO 13584, a definition table may be defined either explicitly or implicitly by means of basic
domains, set operators and relational algebra operators.

3.30
derivation function
relationship serving to compute the value of a property from the values of other properties

3.31

derived characteristics

in a family of parts associated with a definition table, a set of part characteristics that does not belong
to the (library data supplier defined) key of this definition table

Note 1 to entry: A functional dependency exists between the identification characteristics and the derived
characteristics. In ISO 13584, this functional dependency is represented by a derivation function. Documents
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3.32

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

[SOURCE: ISO 13584-1]

Note 1 to entry: In ISO 13584, the kinds of meaning intended to constitute dictionary entries are: supplier, class,
property, program library, type, table and document.

Note 2 to entry: In ISO 13584, the information that represents a dictionary entry is split into three entities: a
basic_semantic_unit (BSU), that provides for reference, a dictionary_element that describes the dictionary entry
by means of attributes, and, possibly, a content_item entity that describes the dictionary entry by describing
its content.

3.33
dictionary data
the set of data that describes hierarchies of families of parts and properties of these parts

[SOURCE: ISO 13584-42, definition 3.4.6]
Note 1 to entry: The dictionary data should be exchanged using the common dictionary schema.

3.34

dictionary element

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

[SOURCE: ISO 13584-42, definition 3.4.7]

3.35

document oriented navigation

within a user library navigation that follows hypertext links to navigate between documents delivered
by library data suppliers as library external files

3.36
entity
a class of information defined by common properties

[SOURCE: ISO 10303-11, definition 3.2.5]

3.37

entity data type

a representation of an entity. An entity data type establishes a domain of values defined by common
attributes and constraints

[SOURCE: ISO 10303-11, definition 3.2.6]

3.38

entity (data type) instance

a named unit of data that represents a unit of information within the class defined by an entity. It is a
member of the domain established by an entity data type

[SOURCE: ISO 10303-11, definition 3.2.7]

3.39
exchange structure
a computer-interpretable format used for storing, accessing, transferring, and archiving data

[SOURCE: ISO 10303-1, definition 3.2.17]
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3.40
family of parts
a simple or generic family of parts

341

feature

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

EXAMPLE1 A form feature is an aspect of a part that conforms to some preconceived shape stereotype
associated to dimensioning properties. It may be represented as an instance of a class that captures this
shape stereotype.

EXAMPLE 2 In a piping component, an outlet is an aspect of a part that conforms to some preconceived
function stereotype that is associated with properties (e.g., its name, its role). It may be represented as a feature.

3.42
functional model of a part
the library data that represent one representation category of a partin an integrated library

[SOURCE: ISO 13584-1]

3.43
functional view of a part
a data that represents one representation category of a part in product data

[SOURCE: ISO 13584-1]
Note 1 to entry: The structure of a functional view does not depend on the part it represents.

3.44

generic family of parts

a grouping of simple or generic families of parts done for purposes of classification or for factoring
common information

3.45

hypertext markup language

HTML

a particular implementation of ISO 8879 (SGML) that enables access to the network resources available
on the Internet

Note 1 to entry: The current version of HTML, HTML/2.0, is defined by IAB RFC 1866.

Note 2 to entry: An HTML document encapsulates uniform resource locators (URL) as a means of accessing
network resources available on the Internet.

3.46
general model of a part
the library data that carries the definition and identity of a part in an integrated library

[SOURCE: ISO 13584-1]

3.47
http file
a MIME-like file that may contain reference to other Internet resources by means of http URLs

Note 1 to entry: http URLs are URLs used to locate network resources via the HTTP protocol. Their particular
syntax and semantics are defined in the RFC that specifies the HTTP protocol.

Note 2 to entry: The current version of the HTTP protocol, HTTP/1.1, is defined by IAB RFC 2068.
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3.48

hypertext transfer protocol

HTTP

a particular application-level network protocol between an Internet server and an Internet client
defined by a RFC from the IAB

Note 1 to entry: The current version of the HTTP protocol, HTTP/1.1, is defined by IAB RFC 2068.

3.49

identification characteristics

a simple family of parts associated with a definition table, a set of part characteristics that constitute
the (library data supplier-defined) key of this definition table

Note 1 to entry: When there exist several sets of part characteristics that might constitute a key of the definition
table (candidate keys), the particular set that defines the identification characteristics is chosen by the library
data supplier.

Note 2 to entry: Identification characteristics identify a part within its family.

Note 3 to entry: Itis not allowed by ISO 13584 to reuse the same values of the identification characteristics at any
time for two different parts, i.e., for two parts of which some non-identification characteristics are different. If
such a situation is anticipated, some additional identification characteristics, such that a version, shall be added
to discriminate both parts.

Note 4 to entry: A functional dependency exists between the identification characteristics and the other part
characteristics. In ISO 13584, this functional dependency is represented by a derivation function.

3.50

implementation method

a technique used by computers to exchange data that is described using the EXPRESS data
specification language

Note 1 to entry: Adapted from I1SO 10303-1.

3.51

implementation resources

the capabilities of a software system that shall be available to claim conformance to a particular
conformance class of a view exchange protocol or both view exchange protocol and library integrated
information model

3.52
information
facts, concepts or instructions

[SOURCE: ISO 10303-1, definition 3.2.20]

3.53
information model
a formal model of a set of facts, concepts or instructions to meet a specific requirement

[SOURCE: ISO 10303-1, definition 3.2.21]

3.54
instance
anamed value

[SOURCE: ISO 10303-11, definition 3.2.8]

3.55
integrated library
operational system consisting of a library management system and a user library

[SOURCE: ISO 13584-1] Documents
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3.56
Internet
the network that complies with the standard rules defined by the Internet Architecture Board (IAB)

3.57

Internet architecture board

IAB

the organisation that specifies by means of Request For Comments (RFC) the standard rules that shall
be followed by the Internet client and Internet server

Note 1 to entry: Current versions of standard documents from the Internet Architecture Board (IAB) may be
found on the Internet Official Server at the following uniform resource locator: http//DS.INTERNIC.NET.

3.58

Internet assigned numbers authority

IANA

the central coordinator for the assignment of unique parameter values for Internet protocols

Note 1 to entry: Currently assigned values for the various series of protocol parameters for the Internet protocol
suite are currently available as: ftp://ftp.isi.edu/in-notes/iana/assignments/.

3.59
Internet client
program that establishes connections over the Internet for the purpose of sending requests

Note 1 to entry: Requests conformant with the hypertext transfer protocol are defined by IAB RFC 2068.

3.60
Internet server
program that accepts connections in order to service requests by sending back responses

Note 1 to entry: Requests conformant with the hypertext transfer protocol are defined by IAB RFC 2068.

3.61
is-a relationship
the inheritance relationship defined in the object oriented paradigm

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

3.62

is-case-of relationship

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

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

3.63
is-part-of
the aggregation part/whole relationship

Note 1 to entry: In ISO 13584 the is-part-of relationship holds between a family of constituent parts and a family
of assembled parts to which the constituent parts belongs.
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3.64

is-view-of

a relationship providing a formal expression of the fact that an object is a representation of another
object according to a particular perspective

EXAMPLE A set of geometric entities might provide a drafting representation of a particular screw. If both
the set of geometric entities and the particular screw are represented as object, the is-view-of relationship holds
between the former object and the latter object (in a drafting perspective).

3.65
item
a thing that can be captured by a class structure and a set of properties

[SOURCE: ISO 13584-42, definition 3.4.8]

3.66
library
See: Parts library, supplier library, user library

[SOURCE: ISO 13584-1]

3.67

library data supplier

an organisation that delivers a supplier library in the standard format defined in 1ISO 13584 and is
responsible for its content

[SOURCE: ISO 13584-1]

3.68

library delivery file

a population of EXPRESS entity instances conforming to a library integrated information model and
represented according to one of the implementation methods specified in ISO 10303

Note 1 to entry: Alibrary delivery file specifies the structure and the content of a supplier library. It may reference
library external files.

3.69
library end-user
the user of an integrated library

[SOURCE: ISO 13584-1]

Note 1 to entry: 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.

3.70

library exchange context

the set of one library delivery file and zero, one or more library external files that represent together a
supplier library

3.71
library external file
a file, referenced from a library delivery file, that contributes to the definition of a supplier library

Note 1 to entry: The structure and the format of a library external file is specified in the library delivery file that
references it.
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3.72

library integrated information model

LIIM

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

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

3.73

library management system

LMS

a software system enabling the library end-user to use the content of an integrated library

[SOURCE: ISO 13584-1]
Note 1 to entry: This software system is not standardised.

3.74
library part
a part associated with a set of data that represents it in a library

[SOURCE: ISO 13584-1]

3.75
library part data
the data that represent a part in a library

[SOURCE: ISO 13584-1]

3.76
library specification of a class
the explicit representation of a class extension in a supplier library

Note 1 to entry: In the ISO 13584 series, every class is intentionally defined through a dictionary element. A
dictionary element allows defining a kind of part, characterized by abstract properties. A class extension enables
the library data supplier to define those parts of the kind defined by a dictionary element that are existing in
some context. They may be e.g., sold by the library data supplier.

3.77

local coordinate system

LCS

an orthogonal right-handed coordinate system used to orientate and to locate geometrical
entities in space

[SOURCE: ISO 13584-31]

3.78

mandatory property

a property that shall have a value in any completely defined instance of a class (compare with:
optional property)

Note 1 to entry: As in the EXPRESS language, a NULL value for a property in an instance is represented by the fact
that this property is associated with no value. No difference is made, at the data model level, between a still non-
assigned value, and a NULL value.
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3.79
MIME-like file
a file whose format is described by the MIME-defined set of fields of information

Note 1 to entry: Standard values for MIME-defined fields of information may be registered by IANA. In the
context of [SO 13584-24, only such registered values are allowed for use to describe the format of files exchanged
as library external file.

Note 2 to entry: [ANA registration procedures for MIME-related facilities are defined by RFCs from the IAB. They
are currently defined by IAB RFC 2048 [5].

Note 3 to entry: Currently assigned values for the various series of protocol parameters for the Internet protocol
suite are currently available as: ftp://ftp.isi.edu/in-notes/iana/assignments/.

3.80

multi-purpose Internet mail extensions

MIME

a set of fields of information that enables one to specify the format of a file on the Internet

Note 1 to entry: The MIME set of fields of information, and their meaning, are currently defined by IAB RFC 2045,
IAB RFC 2046 [3], IAB RFC 2047 [4], IAB RFC 2049, and IAB RFC 2231.

Note 2 to entry: Particular values for MIME fields of information may be registered by IANA. Such values are
intended to be recognised by any Internet agent.

3.81
network resource
an addressable unit of information or service that can be accessed through a network

3.82

object view coordinate

ovC

a Cartesian coordinate system used to describe geometric representations of library parts

3.83
optional property
a property that does not need a value for some completely defined instance of some class

EXAMPLE Consider the class that describes an assembled part consisting of bolt + nut + optional washer
components. It contains a characteristic, called the_washer, whose type is defined by a washer class. For those
instances of this class that do not contain a washer, the the_washer characteristic is not assigned a value.

3.84
part
a material or functional element that is intended to constitute a component of different products

[SOURCE: ISO 13584-1]

3.85

partially defined instance

an abstraction of several different instances of a class extension that may prove useful to capture in
some state of a design process

Note 1 to entry: This part of ISO 13584 does not specify whether partially defined instances may be created by a
library in a user modelling system. This is implementation dependent.

3.86
parts library
an identified set of data and possibly programs which may generate information about a set of parts

[SOURCE: ISO 13584-1]
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3.87

physical part

a part that can exist in several equivalent copies and which is capable of being supplied by the library
data supplier who describes the library data for this part (compare to: abstract part)

[SOURCE: ISO 13584-1]

3.88
population
a collection of entity data type instances

[SOURCE: ISO 10303-11, definition 3.2.11]

3.89
product
a thing or substance produced by a natural or artificial process

[SOURCE: ISO 10303-1, definition 3.2.26]

3.90

product data

a representation of information about a product in a formal manner suitable for communication,
interpretation, or processing by human beings or by computers

[SOURCE: ISO 10303-1, definition 3.2.27]

391

property
an information that may be represented by a data element type

[SOURCE: ISO 13584-42, definition 3.4.10]

3.92

relative uniform resource locator

a simplified URL that uniquely identifies a network resource provided by the same Internet server as
the one which served the document where the URL is used

Note 1 to entry: A relative uniform resource locator does not contain the location of the Internet server.
Note 2 to entry: The relative URL content and structure is currently defined by IAB RFC 1808.

3.93
representation
a description, drawing or depiction of something

[SOURCE: ISO 10303-227]

3.94

representation category

a concept used to distinguish between different possible user requirements regarding a part
representation

[SOURCE: ISO 13584-1]

Note 1 to entry: In the model defined in this International Standard, this distinction is formally expressed in
terms of a view logical name and the view control variables.
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3.95
representation property
a property of a representation of a part that is not a part characteristics

EXAMPLE In a functional model class that represents some simulation model for the different parts of a parts
family, all the coefficients of these simulation models are representation properties. Unlike part characteristics,
the values of these properties may be changed for a given part without changing the part. For instance, It is the
case when the coefficients are more accurately computed.

3.96

request for comments

RFC

a document issued by the Internet Architecture Board(IAB) to specify a rule to be followed on
the Internet

Note 1 to entry: This part of ISO 13584 references, in its Normative reference clauses, several IAB RFCs
for representing and accessing documents which constitute provisions of this part of ISO 13584. Parties to
agreements based on this part of ISO 13584 are encouraged to investigate the possibility of applying the most
recent RFCs released by the IAB for representing documents associated with a supplier library.

3.97

resource construct

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

Note 1 to entry: Adapted from ISO 10303-1.

3.98
simple family of parts
a set of parts of which each part may be described by the same group of properties

3.99

standard data

arequirement on a software system defined by means of EXPRESS entity (data type) instances that are
supposed to be recognised by this software system

3.100
standardised identification hierarchy
a dictionary data that is defined by a standardisation organisation

[SOURCE: ISO 13584-42, definition 3.4.11]

3.101

structured query language

SQL

the query language for relational database defined by ISO/IEC 9075

3.102

supplier library

a set of data, and possibly of programs, for which the supplier is defined and that describes in the
standard format defined in ISO 13584 a set of parts and/or a set of representation of parts

[SOURCE: ISO 13584-1]

3.103

uniform resource locator

URL

amechanism specified by the Internet Architecture Board(IAB) to uniquely identify a network resource
on the Internet

Note 1 to entry: An URL may be either an absolute URL or a relative URL.
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Note 2 to entry: The URL mechanism is currently defined by IAB RFC 1738 [2] and IAB RFC 1808.

3.104

user library

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

[SOURCE: ISO 13584-1]

3.105

user modeling system

a software system enabling the library end-user to use the part representations generated by an
integrated library

3.106

view 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. (e.g., for geometry: 2D, wire frame, solid)

[SOURCE: ISO 13584-1]

3.107

view exchange protocol

VEP

a part of ISO 13584 that describes the use of resource constructs and of representation transmission
interfaces that satisfy the information requirement for the exchange of one representation
category of parts

3.108

view logical name

the identifier of a representation category corresponding to a perspective that can be adopted by a user
regarding a part (e.g., geometry, inertia, kinematics, etc.)

[SOURCE: ISO 13584-1]

3.109

visible property

a property that is defined for some family of parts and that may or not apply to the different parts of
this family of parts

EXAMPLE For a generic family of screws, the non-threaded length is a visible property: it is clearly defined
for any screw, but only those screws with a non-threaded part have a value for this property.

4 Structure of ISO 13584-24
ISO 13584-24 has three main parts.

— The generic resources part provides resource constructs that are generic in nature. They are
intended to be used both inside and outside the ISO 13584 Standard series. This intent was taken
into account in their design.

— The parts library specific resources part provides resource constructs that are specific to the parts
library application domain. They were not designed with the intent to be used outside the ISO 13584
Standard series.

— Thelibrary integrated information models part provides EXPRESS schemas that integrate resource
constructs from the previous schemas, other parts of ISO 13584 and other International Standards
for representing supplier libraries for the purpose of exchange.
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4.1 Genericresources

The generic resources consist of the following EXPRESS schemas:
— [S013584 _instance_resource_schema,

— [1S013584_library_expressions_schema,

— 1S013584_table_resource_schema,

— 1S013584 _variable_semantics_schema,

— 1S013584_domain_resource_schema.

These schemas provide resource constructs that are generic in nature. They may be used outside
ISO 13584, and particularly in all the applications that use a data dictionary conformant with the
ISO/IEC dictionary schema specified in IEC 61360-2 and whose content is duplicated in an informative
annex of [SO 13584-42.

4.1.1 1S013584 _instance_resource_schema

The 1S013584 _instance_resource_schema provides the resource constructs needed to describe
instances of classes, or values of properties, whose corresponding data types are specified in
accordance with the ISO13584_1S061360_dictionary_schema specified in IEC 61360-2 or with the
1S013584_extended_dictionary_schema specified in this part of ISO 13584.

4.1.2 1S013584 _library_expressions_schema

The 1S013584_library_expressions_schema provides the resource constructs for representing
expressions that evaluate to a value belonging to any of the data types defined in the 1SO013584_
1S061360_dictionary_schema, specified in IEC 61360-2 or in the ISO13584_extended_dictionary_
schema specified in this part of ISO 13584.

4.1.3 1S013584 _table_resource_schema

The 1S013584_table_resource_schema defines the set of resource constructs needed to describe
tables and algebraic operations in tables. The algebraic operations in tables considered in the IS013584_
table_resource_schema include relational algebra, and set operations. This schema may be used to
represent any kind of tables, regardless of whether they relate to the parts library application domain.

4.1.4 1S013584 _variable_semantics_schema

The 1S013584 _variable_semantics_schema provides the resource constructs needed to reference
the current values of the different elements that characterise an instance of a class, whether this class
is modelled according to the ISO13584_IEC61360_dictionary_schema, or according to its extensions
defined in the 1S013584_extended_dictionary_schema. Following the data model defined in
ISO 13584-20 for representing variables and their value-assignment mechanism, these resources are
defined as subtypes of variable_semantics.

NOTE variable_semantics is defined in ISO 13584-20.

4.1.5 1S013584_domain_resource_schema

The IS013584_domain_resource_schema provides the resource constructs needed to represent the
set of allowed values that constitutes the domain of a variable in a given context. This set of allowed
values may be independent of any other variables, or it may depend on the values of some other
variables. The resource constructs introduced in this schema enable the characterisation of both kinds
of domains. These resources are generic in nature and can be used for various purposes and in different
application contexts. In this part of ISO 13584, these resources are used in the IS013584 _library_
content_schema to define the extension of a class. Documents
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4.2 Parts library specific resources

The parts library specific resources consist of the following EXPRESS schemas:
— [1S013584_extended_dictionary_schema,

— 1S013584_library_content_schema,

— 15013584 _external_file_schema,

— 1S013584_method_schema.

These schemas provide resource constructs that are specific to the parts library application
domain. They enable the representation, within a supplier library, of hierarchies of item classes and
representations for a library of those item classes.

4.2.1 1S013584_extended_dictionary_schema

The 1S013584_extended_dictionary_schema contains the extensions of the ISO/IEC dictionary
schema required for parts library representing and exchange. These extensions include the following:

— representation of classes of features;
— representation of functional model classes and functional view classes;
— representation of properties of functional model classes and functional view classes; and

— association of tables and documents with classes defined in a supplier library.

4.2.2 1S013584_library_content_schema

Inadictionary, classes are intentionally defined. Their sets of possible instances are neither explicitly nor
implicitly specified. The role of the ISO13584_library_content_schema is to enable the representation
of class extensions. The set of possible instances is either explicitly described using a simple set
structure, or implicitly defined by using the resources of the IS013584_domain_resource_schema.

4.2.3 1S013584_external_file_schema

The ISO013584_external_file_schema defines a mechanism and provides the resource constructs for
referencing external files, whether these external files conform to an EXPRESS information model, and
whether their file formats conform to an implementation method defined in ISO 10303. The IS013584_
external_file_schema includes, in particular, all the material needed to support Internet-oriented
documents and access mechanisms in a supplier library.

4.2.4 1S013584_method_schema

The 1S013584_method_schema provides the resource constructs for representing methods for
creating library item representations in a user modelling system.

4.3 Library integrated information models

A library integrated information model is an EXPRESS schema that integrates resource constructs
from the above schemas and from other parts of ISO 13584 or other International Standards for
representing supplier libraries for the purpose of exchange. Library integrated information models are
associated with conformance requirements. The library integrated information models defined in this
part of ISO 13584 enable the exchange of three kinds of libraries between a library data supplier and a
library end-user:

— libraries that consist of hierarchies of classes of parts, materials or features,
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— libraries that consist of representations of parts, materials or features, and

— libraries that define new representation categories capable of being provided for any family of parts,
materials or features.

NOTE Each library integrated information model defined in this part of ISO 13584 allows the exchange
of only one of the above three kinds of libraries. However, due to the dictionary mechanism, these three kinds
of libraries may be exchanged separately as three different supplier libraries, and then, these three different
supplier libraries might be integrated in the same user library.

4.3.1 1S013584_g m_iim_schema and LIIM 24-1

The 1IS013584_g_m_iim_schema specifies the information requirements for exchanging hierarchies
of item classes, where items may be parts, materials or features. This schema is associated with
a set of standard data, that defines the formats of library external files that may be referenced by
I1S013584_g_m_iim_schema entity data type instances, and with implementation methods for the
library delivery file. Together with the standard data specified in annex E and with the implementation
methods specified in annex F, the 1SO013584_g_m_iim_schema constitutes the library integrated
information model LIIM 24-1. Conformance requirements to LIIM 24-1 are defined in clause 16 of this
part of ISO 13584.

4.3.2 1S013584_f m_iim_schema and LIIM 24-2

The IS013584_f m_iim_schema specifies the information requirements for exchanging hierarchies of
library representations of library-defined item classes. This schema is associated with a set of standard
data, that defines the formats of library external files that may be referenced by ISO13584_f_m_iim_
schema entity data type instances, and with implementation methods for the library delivery file.
Together with the standard data specified in annex I and with the implementation methods specified in
annex |, the ISO13584_f_m_iim_schema constitutes the library integrated information model LIIM 24-
2. Conformance requirements to LIIM 24-2 are defined in clause 17 of this part of ISO 13584.

4.3.3 1S013584 _f v_iim_schema and LIIM 24-3

The 1S013584_f v_iim_schema specifies the information requirements for exchanging hierarchies
of classes that define new representation categories capable of being provided for any library-defined
item classes. This schema is associated with a set of standard data, that defines the formats of library
external files that may be referenced by 1SO013584_f v_iim_schema entity data type instances, and
with implementation methods for the library delivery file. Together with the standard data specified in
annex M and with the implementation methods specified in annex N, the ISO013584_f v_iim_schema
constitutes the library integrated information model LIIM 24-3. Conformance requirements to LIIM
24-3 are defined in clause 18 of this part of ISO 13584.

NOTE1 Classes that define representation categories are functional view classes. Functional view classes are
defined in ISO 13584-1.

NOTE 2  Only supplier-defined functional view classes need to be exchanged using the library integrated
information model LIIM 24-3. Functional view classes defined by view exchange protocols are already stored in
the dictionary of any implementation that claims conformance to these view exchange protocols.

5 Fundamental concepts and assumptions

The following concepts and assumptions apply to this part of ISO 13584.

5.1 Conceptual model of a supplier library

The conceptual model of a supplier library is described in Part 10 of ISO 13584. This conceptual model
uses the object oriented paradigm for representing as a class:

— afamily of parts; such a class is called a general model class,
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— the representations of the different parts of a parts family belonging to the same representation
category; such a class is called a functional model class, and

— the definitions of the different representation categories capable of being provided for any family of
parts; such a class is called a functional view class.

These classes are structured hierarchically following the simple inheritance relationship.

This part of ISO 13584 provides the EXPRESS resource constructs for representing such a hierarchy of
classes for the purpose of exchange.

5.2 Implicit versus explicit description of a parts library

At the lower level of the hierarchy of general model classes are represented simple families of parts.
Two approaches may be used for representing simple families of parts.

NOTE a simple family of parts is a set of parts where each part may be described by the same group of
properties (see clause 3).

5.2.1 Explicit modelling of simple families of parts: by set extension

Explicit description consists of representing separately each part of the family, and gathering all these
descriptions within a set structure.

EXAMPLE Let's assume a family F is to be captured. It is described by part characteristics a, b and ¢, and
contains 90 different parts defined by:

— a=1,2,..,10;
— b=1,2,..,10;
—  c=@+»2 and;
— there exists no part such thata = b.

A simplified information model stated in EXPRESS is presented in Figure 1. Following this information
model, the family F might be described, using the ISO 10303-21 implementation method, as presented
in Figure 2.

ENTITY dic_part;
family name:

properties: LIST :?] OF property_value;
END_ENTITY;

ENTITY property value;

property name: STRING;

value: REAL;
END_ENTITY;

Figure 1 — Simplified example of an explicit information model for families of parts

#90=DIC_PART('F', (#900, #901, #902});
#900=PROPERTRY_VALUE('a', 10.0};
#901=PROPERTRY_VAI B!, i

Figure 2 — Example of explicit description of a family of parts

The set of instances is defined by set extension: every instance of the set is explicitly defined.

NOTE As shown by the above example the description and the data management of explicitly described

families is rather simple provided that the number of instances is not too large. Docu ments
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5.2.2 Implicit modeling of simple families by entity data type

Using an entity-data-type-oriented information modeling language, implicit description consists of
capturing all the set of instances in an entity data type, using the capabilities of the modeling language
to restrict the implicit content of this set of instances.

EXAMPLE Using the EXPRESS language, the family F defined in the previous example might be modeled
according to Figure 3. Such an information model implicitly describes that there exist 90 value-different instances
of the F family. The set of instances is defined by intention.
ENTITY F;
a: REAL;
b: REAL;
DERIVE
e: REAL := (a + b) [ 2;
WHERE
WR1l: SELF.a IN
[1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, B.0, 9.0, 10.0];
WR2Z: SELF.b IN
(r.0, 2.0, 2.0, 4.0, 5.0, 6.0, 7.0, B.0, 9.0, 10.0);
WR3: SELF.a <> SELF.b;
END_ENTITY;

Figure 3 — Example of implicit description of a parts family in the EXPRESS language

NOTE From the user perspective, an implicitly-decribed parts family is a black-box where the user puts in
some parameters values and gets back a set of part instances that conform to those values. Within the black-box,
the family may be represented using tables, query functions, expressions, etc.

5.2.3 Explicit and implicit description of classes in this part of ISO 13584

This part of ISO 13584 lets the library data suppliers choose which approach they want to use
for describing the content of their families. A family is always described by a class, but the set of all
instances satisfying a class definition may be represented either explicitly, or implicitly.

Advantages of the implicit approach for family representation are:
— Storage reduction for families that contain a large number of parts.
EXAMPLE1  More than 5 billion of different screws conforming to ISO screw standards exist.

— The capability to model families of customisable parts where some properties may have any value
in some continuous ranges.

EXAMPLE 2 In the catalogue of a linear bearings supplier, the length of the guide way of a linear bearing may
be ordered for any value within some continuous range.

— The capability to model not only the characteristics of the parts, but also the context parameters
whose values do not belong to part definition but that enable a part to be selected through the
requirements that must be fulfilled for it to meet the user’s needs.

EXAMPLE 3  Assume that, in a family of parts called F, there exists a context parameter called requirement,
that may take any integer value between 1 and 9. Assume that, for each value, there exists only one part that
fulfil the corresponding requirements, the part whose attribute a equals "requirement -1", and whose attribute
b equals "requirement +1". The corresponding constraints may be modelled in EXPRESS. The family F might be
modelled as shown in Figure 4. Using such a description, a part of the family may be selected either through the a
or b characteristics, or through the requirement context parameter.
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ENTITY F;
requirement: INTEGER;
a: REAL;
b: REAL;

WHERE

(.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0];
SELF.a <> SELF.b;

irement <= 9};

.regquirement - 1.0} AND
,F.requirement + 1.0);

Figure 4 — Capturing context parameters in an implicit description

NOTE In Figure 4, the constraints are directly defined in EXPRESS. They cannot be exchanged using any
of the implementation methods defined in ISO 10303. The ISO013584_domain_resource_schema documented
in clause 10 of this part of ISO 13584 provides EXPRESS resource constructs that permit implementations to
exchange such constraints.

Advantages of the explicit approach for family representing include:

— Easiness of description of a library by the library data supplier;

— Easiness of implementation of LMS that support only explicit description of class extension;

— Easiness of modeling assemblies when the number of possible configurations is rather small;

— Easiness of splitting the properties associated with a part in a general model and various functional
models and of gathering them again during user access.

5.3 Direct use of EXPRESS versus meta-modelling for implicit description

Two approaches may be used for implicitly representing families of parts using the EXPRESS language.

5.3.1 Direct use of the EXPRESS language for modelling classes
The use of a direct EXPRESS model of a class, as shown in Figures 3 and 4 has the following advantages:

— the notion of a class in this International Standard may be mapped onto the EXPRESS notion of an
entity data type;

— some required aspects of classes are enforced by the syntax of the EXPRESS language;
EXAMPLE1 The constraint that an attribute shall be followed by a unique data type is a syntactic constraint.
— other required aspects of classes are enforced by the semantics of the EXPRESS language;

EXAMPLE 2  The constraint that only inherited or defined attributes may be referred to in the description of
an entity data type is a semantic constraint.

— amapping of a population of an EXPRESS model to an external file format exists.
EXAMPLE 3  The mapping defined in ISO 10303-21 is such a mapping.

Directly modelling classes in EXPRESS has the following disadvantages:

— classes and instances are modelled and processed completely differently;

EXAMPLE 4  An EXPRESS schema is represented in ASCII and is intended to be compiled. A set of instances is
represented, e. g., according to ISO 10303-21 and is intended to be read by a STEP processor.

— only those concepts that exist in the EXPRESS language may be used in a class description.
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EXAMPLES5 In EXPRESS, it is not possible to capture the fact that the requirement attribute in Figure 4 is
semantically different from the attributes a and b. The value of the requirement attribute may be changed without
changing the part, whereas changing either a or b would change the part.

5.3.2 Meta-modelling of classes using EXPRESS
A meta-model is a model that provides the ability to represent other models.

Using the meta-modelling approach, a class is represented as a set of instances of the EXPRESS entities
belonging to a meta-model.

Figure 5 shows a simple meta-model of a part class. The actual information model of a part class is
located in the ISO13584_library_content_schema in clause 12. The class shown in Figure 4 directly
modelled in EXPRESS might be represented in a similar way as shown in Figure 6 using the meta-model
of Figure 5. Note that the actual information model of constraints is located in the ISO13584_domain
resource_schema in clause 10.

This part of ISO 13584 uses a meta-modelling approach for representing the three kinds of classes
described in clause 5.1.

NOTE As shown in Figure 1, another information model may be defined for representing instances.
Therefore, class and instance descriptions may be modelled at the same level and exchanged within the same
population of EXPRESS entity data type instances. The ISO13584_instance_resource_schema, documented in
clause 6, provides EXPRESS resource constructs for representing class instances.

ENTITY part_class;
charac igti SET [0:?] OF property_definition;

OF constraint;

domain: SE

END_ENTITY;
ENTITY property definition;
property_name: STRING;
value_domain: data_type_ specification;
END_ENTITY;
ENTITY data_type_specification;
type_name: STRING;
END_ENTITY;

Figure 5 — Simple meta-model of a part class in EXPRESS

#10=PART_CLASS{(#20,#30,#40), (450,460,470, 480, #90));
#2 'ROPERTY_ DEFINITION({"a",

requirement", #120);
nt: a is in [1.0, 2.0, ..., 10.0] */
. /* constraint: b is in [1.0, 2.0, ..., 10.0] */

)T_EQUAL. , #20,#30); /* SELF.a <> SELF.b */

UAL., #20, #100); LF.a = value of #100 */
5 onstraint that b = SELF. irement + 1.0 */
S_EXPRESSION(#40, #110); /+ .requirement - 1.0 */

_VALUE (1.0} ;
#120=DATA_TYPE_SPECIFICATION('REAL_TYPE');

Figure 6 — Model of a part family using a meta-modelling approach

5.4 Two level description of a supplier library and the ISO/IEC common
dictionary schema

Each parts family that constitutes a supplier library has two levels of description:

— The first level describes the concepts about the parts family. Each parts family is both informally
defined by a natural language description and formally defined by a set of attributes. This first
level constitutes the dictionary definition of the corresponding parts family. It is represented as
a dictionary_element. A dictionary_element may be exchanged. It may also be stored in the
semantic dictionary of the receiving system.
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— The second level describes the set of parts belonging to the family. This second level constitutes the
library specification of the corresponding parts family. It is represented as a content_item intended
to be stored in a user library.

The dictionary_element describes only the abstract concept to which the parts family corresponds. It
provides the information that determines whether a part may belong to that parts family. It does not
define the set of parts that constitute the parts family.

The content_item, when present, completes the above description by specifying all the parts belonging
to the parts family.

A large degree of independence separates these two levels of description. First, some parts families
have only a dictionary element, and not a formally defined content. This is the case for the abstract
parts families described in the terminology or dictionary standards.

EXAMPLE IEC 61360-4 is an example of dictionary standard. This Standard describes, through a hierarchical
structure, many families of parts that exist in electronics.

Secondly, the extension of a class, modelled by content_item, may change without altering the
dictionary elements that apply to this class. This is the case when a product standard or a catalogue is
updated by adding or withdrawing some parts of a parts family.

This part of ISO 13584 provides for representing either the first level, or both the first and second levels:

a) Parts libraries that contain only dictionary_elements are modelled through the dictionary
entity defined in the ISO13584_extended_dictionary_schema. They correspond to conformance
classes 1, 2 and 3 of library integrated information model 24-1 specified in clause 16 of this part
of ISO 13584.

b) Parts libraries that contain both dictionary_elements and content_items are modelled through
the library entity defined in the 1S013584_library_content_schema. They correspond to
conformance class 4, 5 and 6 of library integrated information model 24-1 specified in clause 16 of
this part of ISO 13584.

5.4.1 Common dictionary description for ISO 13584 and IEC 61360

The 1S013584_IEC61360_dictionary_schema, documented in an informative annex of
ISO 13584-42: 1998, is a common resource for ISO 13584 and for IEC 61360. This schema has been
defined by ISO TC 184/SC4/WG2 and IEC SC3D for the exchange of those dictionary_elements that
address their common scope. This scope consists of families of parts linked by the is-a relationship and
described by a set of properties.

5.4.2 Dictionary descriptions for ISO 13584

The resource constructs needed to represent the dictionary_elements that are in scope for ISO 13584
and out of scope for IEC 61360, are provided in the ISO13584_extended_dictionary_schema defined
in clause 11 of this part of ISO 13584. The scope of the IS013584_extended_dictionary_schema is an
extension of the IS013584_IEC61360_dictionary_schema. It references all the resources defined in
the ISO13584_IEC61360_dictionary_schema.

NOTE The dictionary_elements that are in scope for ISO 13584 and out of scope for IEC 61360 include:

representation of functional model classes, representation of functional view classes, aggregation relationships.

5.4.3 Interoperability of ISO 13584 and IEC 61360

This part of ISO 13584 specifies a number of options that may be supported by an implementation.
These options have been grouped into conformance classes. Conformance requirements are defined
in clause 15 of this part of ISO 13584. In particular, conformance to a particular conformance class
requires that all entities, types, and associated constraints defined as part of that conformance class

be supported.
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Conformance class 0 of the library integrated information model 24-1, documented in clause 16 of this
part of ISO 13584, only requires an implementation to support the common ISO and IEC requirements
defined in the 1ISO13584_IEC61360_dictionary_schema. Thus, an ISO 13584 implementation that
conforms to that conformance class is able to handle any instance population of the ISO/IEC common
1S013584_IEC61360_dictionary_schema, using an implementation method defined for conformance
class 0. Moreover, any conformance class of the library integrated information model 24-1 including the
requirements defined in conformance class 0, is able to do the same.

NOTE The achievement of such an interoperability has introduced more complexity in both the
ISO/IEC common 1S013584_IEC61360_dictionary_schema, that provides hooks for the extensions needed for
ISO 13584, and in the ISO13584_extended_dictionary_schema.

5.5 Independence between dictionary_elements and content_items: the
BSU mechanism

In the I1SO 13584 Standard series, each piece of information intended to constitute a dictionary entry is
represented through three entities:

a) the basic_semantic_unit (BSU) entity carries the universal identification of this piece of
information;

b) the dictionary_element entity contains the set of attributes that constitutes the dictionary
description of this piece of information;

EXAMPLE1 Name, definition and type of value are examples of attributes that constitute the dictionary
description of a piece of information.

c) the content_item entity represents the possible values of this piece of information.

EXAMPLE 2  The content_item of a class, represented by the class_extension entity, specifies the possible
instance values of this class.

NOTE In ISO 13584, the pieces of information intended to constitute dictionary entries are: supplier, class,
property, program library, type, table and document.

5.5.1 Reference between several EXPRESS schema populations via the BSU mechanism

All the references between dictionary entries shall be done through their BSUs. Thus, when a dictionary
entry is intended to be referenced in some population, only its BSU entity instance is requested to belong
to this population. Reference to a BSU stands for a reference to the complete piece of information that
constitute a dictionary entry, whether its dictionary_element and content_item entities belong to the
same population. Thus, this three levels model ensures independence between the dictionary_element
entity instance, the content_item entity instance, and the BSU entity instance for any dictionary
entry. This mechanism also provides a means to implement references between dictionary entries
belonging to different EXPRESS schema populations, possibly stored in different exchange files or data
repositories.

EXAMPLE1 The content_item of a class may references the properties that characterise the instances of the
class through their BSUs. If the dictionary_elements that describe those properties are assumed to be available
on the receiving system, the sending system may decide not to send these dictionary_elements together with
the content_items that reference them.

EXAMPLE 2  In product model data, a product may be associated with a particular value for some property.
When this property is modeled according to the ISO13584_IEC61360_dictionary_schema, only the BSU of this
property needs to be represented in product data.

5.5.2 Expressing constraints between dictionary entries

All the constraints between dictionary_elements and/or content_items of dictionary entries are
expressed by means of references to their BSUs. But these dictionary_elements and/or content_items
may not be available in the exchange context where the BSUs are available. Thus, |\:Shen the role of a
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constraint is to restrict the allowed set of values of an attribute of either a dictionary_element or a
content_item, the constraint may only be checked when and where the corresponding instance is
available, otherwise the constraint shall be ignored. This behaviour is specified, at the EXPRESS code
level, either by using the definition_available_implies function, for dictionary_element availability,
or by checking the size of the aggregate value of the referenced_by attribute of a basic_semantic_unit,
for content_item availability.

NOTE definition_available_implies and basic_semantic_unit are defined in the ISO013584_IEC61360_
dictionary_schema specified in IEC 61360-2, and duplicated for convenience in informative annex D of
ISO 13584-42.

5.6 ISO 13584 and the Internet

5.6.1 Documents represented within a library exchange context

A library exchange context includes a library delivery file conforming to one conformance class of a
library integrated information model and several library external files. These library external files are
referenced from the library delivery file using external_item entities. Such entities specify the content
of the external files, the protocol that shall be used to process them and the external file addresses that
identify the various library external files within the library exchange context.

This part of ISO 13584 includes provisions for exchanging documents as library external files.

5.6.2 Support of the HTTP protocol and local Internet server

One particular network protocol for accessing documents is the HTTP protocol. This protocol provides
for accessing documents whose contents are represented by means of several files, possibly encoded
according to different file formats defined as MIME-like file, and possibly referencing other Internet
resources by means of HTTP URLs.

This part of ISO 13584 includes provisions for exchanging documents by means of library external files
intended to be accessed using the HTTP protocol. Such library external files are called http files. Only
http files whose values of MIME-defined fields of information registered by IANA are allowed for use in
the context of this part of ISO 13584.

When a conformance class of a LIIM or a conformance class of a VEP specifies that library external files
according to the HTTP protocol shall be supported, an implementation that claims conformance to this
conformance class shall include:

a) the capabilities of an Internet server, as defined in IAB RFC 2068, for the purpose of
storing documents;

b) the capabilities of an Internet client, as defined in IAB RFC 2068, and the capabilities defined in
IAB RFC 2049 for the purpose of recognising and browsing these documents; and

c) a data repository, and its management system, to store and retrieve the data exchanged in the
library delivery file.

The mechanisms defined in clause 13 of this part of ISO 13584 ensure that the hyperlink references
specified by the library data supplier remain valid on the local Internet server. They also enable the
library end-user to switch from document navigation to data retrieval and selection.

5.6.3 Particular HTTP formats to be supported by an implementation

In the context of the HTTP protocol, files exchanged over the Internet are MIME-like files. MIME defines
the format of an exchanged file by means of several fields of information, called header fields and
parameters, that are supposed to be added in the header of the files by the HTTP server.

In the context of this part of ISO 13584, the values of MIME-defined fields of information that characterise
the format of the http files that are exchanged as a library external files are represented M&Wlﬁents
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the http_file entity that references them. When the supplier library is compiled on the receiving system
site, these values are supposed to be used both to filter the files that the implementation intends to
record, and to initiate the receiving site Internet server. These values are not duplicated in any header
part of the library external files.

This part of ISO 13584 uses the following MIME-defined header fields and parameters to specify the
format of a file:

NOTE1 These MIME-defined header fields and parameters are documented in IAB RFC 2045 and
IAB RFC 2184.

— MIME-Version that defines the version of MIME: the value of this attribute is implicit, and it equals 1.0;
— Content-Type that defines the media type and subtype of data in the file;
EXAMPLE1 "image" is an example of media type; "jpeg" is an example of subtype.

— Content-Transfer-Encoding that defines the encoding, or lack of encoding, of the file data for the
purpose of exchange in the library exchange context.

EXAMPLE 2 "base64" is an example of data encoding defined in IAB RFC 2045.

— Character set parameter that specifies a method of converting a sequence of octets into a sequence
of characters;

EXAMPLE3  "ISO-8859-1" is an example of MIME "character set". The corresponding method of converting a
sequence of bytes into a sequence of characters is defined in 1ISO 8859-1.

NOTE 2 ISO 8859-1 defines an 8-bit character encoding that includes most of the specific characters of
western languages.

— Language parameter that specifies, either implicitly or explicitly, the language of a document.

This part of ISO 13584 does not specify the formats that are allowed for use for the http files belonging
to a library exchange context. It only specifies that:

— only values of MIME header fields and parameters registered by IANA are allowed;

— the local Internet client defined in the previous clause shall meet, at the minimum, the MIME
conformance criteria defined in IAB RFC 2049 for the purpose of recognising and browsing http files;

— thelocal Internet client defined in the previous clause shall recognise "text" documents conforming
to HTML as defined by IAB RFC 1866.

Apart from private agreement between the sender and the receiver, this part of ISO 13584 also strongly
recommends to restrict to a small number of formats:

— thatare mature;
— thatare stable;
— that are unambiguously characterised by MIME Content-Type;

— whose specifications are publicly available, or that are associated with public domain Internet-
available readers.

5.6.4 Remote access to a document through the Internet

This part of ISO 13584 contains provisions that enable a library data supplier to deliver documents
within a library exchange context. It also contains provisions for providing a location where a document
may be found by means of an absolute URL. Remote access to such documents is not required for the
implementation that claims conformance to any library integrated information model defined in this

part of ISO 13584.
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6 1IS013584 instance_resource_schema

This clause defines the requirements for the ISO13584_instance_resource_schema. The following
EXPRESS declaration introduces the ISO13584_instance_resource_schema block and identifies the
necessary external references.

EXPRESS specification:

*) SCHEMA IS013584 instance resource schema; REFERENCE FROM IS013584 IEC61360
dictionary schema (all class descriptions reachable, basic semantic unit, class,
class BSU, condition det, content item, data type BSU, definition available implies,
dependent p det, is subclass, level, list to set, non quantitative code type, non_
quantitative int type, property BSU, version type); REFERENCE FROM IS013584 IEC61360
language resource_ schema (translatable label, present translations); REFERENCE FROM
IS013584 extended dictionary schema (a priori semantic relationship, abstract functional
model class, applicable properties, data type class of, data type level spec, data
type level value typeof, data type type name, data type typeof, functional view v c v,
data type non quantitative code type, data type non quantitative int type); REFERENCE
FROM IS013584 library content schema (allowed properties, explicit functional model
class _extension, explicit item class extension, functional model class extension, fm
free model properties list, item class extension, gm identification characteristics list,
method variables, selectable properties list); REFERENCE FROM IS013584 external file
schema (program reference, representation reference, property value external item);
REFERENCE FROM geometry schema (axisl placement, axis2 placement 2d, axis2 placement 3d,
placement); REFERENCE FROM representation schema (representation, representation context,
representation item); REFERENCE FROM product definition schema (product, product category,
product definition, product definition formation); REFERENCE FROM product property
definition schema (property definition); USE FROM person organization schema (address,
organization, person, person and organization, personal address, organizational address );
USE FROM date time schema (date, date and time, local time, calendar date, ordinal date,
week of year and day date); REFERENCE FROM geometry schema (geometric representation

context); (*
NOTE The schemas referenced above can be found in the following documents:
I1S013584_IEC61360_dictionary_schema IEC 61360-2

(which is duplicated for convenience in informative annex D of ISO 13584-42),
1S013584_1EC61360_language_resource_schema IEC 61360-2

(which is duplicated for convenience in informative annex D of ISO 13584-42),

I1S013584 _extended_dictionary_schema This part of ISO 13584,
1S013584 _library_content_schema This part of ISO 13584,
IS013584_external_file_schema This part of ISO 13584.

geometry_schema
representation_schema
product_definition_schema
product_property_definition_schema
person_organization_schema

date_time_schema

Full document details: BS ISO 13584-24:2003

IS0 10303-42,
[SO 10303-43,
IS0 10303-41,
IS0 10303-41,
[SO0 10303-41,

IS0 10303-41,
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6.1 Introduction to the ISO13584 _instance_resource_schema

The IS013584 _instance_resource_schema defines the resources needed to describe instances
of classes and values of properties whose data types are specified in accordance with this
International Standard.

NOTE The approach followed in this schema is largely based on the SDAI approach for describing EXPRESS
types and instances, which is specified in ISO 10303-22 [7].

The ISO13584_instance_resource_schema models:

— the description of instances of properties whose types are specified either by the
I1S013584_IEC61360_dictionary_schema resource constructs or by the
I1S013584_extended_dictionary_schema resource constructs;

— the description of instances of classes whose dictionary elements are specified either by
1S013584_IEC61360_dictionary_schema resource constructs or
I1S013584_extended_dictionary_schema resource constructs;

— the description of instances of classes whose contents are specified by
I1S013584_library_content_schema resource constructs;

— the mechanisms for computing the data type to which an instance belongs and for ensuring
type checking.

The ISO013584 _instance_resource_schema does not model:
— the specification of the internal representation of a created instance or a selected property in a user

library during a user selection process.

6.2 Fundamental concepts and assumptions for the
IS013584 _instance_resource_schema

Description of classes requires capabilities for representing values of properties and instances of classes.

EXAMPLE To represent the domain of a data type that is restricted by a constraint defined by a table,
one needs to represent the various values contained in the table. These values are values of properties or
instances of classes.

NOTE1 A value of a property is an instance of a class when the data type of this property is a class_
instance_type.

NOTE 2 class_instance_type is defined in the ISO013584_IEC61360_dictionary_schema documented in
IEC 61360-2 (which is duplicated for convenience in informative annex D of ISO 13584-42).

6.2.1 Two-fold description of classes and instance representation

In this International Standard, a class may be specified at two levels of abstraction, either in intention
by means of dictionary data, or as a class extension, by means of the resource constructs defined in the
I1S013884_library_content_schema contained in this part of ISO 13584. Figure 7 shows a planning
model of this two-fold class description, with the associated instance descriptions.

A dictionary description, provided by a class entity, defines the properties that are applicable to the
class and their data types. An instance of a class that is only described by a class entity is represented
as a dic_class_instance. [t may include any of these applicable properties, and each property may have
any value conformant with its data type.
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Alibrary specification, represented as a model_class_extension, further specifies the class by defining:

— what subset of the applicable properties have their values provided in the library to describe the
different instances;

EXAMPLE1 In the class dictionary definition of a screw class, the "mass" property may be listed as an
applicable property. Nevertheless, the library data supplier may decide not to provide the "mass" values for the
various screws represented by the screw class.

— the allowed set of values for those properties provided;

— the subset of these properties that is needed to completely identify one instance in this class;

— how the other property values may be derived from the above properties (derivation functions).

NOTE1 Derivation functions are used to specify how values of some properties may be computed from values
of other properties.

An instance of such a class, represented either as a lib_item_instance, in the case of an item_class, or
as a lib_f_model_instance, in the case of a functional_model_class, shall only be defined:

— by properties that are provided in the class extension description, and
— by property values belonging to the allowed set of values for the class instance.

Each instance of such a class shall be associated with all the properties that are needed to identify one
instance within its class. When such an instance is a partially defined instance, some of these properties
may be associated with no value.

Class definition Instance level

dic_class_instance

supplier_slement supplier_BSLU

{abstract poj

L. identified_by
Dictionary defined_by

class_BSU

property _DET property_BSU

dentified_by

null_or_
primitive_value

dic_item_instance|

dictionary_ghefinition

class_axtension

G

model_class_extension

Libr:

(actual populal

lib_itern_instancd

derived_characteristics
L{0:7]

Figure 7 — Planning model of the relationships between class definition and the instance level

NOTE 2  Classes only specified by a dictionary element are able to represent standardised identification
hierarchies intended to provide common semantics for computer interpretable data exchange. Classes also
specified by a library specification are able to represent supplier catalogues or product standards.
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NOTE3 When a class is represented by an item_class, the properties needed to completely identify an
instance are computed by the gm_identification_characteristics_list function. When a class corresponds with
a functional_model_class, the properties needed to completely characterise an instance are computed by the
selectable_properties_list function.

EXAMPLE 2  The component classes and data element types defined in IEC 61360-4 describe the components
and properties used in the electronic applications area. This description constitutes a set of dictionary_elements
conformant to this International Standard. An instance of a component class defined in IEC 61360-4 (for instance,
a fixed_linear_resistor) may be modelled as a dic_class_instance.

NOTE4  When a class is only defined through a dictionary element, such as the various classes defined in
IEC 61360-4, the properties applicable to this class are only associated with a data type. In an instance of such a
class, each property may have whatever value belonging to its data type.

EXAMPLE 3  For describing its own parts catalogue, John Croke Inc. does not need only to capture the fact that
the components produced in the factory are kind of "light_dependent_resistors", as defined in IEC 61360-4. It also
wants to describe which particular "light_dependent_resistors" the company is able to provide. This can be done
by alibrary specification.

In the library specification, John Croke Inc describes the different light_dependent_resistors contained in its
catalogue. It also specifies that the resistance is the only property needed to identify any resistor when such a
resistor is ordered in its company. It may also provide tables that enable the system to generate the values of all
the other properties he wants to provide for its light_dependent_resistors from the value of the resistance.

A resistor that is an instance of light_dependent_resistors class may be modeled as a lib_component_instance
(a subtype of lib_item_instance). It will contain a property_value that references its resistance property. The
values of the other properties of its light_dependent_resistors may also be associated with this lib_component_
instance. In this case, these values should comply with the values computed by the derivation function specified
in the item_class_extension.

NOTES5 resistor_noise_index is an example of property of resistors whose definition is provided in IEC 61360-4.

6.2.2 Representation of a context-dependent characteristic value

A context-dependent characteristic is a property whose value depends on some context parameter(s).
If an instance is associated with a value of such a property, values shall also be provided for all the
context parameters on which this value depends.

EXAMPLE The life span of a ball-bearing is a context-dependent characteristic. Its value depends on the
radial load, the axial load and the rotational speed supported by that bearing. If an instance of a class that
represents a ball-bearing family is associated with a value for the life span property, it shall also be associated
with values for the radial load, the axial load and the rotational speed context parameters.

6.2.3 Optional properties

In the ISO13584_library_content_schema, a property of an item belonging to a library may be
specified as optional. Such a property may be assigned a NULL value for some class instances. In the
I1S013584_instance_resource_schema, the value of such a property is represented as an OPTIONAL
value for the corresponding property_value.

NOTE This part of ISO 13584 does not make any difference between a NULL value and an indeterminate

value (7). In a property_value, a lack of value is represented as indeterminate. In a table column, that is a list, a
lack of value is represented by a NULL value.

6.3 1S013584_instance_resource_schema type definitions

This clause defines the types for modelling the values that may be assigned to properties in the
IS013584_instance_resource_schema.
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6.3.1 Null_value

The null_value entity provides for the definition of data values which may be indeterminate value
according to the ? value of the EXPRESS language.
EXPRESS specification:

*) ENTITY null value; END ENTITY; -- null value (*

6.3.2 Primitive_value

A primitive_value is any value that may be assigned to a property in the 1S013584_extended_
dictionary_schema.
EXPRESS specification:

*) TYPE primitive value = SELECT( simple value, complex value); END TYPE; --
primitive value (*

6.3.3 Null_or_primitive_value

A null_or_primitive_value is any value, included the null_value, that may be assigned to a property in
the ISO13584_extended_dictionary_schema.
EXPRESS specification:

*) TYPE null or primitive value = SELECT( null value, primitive value); END TYPE; --
null or primitive value (*

6.3.4 Simple_value

A simple_value is an unstructured value belonging to the EXPRESS NUMBER, STRING or BOOLEAN
types. A STRING value may be represented in different languages.

NOTE1 A translatable_string_value is considered as a simple_value as only one particular string_value is
supposed to be displayed in any context

NOTE 2  The function that chooses in any context the particular value to be displayed shall be implementation
dependent and is outside the scope of this part of ISO 13584.

EXPRESS specification:

*) TYPE simple value = SELECT( number value, translatable string value, boolean value);
END TYPE; -- simple value (*

6.3.5 Null_or_simple_value

A null_or_simple_value is an unstructured value belonging to the EXPRESS NUMBER, STRING or
BOOLEAN types, included the null_value.

EXPRESS specification:

*) TYPE null or simple value = SELECT( null value, simple value); END TYPE; -- null or
simple value (*

6.3.6 Number_value

A number_value is a value belonging to the EXPRESS NUMBER type.

EXPRESS specification:

*) TYPE number value = SELECT( integer value, real value); END TYPE; -- nunmber value (*

6.3.7 Null_or_number_value

A null_or_number_value is a value belonging to the EXPRESS NUMBER type, included the null_value.

EXPRESS specification: Documents
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