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Foreword

The International Organization for Standardization (ISO) is a worldwide federation of national
standards bodies (ISO member bodies). The work of preparing International Standards is nor-

mally carried out through ISO technical committees. Each member body interested in a subject
for which—a—technical committee has been established has the righf to he rnprnqpnfnd on that

commit
IS0, als
Comumis

Draft I
bodies

of the

Internaf
dustrial]
manufa

ISO 104

and int

xii

fee. International organizations, governmental and non-governmental, in liaison with
o take part in the work. ISO collaborates closely with the International Electrotechnical
sion (IEC) on all matters of electrotechnical standardization.

or voting. Publication as an International Standard requires approval by, ‘ableast 75%
ember bodies casting a vote.

‘Iuernational Standards adopted by technical committees are circulated to the’member

ional Standard ISO 10303-41 was prepared by Technical Committee)ISO/TC 184, In-
automation systems and integration, Subcommittee SC4, Industrial data and global
rturing programming languages.

03 consists of the following parts under the general title dndustrial automation systems
egration — Product data representation and exchange:

Part 1, Overview and fundamental principles;

Part 11, Description methods: The EXPRESS\language reference manual;

Part 21, Implementation methods: Clear text encoding of the exchange structure;
Part 22, Implementation methods:(Standard data access interface specification;
Part 31, Conformance testing methodology and framework: General concepts;

Part 32, Conformance(testing methodology and framework: Requirements on testing

labofratories and clients;

Part 41, Integrated generic resources: Fundamentals of product description and support;
Part 42Integrated generic resources: Geometric and topological representation;

Part 43, Integrated generic resources: Representation structures;

Part 44, Integrated generic resources: Product structure configuration;
Part 45, Integrated generic resources: Materials;

Part 46, Integrated generic resources: Visual presentation;

Part 47, Integrated generic resources: Shape variation tolerances;

Part 49, Integrated generic resources: Process structure and properties;
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— Part 101, Integrated application resources: Draughting;
— Part 104, Integrated application resources: Finite element analysis;
— Part 105, Integrated application resources: Kinematics;

— Part 201, Application protocol: Explicit draughting:

— Part 202, Application protocol: Associative draughting;

— Part 203, Application protocol: Configuration controlled design;

— Part 207, Application protocol: Sheet metal die planning and design;

— Part 210, Application protocol: Printed circuit assembly product design data;

— Part 213, Application protocol: Numerical control prdcess plans for machined pdrts.

The structure of this International Standard is described~in/ISO 10303-1. The numbering|of the
parts of this International Standard reflects its structure:

— Part 11 specifies the description methods;

— Parts 21 and 22 specify the implementation methods;

— Parts 31 and 32 specify the conformance testing methodology and framework;
— Parts 41 to 49 specify thejntegrated generic resources;

— Parts 101 to 105 specify the integrated application resources;

— Parts 201 to.213 specify the application protocols.
Should further part® be published, they will follow the same numbering pattern.

Annexes A and)B form an integral part of this part of ISO 10303. Annexes C, D, E and| F are
for information only.

Diskette

Users should note that this part of ISO 10303 comprises a diskette:

— the short names of entities given in annex A are also included on the diskette;

— the EXPRESS listings (annex C) are provided on the diskette only;

— a method to enable users to report errors in the documentation is given. Full details are
provided in the file.

xiii
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Introduction

1SO 10303 is an International Standard for the computer-interpretable representation and ex-

change

This I
parts of
applica
The ser]

resourc

The groupings of resource schemas into these major subdivisions are shown in figure 1.

The ge
resourc
applica
of the g
defined

“integr

The geferic management resources support the description of information that is used to man-

age an(
generic
the non
models

scription resources tocsatisfy the requirements that are specified in the appropriate application

referen

The su
integra

of product data. The objective is to provide a neutral mechanism capable of describing

ernational Standard is organized as a series of parts, each published separately.n\The
ISO 10303 fall into one of the following series: description methods, integrated resources,
ion protocols, abstract test suites, implementation methods, and conformance’ testing.
ies are described in ISO 10303-1. This part of ISO 10303 is a member of the integrated

bs series. Major subdivisions of this International Standard are:

generic product description resources;
generic management resources;

support resources.

heric product description resources provide ancoverall organization for the integrated
bs that are documented in other parts of ISO 10303. They support the description of
lion-independent facts that are common tovall products. In this part the combination
reneric product description resources and the ISO 10303 integrated resources that are
in the other parts that belong to the integrated resources class is referred to as the
hted product description resources?:

control product data. Together, the integrated product description resources and the
management resources(are the foundations upon which application interpreted models,
mative conceptual s¢hemas of application protocols, are built. Application interpreted
apply selected genéeric management resources to elements of the integrated product de-

e model.

pport resources are a set of shared resource constructs that are used by the ISO 10303
ed resources. They provide an underlying consistency across the resources of ISO 10303.

Xiv
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Generic product
description resources

Support resources

applicationcontext_schema

product definition.schema

product.property.
definition_schema

. external reference_
action_schema
schema
approval_schema group_schema
certification.schema measure._schema

product property-
representation.schema

contract_schema

personorganization-
schema

date_time_schema

security.-
classification.schema

Management resources

document_schema

support resource.
schema

management.résources_
schema

effectivity.schema

Figure 1 — The groupings of resource schemas into
resources, generic management resources, and support resources

generic product description
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Industrial automation systems and integration —
Product data representation and exchange —

Part 41 : .
Integrated generic resources:

Fundamentals of product description and support

Section 1 : General
1.1 Scope

This part of ISO 10303 specifies the following:

— generic product description resources (section 2);
— generic management resources (section 3);

— support resources (section 4).

[he schemas which are specified in this_pdrt of ISO 10303 are organized according to|these
ections.

L.1.1 Generic product description resources

[his section of ISO 10303-41 specifies the resource constructs for the high level structure for
he representation of prfodicts and their properties. It also specifies ISO 10303 integratpd re-
ources for the description of generic aspects of product usage, categorization of products and
hssociations between/products.

['he following. are within scope in this section:

— the\identification of a product;

—~the categorization of products;

— the specification of definitions of, relationships among, and allowable substitutions for
a product;

— the specification of the representation of the shape of a product;
— the specification of the representation of the properties of a product;

— the description of the application context for which product data is defined.
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1.1.2 Generic management resources

This section of ISO 10303-41 specifies the resource constructs for the structures that are used
to associate administrative data with product data.

o

The following are within scope in this section:

— the structure for connecting product data within an application context to related ad-

1.1.3| Support resources

This section of ISO 10303-41 specifies the resource constructs for administrative ddta), physical
quantitfies and their units, and basic data types.

The following are within scope in this section:

— | the description of references to documents;

— | the descriptions of actions, action requests, and the status¢of actions;

— | the descriptions of certification, approvals, security classifications, and effectivities;
— | the identification of contracts;

— | the identification of people and organizations;

— | the specification of dates and times;

— | the provision of mechanisms for grouping items and referring to information that is
defiped outside an exchange;

— | the definition of physital quantities and their units.
1.2 Normative references

The following standards contain provisions which, through reference in this text, constitute
provisigns’ of 'this part of ISO 10303.. At the time of publication, the editions indicated were
valid. andards—are-subject—t ision—and—parties agreementsbased—en—this—par
ISO 10303. are encouraged to investigate the possibility of applying the most recent editions of
the standards indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO 31-0:1992, Quantities and units.

ISO 1000:1981, ST units and recommendations for the use of their multiples and of certain other
units.
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ISO 8601:1988, Date elements and interchange formats — Information interchange — Represen-

tations of dates and times.

ISO 8824-1:-Y). Information Technology — Open Systems Interconnection — Abstract Syntaz No-

tation One (ASN.1) - Part 1: Specification of Basic Notation.

ISO 10303-1:1994, Industrial automation systems and integration — Product data representation

and exchange — Part 1: Overview and fundamental principles.

ISO 10303-11:1994, Industrial automation systems and integration — Product data. repr
tion and exchange — Part 11: EXPRESS language reference manual.

ISO 10303-43:1994, Industrial automation systems and integration — Product data repr
tion and exchange — Part 43: Integrated resources: Representation structures.

ISO 10303-44:1994, Industrial automation systems and integration — Product data repr
tion and exchange — Part 44: Integrated resources: Product stricture configuration.

1.3 Definitions and abbreviations

1.3.1 Terms defined in ISO-10303-1

This Part of ISO 10303 makes use of‘the following terms defined in ISO 10303-1:

application;

— application context;

— application interpreted model;
— applicatien protocol;

— application reference model;

S~ interpretation;

psenta-

psenta-

psenta-

= product.

1.3.2 Terms defined in ISO 8601

This part of ISO 10303 makes use of the following terms defined in ISO 8601:

— calendar date;

1)To be published.
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ordinal date;
second;
minute;

hour:

(©1so

1.3.3

This pa

day;

week;
calendar week;
month;

year;

calendar year;
common year;
leap year;

local time;

Coordinated Universal Time;

Gregorian Calendar.

Abbreviations defined in ISO 1000

rt of ISO 103@3)makes use of the following abbreviation defined in ISO 1000:

SI  Interwational System of Units.
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Section 2 : Generic product description resources

2.1 Introduction

This section specifies the ISO 10303 integrated resources used for the high-level description of a

product. The following schemas are included:

application_context_schema;
— product_definition_schema;
— product_property_definition_schema;

— product_property _representation_schema.

The application_context_schema supports the description of the applicable usage of p
data.

The product_definition_schema supports the description of the identification of prg
the categorization of products, and the relationships among the definitions of products.

The product_property_definition_schema supports the description of the characteris
a product.

shape characteristics of a product.

NOTE 1 - This part is not limited to the domain of a specific application context. The
should not be misled by the delibérately limited scope of the examples.

NOTE 2 - The way in which the support resources are associated with the generic product d
tion resources is described*in annex E.

2.2 application_context_schema

The following EXPRESS declaration begins the application_context_schema and ide
the necessary external references.

roduct

ducts,

tics of

The product_property_representation:s¢hema describes the structure for representing the

reader

escrip-

ntifies

EXPRESS specification:

*)
SCHEMA application_context_schema;

REFERENCE FROM support_resource_schema
(label,
text);
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REFERENCE FROM date_time_schema

(yea
(*

NO

1 -

St

r_number) ;

TES

The schemas referenced above can be found in the following parts of ISO 10303:

pport resource schema clanse 4 13 of this part of ISO 10303

ds

2

3 -

te_time_schema clause 4.9 of this part of ISO 10303
See annex F, figure F.1, for a graphical presentation of this schema.

This schema is one of the generic product description resource schemas. The. Telationships

between the generic product description resource schemas are given in annex D.

2.2.1

This cl
a mech
particul

FEach cq

A mear

Introduction

vuse defines requirements for the application_context_schema. This schema defines
hnism for application protocols to define a frame of referefice or context that applies to
ar sets of product data. An overall application context has several context elements.
ntext element may be referenced by a different aspectyof product data.

s is provided for users of product data to identify<the application interpreted model in

terms of which that product data is defined.

2.2.2

The me

Fundamental concepts and assumptions

aningful exchange of product data'requires the identification of the application context

in which that product data is defined.. One element of an application context is the application

interpre
one, ap
names,
an appl

ted model which is used. Each application interpreted model belongs to one, and only
plication protocol. Singe‘all application interpreted models in ISO 10303 have unique
identification of an application interpreted model schema name also uniquely identifies
cation protocol. Applications which use product data require information that identifies

the application interpreted model that defines the content and logical structure of the product

data.

2.23

application_context_schema entity definitions

n aoantos-+

2.2.34

O
VEIL _CUUILIUVCAU

An application_context is a context in which product data is defined. An application_-
context represents various types of information which relate to product data and may affect
the meaning and usage of that data.

EXPRESS specification:

*)
ENTITY

application_context;
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application : text;
INVERSE
context_elements : SET [1:?] OF application_context_element
FOR frame_of_reference;
END_ENTITY;
(*

Attribute definitions:

application: a description of the usage of the product data.

context_elements: there shall be at least one application_context_element assoeiate
the application_context.

2.2.3.2 application_protocol_definition
An application_protocol_definition is a definition of an application protocol.

EXPRESS specification:

*)

ENTITY application_protocol_definition;
status : label;
application_interpreted_model_schema_name :;label;
application_protocol_year :" year_number;
application : application_context;

END_ENTITY;

(*

Attribute definitions:

d with

status: a classification of an.application protocol with regard to its acceptance by some ap-

proving body.
NOTES

1 - Legal values)for this attribute are specified in application interpreted models which
entity.

2 - The-fundamental assumption (see clause 2.2.2) that an application interpreted model
name uniquely identifies an application protocol is only valid for ISO 10303 application prot

application_interpreted_model_schema_name: the EXPRESS schema name of the t

se this

schema
ocols.

he ap-

plication interpreted model.

application_protocol_year: the year when the application protocol attained the status given

by the status attribute.

application: the application context of the application protocol.
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2.2.3.3 application_context_element

An application_context_element is an aspect of the application context in which product
data is defined. Application_context_elements may represent several different aspects of an
application context. An application protocol may specify the context of data using the subtypes
of the application_context_element entity:

— product_context:

— | product_definition_context;
— | product_concept_context;

— | library_context.

NQTE - In using this entity, it is the responsibility of an application protocolto properly constrain
th¢ values of these attributes based on their applicable usage.

EXAMPLE 1 - A product_definition_context could have “design” @s-its product_life_cycle_-
stage and “detailed design” as its application_context_element frame.

EXPRESS specification:

*)
ENTITY|application_context_element

SUPERTYPE OF (ONEOF (product_context,
product_definition_context,
product_concept_context,
library_context));

name : label;
fram¢_of_reference : application_context;
END_ENTITY;
(*

Attribdte definitions:

name:|an identification-of the detailed context in which product data exists.

EXAMPLE 2 = ¥Detailed design” and “preliminary design” are examples of application_context -
eldment.names.

framejof_reference: the overall context of which this application_context_element is a
part.

2.2.3.4 product_context

A product_context is that aspect of an application_context which defines a context for a
product.

NOTE 1 - The product entity is defined in clause 2.3.4.1 in this part of ISO 10303.
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A product_context represents information about the engineering or manufacturing perspective

for product data that may affect its meaning and usage.

EXPRESS specification:

*)
*)
ENTITY product_context
SUBTYPE OF (application_context_element);
—distiptime_type T tabel;

END_ENTITY;
(*

Attribute definitions:

product belongs.

EXAMPLE 3 - “Electrical”, “mechanical”, and “architectural” are(examples of discipline

this entity.

2.2.3.5 product_definition_context

A product_definition_context is that aspect @f an application_context which de
context for a product_definition.

This context represents information about the stage in the product life cycle to which the p
data belongs. Such information may affect the meaning and usage of the product data.

EXPRESS specification:

*)

ENTITY product_definitionh_context
SUBTYPE OF (application_context_element);
life_cycle_stage :) label;

END_ENTITY;

(*

Attribute definitions:

life_cycle_stage: an identification of the general stage in the product life cycle to wh
product data belongs.

discipline_type: an identification of the engineering or manufacturing éategory to whiich the

types.

NOTE 2 - Legal values for this attribute are specified in applieation interpreted models which use

fines a

NOTE 1 - The product_definition entity is defined in clause 2.3.4.8 of this part of ISO 1j0303.

roduct

ch the

this entity.

lich use

EXAMPLE 4 — Terms such as “as designed” and “as specified” are examples of life_cycle_stages.

2.2.3.6 product_concept_context

A product_concept_context is that aspect of an application_context which defines a context

for a product_concept.
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NOTE - The product_concept entity is defined in ISO 10303-44.

A product_concept_context represents information that relates to the characterization of
potential purchasers of a product. Such information may affect the meaning and usage of the
product data.

EXPRESS specification:
*)

ENTITYfroduct_concept_context

SUBTY[PE OF (application_context_element);
market _segment_type : label;
END_ENT[ITY;

(*

market{_segment_type: an identification of the category that characterizes potential pur-
chasers [of a product.

EXAMPLE 5 - “Luxury automobiles”, “laptop personal computers”, and “budget personal stereos”
are|all examples of market_segment _types.

2.2.3{7 library_context

A library_context is that aspect of an application_context which defines a context for ele-
ments of a library. A library_context represents information that may affect the meaning and
usage of the product data in the library.

EXPRHSS specification:

*)
ENTITY flibrary_context
SUBTYPE OF (application_context_element);
librafry_reference : label;
END_ENT[ITY;
(*

Attribute definitions:

library| reference: an identification of the library which provides a context for the elements of
the library.

EXAMPLE 6 - *Smith’s Pens (UK) Standard Pen Tops” is an example of a library reference.

EXPRHSS specification:
*)

END_SCHEMA; -- application_context_schema
(*

10
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2.3 product_definition_schema

The following EXPRESS declaration begins the product_definition_schema and identifies
the necessary external references.

EXPRESS specification:

*)

SCHEMA product_definition_schema;

REFERENCE FROM application_context_schema

REFERENCE FROM document_schema

REFERENCE FROM effectivity_schema

REFERENCE FROM support_resource_schema

(*

(product_context,
product_definition_context);

(document);

(effectivity);

(bag_to_set,
identifier,
label,
text);

NOTES

1 — The schemas referenced above can be found in the following parts of ISO 10303:

application_context_schema clause 2.2 of this part of ISO 10303
document_schema clause 4.2 of this part of ISO 10303
effectivity schema clause 4.11 of this part of ISO 10303
support._resource_schema clause 4.13 of this part of ISO 10303

2 — See‘annex F, figure F.2, for a graphical presentation of this schema.

3 =—This schema is one of the generic product description resource schemas. The relati¢gnships
between the generic product description resource schemas are given in annex D.

2.3.1 Introduction

This clause defines requirements for the product_definition_schema. This schema provides
for the generic aspects of product definition.

EXAMPLE 7 - The identification of products and definitions of products, the grouping of prod-
ucts according to classification schemes and the definition of various kinds of relationship between
products are all examples of generic aspects of product definition.

11
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The generic aspects of product definition are realized by means of a set of resource constructs
that may be used to specify generic product definition facts.

EXAMPLE 8 - The fact that a product definition is related to other product definitions is an
example of generic product definition fact. It is not specific to a particular application context.

Product definition facts are independent of properties. The ways in which these facts may be
combined are prescribed by the relationships that are defined in this schema. Each generic
fact cap_be interpreted in any application context: the ways in which generic facts are to be

interpr¢ted are stipulated in application protocols.

NOQTE - An example of the way in which this schema may be used is given in annex E.

2.3.2| Fundamental concepts and assumptions

A singl
in a given application context.

ct mad definitions associated with it; each’ group is valid

R R TR DI
pl'UdU.Cl/ llay Illave lllultlple groups o

19%

EXAMPLE 9 - An application context may be the manufacture of ball-point pens. A particular
ball-point pen has multiple versions. Each version is described through agroup of product definitions.
An| older version has a solid cap whereas a more recent version hds’a hole in the cap to prevent
pegple from choking if they swallow it. The characteristics of the\two versions would be different
from each other because the later version would have a hole in_the cap whereas the earlier version
wopld not. This schema could be used to define the ball-point'pen with a solid cap as one product
andl the one with a hole in the cap as another. On the othephand it could also be used to define both
pens as two versions of a single product. The approach<taken would depend upon the requirements
of the application context.

The definition of a product includes the properties‘that are required to characterize it.

EXIAMPLE 10 - An integrated circuit prodact will have a functional definition represented by a
cirguit schematic diagram and a physical définition represented by a circuit layout diagram.

Definitipns of products may be related ‘to' each other in various ways. It is necessary to be able
to idenfify the relationships betweent\products and to be able to characterize those relationships.

EXIAMPLE 11 - The ball-poift pen cap would be related in an assembly relationship to the ball-
point pen itself and one of the/caps could be substituted for the other in some circumstances.

2.3.3| product.definition schema type definition:
sourcé

The sofirce type represents whether a product_definition_formation is to be manufactured
within pn -0rganization or bought-in. Possible values are constrained to represent these two
possibil{ti€s, or the fact that this information is not known.

EXPRESS specification:

*)

TYPE source = ENUMERATION OF
(made,
bought,
not_known);

END_TYPE;

(*

12
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2.3.4 product_definition_schema entity definitions

2.3.4.1 product

A product is the identification and description, in an application context, of a phy
realizable object that is produced by a process.

NOTES

1 — A physically realizable object may, but need not, be physically realized.

2 — The term “product” is defined in ISO 10303-1.

EXAMPLE 12 - Production, construction, manufacture, and fabrication atéyall examples
cesses.

EXAMPLE 13 — The ball-point pen, its cap, and the assembly of the cap and the ball-po
are all objects that may be produced by a manufacturing process!

EXAMPLE 14 - The end-product that an organization produces and intends to sell, the r
terial from which such products are manufactured, and the feoling and other facilities that a
to transform the raw material into the end-product may-all be examples of physically rea
objects.

EXPRESS specification:

*)
ENTITY product;
id : identifier;
name : label;
description : text;
frame_of_reference : SET [1:7] OF product_context;
UNIQUE
UR1: id;
END_ENTITY;
(*

Attribute definitions:

id: the identification of the product.

EXAMPLE 15 — Part numbers, stock item numbers and serial numbers are examples of pr
1dentifiers.

sically

of pro-
nt pen

W ma-
re used
lizable

oduct

name: the word or group of words by which the product is referred to.

EXAMPLE 16 - “Ball-point pen”, “cap”, and “nib” are examples of product names.
description: text that relates the nature of the product.

frame_of_reference: the contexts within which the product was defined.

Formal propositions:

UR1: every product’s identification shall be unique.

13
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2.3.4.2 product_category

A product_category identifies a category to which products and other product_categorys
may belong.
EXAMPLE 17 — In an application protocol whose context includes manufactured parts, “mechan-
ical part”, “electrical part”, “structural part”, “piping part”, “water pipe”, and “hot water pipe”
are all examples of product _categorys.

EXPRESS specification:

*)
ENTITY|product_category;
name : label;
description : OPTIONAL text;
END_ENTITY;
(*

Attribyte definitions:

name:| the word or group of words by which the product_category is referred to.

description: text that relates the nature of the product_category.

Informpl propositions:

IP1: When a product_category participates in a product_category_relationship, the value
of the hame attribute shall be unique within its‘parent product_categorys.

2.3.4.3 product_related_product_category

A product_related_product_category is a product_category that contains products.

EXPRESS specification:

*)

ENTITY| product_related_product_category
SUBTYPE OF (product,category);
prodpcts : SET_{4+?] OF product;

END_ENTITY;

(*

Attributedefinitions:

products: the products that belong to the product_related_product_category.

2.3.4.4 product_category_relationship

A product_category_relationship is an association between two categories. A product_-
category may be identified as a sub-category in its relationship with other product_categorys.

EXAMPLE 18 — The product_category called “piping part” could be used to relate two other
product_categorys, “cold water pipe” and “hot water pipe”, to each other.

14
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Networks of product_categorys may be defined using this entity.
EXAMPLE 19 - A product_category called “piping part” may be the parent category

of sub-

categories called “cold water pipe” and “hot water pipe”. The product_category called “hot

water pipe” may be a sub-category of another product_category called “boiler output pipe’

>. This

is an example of a product_category network because the product_category called “hot water

pipe” has two parents.

If a product is within a product_category, it is also within all of the parent product._-

categorys of that product_category.

NOTE - This entity, in conjunction with the product_category entity, is based on thé&relat
template that is described in annex D.

EXPRESS specification:

*)
ENTITY product_category_relationship;
name : label;
description : text;
category : product_category;
sub_category : product_category;
WHERE

WR1: acyclic_product_category_relationship (SELF, [SELF.sub_categoryl);
END_ENTITY;
(*

Attribute definitions:

name: the word or group of words by which the product_category_relationship is r¢
to.

description: text that relates the nature of the product_category_relationship.

category: the parent of the'sub_category.

EXAMPLE 20 — In(the previous example, “piping part” would be the category for “cold
pipe” and “hot water pipe”.

sub_category: a'child of the category.

EXAMPLE21 — In the previous example “cold water pipe” would be the sub_category for
part” in-one case and “hot water pipe” would be the sub_category in the other.

Within-a single category and sub-category relationship hierarchy, a given product sha
beteferenced once.

onship

ferred

water

piping

1 only

Formal propositions:

WRI1: a network of product_categorys shall not be cyclic.

Informal propositions:

IP1: a given product may only be referenced once within a given product_category_-

relationship structure.

15
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2.3.4.5 product_definition formation

A product_definition_formation is an identified group of product_definitions for a prod-
uct. Each of the product_definitions in the group has a distinct frame_of_reference (and
therefore life_cycle_stage) or includes some variation in its properties.

NOTE - The purpose of the product_definition formation is defined in application interpreted
models that use this entity.

EXAMPLE 22 - An application interpreted model could use this entity to support the identificatioh
of Hifferent versions of a single product. Each version would be described by a unique group of
prpduct_definitions and each group, identified by a product_definition formation, would be
asspciated with the same product.

EXPRESS specification:

*)

ENTITY |product_definition_formation;
id : identifier;
descfiption : text;
of_product : product;

UNIQUE
UR1: [id, of_product;

END_ENTITY;

(*

Attribute definitions:

id: theunique identification of the product_definition_formation in the context of the prod-
uct to which it relates.

EX[AMPLE 23 - Part version numberiislan example of a product _definition_formation identifier.
description: text that relates thesnature of the product_definition_formation.

NQTE 1 - The descriptions of different formations of a single product could identify differences in
the purpose and function f each formation.

of_progluct: the productiof which the product_definition_formation is a version.

NQTE 2 - A product is associated with one or more product_definition formations through
the implicit invetse-6f this relationship.

Formal [propdsitions:

UR1: the id of each product_definition_formation that is related to a single product
(through their of_product attributes) shall be unique within the collection of product._-
definition_formations which are related to that product.

2.3.4.6 product_definition formation_relationship

A product_definition_formation_relationship is an association between two product._-
definition_formations. An association may exist between product_definition_formations

16
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that relate to different products or between different formations of the same product. The
meaning of the relationship for a particular context is defined in specializations of this entity.

NOTES

1 - Relationships captured using this entity may be parent child relationships. Specializations of
this entity state this fact if it is true for the particular specialization.

2 — This entity, in conjunction with the product_definition formation entity, is based [on the
relationship template that is described in annex D.

EXPRESS specification:

*)
ENTITY product_definition_formation_relationship;
id : identifier;
name . label;
description : text;
relating_product_definition_formation : product_definition_formation;
related_product_definition_formation : product_definition_formation;
END_ENTITY;
(*

Attribute definitions:

id: the identification of the product_definition_formation_relationship.

name: the word or group of words by which the product_definition_formation_relationship
is referred to.

description: text that relates themature of the product_definition_formation_relationship.

relating_product_definition_formation: one of the product_definition_formations|which
is a part of the relationshigp:

NOTE 3 — The role df this attribute is defined in the application protocol or the ISO 103(3 inte-
grated resource that uses or specializes this entity.

related_produet. definition_formation: the other product_definition_formation which is
a part of therelationship. If one element of the relationship is dependent upon the othdr then
this attribiite shall be the dependent one.

NOTE 4 — The role of this attribute is defined in the application protocol or the ISO 10303 inte-
grated resource that uses or specializes this entity.

2.3.4.7 product_definition formation_with _specified_source

A product_definition_formation_with_specified_sourceis a product_definition_formation
with a specified source.

EXPRESS specification:
*)

ENTITY product_definition_formation_with_specified_source

17
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SUBTYPE OF (product_definition_formation);
make_or_buy : source;

END_ENTITY;

(*

Addnsiho sy I 04
ALL11IDULe UCILILIVIOILLID

make_or_buy: the source of the product_definition_formation.

2.3.48 product_definition

A prodluct_definition is the identification of a characterization of a product in a particular

applic

ion context.

N(QTE - A product_definition is characterized by properties which refer to it(

EXAMPLE 24 - A product’s physical design may be one product_definition while the func-
tiopal design of the same product may be a different product_definition. Both product._-
definitions would be related to the same product_definition_formation but could be used in
different application contexts.
EXPRESS specification:
*)
ENTITY|product_definition;
id : identifier;
description . text;
formation : product_definitionxformation;
frame_of_reference : product_definitioh.context;
END_ENTITY,
(*
Attribdte definitions:
id: the|identification of the product_definition.
description: text that relates the nature of the product_definition.
formation: the product_definition_formation to which the product_definition relates.
frameJof_reference: the product_definition_context in which the product_definition or
produgt_definition data is used.
2.3.4 i 1 i 1

A product_definition_with_associated_documents is a product_definition which is re-
lated to one or more documents.

EXPRESS specification:

*)
ENTITY

product_definition_with_associated_documents

SUBTYPE OF (product_definition);

18
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documentation_ids : SET[1:?] OF document;
END_ENTITY;
(*

Attribute definitions:

documentation_ids: the set of documents that are associated with the product_definition.

2.3.4.10 product_definition _relationship

association may exist between product_definitions that relate to different products
tween different definitions of the same product.

definition relationships that associate different products. The relationship between a
and a detailed design is an example of a product_definition relationship that associates d
definitions of a single product.

A single product_definition may be used more than once within the description of a prd

NOTE 1 - The same component could be used more than once in the same assembly. Each u
the component would be specified as an instance of the, product_definition_relationship

The meaning of the relationship for a particular,context is defined in specializations
entity.
NOTES

2 — Relationships captured using this entity may be parent-child relationships. Specializat
this entity state this fact if it is true for the particular specialization.

3 — This entity, in conjunction’ with the product_definition entity, is based on the relati
template that is described\in ‘annex D.

EXPRESS specification:

*)

ENTITY produ¢t.)definition_relationship;
id : identifier;
name : label;
desc¢ription . text;

rélating_product_definition : product_definition;

A product_definition_relationship is an association between two product_definitions. An

or be-

EXAMPLE 25 — The relationships within a bill-of-materials structure ake)éxamples of product -

sketch
flerent

duct.

sage of
entity.

bf this

ions of

onship

related_product_definition : product_definition;

ND_ENTITY;
(*

Attribute definitions:

id: the identification of the product_definition_relationship.

name: the word or group of words by which the product_definition_relationship is referred

to.

description: text that relates the nature of the product_definition_relationship.

19
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relating_product_definition: one of the product_definitions which is a part of the relation-

ship.

NOTE 4 — The role of this attribute is defined in the application protocol or the ISO 10303 inte-
grated resource that uses or specializes this entity.

EXAMPLE 26 — If the product_definition relationship is an assembly component relationship,
the relating _product_definition may be the assembly.

relateg
ship. 1
depend

N
gry

EX
tha

2.3.4

A prod

|_product_definition: the other product_definition which is a part of the relations
f one element of the relationship is dependent upon the other, this attribute shall bé_the
bnit one.

TE 5 — The role of this attribute is defined in the application protocol or the 1S@).Y0303 inte-
ted resource that uses or specializes this entity.

AMPLE 27 — In an assembly, the related _product_definition may be the product _definition
t is an element of the assembly.

111  product_definition_substitute

uct_definition_substitute is an association between thiee product_definitions where

one product_definition acts as a substitute for another product_definition in the context of

a third
N(

product_definition.

TE - If a product_definition relationship exists\between a component part and its assembly,

a

roduct_definition substitute could be used-sto capture an allowable substitute, that is, a

different component part that may be used as a-feplacement in the same assembly.

EXAMPLE 28 — Two kinds of ball-point pen may be manufactured: a standard model and a deluxe
mddel. Each model of the pen would be(pecified as a separate product_definition related to a
pafticular kind of nib: a standard nib{and a deluxe nib, respectively. The fact that the deluxe nib
andl the standard nib are interchangeable only in the context of the standard model of ball-point
pen can be established with thisScenstruct.

EXPRESS specification:
*)
ENTITY |product_definition_substitute;
descyiption : text;
contgxt_relationship : product_definition_relationship;
substitutérdefinition : product_definition;
WHERE
WR1: ate
END_ENTITY;
(*

Attribute definitions:

description: text that relates the nature of the product_definition_substitute.

context_relationship: the relationship whose related_definition may be replaced by the
substitute_definition. The relating_product_definition attribute of this attribute specifies
the context within which the replacement is made.

20
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EXAMPLE 29 ~ The relating product_definition of a product_definition relationship iden-
tified as a context_relationship would be the standard model of the ball-point pen and the re-

lated _product_definition would be the standard nib.

substitute_definition: the product_definition which may act as a replacement for the re-

lated_product_definition of the context_relationship.
EXAMPLE 30 - This attribute would be the deluxe nib in the previous examples.

Formal propositions:

WRI1: a product_definition shall not be defined as a substitute for itself,

2.3.4.12 product_definition_effectivity

A product_definition_effectivity is an effectivity that may be applied for a particular
uct_definition participating in a given product_definition_aelationship.
EXAMPLE 31 — The fact that a particular product_definition’s shape was effective for a
period of time within the context of an assembly could K¢ defined using this entity. The pro
definition_effectivity and dated_effectivity entitiés would be associated with the pr

definition_shape entity during interpretation. The*usage attribute of the product_defin|
effectivity entity would represent the assembly:

EXPRESS specification:

*)
ENTITY product_definition_effectivity
SUBTYPE OF (effectivity);
usage : product_definition.relationship;
UNIQUE
UR1: usage, SELF\effectivity.id;
END_ENTITY;
(*

Attribute definitions:

usage: the’product_definition_relationship that initiates the effectivity.

Formal-propositions:

prod-

certain
duct _-

uct _-
tion._-

1HK 5] +ha i d

1 430 43 £ 41 Foantizcrd Loll b .
CACL . UVIIT TUTIIVITIICAUVIUIL Ul V1T CTIICTCUU1IYV IUJ olldll T uuu,iuc.

2.3.5 product_definition_schema function definitions

2.3.5.1 acyclic_product_definition formation_relationship

The acyclic_product_definition_formation_relationship function determines whether or
not the given product_definition_formations have been self-defined by the associations made

21
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in the specified product_definition_formation_relationship. This function may be used to
evaluate either a product_definition_formation_relationship or any of its subtypes.

NOTE 1 - A specified type of the product_definition formation relationship entity is either a
product_definition formation relationship or one of its subtypes.

The function returns a value of TRUE if none of the elements of the relatives argument occur in
the relation argument of the type which is given in the specific_relation argument. Otherwise
it returps—a value of FALSE

NQTE 2 — This function is not used in this schema. It is defined here because other ISO 10303 inte

gralted resources and application protocols that use the product_definition formation_relationship

entjty include rules that use this function.

EXPRHSS specification:

*)

FUNCTIQN acyclic_product_definition_formation_relationship
(relgtion : product_definition_formation_relationship;
relgtives : SET OF product_definition_formation;

spedific_relation : STRING) : LOGICAL;

LOCAL
b : SET OF product_definition_formation_relationship;
i : INTEGER;
lodal_relatives : SET OF product_definition/formation;

END_IJOCAL;

REPE i := 1 TO HIINDEX(relatives);

IF [relation.relating_product_definition_formation :=: relatives[i] THEN
TURN (FALSE) ;
END_IF;
END_REPEAT;
x := bag_to_set(USEDIN (relation.relating_product_definition_formation, specific_relat
Local_relatives :=!relatives + relation.relating_product_definition_formation;

IF SIZEOF(x) > O THEN
REPEAT i := 1 TQ-HIINDEX(x);
IF NOT acyclde_product_definition_formation_relationship
(x[i}; local_relatives, specific_relation) THEN
RETURN(FALSE) ;
D_IF
EN?'FREPEAT;

END_

.

ion));

RETURN(TRUE) ;
END_FUNCTION;
(*

Argument definitions:

relation: (input) the candidate product_definition_formation_relationship to be checked.

22
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relatives: (input) the set of product_definition_formations which the function is searching
for in the relating_product_definition_formation parameter of the relation argument.

specific_relation: (input) the fully qualified name of a subtype of the product_definition_-

formation_relationship entity.

2.3.5.2 acyclic_product_definition relationship

The acyclic_product_definition_relationship function determines whether or not thyd

definition_relationship. This function may be used to evaluate either a produét_defin
relationship or any of its subtypes.

definition relationship or one of its subtypes.

The function returns a value of TRUE if none of the elements of the relatives argument og

it Teturns a value of FALSE.

NOTE 2 - This function is not used in this schema. It isddefined here because other ISO 10
tegrated resources and application protocols that use the/product_definition relationship
include rules that use this function.

[EXPRESS specification:

*)

FUNCTION acyclic_product_definition_relationship
(relation : product deéfinition_relationship;
relatives : SET QF“product_definition;

specific_relation : STRING) : LOGICAL;

LOCAL
x ) 'SET OF product_definition_relationship;
i : INTEGER;
local_relatives : SET OF product_definition;

END_LOCALy

REPEAT\i := 1 TO HIINDEX(relatives);
IE relation.relating_product_definition :=: relatives[i] THEN
RETURN(FALSE) ;

given

product_definitions have been self-defined by the associations made in the specified protuct_-
i

ion_-

NOTE 1 - A specified type of the product_definition relationship entity i either a product_-

cur in

the relation argument of the type which is given in the specific_relation argument. Othlerwise

303 in-
entity

END IF;

END_REPEAT;

x := bag_to_set(USEDIN (relation.relating_product_definition, specific_relation));

local_relatives := relatives + relation.relating_product_definition;
IF SIZEOF(x) > O THEN
REPEAT i := 1 TO HIINDEX(x);
IF NOT acyclic_product_definition_relationship
(x[i], local_relatives, specific_relation) THEN
RETURN(FALSE) ;
END_IF;
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END_REPEAT;
END_IF;
RETURN(TRUE) ;
END_FUNCTION;
(*
Argumdmnt defimitions:
relatiop: (input) the candidate product_definition_relationship to be checked.
relatives: (input) the set of product_definitions which the function is searching for'in the
relating_product_definition parameter of the relation argument.
specifi¢_relation: (input) the fully qualified name of a subtype of the product_definition._-
relatiopship entity.
2.3.5{3 acyclic_product_category _relationship
The acyclic_product_category_relationship function determings whether or not the given
produgt_categorys have been self-defined by the associationgunade in the specified product._-
category_relationship.
The furjction returns a value of TRUE if none of the elethents of the children argument occur
in the nelation argument. Otherwise it returns a valide of FALSE.
NQTE - This function is based on the cyclicity ‘avoidance template that is described in annex D.
It gerforms its task by ensuring that the children argument is not the category field of either the
relation argument or, recursively, any other ‘product_category relationship entities in which
the|relation plays the role of category:
EXPRESS specification:
*)

FUNCTION acyclic_product_category_relationship

(relal
chil

LOCAL
X

tion : produé¢t’category_relationship;
dren : SET\of product_category): LOGICAL;

: SET OF product_category_relationship;

i

: TNTEGER;

local_children : SET OF product_category;
END_LOCAL;

REPEAT i := 1 to HIINDEX(children);
If relation.category :=: children [i] THEN
RETURN (FALSE) ;
END_IF;
END_REPEAT;
x := bag_to_set(USEDIN (relation.category,

24
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’PRODUCT _DEFINITION_SCHEMA.’ +
’PRODUCT_CATEGORY_RELATIONSHIP.SUB_CATEGORY’));
local_children := children + relation.category;
IF SIZEOF(x) > O THEN
REPEAT i := 1 to HIINDEX(x);
IF NOT acyclic_product_category_relationship(x[i], local_children) THEN
RETURN(FALSE) ;
END_IF:

END_REPEAT;
END_TIF;
RETURN(TRUE) ;

END_FUNCTION;
(*

Argument definitions:

relation: (input) the candidate product_category_relationship to be checked.
children: (input) the set of product_category which~the function is searching for

category field of the relation argument.

EXPRESS specification:

*)
END_SCHEMA; -- product_definition_schema
(*

2.4 product_property:definition_schema

identifies the necessary external references.

EXPRESS, specification:

)
SCHEMA~product_property_definition_schema;

The following EXPRESS declaration begins the product_property_definition_schem

in the

a and

REFERENCEFROM preoduct—definition—schema
(product_definition,
product_definition_relationship);

REFERENCE FROM support_resource_schema
(bag_to_set,
label,
text);

(*
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NO

1-

TES

The schemas referenced above can be found in the following parts of ISO 10303:

product_definition schema clause 2.3 of this part of ISO 10303

su

2 —

pport resource_.schema clause 4.13 of this part of ISO 10303

See annex F, figure F.3, for a graphical presentation of this schema.

3
bet

2.4.1

This clg
brings 1
produg
teristic
charact
a produ

2.4.2

Produc

This schema is one of the generic product description resource schemas. The relationships
ween the generic product description resource schemas are given in annex D.

Introduction

use defines requirements for the product_property_definition_schema. This schema
ogether groups of characteristics. These characteristics may be associated with a single
t_definition or with one product_definition in the context of aniother. Each charac-
is independent of the number or types of representations of tHat characteristic. These
bristics may also be associated with the shape of a productyan element of the shape of
ct, or sometimes the relationship between elements of thé shape of a product.

Fundamental concepts and assumptions

s are characterized by their properties. This schema allow these properties to be cap-

tured apd to be associated to the identification of a‘product_definition, product_definition_-

relatio

nship or a shape_definition. The properties are identifiable concepts which are

indepenfdent of how, or even if, they are représented.

EX
the

NO

rep

It is ap

AMPLE 32 - The definition of the'surface finish of a shape is independent of the way in which
shape or the surface finish are ‘tepresented.

[TE — In the previous example, both the defined surface finish and the shape could have multiple
resentations.

propriate to specify’ entities which carry the idea of properties as concepts that are

indepenident of their réprésentation.

2.4.3

product_property_definition_schema type definitions

2.4.3;

I» characterized _definition

The characterized_definition type is the means by which the various properties that pertain
to a characterized_object, product_definition or shape_definition are aggregated. This
type is used to allow properties to be associated with such entities.

EXPRESS specification:

*)
TYPE ch
(char

26

aracterized_definition = SELECT
acterized_object,
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characterized_product_definition,
shape_definition);

END_TYPE;

(*

2.4.3.2 characterized _product_definition

pertain to a specific product_definition are aggregated. This type is used to allowypro
to be associated with such entities.

There is a special meaning in the selection of a product_definition_relationship; a pr

definition attribute in the context of its relating_product_definitiomattribute.

ship to be represented.

and, if it is an element of an assembly, it depends upon the @$sembly that it participates in.

NOTE 2 — A characterized _product_definition refets’ to a product_definition either d
or in the context of another product_definition throtgh a product_definition relation

EXPRESS specification:

k)

TYPE characterized_product_definition) = SELECT

(product_definition,
product_definition_relationship);

END_TYPE;

(*

2.4.3.3 shape-.definition

The shape_definmition type provides a mechanism by which either the entire shape of a
uct, a limited portion of the shape of a product, or an association between portions
shapes of products can be referenced.

NOTE - Unlike the characterized product_definition type, references to a shape_as
relationship are references to the association itself and not one of the associated shape_as

The characterized_product_definition type is the means by which the various propertiis that

erties

bperty

which is related to a product_definition_relationship is applied to the(related_product_-
NOTE 1 - This allows product properties which change when the product is a part of the rdlation-

EXAMPLE 33 — The shape of a gasket depends upon whethervor not it is a part of an assembly

irectly
ship.

brod-
pf the

pect _-
pects.
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EXPRESS specification:

*)

TYPE shape_definition = SELECT
(product_definition_shape,
shape_aspect,
shape_aspect_relationship);

END_TYPE;

(*

2.4.4 product_property_definition_schema entity definitiens

2.4.4.1 characterized_object

A characterized_object is the identification of an item that has associated property informa-
tion.

NOQTES
1+ A characterized_object is characterized by properties which tefer to it.
2 1+ The properties of a characterized_object may be used)as an environmental condition under

wllich the properties of a product are measured.

EXAMPLE 34 - If a product has a set of properties that are measured within a room or an at-
mgsphere, the properties of the room or atmospliére, such as temperature, are specified with the
atfribute that references this entity. The nameand description of the room or the atmosphere are
captured through the characterized_object entity.

EXPRESS specification:

*)

ENTITY|characterized_object;
name : label;
description : text;

END_ENTITY;

(*

Attribyte definitions:

name:| thiesword or group of words by which the characterized_object is referred to.

descriptionT text that Telates the nature of the characterized_object.

2.4.4.2 property_definition

A property _definition is a property that characterizes a product. It applies to either a product,
a product in the context of another product, the shape of a product, an element of the shape
of a product, or an element of the shape in the context of another element of the shape of a
product.
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EXPRESS specification:

*)
ENTITY property_definition;
name : label;
description : text;
definition : characterized_definition;
END_ENTITY;
(*

Attribute definitions:

name: the word or group of words by which the property_definition is referred to.
description: text that relates the nature of the property_definition.

definition: the product_definition, shape_aspect or shape_aspe¢t_relationshig
property is identified.

whose

NOTE - A property_definition cannot exist unless it is related-to either a product_dédfinition

or a shape_definition. This attribute establishes this relatiofiship.

2.4.4.3 product_definition shape

A product_definition_shape is a type of property_definition. It is the shape of a g
This shape may be a conceptual shape for which a specific geometric representatior
required.

NOTE - Early in the design of a product there may not be a specific idea about the

the product but there may be certam characteristics of the form that are to be captured
product shape characteristics. can be attached to the product shape using this entity.

EXAMPLE 35 — A geometricrepresentation of shape is not needed to assert facts such as,
must fit within a 5 centimetre cube”.

EXPRESS specificdtion:

*)
ENTITY prodiict_definition_shape
SUBTYPE. OF (property_definition);
UNIQUE
URIS-SELF\property_definition.definition;
WHERE
WR1: ’PRODUCT_PROPERTY_DEFINITION_SCHEMA.CHARACTERIZED_PRODUCT_DEFINITION’

IN TYPEOF (SELF\property_definition.definition);
END_ENTITY;
(*

Formal propositions:

roduct.
is not

form of
. Those

‘a shape

UR1: each characterized_product_definition shall be related to zero or one product_-

definition_shapes.
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WR1:

the definition attribute shall be a characterized_product_definition.

2.4.4.4 shape_aspect

A shape_aspect is an identifiable element of the shape of a product.

ele

coulld be specified using a shape_aspect entity so that other properties, such as surface finish, may

be

EXAMPLE 36 - Consider the product_definition_shape of a bolt. One might distinguish, as an

hssoclated with it.

EXPRHSS specification:

*)
ENTITY |shape_aspect;
name : label;
descrjiption . text;
of_shlfape : product_definition_shape;
product_definitional : LOGICAL;
END_ENTIITY;
(*
Attribulte definitions:
name: [the word or group of words by which the shapé aspect is referred to.

description: text that relates the nature of the shape_aspect.

of_shape: the product_definition_shape of which this entity is an aspect.

EX

WO

AMPLE 37 - If the identified aspect were the threaded portion of a bolt’s shank, this attribute
1ld be the the product_definition-shape of the bolt.

produdt_definitional: an indication’ that the shape_aspect is on the physical boundary of
the product_definition_shape. Ifithe value of this attribute is TRUE, it is asserted that the

shape._

hspect being identified s on such a boundary. If the value is FALSE, it shall be asserted

that thq shape_aspect beingidentified is not on such a boundary. If the value is UNKNOWN,

it shall
such a

EX
val
FA

2.4.4

A shap

be asserted that it\iSnot known whether or not the shape_aspect being identified is on
oundary.

MPLE 38 —\df-the identified shape_aspect were the threaded portion of a bolt’s shank, the

e of this~attribute would be TRUE. However, if it were the centre-line, the value would be
SE.

e_aspect_relationship is an association between two shape_aspects.

EXAMPLE 39 - If one shape_aspect is part of another, this entity could be used to associate the
two shape_aspects.

NO

1-

TES

The intention is to capture distinct properties of shapes as they exist in their own right and as

they participate in the relationship. The shape_aspect_relationship entity is not a representation
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definition entity. If a shape_aspect_relationship is to have an explicit representation then

that is

a separate concept which is described using resource constructs that are outside this schema.

2 — Each shape_aspect entity could have different properties.

3 — No geometric relationship is established between related shape_aspect entities.

EXAMPLE 40 — A shape_aspect_relationship might relate two shape_aspects whose re

presen-

not spatially related to the moulded product.
NOTES

this entity state this fact if it is true for the particular specialization.

5 — This entity, in conjunction with the shape_aspect entity, is baséd on the relationship te
that is described in annex D.

EXPRESS specification:

)

ENTITY shape_aspect_relationship;
name : label;
description . text;
relating_shape_aspect : shape_aspect;
related_shape_aspect : shape_aspecty

END_ENTITY;

(*

Attribute definitions:

description: text that\relates the nature of the shape_aspect_relationship.

relating_shape_aspect: one of the shape_aspect entities which is a part of the relatio

shape_aspect in five shape_aspect_relationship entities: one per face.

related_shape_aspect: the other shape_aspect entity which is a part of the relationsh

o11e,

tations are the equivalent surfaces of a mould and a moulded product. The shape of thepmiould is

4 — Relationships captured using this entity may be parent-child relationships) Specializations of

mplate

name: the word or group-ot*words by which the shape_aspect_relationship is referred to.

nship.

EXAMPLE™Y - A shape_aspect that is a pocket with five faces would play the role of relqting -

p. If

pne element of the relationship is dependent upon the other, this attribute shall be the depgndent

EXAMPLE 42 - In the previous example each of the five shape_aspect_relationship entities
would have a different shape_aspect entity in the related shape_aspect field. There would be

one for each side and one for the bottom of the pocket.
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2.4.5 product_property_definition schema function definition:
acyclic_shape_aspect_relationship

The acyclic_shape_aspect_relationship function determines whether or not the given shape._-
aspects have been self-defined by the associations made in the specified shape_aspect_relationship.
This function may be used to evaluate either a shape_aspect_relationship or any of its sub-
types.

NQTE 1 - A specified type of the shape_aspect_relationship entity is either a shape_aspect/\>
relationship or one of its subtypes.

The fupction returns a value of TRUE if none of the elements of the relatives argument occur in
the relption argument of the type which is given in the specific_relation arguments Otherwise
it retufns a value of FALSE.

NQTE 2 - This function is not used in this schema. It is defined here because other' ISO 10303 inte-

grated resources and application protocols that use the shape_aspect_relationship entity include
rules that use this function.

EXPRESS specification:

*)

FUNCTIDN acyclic_shape_aspect_relationship
(relhation : shape_aspect_relationship;
relatives : SET OF shape_aspect;

spetific_relation : STRING) : LOGICAL;

LOCAL
X : SET OF shape_aspectirelationship;
i : INTEGER;
logal_relatives : SET OF shape_definition;
END_LOCAL;

REPEAT i := 1 TO HIINDEX(relatives);

IF|relation.relating_shape_aspect :=: relatives[i] THEN
RETURN (FALSE) ;
END_IF;
END_REPEAT;
x :=|bag_to_set(USEDIN (relation.relating_shape_aspect, specific_relation));
local_relatives := relatives + relation.relating_shape_aspect;

IF SIZEOF(x)\» O THEN
REPEAT i~= 1 TO HIINDEX(x);
[E~NOT acyclic_shape_aspect_relationship
_&Eﬂ,_fveﬂ:reht‘j:ﬂrspeﬁﬁ:r_relauiuu) THEN
RETURN(FALSE) ;
END_IF;
END_REPEAT;
END_IF;
RETURN (TRUE) ;
END_FUNCTION;

(*
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Argument definitions:

relation: (input) the candidate shape_aspect_relationship to be checked.

relatives: (input) the set of shape_aspects which the function is searching for in the relating_-

shape_aspect parameter of the relation argument.

specific_relation: (input) the fully qualified name of a subtype of the shape_aspect_relationship

antit

XL
CIroIvy-

EXPRESS specification:

*)
END_SCHEMA; -- product_property_definition_schema
(*

2.5 product_property representation_schema

The following EXPRESS declaration begins the product_property_representation_s
and identifies the necessary external references.

EXPRESS specification:
*)

SCHEMA product_property_representation_schema;

REFERENCE FROM product_property.definition_schema
(shape_definition,
property_definition,
product_definitioh_ shape);

REFERENCE FROM representation_schema
(representation,
representation_relationship);

REFERENCE\FROM product_definition_schema
(product_definition,
product_definition_relationship);

| REFERENCE FROM support _resource schema

rhema

(bag_to_set);
(*

NOTES

1 - The schemas referenced above can be found in the following parts of ISO 10303:
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product_property representation_schema clause 2.4 of this part of ISO 10303

representation_schema ISO 10303-43
product_definition_schema clause 2.3 of this part of ISO 10303
support_resource_schema clause 4.13 of this part of ISO 10303

2 — See annex F, figure F.4, for a graphical presentation of this schema.

3 — This schema is one of the generic product description resource schemas The relationships

beteen the generic product description resource schemas are given in annex D.

2.5.1| Introduction

This clquse defines requirements for the product_property _representation_schema. This
schema fallows for the representation of a product’s properties.

NOJTE 1 - This schema is only used to represent a product’s shape property!
The requirements addressed by this schema are:
— |the ability to identify multiple representations, founding ydeious types of geometric_-

representation_items, as representing a shape_definition;

NOTE 2 - The verb “to found” and the geometric_représentation_item entity are defined
in ISO 10303-43.

— |the ability to represent the shape of zero,.ong; or more product_definition_shapes;

— |the ability to identify various representations as representing the shape of zero, one, or
mor¢ shape_aspects;

— [the ability to identify relationships between the representations of shapes and to state
that|the identified relationships-are the representations of zero, one or more product.-
definition entities.

2.5.2| Fundamental concepts and assumptions

The follpwing assuinptions were made in preparing this schema:

a) | ISO 40303 will include various types of representations ranging from simple collections
of gdométry to more elaborate collections of representations of different kinds of properties;

b) it is possible to have more than one representation of a single property:

¢) a single representation may be used to represent a property that relates to zZero, one,
or many product_definitions;

d) any property of a product_definition is an identifiable concept independent of how,
or even if, it is represented.
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NOTE — The different representation schemes are defined in other parts of ISO 10303. This schema
provides a structure within which these different resources can be brought together to represent the
properties of a product.

2.5.3 product_property _representation_schema entity definitions

. . . —_ e .lba
A shape_representation is a specific kind of representation that represents a shape.

EXPRESS specification:

*)

ENTITY shape_representation
SUBTYPE OF (representation);

END_ENTITY;

(*

2.5.3.2 property_definition_representation

A property_definition_representation is an associdation between a property of a produ¢t and
ts representation.

EXPRESS specification:

%)

ENTITY property_definition_representation;
definition : property-definition;
used_representation : representation;

END_ENTITY;

%*

Attribute definitions:

definition: the idéntification of the property that is being represented.

used_representation: the representation of the property which is defined by the definjition
httribute.

2.5.3:3 shape_representation relationship

AshapeTepresentation-retationship s amassociation between two Tepresentations where

at least one of the representations is a shape_representation.

EXAMPLE 43 — The representation of the shape of a bolt may be related to the representation
of a position when the bolt is a part of an assembly.
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EXPRESS specification:
*)

ENTITY shape_representation_relationship
SUBTYPE OF (representation_relationship);
WHERE
WR1: ’PRODUCT_PROPERTY_REPRESENTATION_SCHEMA.SHAPE_REPRESENTATION’ IN
(TYPEOF (SELF\representation_relationship.rep_1) +

TYPEOF (SELF\representation_relationship.rep_2));
END_EN[ITY;
(*

Formal propositions:

WR1:| one of the two representations in the shape_representation_relationship shall be a
shapelrepresentation.

2.5.3.4 context_dependent_shape_representation

A confext_dependent_shape_representation is the representation of the shape of a prod-
uct_dgfinition in the context of a role that it plays in a_product_definition_relationship.

EXAMPLE 44 - A gasket’s shape depends upon whetlier the gasket is participating in an assembly
rellationship and, if it 1s a part of an assembly, the praduct or products that it is assembled with.

EXAMPLE 45 - The position of a bolt’s shape\dépends upon the way it is positioned in a given
ajrnnbly.
In such cases, the representation of the product’s shape must be specified in the context of

the representation which influences it. [T'his entity establishes a relationship between a shape_-
repregentation and a product_definition as it plays the role of related_product_definition
in a product_definition_relationship.

EXPRESS specification:

*)

ENTITY| context_dependent_shape_representation;
representation_relation : shape_representation_relationship;
reprpsented_product_relation : product_definition_shape;

WHERE

WR1:| ’PRODUCT _DEFINITION_SCHEMA.PRODUCT_DEFINITION_RELATIONSHIP’
IN, TYPEOF (SELF.represented_product_relation.definition);
END_ENTITY;

(*
Attribute definitions:

representation_relation: the relationship between the representations of the shapes of the
the related_product_definition and the relating_product_definition of the represented -
product_relation.

represented_product_relation: the product_definition_shape that is the definition of the
shape of the product_definition that plays the role of related_product_definition in a
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product_definition_relationship.

Formal propositions:

WR1: the context_dependent_shape_representation shall represent the related_product_-
definition in the product_definition_relationship entity.

2.5.3.5 shape_definition representation
A shape_definition_representation is the representation of a shape_definition.

EXPRESS specification:
*)

ENTITY shape_definition_representation
SUBTYPE OF (property_definition_representation);
WHERE
WR1: (’PRODUCT_PROPERTY_DEFINITION_SCHEMA.SHAPE_DEFINITION’ IN
TYPEOF (SELF.definition.definition))
OR
(’PRODUCT_PROPERTY_DEFINITION_SCHEMA.PRODUCT_DEFINITION_SHAPE’ IN
TYPEOF (SELF.definition));
WR2: ’PRODUCT_PROPERTY_REPRESENTATION_SCHEMA.SHAPE_REPRESENTATION’ IN
TYPEOF (SELF .used_representation);
END_ENTITY;
(*

Formal propositions:

WRI1: the inherited representation_of attribute shall be a shape_definition.

WR2: the inherited representation_model attribute shall be a shape_representatipn.

2.5.4 product_property_representation_schema function defini-
tions

2.54:1 relatives_of product_definitions

The relatives_of_product_definitions function finds all of the product_definitiond which

are related to one or more elements of the definition_set argument. Only those relationships
which are established by the subtype of the product_definition_relationship entity which is
given in the relation_subtype argument are considered by this function.

EXPRESS specification:

*)
FUNCTION relatives_of_product_definitions
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(definition_set : SET OF product_definition;
relation_subtype : STRING) : SET OF product_definition;

FUNCTION local_relatives_of_product_definitions
(definition_set : SET OF product_definition;
total_definitions : SET OF product_definition;
relation_subtype : STRING) : SET OF product_definition;

LOCAL
i : INTEGER;
lpcal_def : SET OF product_definition := [];
lpcal_pdr : SET OF product_definition_relationship := [];
lpcal_total : SET OF product_definition := [];
END_LOCAL;

REPEAT i := 1 TO HIINDEX(definition_set);
lpcal_pdr := local_pdr +
bag_to_set (USEDIN
(definition_set[i],
relation_subtype + ’.RELATING_PRODUCT_DEFINITION’));
END]| REPEAT;

REPEAT i := 1 TO HIINDEX(local_pdr);
1¢cal_def := local_def + 1ocal_pdr[i].related_product_definition;
END] REPEAT;

IF (SIZEOF(local_def) - SIZEOF(total_definitiens)) = O THEN
RETURN (local_def);

ELSE
l¢cal_total := total_definitions +\local_def;
RETURN (local_def +

(local_relatives_of_produét_definitions

(local_def - total_definitions, local_total, relation_subtype)));

’

END|IF;
END_FUYNCTION;

RETURN (local_relative$-of_product_definitions
(definition_set’, definition_set, relation_subtype));

END_FUNQTION;
(*

4 O
Argume t—retfmrtTons:

definition_set: (input) the set of product_definitions to be operated on.

relation_subtype: the fully qualified name of an entity which is a subtype of the product._-
definition_relationship entity.
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2.5.4.2 relatives_of_shape_representations

The relatives_of_shape_representation function finds all of the shape_representations
which are related to one or more elements of the shape_rep_set argument.

EXPRESS specification:
3‘)

FUNCTION relatives_of_shape_representations
(shape_representation_set : SET OF shape_representation) :
SET OF shape_representation;

FUNCTION local_relatives_of_shape_representations
(shape_representation_set : SET OF shape_representation;

total_reps : SET OF shape_representation) : SET OF shape representation;
LOCAL
i : INTEGER;
local_shape_rep : SET OF shape_representation :=0{1;
local_srr : SET OF shape_representation/relationship := [];
local_total : SET OF shape_representation := [];
END_LOCAL;

REPEAT i := 1 TO HIINDEX(shape_representation_set);
local_srr := local_srr + bag_to_set{USEDIN(shape_representation_set[i],
’PRODUCT_PROPERTY_REPRESENTATION_SCHEMA.’+
’ SHAPE_REPRESENTATION_RELATIONSHIP.REP_1’));

END_REPEAT;
REPEAT i := 1 TO HIINDEX(local_srr);

local_shape_rep := local_shape_rep + local_srr[i].rep_2;
END_REPEAT;

IF SIZEOF (local_shape_rep — total_reps) = O THEN
RETURN (shape_réprésentation_set);
ELSE
local_totallrF total_reps + local_shape_rep;
RETURN(1dcal_shape_rep + (local_relatives_of_shape_representations
(local_shape_rep - total_reps, local_total)));
END_IF;
END_FUNCTION;

RETURN (local_relatives_of_shape_representations
(shape_representation_set, shape_representation_set));

END_FUNCTION;
(*

Argument definitions:

shape_representation_set: (input) the set of shape_representations to be operated on.
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EXPRESS specification:

*)
END_SCHEMA; -- product_property_representation_schema
(*

©1s0
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Section 3 : Management resources

3.1 Introduction

This section specifies structures which allow administrative data to be associated with product

data in specific application contexts. It includes the following schema:
— management_resources_schema.

The management_resources_schema contains the structures which allow administrativ
to be associated with product data in specific application contexts.

3.2 management _resources_schema

The following EXPRESS declaration begins the management_resources_schema and
fies the necessary external references.

EXPRESS specification:
*)

SCHEMA management_resources_schema;

REFERENCE FROM support_resource_schema
(label);

REFERENCE FROM applicatien\context_schema
(library_context);

REFERENCE FROM document_schema;
REFERENCE FROM“action_schema;
REFERENCE.FROM certification_schema;

REFERENCE FROM approval_schema;

e data

denti-

REFERENCE—TFRBM—contract—schema:

REFERENCE FROM security_classification_schema;
REFERENCE FROM person_organization_schema;
REFERENCE FROM date_time_schema;

REFERENCE FROM group_schema;
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REFERENCE FROM effectivity_schema;

(*
NOTES
1 — The schemas referenced above can be found in the following parts of ISO 10303
support _resource_schema clause 4.13 of this part of ISO 10303
application_context_schema clause 2.2 of this part of ISO 10303
d¢cument_schema clause 4.2 of this part of ISO 10303
adtion_schema clause 4.3 of this part of ISO 10303
certification_schema clause 4.4 of this part of ISO 10303
apgproval schema clause 4.5 of this part of ISO 10303
cdntract _schema clause 4.6 of this part of ISO 10303

security _classification_schema clause 4.7 of this part of ISO 10303
pérson_organization_schema clause 4.8 of this part of ISO 10303

dgte_time_schema clause 4.9 of this part of ISO 10303
group_schema clause 4.10 of this part of ISO 10303
effectivity schema clause 4.11 of this part of ISO 10303

2 ~{ See annex F, figure F.5, for a graphical presentation of this schéma.

3 —{ This schema contains generic management resources which, conform to the template in annex
E. [The way in which generic management resources are us¢d\s also described in annex E.

3.2.1| Introduction
This cljuse defines requirements for the management_resources_schema. The EXPRESS

construfts in this schema allow management type data to be associated with other aspects of
product| data in specific application contexts.

3.2.2| Fundamental concepts and assumptions
The relgtionship between mamagement type data and other aspects of product data is application-

specific] For this reason.it)must be possible to associate management type data with other
aspects|of product datain specific application contexts.

3.2.3| management resources_schema entity definitions

3.2.3{1- “name_assignment

A name_assignment is an association of a name with product data.

EXPRESS specification:

*)

ENTITY name_assignment
ABSTRACT SUPERTYPE;
assigned_name : label;

END_ENTITY;
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(*
Attribute definitions:

assigned_name: the word, or group of words, which is to be associated with the product data.

3.2.3.2 external referent_assignment

An external referent_assignment is an identification of an entity in an application'c
that may be referenced from outside sources.
A unique name is assigned to the entity to facilitate referencing. An ISO 10303 inte

resource may specify generic characteristics of the name and an application protocol may {
application-specific characteristics or legal values of the name.

EXPRESS specification:
*)

ENTITY external_referent_assignment
ABSTRACT SUPERTYPE;
assigned_name : label;

UNIQUE

UR1 : assigned_name;
END_ENTITY;
(*

Attribute definitions:

assigned_name: a unique label that.fhe entity may be referenced by.

Formal propositions:

UR1: the assigned_name shall be unique.

3.2.3.3 library_assignment

A library_assignment is an external_referent_assignment which is part of a liby
context.

EXPRESY specification:
*)

bntext

brated
pecify

ary_-

ENTITY library_assignment

ABSTRACT SUPERTYPE
SUBTYPE OF (external_referent_assignment);
frame_of_reference : library_context;
UNIQUE
UR1: frame_of_reference;
END_ENTITY;
(*
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Attribute definitions:

frame_of_reference: the context in which the library_assignment is defined.

Formal propositions:

UR1: the frame_of_reference shall be unique.

3.2.3l4 document _reference

A document_reference is an association of a document with product data.

NQTE - The concept of document is described in clause 4.2.

EXPRESS specification:
*)

ENTITY |document_reference
ABSTRACT SUPERTYPE;
assigned_document : document;
sourg¢e : label;

END_ENTITY;

(*

Attribdte definitions:

assigned_document: the document which is té be associated with the product data.

source: the identification of where the assigned _document is from.

EXAMPLE 46 — “Engineering” or “library” are examples of sources.

3.2.3]5 action_requestiassignment

An actjon_request_assigniment is an association of a versioned_action_request with prod-
uct datp.

NQTE - The conéept”of versioned_.action_request is described in clause 4.3.

EXPRESS specification:

*)
ENTITY |action request assignment

ABSTRACT SUPERTYPE;

assigned_action_request : versioned_action_request;
END_ENTITY;
(*

Attribute definitions:

assigned_action_request: the versioned_action_request which is to be associated with the
product data.
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3.2.3.6 action_assignment

An action_assignment is an association of an action with product data.
NOTE - The concept of action is described in clause 4.3.

EXPRESS specification:

*)

ENTITY action_assignment
ABSTRACT SUPERTYPE;
assigned_action : action;

END_ENTITY;

(*

Attribute definitions:

assigned_action: the action which is to be associated with thé-product data.

3.2.3.7 certification_assignment

A certification_assignment is an association of a ¢ertification with product data.
NOTE - The concept of certification is described in clause 4.4.

EXPRESS specification:
*)

ENTITY certification_assignment
ABSTRACT SUPERTYPE;
assigned_certification : certification;
END_ENTITY,;
(*

Attribute definitions:

assigned_certification: the certification which is to be associated with the product data.

3.2.3,8 approval_assignment

A approval_assignment is an association of a approval with product data.

NOTE - The concept of approval is described in clause 4.5.

EXPRESS specification:

*)

ENTITY approval_assignment
ABSTRACT SUPERTYPE;
assigned_approval : approval;

END_ENTITY;

(*
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Attribute definitions:

assigned_approval: the approval which is to be associated with the product data.

3.2.3.9 contract_assignment

act _assignment is an association of a contract with product data

NOI'E — The concept of contract is described in clause 4.6.

assig
END_ENT
(*

Attribuf

contract_assignment

ACT SUPERTYPE;
hed_contract : contract;
[TY;

¢ definitions:

assigne

3.2.3.

A secu
product

NO

EXPRE]

d_contract: the contract which is to be associated with the product data.

10 security_classification_assignment

rity _classification_assignment is an association of a security_classification with
data.

I'E — The concept of security_classification is described in clause 4.7.

SS specification:

*)
ENTITY
ABSTR

security_classification_assignment
ACT SUPERTYPE;

assighed_security_classification : security_classification;

END_ENT
(*

Attribut

[TY;

e definiitions:

assigne

d-security_classification: the security_classification which is to be associated with

the product data.

3.2.3.

11 person_assignment

A person_assignment is an association of a person with product data.

NOTE — The concept of person is described in clause 4.8.
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EXPRESS specification:
*)

ENTITY person_assignment
ABSTRACT SUPERTYPE;
assigned_person : person;

—ToIE T PeISON_TIOIE]

END_ENTITY;

(*

Attribute definitions:

pssigned_person: the person which is to be associated with the product.data.

role: the function performed by the assigned_person.

3.2.3.12 organization_assignment

A organization_assignment is an association of a orgafnization with product data.

NOTE - The concept of organization is described in clause 4.8.

EXPRESS specification:
)

ENTITY organization_assignment

ABSTRACT SUPERTYPE;

assigned_organization : organization;
role : organization_role;
END_ENTITY;

*

Attribute definitions:

hssigned_organizatien: the organization which is to be associated with the product d

role: the function’performed by the assigned_organization.

3.2.3.13' person_and_organization_assignment

A_person_and_organization_assignment is an association of a person_and_organiz

ata.

ation

with product data

NOTE - The concept of person_and_organization is described in clause 4.8.

EXPRESS specification:
*)

ENTITY person_and_organization_assignment
ABSTRACT SUPERTYPE;
assigned_person_and_organization : person_and_organization;
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role : person_and_organization_role;
END_ENTITY;
(*

Attribute definitions:

assigned_person_and_organization: the person_and_organization which is to be associ-
ated with the product data.

role: the function performed by the assigned_person_and_organization.

3.2.3{14 date_assignment

A datel assignment is an association of a date with product data.
NOTE - The concept of date is described in clause 4.9.

EXPRESS specification:

*)
ENTITY |date_assignment
ABSTRACT SUPERTYPE;
assigned_date : date;
role : date_role;
END_ENTITY;
(*

Attribufte definitions:

assigne¢d_date: the date which is to be associated with the product data.

role: the function performed by the assighed_date.

3.2.3{15 time_assignment

A timel assignment is an dssociation of a time with product data.
NOTE - The concept oftime is described in clause 4.9.

EXPRHSS specification:

*)
ENTITY ftime_assignment
ABSTRACT) SUPERTYPE;

assigned_time : local_time;
role : time_role;
END_ENTITY;
(*

Attribute definitions:

assigned_time: the time which is to be associated with the product data.

role: the function performed by the assigned_time.
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3.2.3.16 date_and_time_assignment

A date_and_time_assignment is an association of a date_and_time with product data.

NOTE - The concept of date_and_time is described in clause 4.9.

EXPRESS specification:

k)

ENTITY date_and_time_assignment
ABSTRACT SUPERTYPE;
assigned_date_and_time : date_and_time;
role : date_time_role;

END_ENTITY;

(*

Attribute definitions:

assigned_date_and_time: the date_and_time which is to be ‘associated with the pi
data.

role: the function performed by the assigned_date_and_time.

3.2.3.17 group_assignment

A group_assignment is an association of aygroup with product data.

NOTE - The concept of group is described in clause 4.10.

[EXPRESS specification:

)

ENTITY group_assignment,
ABSTRACT SUPERTYPE;
assigned_group : (ghoup;

END_ENTITY;

*

Attribute defimitions:

hssigned group: the group which is to be associated with the product data.

o
O 0 . ot AL1AT 1L

A effectivity _assignment is an association of a effectivity with product data.

NOTE - The concept of effectivity is described in clause 4.11.

oduct
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EXPRESS specification:

*)

ENTITY effectivity_assignment
ABSTRACT SUPERTYPE;
assigned_effectivity : effectivity;

END_ENTITY;

(*

Attribu_ke definitions:

assigned_effectivity: the effectivity which is to be associated with the product data,

EXPRHESS specification:

*)
END_SCHEMA; -- management_resources_schema

(*

50


https://standardsiso.com/api/?name=9238a383f2b8ae63eb9730439279fa9c

©1so ' ISO 10303-41:1994(E)

Section 4 : Support resources

4.1 Introduction

This section specifies the ISO 10303 integrated resources that are used by several other ISO 10303
integrated resource schemas. The following schemas are included:

— document_schema;

— action_schema;

— certification_schema;

— approval_schema;

— contract_schema;

— security_classification_schema;
— person_organization_schema;
— date_time_schema;

— group_schema;

— effectivity _schema;

— external_reference_schema;

— support_resource_schema;

— measure’schema.
The documént_schema allows references to documents outside ISO 10303 to be defined.

The action_schema allows action, requests for action, and the status of actions to be d¢fined.

The certification_schema allows documents attesting to facts to be referred to.

The contract_schema allows agreements to be referred to.
The security_classification_schema allows degrees of secrecy to be specified.

The person_organization_schema allows information that identifies people and organizations
to be defined.

The date_time_schema allows dates and times to be specified.

The group_schema allows groups of things to be defined.
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The effectivity _schema allows the effectivity of usages of product data to be defined.

The external_reference_schema allows references to information outside a given application
protocol’s domain.

The support_resource_schema provides basic data types.

The measure_schema allows physical quantities to be defined.

L Al A Tl 3 baiok +1 4. MR | MR R ) M | PR | M
N P v LIICWay HI WU UL S U PP U T ILOUUITES AT THASSUTIALTU WILILH UVITU gTICTIU PIUUUL T UCSUITP=

tion resources is described in annex E.

4.2 document_schema

The following EXPRESS declaration begins the document_schema; axid identifies the nec-
essary dxternal references.

EXPRHSS specification:

*)
SCHEMA |[document_schema;

REFERENCE FROM support_resource_schema
(bag_to_set,
identifier,
lapel,
teixt);

(*
NO[TES

1 —| The schemas referenced above can be found in the following parts of ISO 10303:

support resource_schema clause 4.13 of this part of ISO 10303
2 —| See annex FAigure F.6, for a graphical presentation of this schema.

3 —| This schema contains support resources.

4.2.1| “Introduction

This clause defines requirements for the document_schema. The resource constructs in this
schema enable the description of citations of formal standards or documents that are outside the
domain of ISO 10303. These resource constructs shall be used to reference additional information
that is relevant to the description of the product but not as the product data itself.

EXAMPLE 47 - International, national, and organizational standards, catalogues, and tables of
engineering data are examples of formal standards or documents.
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NOTE - The use of the resource constructs in this schema should be unambiguous and should
contain enough information to allow users (people or software) to access the relevant information.

4.2.2 Fundamental concepts and assumptions

Product data can include citations of other information sources.

LY AMPLE 4Q i & DOPEPN n L PRl R B SO : R il 1.4 1 :
X7 YT 1450 Tt trearIent pTrotessesCanmnot DT UTIeT USIng—tire nItegrated proauctaesCcrip-

tion resource but they can be specified using the resource constructs that are defined in this’é¢thema.

4.2.3 document _schema entity definitions

1.2.3.1 document_type

A document_type is the sort of data that the formal standards of documents are being used
o describe in a particular application context.

EXAMPLE 49 - “Material”, “surface finish”, and “heat treatrent process” are all pieces df data
that can be described implicitly, by reference to other documents (such as DIN documents), [rather
than explicitly every time they are used.

[EXPRESS specification:

)

ENTITY document_type;
product_data_type : label;

END_ENTITY;

*

\ttribute definitions:

broduct_data_type: thename of the sort of data that the document is being used to describe.
EXAMPLE 50 — AISIB03 is a material description document.

4.2.3.2 doeument

A document is an unambiguous reference to a formal standard or document that is d¢fined
utside ISO"'10303.

EXPRESS specification:

3\
7

ENTITY document;

id : identifier;
name : label;
description : text;
kind : document_type;
UNIQUE
UR1: id;
END_ENTITY;
(*
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Attribute definitions:

id: an identification of the document.

name: the word or group of words by which the document is referred to.

NOTE - The name may include the source of the document, such as, ISO or DIN.

description: text that relates the nature of the document.

kind: the sort of data that the document describes.

Formal|propositions:

UR1: the id shall be unique.

4.2.313 document_with _class

A docyment_with_class is a document which identifies different classifications for the data,
which i} describes.

EXIAMPLE 51 - A surface finish document may be identified-by’ various classes, for example,
clags A, class B, and class C. Each class of surface finish specifies various allowances for imper-
fections in the surface finish. For example, class A may requireyio visible imperfections, class B may
require no more than two imperfections that are more than 0.06 inch diameter within any given
square inch of surface area, and class C may require nosimperfections under 10 times magnification.

EXPRHSS specification:

*)

ENTITY [document_with_class

SUBTYPE OF (document);
clasg : identifier;

END_ENTITY;

(*

Attribuke definitions:

class: |the identification of the data classification that is being referenced.

NQTE - The value of this attribute would be ‘A’, ‘B’ or ‘C’ in the previous example.

4.2.3{4 . document_usage_constraint

A document_usage_constraint identifies a specific subject area or aspect from within a doc-
ument and gives the relevant information or text which applies. The semantics of the reference
can be found in the document itself.

54

EXAMPLE 52 - This entity could be used to define the clauses of a document that are relevant.


https://standardsiso.com/api/?name=9238a383f2b8ae63eb9730439279fa9c

©1s0 ISO 10303-41:1994(E)

EXPRESS specification:

*)

ENTITY document_usage_constraint;
source : document;
subject_element : label;

subject_element_value : text;
END_ENTITY;

*

Attribute definitions:

source: the identification of where the document originates.

NOTE - The inverse of this relationship is used to define multiple elements 6fja document.

subject_element: the name of one element of the source.

subject_element_value: a specific value from the source.

EXAMPLE 53 — For references to a “surface finish” document the.stb ject_element may be
face_imperfection” and its associated subject_element_value-ftnay be “no visible imperfeq
“no more than two imperfections that are more than 0.064dnch” diameter within any given
inch of surface area”, or “no imperfections under 10 time$ magnification”.

4.2.3.5 document _relationship

A document_relationship is an association bétween two documents.

NOTE 1 - Relationships captured using this entity may be parent child relationships. Spe
tions of this entity state this fact if it is true for the particular specialization.

NOTE 2 - This entity, in conjundtion with the document entity, is based on the relat
template that is described in anhex D.

EXPRESS specification:

*)

ENTITY document_xrelationship;
name : label;
description : text;
relating_document : document;
relatedyidocument : document;

END_ENTITY;

(*

-+

a “sur-
tions”,
square

rializa-

onship

ttribute definitions:

name: the word or group of words by which the document_relationship is referred to
description: text that relates the nature of the document_relationship.
relating_document: one of the documents which is a part of the relationship.

related_document: the other document entity which is a part of the relationship.

If one

element of the relationship is dependent upon the other then this attribute shall be the dependent

one.
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4.2.4 document_schema function definition:

The acyclic.document_relationship function determines whether or not the given docu-
ments have been self-defined by the associations made in the specified document_relationship.
This function may be used to evaluate either a document_relationship or any of its subtypes.

NOTE specifiec
or ¢ne of its subtypes.

'U.

The funlction returns a value of TRUE if none of the elements of the relatives argument oceurin
the relgtion argument of the type which is given in the specific_relation argument. Qtherwise
it returns a value of FALSE.

NOTE 2 - This function is not used in this schema. [
p

t 1s defined here because aothe
a1 . \
uil e

intdoratad roacanirees an d annlication
111uvy 5LGDCU LTDOUULLTD ailiu GlJlJl.ll/ClrlJ

rul¢s that use this function.

a2
—
w2
o
—
5
-
L S
&

EXPRHSS specification:

*)

FUNCTION acyclic_document_relationship
(rellation : document_relationship;
rellatives : SET OF document;
specific_relation : STRING) : LOGICAL;

LOCAL
X : SET OF document_relationship;
i : INTEGER;
locpl_relatives : SET OF document;

END_L{OCAL;

REPEAT i := 1 TO HIINDEX(relatives);

IF Frelation.relating_document :=: relatives[i] THEN
ETURN (FALSE) ;

END| IF;
END_REPEAT;
x := pag_to_set(USEDIN (relation.relating_document, specific_relation));
locall relatives “~~relatives + relation.relating_document;
IF SIEEOF(x) >\Q THEN

REPEAT i =M TO HIINDEX(x);
F' NOT\/acyclic_document_relationship

(x[i], local_relatives, specific_relation) THEN

RETURNLTAL GV
o TOITN I L on/,

END_IF;
END_REPEAT;
END_IF;
RETURN(TRUE) ;
END_FUNCTION;
(*

=

—
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Argument definitions:

relation: (input) the candidate document_relationship to be checked.

relatives: (input) the set of documents which the function is searching for in the relating_-

document parameter of the relation argument.

specific_relation: (input) the fully qualified name of a subtype of the document_relatio

ntitas
ILVIV Y.
J

EXPRESS specification:

[ )
s
END_SCHEMA; —-- document_schema
(*

4.3 action_schema

The following EXPRESS declaration begins the aetion_schema and identifies the ned
external references.

EXPRESS specification:

i)
SCHEMA action_schema;

REFERENCE FROM support_resource.schema
(bag_to_set,
identifier,
label,
text);
(*

NOTES

1 — The-schemas referenced above can be found in the following parts of ISO 10303:

support_resource_schema clause 4.13 of this part of ISO 10303

nship

essary

2 — See annex F, figure F.7, for a graphical presentation of this schema.

3 — This schema contains support resources.

4.3.1 Introduction

This clause defines requirements for the action_schema. A particular set of product data is

often the result of changes to previous versions of that data. Changes can occur for
reasons.

many
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EXAMPLE 54 - Reasons for action include evolving user requirements, manufacturing problems
and difficulties when a product is in use.

This schema allows for actions which have caused change, and the reasons for those actions, to

be described.

4.3.2 Fundamental concepts and assumptions

Action nformation can be attached to any aspect of a product data.

NQTE - Histories of changes are not supported in this edition of this International Standard’

4.3.3| action_schema type definition:
supported_item

The supported_item type represents the use to which an action_resotince may be put.
EXPRHSS specification:

*)
TYPE supported_item = SELECT
(actilon_directive,
action,
actijon_method) ;
END_TYPRE;
(*

4.3.4| action_schema entity definitions

4.3.4]1 action
An action is the effort made to-redlize a specific result.

EXPRHSS specification:

*)

ENTITY pction;
name :\Jlabel;
descrfiption 7/ text;
chosep_method : action_method;

END_ENT[TY;

(*

Attribute definitions:

name: the word or group of words by which the action is referred to.
description: text that relates the nature of the action.

chosen_method: the procedure used to carry out the action.

58


https://standardsiso.com/api/?name=9238a383f2b8ae63eb9730439279fa9c

©150 ISO 10303-41:1994(E)

4.3.4.2 executed_action
An action_execution is an action which has been carried out.

EXPRESS specification:

*)
ENTITY executed_action

SUBTYPE OF (action);
END_ENTITY;
*

1.3.4.3 directed_action

A directed_action is an executed_action which has been carried out)as a result of a dirg

EXPRESS specification:

2

ENTITY directed_action

SUBTYPE OF (executed_action);
Hirective : action_directive;
END_ENTITY;

*

Attribute definitions:

directive: the action_directive against which the directed_action was made.

4.3.4.4 action_status
An action_status is a ranking which indicates the state of an executed_action.

EXPRESS specification:

id)]

ENTITY action, status;

status : label;
assigned'action : executed_action;
[END_ENTITY;

(*

Attribute definitions:

status: a description of the ranking.

assigned_action: the action to which the status applies.

4.3.4.5 action_request_status

ctive.

An action_request_status is the ranking which gives an indication of the state of a request

for action.
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EXPRESS specification:

*)
ENTITY action_request_status;
status . label;
assigned_request : versioned_action_request;
END_ENTITY;
(*

Attribyte definitions:

status} a description of the ranking.

assigned_request: the versioned_action_request to which the status applies.
A D A Y N A [ WA .

4.0.4L0 actltloll_reiavionsnip

An action_relationship is an association between two actions.

NQTE - This entity, in conjunction with the action entity, is based én the relationship template
that is described in annex D.

EXPRESS specification:

*)
ENTITY|action_relationship;
name . label;
description : text;

relating_action : action;
relagted_action : action;
END_ENTITY;
(*

Attribute definitions:

name:|the word or group of words by which the action_relationship is referred to.

description: text that relates the nature of the action_relationship.

relating_action: oneof the related actions.

An action_method is a potential means of satisfying the requirements that are highlighted in
a versioned_action_request.

EXPRESS specification:

*)
ENTITY action_method;
name . label;
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description : text;
consequence : text;
purpose : text;
END_ENTITY;
(*

Attribute definitions:

name: the word or group of words by which the action_method is referred to.
description: text that relates the nature of the action_method.
consequence: an informal description of the effects of the action_method.

purpose: an informal description of the rationale behind the action_method.

4.3.4.8 action_request_solution

An action_request_solution identifies the way in which the requirements that are highllighted

in a versioned_action_request were satisfied.

EXPRESS specification:

*)
ENTITY action_request_solution;
method : action_method;
request : versioned_action_request;
END_ENTITY;
(*

method: the way in which the requirements that are highlighted in the request were s3

request: the requirements that are satisfied by the method.

4.3.4.9 action_method relationship

An action_methoed._relationship is an association between two action_methods.

NOTE - This'entity, in conjunction with the action_method entity, is based on the relat
template that is described in annex D.

EXPRESS specification:
*)

ENTITY action method rel nf’innq'h‘ip;

name : label;
description : text;
relating_method : action_method;
related_method : action_method;
END_ENTITY;
(*

Attribute definitions:

tisfied.

1onship

name: the word or group of words by which the action_method_relationship is referred to.
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description: text that relates the nature of the action_method_relationship.

relating_method: one of th
related_method: the other related action_method. If one element of the relationship is
dependent upon the other then this attribute shall be the dependent one.

4.3.4.10 versioned_action _request

A versjoned_action_request.is a formal notification of a desire for action to be taken.

EXPRESS specification:

*)

ENTITY [versioned_action_request;
id : identifier;
version : label;
purpgse : text;
descyiption : text;

END_ENTITY;

(*

Attribulte definitions:

id:  the means of identification of the versioned_actiofi:request.
version: the identification of the version of the versioned_action_request.
purpose: an informal description of the reason for the versioned_action_request.

description: an informal definition of the versioned_action_request.

4.3.4]11 action_directive

An actjion_directive is the formal notification that authority has been given to perform an
action
N(QTE - The distinctiowbetween a versioned.action_request and an action_directive is the
level of authority thatys associated with it. Anyone can submit a versioned_action_request

whereas only authorized people or organizations can submit action_directives that are to be acted
up¢n. A request, asks for action whereas a directive demands action.

EXPRESS<specification:

*)
ENTITY action_directive;
name : label;
description : text;
analysis : text;
comment . text;
requests : SET[1:7] OF versioned_action_request;
END_ENTITY;
(*
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Attribute definitions:

name: the word or group of words by which the action_directive is referred to.

description: text that relates the nature of the action_directive.

analysis: an informal description of the results of the analysis that was carried out on the

elements of the requests set.

EXAMPLE 55 — The fact that two different requests are asking for the same effect could be.rs

in this attribute.
comment: an informal description of any other pertinent information.

requests: the versioned_action_requests to which the action_directive relates.

4.3.4.12 action_resource
An action_resource is the means which are used to carry out aaction_directive.

EXPRESS specification:

*)
ENTITY action_resource;
name : label;
description : text;
usage : SET [1:7?] OF supported_item;
kind : action_resource_type;
END_ENTITY;
(*

Attribute definitions:

name: the word or group of words by which the action_resource is referred to.
description: text that relates the nature of the action_resource.
usage: the way in which the action_resource is used.

kind: the sort of‘aetion_resource that is being used.

4.3.4.13~ action_resource_relationship

An action_resource_relationship is an association between two action_resources.

NOTE - This entity, in conjunction with the action_resource entity, is based on the relat

template that 1s described 1n annex D.

EXPRESS specification:

*)

ENTITY action_resource_relationship;
name : label;
description : text;

relating_resource : action_resource;

corded

onship
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related_resource : action_resource;
END_ENTITY;
(*

Attribute definitions:

name: the word or group of words by which the action_resource_relationship is referred to.

related_resource: the other related action_resource. If one element of the relationship is
dependent upon the other then this attribute shall be the dependent one.
4.3.4.14 action_resource_type

An action_resource_type is the type of means which are used to carry out an action_-
directjve.

EXPRESS specification:

*)

ENTITY|action_resource_type;
name| : label;

END_ENTITY;

(*

Attribyte definitions:

name:|the word or group of words by whicli-the action_resource_type is referred to.

4.3.5| action_schema function definitions

4.3.51 acyclic_action _relationship

The acyclic_action_relationship function determines whether or not the given actions have
been self-defined by the, dssociations made in the specified action_relationship. This function
may be| used to evaldate either a action_relationship or any of its subtypes.

NQTE 1 - A specified type of the action_relationship entity is either an action_relationship or
ong of its.subtypes.

The furjction returns a value of TRUE if none of the elements of the relatives argument occur in
the relation argument of the type which is given in the specific_relation argument. Otherwise
it returns a value of FALSE.

NOTE 2 - This function is not used in this schema. It is defined here because other ISO 10303
integrated resources and application protocols that use the action_relationship entity include rules
that use this function.
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EXPRESS specification:

*)
FUNCTION acyclic_action_relationship
(relation : action_relationship;
relatives : SET [1:?] OF action;
specific_relation : STRING) : LOGICAL;
LOCAL
x : SET [1:7] OF action_relationship;
i : INTEGER;
local_relatives : SET [1:?] OF action;
END_LOCAL;

REPEAT i := 1 TO HIINDEX(relatives);

IF relation.relating_action :=: relatives[i] THEN
RETURN (FALSE) ;
END_IF;
END_REPEAT;
x := bag_to_set(USEDIN (relation.relating_ actions specific_relation));
local_relatives := relatives + relation.relating_ action;

IF SIZEOF(x) > O THEN
REPEAT i := 1 TO HIINDEX(x);
IF NOT acyclic_action_relationship
(x[1], local_relatives, spedific_relation) THEN
RETURN(FALSE) ;
END_IF;
END_REPEAT;
END_IF;
RETURN (TRUE) ;
END_FUNCTION;
(*

Argument definjtions:

relation: (inpudt) the candidate action_relationship to be checked.

relativés) '(input) the set of actions which the function is searching for in the relating_.
parameter of the relation argument.

specific_relation: (input) the fully qualified name of a subtype of the action_relatig

94(E)

hction

nship

CItity:

4.3.5.2 acyclic_action resource_relationship

The acyclic_action_resource relationship function determines whether or not the given
action_resources have been self-defined by the associations made in the specified action_-

resource_relationship. This function may be used to evaluate either a action_reso
relationship or any of its subtypes.

urce._-
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NOTE 1 - A specified type of the action_resource relationship entity is either an action_-

resource_relationship or one of its subtypes.
The function returns a value of TRUE if none of the elements of the relatives argument occur in
the relation argument of the type which is given in the specific_relation argument. Otherwise
it returns a value of FALSE.

NOTE 2 - This function is not used in this schema. It is defined here because other ISO 10303

integrated resources and application protocols that use the action_resource_relationship enfity
incjude rules that use this function.

EXPRIESS specification:

*)
FUNCTIQN acyclic_action_resource_relationship
(relation : action_resource_relationship;
relatives : SET [1:?] OF action_resource;
specific_relation : STRING) : LOGICAL;
LOCAI
x : SET [1:7] OF action_resource_relationship;
i : INTEGER;
lodal_relatives : SET [1:?] OF action_resource;
END_I{OCAL;

REPEAT i := 1 TO HIINDEX(relatives);

IF [relation.relating_resource :=: relatives[i] THEN
HETURN(FALSE) ;
END_IF;
END_REPEAT;
x := |bag_to_set(USEDIN (relation:relating_resource, specific_relation));
local_relatives := relatives #.relation.relating_resource;

IF SIZEOF(x) > O THEN
REHEAT i := 1 TO HIINDEX(x);
F NOT acyclic_action/resource_relationship
(x[i], localZrelatives, specific_relation) THEN

RETURN (FALSE);
ND_IF;
END_REPEAT;
END_IJF;

RETURN (TRUE';
END_FUNCTION;

(*

Argument definitions:

relation: (input) the candidate action_resource_relationship to be checked.

relatives: (input) the set of action_resources which the function is searching for in the re-
lating_action_resource parameter of the relation argument.
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specific_relation: (input) the fully qualified name of a subtype of the action_resource_-

relationship entity.

4.3.5.3 acyclic_action_method relationship

The acyclic_.action_method_relationship function determines whether or not the given

relationship or any of its subtypes.

method_relationship or one of its subtypes.

it returns a value of FALSE.

include rules that use this function.

EXPRESS specification:

*)
FUNCTION acyclic_action_method_relationship
(relation : action/method_relationship;
relatives : SET-[1:?] OF action_method;
specific_relation i;~'STRING) : LOGICAL;
LOCAL
x : SET\{1:?] OF action_method_relationship;
i : INTEGER;
local_relatives & _SET [1:?] OF action_method;
END_LOCAL;

REPEAT i :=~J1-TO HIINDEX(relatives);
IF reldtion.relating method :=: relatives[i] THEN
RETURN(FALSE) ;
END_IF;
END..REPEAT;
x\:= bag_to_set(USEDIN (relation.relating_method, specific_relation));

raction_methods rave been setf-defimed by the associations Tmade i the specified agtion -

method _relationship. This function may be used to evaluate either a action(method._-
NOTE 1 - A specified type of the action_.method_relationship entity is either an agtion_-

The function returns a value of TRUE if none of the elements of the relatives argument occur in
the relation argument of the type which is given in the specific_relation argument. Otherwise

NOTE 2 — This function i1s not used in this schema. It is defined here because other IS 10303
integrated resources and application protocols that use the action_method relationship entity

local relatives = relatives + relation relatjng_mnf‘hnr’l;

IF SIZEOF(x) > O THEN
REPEAT i := 1 TO HIINDEX(x);
IF NOT acyclic_action_method_relationship
(x[1], local_relatives, specific_relation) THEN
RETURN(FALSE) ;
END_IF;
END_REPEAT;
END_IF;
RETURN(TRUE) ;
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END_FUNCTION;

(*

Argument definitions:

relation: (input) the candidate action_method_relationship to be checked.

relativ
ing_act

specific

s: (input) the set of action_methods which the function is searching for in the relat:
jon_method parameter of the relation argument.

_relation: (input) the fully qualified name of a subtype of the action_method_-

relatiofship entity.

EXPRE

SS specification:

*)
END_SCH
(*

4.4 (¢

The foll
essary ¢

EXPRH

EMA; —- action_schema

ertification_schema

pwing EXPRESS declaration begins the certification_schema and identifies the nec-
xternal references.

SS specification:

*)
SCHEMA

REFEREN
(1a
te

(*

NO

certification_schema;

CE FROM support_resource_schema
bel,
Kt) ;

TES

Thé schemas referenced above can be found in the following parts of ISO 10303:

S A 4 L TCM 1
T UL DI L

su

O

2 —

3 -
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4.4.1 Introduction

This clause defines requirements for the certification_schema. Certification assures and vali-
dates product data.

EXAMPLE 56 — A material certificate states the chemical composition of one or more physical
pieces of material, for example, purchased raw material. The presence of the material certificate
removes the need to test the composition of the material; it allows the specified material composition
to be accepted as fact without further investigation.

EXAMPLE 57 — A certified supplier can supply goods that do not require checking.

1.4.2 Fundamental concepts and assumptions

Certification information can be attached to any aspect of product datd.

1.4.3 certification_schema entity definitions

1.4.3.1 certification_type

A certification_type is the kind of thing that is heing certified.
EXAMPLE 58 — Suppliers and manufacturers cai’be certified.

EXPRESS specification:

!t)
ENTITY certification_type;
description : label;
END_ENTITY;

*

Attribute definitions:

description: a déscription of the thing that is being certified.
EXAMPLE~9+ The value of this attribute could be “supplier” or “manufacturer”.

.4.3.2.)" certification

ertification is documentation which asserts facts.

Application protocots tiat use this Tesource construct shall specily the extent of the certification.

EXPRESS specification:

*)
ENTITY certification;
name . label;
purpose : text;
kind : certification_type;
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END_ENTITY;
(*

Attribute definitions:

name: the word or group of words by which the certification is referred to.

purpos

e: an informal description of the reason why the certification has been applied.

EXJAMPLE 60 — A purpose for material certification could be the fact that certain customers des
mahd material certification for the products that are supplied to them.

kind: the sort of certification that is being applied.

EXPRHSS specification:

*)

END_SCHEMA; -- certification_schema
(*

4.5 approval_schema

The fol

sary ext

EXPRH

owing EXPRESS declaration begins the approval_schema and identifies the neces-
ernal references.

SS specification:

*)

SCHEMA japproval_schema;

REFERENCE FROM support_resource)schema

(bag_to_set,
lapel,
text);

REFERENCE FROM date)time_schema

(d

e_time_sélect);

REFERENCE FROM. person_organization_schema
(pefrson, organization_select);

(*

NOTES

1 -

The schemas referenced above can be found in the following parts of ISO 10303:

support_resource_schema clause 4.13 of this part of ISO 10303
date_time_schema clause 4.9 of this part of ISO 10303
person._organization_schema clause 4.8 of this part of ISO 10303

2 —

70
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3 — This schema contains support resources.

4.5.1 Introduction

This clause defines requirements for the approval_schema. Approval information concerns the

acceptance of product data.

still be undergoing design.

4.5.2 Fundamental concepts and assumptions

Approval information can be attached to any aspect of product data.

NOTE - Histories of approvals are not supported in this International Standard.

4.5.3 approval_schema entity definitions

4.5.3.1 approval_status

EXAMPLE 62 - “Approved” and “disapproved”(are examples of approval statuses.

EXPRESS specification:

*)

ENTITY approval_status;
name : label;
END_ENTITY;

(*

Attribute definitions:

name: the name‘of-the ranking of an approval.

4.5.3.2 “approval

An approval is a confirmation of the quality of the product data that it is related to.

An approval_status is the ranking that gives an indication of the state of an approvall

Application protocols that use this resource construct shall specify the extent of the apq»roval.

EXPRESS specification:

*)
ENTITY approval;
status : approval_status;
level : label;
END_ENTITY;
(*
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Attribute definitions:

status: the status of the approval in terms of whether or not the approval has been granted.

level: the type or level of approval in terms of its usage. This usage may be implied rather
than explicit.
EXAMPLE 63 — One possible level of approval is “released for production”; this explicitly identi-
fiesthe-approved ge—Another possiblelevelds—prelimin desten—eompleted™—this-ombympes

the approved usage which will depend upon company-specific procedures.

v P1e G y . |

4.5.3{3 approval_date_time

An approval date_time is an association between an approval and a date and/op time.

EXPRHESS specification:

*)

ENTITY |approval_date_time;
date_time : date_time_select;
dated_approval : approval;

END_ENTITY;

(*

Attribufte definitions:

date_time: the moment when the dated_approvalis given.

dated_ppproval: the approval with which the date and/or time is associated.

4.5.3/4 approval_person_organization

An approval_person_organizatien\is an association between an approval and a given person
and/or prganization in a given 10le:

EXPRHSS specification:

*)
ENTITYZEpproval_person_organization;

person_organization : person_organization_select;
authofrized_approval : approval;
role : approval_role;

END_ENTITY4

(*

Attribute definitions:

person_organization: the person and/or organization playing the given role.
authorized_approval: the approval that is effected by the person_organization.

role: the function performed by the person_organization.
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4.5.3.5 approval_role
An approval_role is a function performed with respect to an approval.

EXPRESS specification:

*)
ENTITY approval_role;

Yole : labal -’
404.C . 4AavCa4,

END_ENTITY;
(*

Attribute definitions:

role: the name of the performed function.

4.5.3.6 approval_relationship

An approval_relationship is an association between two approvals.

NOTE - This entity, in conjunction with the approval entity, is based on the relationship tgmplate
that is described in annex D.

EXPRESS specification:

*)

ENTITY approval_relationship;
name : label;
description . text;
relating_approval : approval;
related_approval : approval;

END_ENTITY;

(*

Attribute definitions:

name: the word.er-group of words by which the approval_relationship is referred to.
description:‘text that relates the nature of the approval_relationship.
relating-approval: one of the approvals that is a part of the association.

relatéd-approval: the other approval that is a part of the association. If one element|of the
reldtionship is dependent upon the other, this attribute shall be the dependent one.

4.5.4 approval_schema function definition:
acyclic_approval_relationship

The acyclic_approval_relationship function determines whether or not the given approvals

have been self-defined by the associations made in the specified approval_relationship. This
function may be used to evaluate either a approval_relationship or any of its subtypes.
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NOTE 1 - A specified type of the approval _relationship entity is either an approval relationship
or one of its subtypes.
The function returns a value of TRUE if none of the elements of the relatives argument occur in
the relation argument of the type which is given in the specific_relation argument. Otherwise
it returns a value of FALSE.

NOTE 2 - This function is not used in this schema. It is defined here because other ISO 10303
e : licati s t] | L relati hi ity includ

rulgs that use this function.

EXPRISS specification:

*)

FUNCTIQN acyclic_approval_relationship
(relation : approval_relationship;
rellatives : SET OF approval;

spgcific_relation : STRING) : LOGICAL;

LOCAIL
X : SET OF approval_relationship;
i : INTEGER;
lodal_relatives : SET OF approval;

END_IOCAL;

REPEAT i := 1 TO HIINDEX(relatives);

IF |[relation.relating_approval :=: relativesfi] THEN
RETURN(FALSE) ;
ENO_IF;
END_HREPEAT;
x :=|bag_to_set(USEDIN (relation.pelating approval, specific_relation));
locall_relatives := relatives + relation.relating_approval;

IF SIZEOF(x) > O THEN
REHEAT i := 1 TO HIINDEX(X);
F NOT acyclic_approval_relationship
(x[i], locallrelatives, specific_relation) THEN

RETURN(FALSE) ;
ND_IF;
ENDO_REPEAT;
END_IF;

RETURN (TRUE)\;
END_FUNCTION;
(*

Argument definitions:

relation: (input) the candidate approval_relationship to be checked.

relatives: (input) the set of approvals which the function is searching for in the relating_-
approval parameter of the relation argument.
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specific_relation: (input) the fully qualified name of a subtype of the approval_relatio
entity.

EXPRESS specification:
*)

END_SCHEMA; -- approval_schema
(*

nship

4.6 contract_schema

The following EXPRESS declaration begins the contract_schemiajand identifies the
sary external references.

EXPRESS specification:

*)
SCHEMA contract_schema;

[REFERENCE FROM support_resource_schema
(label,
text);

(*

NOTES

1 — The schemas referenced dbgve can be found in the following parts of ISO 10303:

support_resource_schema clause 4.13 of this part of ISO 10303
2 — See annex F, figure F.10, for a graphical presentation of this schema.

3 — This schema’contains support resources.

4.6.1 _Introduction

This ‘clause defines requirements for the contract_schema. Contracts are binding agreej

neces-

nents.

4.6.2 Fundamental concepts and assumptions

Contract information can be attached to any aspect of a product data.
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4.6.3 contract_schema entity definitions

4.6.3.1 contract_type

A contract_type is a sort of contract.

EXAMPLE 64 — A contract for an organization that is supplying goods to another organization

12 44

111 e 4 1 2
coyra DT IIXed O COSt pras—

EXPRESS specification:

*)

ENTITY| contract_type;
desckiption : label;

END_EN[ITY;

(*

Attribuite definitions:

description: a description of the sort of contract.

4.6.3.2 contract

A contract is a binding agreement.

NOTE - Contracts may be enforceable by law;

EXPRIESS specification:

*)
ENTITY| contract;
name : label;
purppse : text;
kind : contract_type;
END_ENTITY;
(*

Attribuite definitions:

name] the word or group of words by which the contract is referred to.

purpgse: an informal description of the reason for the contract.

kind: the contract’s type.

EXPRESS specification:

*)
END_SCHEMA; -- contract_schema
(*
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4.7 security_classification_schema

The following EXPRESS declaration begins the security_classification_schema and iden-
tifies the necessary external references.

EXPRESS specification:
*)

SCHEMA security_classification_schema;

REFERENCE FROM support_resource_schema
(1label,
text);

(*

NOTES

1 — The schemas referenced above can be found in the f6llowing parts of ISO 10303:

support_resource_schema clause 4.13 of this partiof ISO 10303
2 — See annex F, figure F.11, for a graphical preséntation of this schema.

3 — This schema contains support resouréés.

4.7.1 Introduction

This clause defines requirements for the security_classification_schema. A security ¢lassifi-
cation is the level of confidentiality that is required for the purpose of product data profection.
Security classifications are’assigned by some authoritative agency.

4.7.2 Fundamental concepts and assumptions

Security classification information can be attached to any aspect of product data.

4,73 security_classification_schema entity definitions

4.7.3.1 security_classitication_level

A security_classification_level is a category of security.

EXAMPLE 65 - “Confidential”, “secret”, and “top secret” are examples of security _classification -
levels.
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EXPRESS specification:
*)

ENTITY security_classification_level;
name : label;

(*

name: [the word or group of words by which the security_classification_level is referred to-

4.7.3]12 security_classification

A securiity classification is the level of confidentiality that is re

A se

data prptection.

Application protocols that use this resource construct shall specify the'extent of the security
classification.

EXPRHESS specification:

*)
ENTITY |security_classification;
name : label;
purpgse : text;
secunjity_level : security_classification_levelj;
END_ENTITY;
(*

Attribulte definitions:

name: [the word or group of words by which the security classification is referred to.
purpose: an informal description of the intent of the security_classification.

securitly_level: the category.of-the security_classification.

EXPRESS specifications

*)
END_SCHEMA; --_security_classification_schema

(*

4.8 person_organization_schema

The following EXPRESS declaration begins the person_organization_schema and identifies
the necessary external references.

EXPRESS specification:
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*)

SCHEMA person_organization_schema;

REFERENCE FROM support_resource_schema
(bag_to_set,
identifier,
label,
text);

94(E)

(*
NOTES

1 — The schemas referenced above can be found in the following parts of ISO 10303:

support_resource_schema clause 4.13 of this part of ISO 10303
2 — See annex F, figure F.12, for a graphical presentation of this schema.

3 — This schema contains support resources.

4.8.1 Introduction

This clause defines requirements for the person_organization_schema. People and org
tions are associated with product data to providerdata concerning administrative structur
individuals who serve as points of contact or.have particular responsibility in those strug

4.8.2 Fundamental concépts and assumptions

People and organizations may be associated with any aspect of product data.

4.8.3 person_organization_schema type definition:
person-organization_select

The person_organization_select type allows a person and/or organization to be
enced.

EXPRESS\specification:

*)
TYPE person_organization_select = SELECT

raniza-
es and
tures.

refer-

(person,

organization,
person_and_organization);
END_TYPE;
(*
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4.8.4 person_organization_schema entity definitions

4.8.4.1 address
An address is the place where people and organizations are located.

EXPRESS specification:

*)
ENTITY|address;
internal_location : OPTIONAL label;
street_number : OPTIONAL label;
street : OPTIONAL label;
postal_box : OPTIONAL label;
town : OPTIONAL label;
region : OPTIONAL label;
postal_code : OPTIONAL label;
countyry : OPTIONAL label;
facsimile_number : OPTIONAL label;
telephone_number : OPTIONAL label;
elecyronic_mail_address : OPTIONAL label;
telex_number : OPTIONAL label;
WHERE
WR1:|EXISTS(internal_location) OR
EXISTS(street_number) OR
EXISTS(street) OR
EXISTS(postal_box) OR
EXISTS(town) OR
EXISTS(region) OR
EXISTS(postal_code) OR
EXISTS(country) OR
EXISTS(facsimile_number) OR
EXISTS(telephone_number) OR
EXISTS(electronic_mail_ address) OR
EXISTS(telex_number);
END_ENTITY;
(*
Attribute definitions:
internal location: an organization-defined address for internal mail delivery.
street Inuiber: the number of a building in a street.
street:Lthenameof o street

postal_box: the number of a postal box.
town: the name of a town.
region: the name of a region.

EXAMPLE 66 — The counties of Great Britain and the states of the United States of America are
examples of regions.

postal_code: the code that is used by the country’s postal service.
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country: the name of a country.
facsimile_number: the number at which facsimiles may be received.

telephone_number: the number at which telephone calls may be received.

electronic_mail_address: the electronic address at which electronic mail may be received.

telex_number: the number at which telex messages may be received.

Formal propositions:

WRI1: at least one of the attributes shall have a value.

4.8.4.2 personal_address
A personal_address is an address where people reside.

EXPRESS specification:

*)
ENTITY personal_address
SUBTYPE OF (address);

people : SET [1:7?] OF person;
description : text;

END_ENTITY;

(*

Attribute definitions:

people: the people who residecat-the address.

description: text that relates'the nature of the personal_address.

4.8.4.3 organizational address

An organizational_address is an address where organizations are located.

EXPRESS. specification:
*)

ENTITY- organizational address
SUBTYPE OF (address);

—eorganizations——SET {121 OF organization:
description . text;
END_ENTITY;

(*
Attribute definitions:

organizations: the organizations located at the address.

description: text that relates the nature of the organizational_address.
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4.8.4.

4 person

A person is an individual human being.

EXPRESS specification:

*)
ENTITY person;
id T identiiier,
last_[name : OPTIONAL label;
first|_name : OPTIONAL label;
middlle_names : OPTIONAL LIST [1:?] OF label;
prefilx_titles : OPTIONAL LIST [1:?7] OF label;
suffilx_titles : OPTIONAL LIST [1:?] OF label;
UNIQUE
UR1: [id;
WHERE
WR1: [EXISTS(last_name) OR EXISTS(first_name);
END_ENTITY;
(*
Attribute definitions:

id: a mleans by which the person may be identified.

EX
Grd

last_na

AMPLE 67 — In the USA a person’s id would be hiswor her social security number whereas in
at Britain it would be his or her national insurance number.

me: the person’s surname.

first_name: the first element of the person’s}ist of forenames.

middle

prefix._
standin

suffix_t
standin

Formal

_names: the person’s other forenames, if there are any.

titles: the word, or group of words, which specify the person’s social and /or professional
p and appear before his orther names.

itles: the word, or group of words, which specify the person’s social and/or professional
r and appear after his) or her names.

propositions:

UR1: §
WR1:

. person’s id shall be unique.

either the last_name or the first_name shall be defined.

4.8.4.5 —organization

An organization is an administrative structure.

EXPRESS specification:

*)
ENTITY
id

name
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description : text;
END_ENTITY;
(*

Attribute definitions:

id: the means by which the organization’s individuality may be deduced.

name: the word or group of words by which the organization is referred to.

description: text that relates the nature of the organization.

4.8.4.6 organizational _project

EXPRESS specification:

*)
ENTITY organizational_project;
name : label;
description : text;
responsible_organizations : SET[1:?] OF organization;
END_ENTITY;
(*

Attribute definitions:

name: the word or group of words by, which the organizational_project is referred to
description: text that relates themature of the organizational_project.

responsible_organizations: the organizations which are responsible for the project.

4.8.4.7 person_and_organization
A person_and_organization is a person in an organization.

EXPRESS specification:

*)

[ENTITY-person_and_organization;
the/person ! person;
the_organization : organization;

END_ENTITY,

(*

Attribute definitions:

the_person: the person who is related to the organization.

the_organization: the organization to which the person is related.

An organizational_project is a project for which one or more organizations is respopsible.
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4.8.4.8 organization relationship

An organization_relationship establishes an association between two organizations.

EXAMPLE 68 - Each department of an enterprise, and the enterprise itself, may be regarded as
individual organizations. The fact that the departments are a part of the whole enterprise can be
captured using this entity.

h ontng of tha ralotionchin 10 o martianlor o liaatiay st aot 1o Ao nd 3 onaciolioatione
The mepningof-therelationshi p-in-a-particalarapplication—eontextisdefinedinspecializations

of this ¢ntity.
NQTES

1 -| Relationships captured using this entity may be parent-child relationships. Specializations of
thig entity state this fact if it is true for the particular specialization.

2 —| This entity, in conjunction with the organization entity, is based on the relationship template
thalt is described in annex D.

EXPRHSS specification:

*)

ENTITY |organization_relationship;
name : label;
descyiption : text;
relafling_organization : organization;
relafjed_organization : organization;

END_ENTITY;

(*

Attribulte definitions:

name: |the word or group of words by which the organization_relationship is referred to.
descripgtion: text that relates the/nature of the organization_relationship.
relating_organization: oné of the organizations which is a part of the association.

related_organization:~the other organization which is a part of the association. If one
element] of the relationship is dependent upon the other, this attribute shall be the dependent
one.

4.8.419 « ‘person_and _organization_role

A person_and_organization_role is a role of a person in the context of an organization.

EXAMPLE 69 — The role of a person could be “buyer” in the context of the organization where
he/she works and it could be “customer” in the context of the organization from which he/she
purchases goods.

EXPRESS specification:
*)

ENTITY person_and_organization_role;
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name : label;
END_ENTITY;
(*

Attribute definitions:

name: the word or group of words by which the function being performed is referred to.

4.8.4.10 person_role
A person_role is a function which is performed by a person.

EXPRESS specification:

*)

ENTITY person_role;
name : label;

END_ENTITY;

(*

Attribute definitions:

name: the word or group of words by which the function being performed is referred to

4.8.4.11 organization role
An organization_role is a function which is performed by an organization.

EXPRESS specification:

*)

ENTITY organization_role;
name : label;

END_ENTITY;

(*

Attribute definitions:

name: the word or group of words by which the function being performed is referred to

4.8:5 person_organization_schema function definition:
acyclic_organization_relationship

The acyclic_organization_relationship function determines whether or not the given or-
ganizations have been self-defined by the associations made in the specified organization_-
relationship. This function may be used to evaluate either a organization_relationship or
any of its subtypes.

NOTE 1 - A specified type of the organization relationship entity is either an organization -
relationship or one of its subtypes.
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The function returns a value of TRUE if none of the elements of the relatives argument occur in
the relation argument of the type which is given in the specific_relation argument. Otherwise
it returns a value of FALSE.

NOTE 2 — This function is not used in this schema. It is defined here because other ISO 10303 inte-
grated resources and application protocols that use the organization relationship entity include
rules that use this function.

EXPRHSS specification:
*)
FUNCTIQN acyclic_organization_relationship
(relation : organization_relationship;
relatives : SET OF organization;
specific_relation : STRING) : LOGICAL;
LOCAL
X : SET OF organization_relationship;
i : INTEGER;
logal_relatives : SET OF organization;
END_LIOCAL;

REPEAT i := 1 TO HIINDEX(relatives);

IF relation.relating_organization :=: relatives[il] THEN
TURN(FALSE) ;
END_IF;
END_REPEAT;
x := [bag_to_set(USEDIN (relation.relating_organization, specific_relation));
locall relatives := relatives + relation.relating organization;

IF SIZEOF(x) > O THEN
REPEAT i := 1 TO HIINDEX(x);
IF NOT acyclic_organization_relationship
(x[i], local_relatives, “specific_relation) THEN
RETURN(FALSE) ;
END_IF;
END| REPEAT;
END_IF;
RETURN (TRUE) ;
END_FUNCTION;
(*

Argument definitions:

relation: (inpuf) the candidate organization_relationship to be checked.

relatives: (input) the set of organizations which the function is searching for in the relating_-
organization parameter of the relation argument.

specific_relation: (input) the fully qualified name of a subtype of the organization_relationship
entity.

EXPRESS specification:
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*)
END_SCHEMA; -- person_organization_schema

(*

4.9 date_time_schema

The following EXPRESS declaration begins the date_time_schema and idenfifies thle nec-

essary external references.

EXPRESS specification:

*)
SCHEMA date_time_schema;

REFERENCE FROM support_resource_schema
(label);

(*
NOTES

1 — The schemas referenced above can be found in the following parts of ISO 10303:

support._resource_schema clause 4.13cof this part of ISO 10303
2 — See annex F, figure F.13, for a graphical presentation of this schema.

3 — This schema contains suppott resources.

4.9.1 Introduction

This clause defines_fequirements for the date_time_schema. This schema allows repre

senta-

tions of dates, both’calendar and ordinal, time of day, combinations of date and time ¢f day,

and periods of time to be defined.

4.9.2.- Fundamental concepts and assumptions

Anykind of product data may have a date and/or time associated with it.

4.9.3 date_time_schema type definitions

4.9.3.1 date_time_select
A date_time_select type allows a date and/or local_time to be referenced.

EXPRESS specification:
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*)

TYPE date_time_select = SELECT
(date,
local_time,
date_and_time);

END_TYPE;

(*

4.9.3{2 year_number

A year|number is the year as defined in the Gregorian Calendar.
NQTE - ISO 8601 defines the Gregorian Calendar.

EXPRHSS specification:

*)

TYPE yefar_number = INTEGER;
END_TYPE;

(*

4.9.3!13 month_in_year_number

A month_in_year number is the position of the specified month in a year as defined in
ISO 86(1 (subclause 5.2.1).

NO[TE - January is month number 1, February is month number 2, March is month number 3,
Apiil is month number 4, May is month nufnber 5, June is month number 6, July is month number 7,
August is month number 8, September(is;month number 9, October is month number 10, November
is nponth number 11, and December is month number 12.

EXPRHESS specification:

*)
TYPE mopth_in_year_number = INTEGER;
WHERE

WR1: { 1 <= SELF <= 12 };
END_TYPE;
(*

Formal propositions:

WR1: the value of the integer shall be between 1 and 12.

4.9.3.4 week_ in_year_number

A week_in_year number is the value of the calendar week as defined in ISO 8601 (sub-
clause 3.1.7).
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NOTE - Week number 1 is the week containing the first Thursday of the year. This is equivalent
to saying that week number 1 contains the date 4th January. Assuming that 1st January, Saturdays
and Sundays are not business days, this is equivalent to saying that the first business day of the
year occurs in week 1.

EXPRESS specification:

*)
TYPE week_in_year_number = INTEGER;
WHERE

WR1: { 1 <= SELF <= 53 };
END_TYPE;
(*

Formal propositions:

WR1: the value of the integer shall be between 1 and 53.

4.9.3.5 day_in_week_number

A day_in_week _number is the value of day as defined in ISO 8601 (subclause 5.2.3).

NOTE - Monday is day number 1, Tuesday is day number 2, Wednesday is day number 3, Thursday
is day number 4, Friday is day number, 5, Saturday is day number 6, and Sunday is day number 7.

EXPRESS specification:

*)
TYPE day_in_week_number.= INTEGER;
WHERE

WRi: { 1 <= SELE <= 7 };
END_TYPE;
(*

Formal propositions:

WRi:\the value of the integer shall be between 1 and 7.

4.9.3.6 day_1mm_month number
A day_in_month_number is the position of the specified day in a month.

EXPRESS specification:

*)

TYPE day_in_month_number = INTEGER;
END_TYPE;

(*
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4.9.3.7 day_in_year_number

A day_in_year_number is the position of the specified day in a year.
EXAMPLE 70 — The 27th day of March is day 86 in years that are not leap years and day 87 in

loan

our
iTap ycals.

EX PR‘AJSS D}Ic\i‘iﬁ\dﬂt;ull.
*)
TYPE dgy_in_year_number = INTEGER;
END_TYRE;
(*
4.9.3|8 ahead_or_behind
The ahead_or_behind type is used to specify whether a given time“is’ahead of or behind
coordinfated universal time.
EXPRESS specification:
*)
TYPE alead_or_behind = ENUMERATION OF
(ahe3d,
behind);
END_TYRE;
(*
4.9.319 hour_in_day

An hoyr_in_day is the hour element. of a specified time on a 24 hour clock.

EX

NG
IS(

EXPR]

AMPLE 71 - The hour_in-day of 3 o’clock in the afternoon is 15.

TE - Although ISO 8061 allows two representations for midnight, 0000 and 2400, this Part of
10303 restricts the'representation to the first value.

LSS specifiéation:

*)
TYPE hq
WHERE

urs£in_day = INTEGER;

WR1:

1 0 <= SELF < 24 };

END_TYPE;

(*

Formal

propositions:

WRi1:

90
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4.9.3.10 minute_in_hour

A minute_in_hour is the minute element of a specified time.

EXPRESS specification:

ISO 10303-41:1994(E)

*)
TYPE minute_in_hour = INTEGER;
WHERE

WR1: { 0 <= SELF <= 59 };
END_TYPE;
(*

Formal propositions:

WR1: the value of the integer shall be between 0 and 59.

4.9.3.11 second_in_minute
A second_in_minute is the second element of a specified time.

EXPRESS specification:

*)
TYPE second_in_minute = REAL;
WHERE

WR1: { O <= SELF < 60 };
END_TYPE;
(*

Formal propositions:

WR1: the value of the-real number shall be between 0 to 59.

4.9.4 date-fime _schema entity definitions

4.9.4.1 <date

A date’is the identification of a day or week in a year.

EXPRESS specification:

*)
ENTITY date
SUPERTYPE OF (ONEOF (calendar_date,
ordinal_date,
week_of_year_and_day_date));
year_component : year_number;
END_ENTITY;
(*
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Attribute definitions:

year_component: the year in which the date occurs.

4.9.4
A cale

EXPRI

.2 calendar_date

late iz 2 d hich is identified by a day i b of

'SS specification:

*)

ENTITY
SUBT)
day_
montl

WHERE
WR1:

END_ENT

(*
Attriby

calendar_date
[PE OF (date);
omponent : day_in_month_number;
p_component : month_in_year_number;

valid_calendar_date (SELF);
ITY;

te definitions:

day _cd

month

Formal

mponent: the day element of the date.

—component: the month element of the date.

propositions:

WRI1:

compg
year_c
month
compd
31.

4.9.4
An ord
EXPRI

when the month_component is “April”, “June”, “August”, or “November” the day_-
nent shall be between 1 and 30;.when the month_component is “February” and the
pmponent is a leap year the day_component shall be between 1 and 29; when the
—component is “February”™and the year_component is not a leap year the day_-
nent shall be between 1 and 28; otherwise the day_component shall be between 1 and

.3 ordinalZdate

inal_date'is-a date which is identified by a day of a year.

bSS speeification:

*)

ENTITY

ordinal_date

SUBTYPE OF (date);
day_component : day_in_year_number;

WHERE
WR1: (NOT leap_year(SELF.year_component) AND { 1 <= day_component <= 365 }) OR
(leap_year (SELF.year_component) AND { 1 <= day_component <= 366 });
END_ENTITY;
(*

day_component: the day element of the date.
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Formal propositions:

WRI1: the day_component shall be between 1 and 365 if the year_component is not
year; otherwise the day_component shall be between 1 and 366.

4.9.4.4 week of year_and_day_date

A week_of _year_and_date is a date which is identified by a day in a week of a year.

EXPRESS specification:

*)
ENTITY week_of_year_and_day_date
SUBTYPE OF (date);
week_component : week_in_year_number;
day_component : OPTIONAL day_in_week_number;
END_ENTITY;
(*

Attribute definitions:

week_component: the week element of the date.

day_component: the day element of the date.

Informal propositions:

valid_year_and_day: the combination. of the day_component and the week_comp
shall be between 1 and 365 if the year_component is not a leap year, otherwise the combi
of the day_component and the .week_component shall be between 1 and 366.

4.9.4.5 coordinated_universal_time_offset

A coordinated_universal_time_offset is used to relate a time to coordinated universa
by an offset (specified”in hours and minutes) and a direction.

EXPRESS spécification:

a leap

pnent
nation

1 time

*)

ENTITY ‘coordinated_universal_time_offset;
hour-offset : hour_in_day;
minute_offset : OPTIONAL minute_in_hour;
Sanca . s‘hnarl_n-r-_ka'hinﬂ;

END_ENTITY;

(*

Attribute definitions:

hour_offset: the number of hours by which a time is offset from coordinated universal time.

minute_offset: the number of minutes by which a time is offset from coordinated universal

time.
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sense:

4.9.4

the direction of the offset.

.6 local_time

A local_time is a moment of occurrence measured by hour, minute, and second. It represents
one instant of time on a 24 hour clock.

N T Tl 4 $s d 4 4 P SN h) — L 1
1T 17 TS CUISTT U TS uSCa— U CPTCOCIT A TITUTIICHU OT UITITE WIITTTAS . CITIIE TIICASUITS |\ ST CIaust
4.14) represent amounts of time.

EXAMPLE 72 — 1500 hours is an instant in time whereas 15 hours is an amount of time.

EXPR]

SS specification:

*)
ENTITY
hour
minuf
seco]
zone
WHERE
WR1:
END_EN1
(*

Attriby

local_time;

| component : hour_in_day;

e_component : OPTIONAL minute_in_hour;
id_component : OPTIONAL second_in_minute;

: coordinated_universal_time_offset;

valid_time (SELF);
FITY;

te definitions:

hour_d
minute
second

zone: {

Formal

omponent: the number of hours.
e_component: the number of minutes.
—-component: the number of seconds.

he relationship of the time\to coordinated universal time.

propositions:

WR1:

4.9.4

A date

the seconds atttibute shall only exist if the minute attribute exists.

17 date_and_time

_and time is a moment of time on a particular day.

EXPRESS specification:

*)
ENTITY

date_and_time;

date_component : date;
time_component : local_time;
END_ENTITY;

(*
Attribu

te definitions:
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date_component: the date element of the date time combination.

time_component: the time element of the date time combination.

4.9.4.8 date_time_role

A date_time_role is an event that is being date and time stamped. Dates and times are

. . N
aSSUC]a:bEd V”th PTUdUCt da:ta: to ITT&]CEtE W}[EI'[ d_par tICU'}a:T EVEIt ha?ppuleu.

EXAMPLE 73 — The role of a date and time could be “completed on” or “due by”.

EXPRESS specification:

*)

ENTITY date_time_role;
name : label;
END_ENTITY;

(*

Attribute definitions:

name: the word or group of words by which the event“that the combination of the date and
time captures is referred to.

4.9.4.9 date_role

A date_role is an event that is being date stamped. Dates are associated with product data to
indicate when a particular event happesed.

EXPRESS specification:

*)

[IENTITY date_role;
name : label;
END_ENTITY;

(*

Attribute defifiitions:

mame: the'word or group of words by which the event that the date captures is referred to.

4.9.4.10 time_role

A time_role is an event that is being time stamped. Times are associated with product data
to indicate when a particular event happened.

EXPRESS specification:

*)

ENTITY time_role;
name : label;

END_ENTITY;
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(*
Attribute definitions:

name: the word or group of words by which the event that the time captures is referred to.

4.9.5 date_time_schema function definitions

4.9.5]1 leap_year

The ledp_year function determines whether a given year is a leap year or not according™to the
Gregoripn calendar algorithm. It returns TRUE if the year is a leap year, otherwise it returns

FALSE

EXPRHESS specification:

*)
FUNCTION leap_year(year : year_number) : BOOLEAN;

IF ((((year MOD 4) =
((year MOD 400)
RETURN (TRUE) ;

ELSE
RETURN (FALSE) ;
END_TF;
END_FUNCTION;
(*

0) AND ((year MOD 100) <> 0)) OR
= 0)) THEN

Argumdnt definitions:

year: (jnput) the candidate(year_number that is being checked.

4.9.5]2 wvalid-calendar_date

The valid_calendar_date function determines whether the components of a calendar_date
indicate] a valid date. If the calendar_date is valid, the function returns TRUE, otherwise it
returns [FALSE.

EXPRESS specification:

*)
FUNCTION valid_calendar_date (date : calendar_date) : LOGICAL;

IF NOT ({1 <= date.day_component <= 31}) THEN
RETURN(FALSE) ;
END_IF;
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CASE date.month_component OF

4 : RETURN({ 1<= date.day_component <= 30});
6 : RETURN({ 1<= date.day_component <= 30});
9 : RETURN({ 1<= date.day_component <= 30});
11 : RETURN({ 1<= date.day_component <= 30});
2 .

BEGIN

IF (leap_year(date.year_component)) THEN
RETURN({ 1<= date.day_component <= 29});
ELSE
RETURN({ 1<= date.day_component <= 28});
END_IF;
END;
OTHERWISE : RETURN(TRUE);
END_CASE;
END_FUNCTION;
(*

Argument definitions:

date: (input) the candidate calendar_date that is te~be checked.

4.9.5.3 valid_time

The valid _time function determines whether a candidate local_time has a minute_comp
f is has a second_component. It returns FALSE if the condition is not met, otherwise

urns TRUE.

EXPRESS specification:

)
FUNCTION valid_time (time: local_time) : BOOLEAN;
IF EXISTS (time:second_component) THEN
RETURN (EXISTS (time.minute_component));
ELSE
RETURN‘(TRUE) ;
END_TF;
ENDS{FUNCTION;
*

onent
it ret-

Argument definitions:

time: (input) the candidate local_time that is to be checked.

EXPRESS specification:

*)
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4.10 group_schema

The following EXPRESS declaration begins the group_schema and identifies the necessary
external references.

EXPRESS specification:

i)
SCHEMA group_schema;

REFERENCE FROM support_resource_schema
(label,
bag_to_set,
text);

(*

NOTES

1 — The schemas referenced above can be found in the following parts of ISO 10303:

support_resource_schema clause 4.13 of this part’of ISO 10303
2 — See annex F, figure F.14, for a graphical presentation of this schema.

3 — This schema contains support resources.

4.10.1 Introduction

This clause defines requirements for the group_schema. Groups are collections of product data
which have a common idéntity that is defined by human beings when they create product{ data.
Che structure specified \in this schema allows the common identity to be captured; it dops not
specify, or allow the specification of, the meaning of the common identity or the criteria for the
common identity.-The only semantics is a name; no other semantics exist.

NOTE —/It\is recognised that common industrial practice implies other semantics. These irpplica-
tions_are~hot supported by the resource constructs in this schema.

EXAMPLE 74 — A group may contain descriptions of a ship, cars, and bicycles. The readon for
the grouping could be that they are all vehicles or it could be that the cars and bicycles [are to
be transported in the ship. The fact that the grouping exists can be specified with the resource
constructs defined 1n this schema but the meaning of the grouping cannot be specified.

4.10.2 Fundamental concepts and assumptions

Any kinds of product data may be grouped together.
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4.10.3 group_schema entity definitions

4.10.3.1 group

A group is an identification of a collection of elements.

NOTE 1 - This entity, in conjunction with the group _relationship entity, is based on the rela-
tionship template that is described in annex D.

EXPRESS specification:

*)
ENTITY group;
name : label;
descrfiption : text;
END_ENT[LTY;
(*

Attribuge definitions:

name: fhe word or group of words by which the group is referred/to.
descrigtion: text that relates the nature of the group.
4.10.3.2 group_relationship

A group _relationship is an association between groups.
NO[TES

1 —|Relationships captured using this'ertity may be parent-child relationships. Specializations of
this|entity state this fact if it is true for the particular specialization.

2 —|This entity, in conjunction with the group entity, is based on the relationship template that is
desdribed in annex D.

EXPRESPS specification

*)

ENTITY group.relationship;
name : label;
description : text;
relating_group : group;
related_group : group;

END_ENTITY;

(*

Attribute definitions:

name: the word or group of words by which the group_relationship is referred to.

description: text that relates the nature of the group_relationship.
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relating_group: one of the group entities which is a part of the relationship.

94(E)

NOTE 3 — The role of this attribute is defined in the application protocol or the ISO 10303 inte-

grated resource that uses or specializes this entity.

related_group: the other group entity which is a part of the relationship. If one element of

the relationship is dependent upon the other, this attribute shall be the dependent one.

NOTE 4 - The role of this attribute is defined in the application protocol or the ISO 10303 inte-

grated resource that uses or specializes this entity.

4.10.4 group_schema function definition:
acyclic_group_relationship

The acyclic_group_relationship function determines whether or net-the given group
been self-defined by the associations made in the specified group_relationship. This fy
may be used to evaluate either a group_relationship or any of.1ts subtypes.

NOTE 1 - A specified type of the group_relationship entity 15 either a group_relation
one of its subtypes.

The function returns a value of TRUE if none of the eleménts of the relatives argument o
the relation argument of the type which is given in.th¢ specific_relation argument. Oth
it returns a value of FALSE.

NOTE 2 - This function is not used in this, schema. It is defined here because other ISQO
integrated resources and application protoeéls that use the group _relationship entity inclu
that use this function.

EXPRESS specification:

s have
nction

ship or

ccur in
erwise

10303

le rules

*)
FUNCTION acyclic_group_relationship

(relation : (gpoup_relationship;

relatives : SSET OF group;

specific_relation): STRING) : LOGICAL;

LOCAL

X : SET OF group_relationship;
i : INTEGER;
local/relatives : SET OF group;
END.LOCAL;
R i .= ives);
IF relation.relating_group :=: relatives[i] THEN
RETURN(FALSE) ;
END_IF;

END_REPEAT;

x := bag_to_set(USEDIN (relation.relating_group, specific_relation));

local_relatives := relatives + relation.relating_group;

IF SIZEOF(x) > O THEN
REPEAT i := 1 TO HIINDEX(x);
IF NOT acyclic_group_relationship
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(x[i], local_relatives, specific_relation) THEN
RETURN(FALSE) ;
END_IF;
END_REPEAT;
END_IF;
RETURN(TRUE) ;
END_FUNCTION;
(*

Argumdnt definitions:

relation: (input) the candidate group_relationship to be checked.

relatives: (input) the set of groups which the function is searching for in the relating_group
paramefer of the relation argument.

specifi¢_relation: (input) the fully qualified name of a subtype of the.group_relationship
entity.
EXPRHSS specification:

*)
END_SCHEMA; -- group_schema
(*

4.11 |effectivity schema

The following EXPRESS declardtion begins the effectivity_schema and identifies the nec-
essary external references.

EXPRHSS specification:

*)
SCHEMA pffectivity _schema;

REFERENCE FROM measure_schema
(mepsureXwith_unit);

REFERENCE FROM support_resource_schema
(identifier);

REFERENCE FROM date_time_schema
(date_and_time);

(*
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NOTES

1 — The schemas referenced above can be found in the following parts of ISO 10303:

measure_schema clause 4.14 of this part of ISO 10303
support_resource_schema clause 4.13 of this part of ISO 10303
date_time_schema clause 4.9 of this part of ISO 10303

Z — dee annex I, igure I'.19, Ior a grapnical presentation o this schema.

3 — This schema contains support resources.

4.11.1 Introduction

This clause defines requirements for the effectivity _schema. The subject of the effecti
schema is the relationship between aspects of product data and the life cycle manag
tracking that is to be maintained against those aspects of product-data over time.

This schema supports the representation of effectivity according to the following criteria

— from the identification of a given batch of aspects.of product data;
— from the identification of a given aspect of‘product data by serial number;

— aspects of product data realized from:\a'given date.

4.11.2 Fundamental concepts and assumptions

Effectivity information can be attached to any aspect of product data.

An organization determines which aspects of product data are to be under its configy
control. These aspects of product data become the configuration items of the organi
These are high level functjonal elements which act as the focal points for managing the effe
of other, related, itefms.

Only effectivities based on date, serial number and lot number are required for this edif
this part of ISO)10303.

4.11.3" effectivity _schema entity definitions

vity -
ement

ration
ration.
ctivity

ion of

411.3.1 effectivity

An effectivity is the identification of the valid use of an aspect of product data. An effec
may be tracked by date, serial number, or lot number.

Application protocols that use this resource construct shall specify the aspect of produc
that requires the effectivity concept and the method of which effectivity is tracked.

tivity

t data
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EXPRESS specification:

*)
ENTITY

effectivity

SUPERTYPE OF (ONEOF (serial_numbered_effectivity,

id

dated_effectivity,
lot_effectivity));
: identifier;

END_ENTITY;

(*

Attribute definitions:

id: an

4.11.

dentification of the effectivity.

3.2 serial numbered_effectivity

A serigl_numbered_effectivity is an effectivity that applies from a givén serial number.

EXPRIESS specification:

*)
ENTITY

SUB]

serial_numbered_effectivity
['YPE OF (effectivity);

effectivity_start_id : identifier;

eff

bctivity_end_id : OPTIONAL identifier;

END_ENTITY;

(*

Attribdte definitions:

effecti
applies

effecti
applies

vity_start_id: the serial number.éf the first aspect of product data that the effectivity
to.

vity _end_id: the serialmumber of the last aspect of product data that the effectivity
to. If a value for this\attribute is not defined then the effectivity has no defined end.

If an effectivity is for a sifigle aspect of product data then the values of both attributes shall be

equal.

4.11.

A date

3.3 .dated_effectivity

d_éffectivity is an effectivity that applies from a given date and/or time.

EXPR

.55 specification:

*)
ENTITY

dated_effectivity

SUBTYPE OF (effectivity);

effectivity_start_date : date_and_time;

effectivity_end_date : OPTIONAL date_and_time;
END_ENTITY;

(*
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Attribute definitions:

effectivity_start_date: the date and/or time when the effectivity starts.

effectivity_end_date: the date and/or time when the effectivity ends. If a value for this
attribute is not defined then the effectivity has no defined end.

4.11.3.4  lot_effectivity

A lot_effectivity is an effectivity that applies from a given batch of aspects of product data.

EXPRESS specification:

*)
ENTITY lot_effectivity
SUBTYPE OF (effectivity);

effectivity_lot_id : identifier;
effectivity_lot_size : measure_with_unit;
END_ENTITY;
(*

Attribute definitions:

effectivity_lot_id: the identification of the batch of aspects of product data that the effeg¢tivity
applies to.

effectivity _lot_size: the size of the batch-of aspects of product data that the effectivity applies

to.

EXPRESS specification:

*)
END_SCHEMA; -- effectivity_schema
(*

4.12 external_reference_schema

The following EXPRESS declaration begins the external_reference_schema and idéntifies

the necessary external references.

EXPRESS specification:
*)

SCHEMA external_reference_schema;

REFERENCE FROM support_resource_schema
(1label,
text,
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identifier,
bag_to_set);
(*

NOTES

1 — The schemas referenced above can be found in the following parts of ISO 10303:
supportTesourceschema chause 413 of thispart of 1SO 10308

2 —|See annex F, figure F.16, for a graphical presentation of this schema.

3 —| This schema contains support resources.

4.12.1 Introduction

This clause defines requirements for the external_reference_schema. This schema provides a
means df identifying information that is not explicitly represented in a given exchange; the iden-
tified information is defined in either the application protocol to which the exchange conforms
or an identified external source. Information may be supplied t0 an external system for use in
the gen¢ration of the information that is not explicitly represented in the given exchange.

4.12. Fundamental concepts and assumptions

There i a requirement to be able to refer to information that is not explicitly represented in a
given ejchange. This information is either predefined, in the application protocol to which the
exchange conforms, or is defined elsewhere.-When the information is defined in the application
protoco| to which the exchange conforms, this requirement is satisfied by a reference which
identifies the relevant information in the application protocol. Otherwise, this requirement is
satisfied by a reference which identifies the relevant information and its source.

4.12.3 external reference schema type definitions

4.12.3.1 message

A messpage is a eommunication which is addressed to a system in order to trigger some action.
The resplt ofisuch an action is an externally_defined_item.

NOI'E> The legal values for the message are specified within an application interpreted model.

EXPRESS specification:

*)

TYPE message = STRING;
END_TYPE;

(*
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4.12.3.2 reference
A reference is a means of identifying and retrieving an externally_defined_item.

EXPRESS specification:

*)
TYPE source_item = SELECT (identifier, message);
END_TYPE;
(*
- 434 AR id i
4.12.4 external_reference_schema entity definitions

4.12.4.1 external_source

An external_source is the identification of a source of product datathat is not the appljcation
protocol to which the exchange conforms.

NOTE — The product data may conform to some other part of this International Standard.

EXPRESS specification:
*)

ENTITY external_source;
source_id : source_item;

END_ENTITY;

(*

Attribute definitions:

source_id: the identification of the external_source.

4.12.4.2 external source_relationship

An external_sgurce_relationship is an association between two external_sources.
NOTES

1 -~ Ohe external source may be a subset of another external_source. Specializations|of this
entity state this fact if it is true for the particular specialization.

hp tem-

plate that is described in annex D.

EXPRESS specification:

*)

ENTITY external_source_relationship;
name : label;
description : text;
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relating_source : external_source;
related_source : external_source;
END_ENTITY;

(*

Attribute definitions:

name: the word or group of words by which the external _source_relationship is referred to.

description: text that relates the nature of the external_source_relationship.

relating_source: one of the external sources which is a part of the relationship.

relate

source: the other external_source which is a part of the relationship. If onéelément

of the r¢lationship is dependent upon the other then this attribute shall be the depéfident one.

4.12.4.3 pre_defined_item

A pre_defined_item is the identification of information that is not explicitly represented in a

given ex

EX
blug
spe

EXPRH

change but that is defined in the application protocol to which“the exchange conforms.

AMPLE 75 — A reference to the colour “red” without any definiition of the associated red-green-
values would be a pre_defined_item if the red-green-blue"values of the colour “red” were
ified in the relevant application protocol.

SS specification:

*)
ENTITY

name [

END_ENT
(*

Attribuft

pbre_defined_item;
label;
[TY;

e definitions:

name:

the word or group of words by which the pre_defined_item is referred to.

4.12.4.4 externally_defined_item

An externally.defined_item is the identification of information that is not explicitly repre-
sented in a given exchange and that is not defined in the application protocol to which the
exchange conforms.

NO

I'k = Unlike pre_detined atems, support for the complete definition of an externally _defined -

item is not a conformance requirement for implementations which support application protocols that

use
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EXPRESS specification:

*)
ENTITY externally_defined_item;
item_id : source_item;
source : external_source;
END_ENTITY;
(*

Attribute definitions:

item_id: the identification of the referent item.

kource: an external_source which contains the referent item.

A

4.12.5 external_reference_schema function definition:
acyclic_external source_relationship

The acyclic_external_source_relationship function determiines whether or not the
pxternal_sources have been self-defined by the associations made in the specified exte

relationship or any of its subtypes.

NOTE 1 - A specified type of the external source.relationship entity is either an extd
source._relationship or one of its subtypes.

Che function returns a value of TRUE if noneof the elements of the relatives argument oq
the relation argument of the type which is'given in the specific_relation argument. Oth
t returns a value of FALSE.

NOTE 2 - This function is not:used in this schema. It is defined here because other ISO
integrated resources and application protocols that use the external source_relationship|
include rules that use thistfunction.

EXPRESS specification'

given
rnal_-

source_relationship. This function may be used té<cevaluate either a external_sowyrce_-

rnal -

cur in
brwise

10303
entity

k)
FUNCTION acycliclexternal source_relationship
(relation : external_source_relationship;
relatives : SET OF external_source;
specific_relation : STRING) : LOGICAL;
LOCAL
X : SET OF external_source_relationship;
i : INTEGER;
local_relatives : SET OF external_source;
END_LOCAL;

REPEAT i := 1 TO HIINDEX(relatives);
IF relation.relating_source :=: relatives[i] THEN
RETURN(FALSE) ;
END_IF;
END_REPEAT;
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X :=
local
IF SI
REP

I

bag_to_set (USEDIN (relation.relating_source, specific_relation));
_relatives := relatives + relation.relating_source;
ZEOF(x) > O THEN
EAT i := 1 TO HIINDEX(x);
F NOT acyclic_external_source_relationship
(x[i], local_relatives, specific_relation) THEN

RETURN (FALSE) ;
ND_IE;

END_REPEAT;

END

RETURN (TRUE) ;
END_FUNCTION;

(*

Argumgént definitions:

relatio

n: (input) the candidate external source_relationship to be-checked.

relatives: (input) the set of external sources which the functjoifis searching for in the re-
lating Jexternal_source parameter of the relation arguments

specifi
relatio|

4.12.

*)

c_relation: (input) the fully qualified name of a¢subtype of the external source._-
nship entity.

b End of schema declaration

END_SCHEMA; -- external_reference_schema

(*

4.13

support_resource_schema

The following EXRRESS declaration begins the support_resource_schema.

EXPRESS specification:

*)
SCHEMA
(*

support_resource_schema;

NOTE 1 - See annex F, figure F.17, for a graphical presentation of this schema.

NOTE 2 — This schema contains support resources.
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4.13.1 Introduction

This clause defines requirements for the support_resource_schema. This schema contains
EXPRESS constructs that are shared by more than one of the ISO 10303 integrated resource

schemas.

NOTE - In contrast to elements of the generic product description resource schemas, which are also

potentially referenced by more than one ISO 10303 integrated resource schema, the elements

of this

schema cannot exist without (that is, are existent-dependent upon) the entities that referencg them.

4.13.2 Fundamental concepts and assumptions
It is desirable that the ISO 10303 integrated resource schemas are consistent with each

The use of a set of common shareable resources is one aspect of consistency. Shared ré
constructs are only specified once.

4.13.3 support_resource_schema type definitions

4.13.3.1 identifier

An identifier is an alphanumeric string which allows an individual thing to be identif|
may not provide natural-language meaning.

EXAMPLE 76 — A part number would be:an identifier.

EXPRESS specification:

*)

TYPE identifier = STRING;
END_TYPE;

(*

4.13.3.2 label

*)
TYPE label = STRING;
END_TYPE;

(*

other.
source

ed. It

A label is the-term by which something may be referred to. It is a string which represepts the

human-interpretable name of something and shall have a natural-language meaning.
EXAMPLE 77 — “Smith”, “Widget Inc.”, and “Materials Test Laboratory” are examples of

When necessary, it is the task of an application protocol to prescribe allowable values f

tvphe
vy pe-

EXPRESS specification:

labels.

pr this
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4.13.3.3 text

A text is an alphanumeric string of characters which is intended to be read and understood by
a human being. It is for information purposes only.

EXPRESS specification:

*)
TYPE tgxt = STRING;
END_TYHE;

™
(&

4.13.4 support_resource schema function definitionst

This fupction converts BAGs into SETs.

EXJAMPLE 78 — It can be used to convert the BAGs returned by thé€ USEDIN function into SETs
thalt can be properly assigned to variables that are SETs.

EXPRHSS specification:

*) :
FUNCTION bag_to_set (the_bag : BAG OF GENERIC . intype) : SET OF GENERIC : intype;

LOCAL
the| set: SET OF GENERIC : intype :=C[I;
i : INTEGER;

END_LOCAL;

IF SIEZEOF (the_bag) > 0 THEN
REPEAT i := 1 to HIINDEX (the_bag);
the_set := the_set -+ the_bag [i];
END| REPEAT;
END_IIF;

RETURN (the_set)

END_FUNCTION;
(*
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Argument definitions:

the_bag: the BAG that is to be converted into a SET.

EXPRESS specification:

*)
END_SCHEMA; -- support_resource_schema
%*

14.14 measure_schema

T'he following EXPRESS declaration begins the measure_schema and identifies the
bary external references.

EXPRESS specification:
) ‘

SCHEMA measure_schema;

REFERENCE FROM support_resource_schema
(label);

REFERENCE FROM representation_schema
(representation_context);

(%
NOTES

1 - The schemads-referenced above can be found in the following parts of ISO 10303:

support_reseurce_schema clause 4.13 of this part of ISO 10303
representation schema ISO 10303-43

2 = See annex F, figures F.18, F.19, and F.20, for a graphical presentation of this schema.

3 — This schema contains support resources.

neces-

4 — Examples of the ways in which the resource constructs in this schema may be used are given in

annex E.

4.14.1 Introduction

This clause defines requirements for the measure_schema. This schema contains resource

constructs that allow physical quantities to be described.
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EXAMPLE 79 - Density, length, force, and time are different kinds of physical quantities.

The resource constructs defined in this schema are based upon material in ISO 31 and ISO 1000.

4.14.

2 Fundamental concepts and assumptions

The following requirements are supported by this schema:

a)
inte
the]

b
inte

It shall be possible to specify the specific kinds of physical quantity in the ISO 10303
grated resource schemas when the kind of a physical quantity is known at the time when
schema is being specified;

EXAMPLE 80 — The fact that the x, y, and z components of a cartesian point @re”distances is
well accepted. It shall be possible to state this fact in any schema where a cartesian point entity
1s specified.

It shall be possible to specify non-specific kinds of physical quantity in the ISO 10303
grated resource schemas when the kind of a physical quantity-is not known at the time

when the schema is being specified.

EXAMPLE 81 — The elements of a list of material propérties will be physical quantities. Each
element may be a different kind of physical quantity.-The kind of each element is only decided
upon at instantiation time.

3 measure_schema type definitions

3.1 measure_value
isure_value is a value as defined in ISO 31-0 (clause 2).

[£SS specification:

amo|

lum%

asure_value = SELECT
th_measure,
_measure,

_measure,

t._of_substance_measure,

exsure;

plane_angle_measure,

sol

id_angle_measure,

area_measure,
volume_measure,

rat

io_measure,

parameter_value,

num

eric_measure,

context_dependent_measure,

des
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positive_length_measure,
positive_plane_angle_measure,
positive_ratio_measure,
count_measure) ;

END_TYPE;

(*

&

4.14.3.2— tength_measure

A length_measure is the value of a distance.

EXPRESS specification:

*)

TYPE length_measure = REAL;
END_TYPE;

(*

4.14.3.3 mass_measure
A mass_measure is the value of the amount of matter that a body contains.

EXPRESS specification:
*)

TYPE mass_measure = REAL;
END_TYPE;
(*

4.14.3.4 time_measure
A time_measure is the value of the duration of periods.

EXPRESS specification:

*)

TYPE time_measure = REAL;
END_TYPE;

(*

4.14.3.5 electric_current_measure

An electric_current_measure is the value for the movement of electrically charged particles.

EXPRESS specification:

*)

TYPE electric_current_measure = REAL;
END_TYPE;

(*
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4.14.3.6 thermodynamic_temperature_measure
A thermodynamic_temperature_measure is the value for the degree of heat of a body.

EXPRESS specification:
*)

TYPE thermodynamic_temperature_measure = REAL;

END_TYPE:
(*

4.14.3.7 amount_of_substance_measure

An ampunt_of_substance_measure is the value for the quantity of a substance wheh compared
with the number of atoms in 0.012kilogram of carbon 12.

EXPRIESS specification:
*)

TYPE aniount_of_substance_measure = REAL;
END_TYRE;
(*

4.14.3.8 luminous_intensity_measuré

A luminous_intensity_measure is the value for tHe brightness of a body.

EXPRESS specification:
*)

TYPE lyminous_intensity_measure = REAL;
END_TYRE;
(*

4.14.3.9 plane_angle measure

A plange_angle_measure is the value of an angle in a plane.

EXPRESS specifigation:

*)
TYPE pllane, angle_measure = REAL;

END_TYPE;
(*

4.14.3.10 solid_angle_measure

A solid_angle_measure is the value of a solid angle.
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EXPRESS specification:

*)

" TYPE solid_angle_measure = REAL;
END_TYPE;

(*

4.14.3.11 area measure

An area_measure is the value of the extent of a surface.

EXPRESS specification:

*)

TYPE area_measure = REAL;
END_TYPE;

(*

4.14.3.12 volume_measure
A volume_measure is the value of the solid content of a*body.

EXPRESS specification:

*)

TYPE volume_measure = REAL;
END_TYPE;

(*

4.14.3.13 ratio_measure

A ratio_measure is the value of the relation between two physical quantities that are
same kind.

EXPRESS specification:

*)

TYPE ratio_méasure = REAL;
END_TYPE;

(*

4:14.3.14 parameter_value

of the

A parameter_value is the value which specifies the amount of a parameter in some parameter

space.

EXPRESS specification:

*)

TYPE parameter_value = REAL;
END_TYPE;

(*
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4.14.3.15 numeric_measure
A numeric_measure is the numeric value of a physical quantity.

EXPRESS specification:
*)

TYPE numeric_measure = NUMBER;

END_TYHE;
(*

4.14.8.16 positive_length measure
A positive_length_measure is a length_measure that is greater than zero.

EXPRHSS specification:
*)

TYPE pdsitive_length_measure = length_measure;

WHERE
WR1: |SELF > 0;

END_TYHE;

(*

Formal |propositions:

WRI1: [the value shall be positive.

4.14.83.17 positive_plane_angle_measure
A positive_plane_angle_measure is aplane_angle_measure that is greater than zero.

EXPRHSS specification:
*)

TYPE pdsitive_plane_angle_measure = plane_angle_measure;

WHERE
WR1: [SELF > 0;

END_TYHE;

(*

Formal [propa@sitions:

. L 1 b T & I
WR].- LIIC V4luc slidall UC pPOUSILIVE,

4.14.3.18 positive_ratio_measure

A positive_ratio_measure is a ratio_measure that is greater than zero.
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EXPRESS specification:

*)

TYPE positive_ratio_measure = ratio_measure;

WHERE

WR1: SELF > O;
END_TYPE;
(*

Formal propositions:

WR1: the value shall be positive.

4.14.3.19 context_dependent_measure

A context_dependent_measure is the value of a physical quantity as defined by an appl
context.

EXPRESS specification:

*)

TYPE context_dependent_measure = REAL;
END_TYPE;

(*

4.14.3.20 descriptive_measure
A descriptive_measure is a human-interpretable definition of a quantifiable value.

EXPRESS specification:

*)

TYPE descriptive_measure.=' STRING;
END_TYPE;

(*

4.14.3.21 <)count_measure
A count-measure is the value of a count.

EXPRESS specification:

Lk )

TYPE count_measure = NUMBER;
END_TYPE;

(*

4.14.3.22 unit

cation

A unit is a physical quantity, with a value of one, which is used as a standard in terms of which

other quantities are expressed.
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EXPRESS specification:

*)

TYPE unit = SELECT
(named_unit,
derived_unit);

END_TYPE;

(*

©1so

4.14.8.23 si_unit_name

An si_ynit_name is the name of an SI unit. The definitions of the names of SI units arelspecified

in ISO [LO00 (clause 2).

EXPRHESS specification:

*)
TYPE si_unit_name = ENUMERATION OF
(met1e,
gran,
secdnd,
ampqre,
kelvin,
molqd,
candela,
radian,
steradian,
hertlz,
newton,
pasdal,
joulle,
watt,
coullomb,
voldy,
farad,
ohm,
sienjens,
weber,
teslja,
henrjy,
degrlee_Celsins,
lumen,
lux,

becquerels
gray,
sievert);
END_TYPE;
(*

120



https://standardsiso.com/api/?name=9238a383f2b8ae63eb9730439279fa9c

©1so

Enumerated item definitions:

metre: see ISO 1000 (subclause 2.1).
gram: see ISO 1000 (subclause 2.1).

NOTE —  ISO 1000 (subclanse 2 ]) giqu “l(i]ngram” as the ST unit name This part of IS

ISO 10303-41:1994(E)

10303

uses “gram” as the SI unit name to avoid unnecessary complication in the structure of this

second: see ISO 1000 (subclause 2.1).
ampere: see [SO 1000 (subclause 2.1).
kelvin: see ISO 1000 (subclause 2.1).
mole: see ISO 1000 (subclause 2.1).
candela: see ISO 1000 (subclause 2.1).
radian: see ISO 1000 (subclause 2.2).
steradian: see ISO 1000 (subclause 2.2).
hertz: see ISO 1000 (subclause 2.3).
newton: see ISO 1000 (subclause 2.3).
pascal: see ISO 1000 (subclause 2.3).
Joule: see ISO 1000 (subclause 2.3).
watt: see ISO 1000 (subclause 2.3).
coulomb: see ISO 1000 (subclause_2.3).
volt: see ISO 1000 (subclause 2:3).
farad: see ISO 1000 (subclause 2.3).
ohm: see ISO 1000 (subclause 2.3).
siemens: see ISO 1000 (subclause 2.3).
weber: see ISO-1000 (subclause 2.3).
tesla: see ISO. 1000 (subclause 2.3).
henry: see’ISO 1000 (subclause 2.3).

degree_Celsius: see ISO 1000 (subclause 2.3).

lumen: see ISO 1000 (subclause 2.3).

schema.

lux: see ISO 1000 (subclause 2.3).
becquerel: see ISO 1000 (subclause 2.3).
gray: see ISO 1000 (subclause 2.3).
sievert: see ISO 1000 (subclause 2.3).
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4.14.3.24 si_prefix

An si_prefix is the name of a prefix that may be associated with an si_unit. The definitions of
SI prefixes are specified in ISO 1000 (clause 3).

EXPRESS specification:
*)

TYPE sj_prefix = ENUMERATIUN UF
(exa
petd
ters
gigg
megz
kild
hect
decy,
decl,
centi,
milli,
micyo,
nang,
picq,
femto,
attq);

END_TYRE;

(*

O v v v v

Enumerated item definitions:

exa: sde ISO 1000 (clause 3).
peta: dee ISO 1000 (clause 3).
tera: spe ISO 1000 (clause 3)h
giga: spe ISO 1000 (clause-3).
mega: [see ISO 1000,(clause 3).
kilo: s¢e ISO 1000/ (clause 3).
hecto:|see ISO 1000 (clause 3).
deca: 4ee.ISO 1000 (clause 3).

deci: see ISO 1000 (clause 3).
centi: see ISO 1000 (clause 3).
milli: see ISO 1000 (clause 3).
micro: see ISO 1000 (clause 3).
nano: see ISO 1000 (clause 3).
pico: see ISO 1000 (clause 3).
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femto: see ISO 1000 (clause 3).
atto: see ISO 1000 (clause 3).

4.14.4 measure_schema entity definitions

4.14.4.1 named_unit

A named_unit is a unit quantity associated with the word, or group of words, by Gvhi
unit is identified.

[EXPRESS specification:

k)
ENTITY named_unit
SUPERTYPE OF (ONEOF (si_unit, conversion_based_unit, context-dependent_unit)
ANDOR
ONEOF (length_unit,
mass_unit,
time_unit,
electric_current_unit,
thermodynamic_temperature_.unit,
amount_of_substance_unit)
luminous_intensity_unity
plane_angle_unit,
solid_angle_unity
area_unit,
volume_unit,;
ratio_unit\));
dimensions : dimensional_expohents;
END_ENTITY;
( *

Attribute definitions:

dimensions: the exponents of the base properties by which the named_unit is defined.

1.14.4.2 <-s1_unit

An siunit is the fixed quantity used as a standard in terms of which items are measu
lefined by ISO 1000 (clause 2).

ch the

red as

NPREBEoQ ~ L

L.
AL IVILOO DPTCUlHITCALIULL.

*)
ENTITY si_unit
SUBTYPE OF (named_unit);

prefix : OPTIONAL si_prefix;
name : si_unit_name;
DERIVE

SELF\named_unit.dimensions : dimensional_exponents
:= dimensions_for_si_unit (SELF.name);
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END_ENT
(*

ITY;

Attribute definitions:

prefix:

name:

the SI prefix.

the word or group of words by which the si_unit is referred to.

4.14.11.3 conversion_based _unit

A conv
EX

and

ersion_based_unit is a unit that is defined based on a measure_with_unit.

AMPLE 82 - An inch is a converted._unit. It is from the Imperial system, its nae is “inch”
it can be related to the si_unit, millimetre, through a measure_with_unit whose-value is 25.4

millimetre. A foot is also a converted_unit. It is from the Imperial system, its name is “foot” and

it ¢

EXPRH

an be related to an si_unit, millimetre, either directly or through the unitcalled “inch”.

SS specification:

*)

ENTITY
SUBTY
name

conversion_based_unit
PE OF (named_unit);
: label;

conversion_factor : measure_with_unit;

END_ENT]
(*

Attribu

ITY;

e definitions:

name:

the word or group of words by which the conversion_based_unit is referred to.

conversion_factor: the physical quantity from which the converted_unit is derived.

4.14.4

An conf

.4 context_dependent_unit

ext_dependent-nnit is a unit which is not related to the SI system.

EXAMPLE 83 - /The number of parts in an assembly is a physical quantity measured in units that
may be called “parts” but which cannot be related to an SI unit.

EXPRESS 4pecification:

*)

ENTITY context_dependent_unit
SUBTYPE OF (named_unit);

name :

label;

END_ENTITY;

(*

Attribute definitions:

name: the word or group of words by which the context_dependent_unit is referred to.
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4.14.4.5

length_unit

ISO 10303-41:1994(E)

A length_unit is the unit in which distances are measured.

EXPRESS specification:

*)

ENTITY length_unit

WHERE
WR1:

(*

(SELF\named_unit
(SELF\named_unit
(SELF\named_unit

(SELF\named_unit
(SELF\named_unit

Formal propositions:

EXPRESS specification:

*)

WHERE
WR1:

ENTITY mass_unit
SUBTYPE OF (named_unit);

(SELF\named_unit
(SELF)\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit

END_ENTITY ;

(*

Formal propositions:

WRI1: the dimensional exponent of mass shall be equal to one and all the

SUBLYFE UrF (named_unit),;

.dimensions.
.dimensions
.dimensions
(SELF\named_unit.
.dimensions.
.dimensions
(SELF\named_unit.
END_ENTITY;

dimensions

dimensions.

4.14.4.6 mass_unit

.dimensions.
.dimensions
.dimensions
.dimensions.
.dimensions.
.dimensions.
.dimensions.

exponents shall be equal to zero.

length_exponent

.mass_exponent =
.time_exponent =
.electric_current_exponent = 0.0)
thermodynamic_temperature_exporent =
.amount_of_substance_exponent/=-0.0)

0
0

1.0)
.0)
.0)

0.0)

luminous_intensity_exponent’= 0.0);

A mass_unit is the unit in which the amount of matter that a body contains is

AND
AND
AND
AND
AND
AND

WRI1: the dimensional exponent of length shall be equal to one and all the other dimensional
exponents shall be equal to zero.

measur¢d.

length_exponent = 0.0) AND
.mass_exponent = 1.0) AND
.time_exponent = 0.0) AND
electric_current_exponent = 0.0) AND
thermodynamic_temperature_exponent = 0.0) AND
amount_of_substance_exponent = 0.0) AND
luminous intensity exponent =00);

other dimensional
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4.14.4.7 time_unit

A time_unit is the unit in which the duration of periods is measured.

EXPRESS specification:

*)
ENTITY time_unit

SUBTYPE OF (named_unit);
WHERE

WR1: [(SELF\named_unit.dimensions.length_exponent = 0.0) AND
SELF\named_unit.dimensions.mass_exponent = 0.0) AND
SELF\named_unit.dimensions.time_exponent = 1.0) AND
(SELF\named_unit.dimensions.electric_current_exponent = 0.0)~AND
(SELF\named_unit.dimensions.thermodynamic_temperature_exponent = 0..0) “AND
(SELF\named_unit.dimensions.amount_of_substance_exponent Q-0) AND
(SELF\named_unit.dimensions.luminous_intensity_exponent 30.0);

END_ENT[TY;
(*

Formal propositions:

WRI1: the dimensional exponent of time shall be equal to one and all the other dimensional
exponents shall be equal to zero.

4.14.4.8 electric_current_unit

An elecltric_current_unit is the unit in which the movement of electrically charged particles
is measyred.

EXPRESS specification:
*)

ENTITY electric_current_unit
SUBTYPE OF (named_unit)s

WHERE
WR1: [SELF\named{uinit.dimensions.length_exponent = 0.0) AND

(SELF\named-unit.dimensions.mass_exponent = 0.0) AND
(SELF\named_unit.dimensions.time_exponent = 0.0) AND
(SELF\named_unit.dimensions.electric_current_exponent = 1.0) AND
(SELF\named_unit.dimensions. thermodynamic_temperature_exponent = 0.0) AND
{ SELFY 1 unit di . : ) _ )_ANI
(SELF\named_unit.dimensions.luminous_intensity_exponent = 0.0);

END_ENTITY;

(*

Formal propositions:

WR1: the dimensional exponent of electric current shall be equal to one and all the other
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dimensional exponents shall be equal to zero.

4.14.4.9 thermodynamic_temperature_unit

A thermodynamic_temperature_unit is the unit in which the degree of heat of a body is

measured.

EXPRESS specification:
*)

ENTITY thermodynamic_temperature_unit
SUBTYPE OF (named_unit);
WHERE

WR1: (SELF\named_unit.dimensions.length_exponent = 0.0) AND
(SELF\named_unit.dimensions.mass_exponent = 0.0) AND
(SELF\named_unit.dimensions.time_exponent = 0.0) AND
(SELF\named_unit.dimensions.electric_current_exponent = 0.0) AND
(SELF\named_unit.dimensions.thermodynamic_temperature_exponent = 1.0) AND
(SELF\named_unit.dimensions.amount_of_substancezexponent 0.0) AND
(SELF\named_unit.dimensions.luminous_intensity_ exponent =0.0);

END_ENTITY;
(*

Formal propositions:

WR1: the dimensional exponent of thermodynamic temperature shall be equal to one 4§
the other dimensional exponents shall be equal to zero.

4.14.4.10 amount_of_substance_unit

An amount_of_substance_unit is the unit in which the quantity of a substance when con{
with the number of atoms in 0.012 kilograms of carbon 12 is measured.

EXPRESS specification:
k)

ENTITY amount_of_substance_unit
SUBTYPE/OF (named_unit);

nd all

pared

WHERE

WR1: (SELF\named_unit.dimensions.length_exponent = 0.0) AND
(SELF\named_unit.dimensions .mass exponent. = 0.0) AND
(SELF\named_unit.dimensions.time_exponent = 0.0) AND
(SELF\named_unit.dimensions.electric_current_exponent = 0.0) AND
(SELF\named_unit.dimensions.thermodynamic_temperature_exponent = 0.0) AND
(SELF\named_unit.dimensions.amount_of_substance_exponent = 1.0) AND
(SELF\named_unit.dimensions.luminous_intensity_exponent = 0.0);

END_ENTITY;
(*
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Formal propositions:

WR1: the dimensional exponent of amount of substance shall be equal to one and all the other
dimensional exponents shall be equal to zero.

y | Y S &

4.14[4.11 Iuminous_intensity _unit
A lumjinous_intensity_unit is the unit in which the brightness of a body is measured.

EXPRIJESS specification:

Y| luminous_intensity_unit

SUBTYPE OF (named_unit);

WR1:| (SELF\named_unit.dimensions.length_exponent = 0.0) AND
(SELF\named_unit.dimensions.mass_exponent = 0.0) AND
(SELF\named_unit.dimensions.time_exponent = 0.0) AND
(SELF\named_unit.dimensions.electric_current_exporient = 0.0) AND
(SELF\named_unit.dimensions.thermodynamic_temperature_exponent = 0.0) AND
(SELF\named_unit.dimensions.amount_of_substance.exponent = 0.0) AND
(SELF\named_unit.dimensions.luminous_intensity_exponent =1.0);

END_ENTITY;
(*

Formal propositions:

WRI1; the dimensional exponent of luminous intensity shall be equal to one and all the other
dimengional exponents shall be equal to zero.

4.1414.12 plane_angle_unit

A plane_angle_unit/is-the unit in which angles in planes are measured.

EXPRESS specification:

*)
ENTITY| pYane_angle_unit
SUBTYPE)OF (named_unit);

WHERE

WR1: (SELF\named_unit.dimensions.length_exponent = 0.0) AND
(SELF\named_unit.dimensions.mass_exponent = 0.0) AND
(SELF\named_unit.dimensions.time_exponent = 0.0) AND
(SELF\named_unit.dimensions.electric_current_exponent = 0.0) AND
(SELF\named_unit.dimensions.thermodynamic_temperature_exponent = 0.0) AND
(SELF\named_unit.dimensions.amount_of_substance_exponent = 0.0) AND
(SELF\named_unit.dimensions.luminous_intensity_exponent = 0.0);

END_ENTITY;
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(*

Formal propositions:

ISO 10303-41:1994(E)

WRI1: all the dimensional exponents shall be equal to zero.

4.14.4.13

A solid_angle_unit is the unit in which solid angles are measured.

EXPRESS specification:

*)

ENTITY solid_angle_unit
SUBTYPE OF (named_unit);

WHERE

WR1:

(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit

END_ENTITY;

(*

Formal propositions:

solid_angle_unit

.dimensions.
.dimensions
.dimensions
.dimensions.
.dimensions
.dimensions.
.dimensions.

WRI1: all the dimensional exponents

4.14.4.14

An area_unit is the¢ unit in which the extent of a surface is measured.

EXPRESS ¢pecification:

*)

ENTITY\area_unit
SUBTYPE OF (named_unit);

WHERE

area-unit

.mass_exponent =
.time_exponent =

.thermodynamic.temperature_exponent =

.0)
.0)
.0)
.0)
.0)
.0)
.0);

AND
AND
AND
AND
AND
AND

length_exponent =

electric_current_exponent =

amount_of_substance_exponent
luminous(intensity_exponent

O O OO0 OO oo

shall be equal to zero.

WR1:

(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit

END_ENTITY;

(*

.dimensions.
.dimensions
.dimensions
.dimensions.
.dimensions
.dimensions.
.dimensions

.mass_exponent =
.time_exponent

AND
AND
AND
AND

length_exponent = 2.0)

0.0)

0.0)
electric_current_exponent = 0.0)

.thermodynamic_temperature_exponent = 0.0) AND

amount_of_substance_exponent = 0.0) AND

.luminous_intensity_exponent = 0.0);
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Formal

propositions:

WRI1: the dimensional exponent of length shall be equal to two and all the other dimensional

exponents shall be equal to zero.

4.14.

1.15 volume_unit

A volujme_unit is the unit in which the solid content of a body is measured.

EXPRJ

[SS specification:

*)

ENTITY
SUBTY

WHERE
WR1:

END_EN1
(*

Formal

volume_unit

(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
'ITY;

propositions:

WRI1:
expone

4.14.

A ratig_unit is the Wnit"in which the relation between two physical quantities that are of the

same ki

EXPR]

4.16

nd is measuréd.

LSS specification:

*)

ENTITY

ratio unit

PE OF (named_unit);

.dimensions.
.dimensions
.dimensions.
.dimensions.
.dimensions.
.dimensions.
.dimensions.

ratio_unit

length_exponent = 3.0)
.mass_exponent = 0.0)
time_exponent = 0.0)

electric_current_exponent = 0.0)
thermodynamic_temperature_exponent = 0.0)
amount_of_substanceexponent = 0.0)
luminous_intensity_exponent = 0.0);

AND
AND
AND
AND
AND
AND

the dimensional exponent of length shall be equal to three and all the other dimensional
nts shall be equal to zero,

SUBTYPE OF (named_unit);

WHERE
WR1:

130

(SELF\named_unit.
.dimensions
.dimensions
.dimensions.
.dimensions
.dimensions
.dimensions.

(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit
(SELF\named_unit

dimensions

.length_exponent = 0.0)
.mass_exponent = 0.0)
.time_exponent = 0.0)

electric_current_exponent = 0.0)

.thermodynamic_temperature_exponent = 0.0)
.amount_of_substance_exponent = 0.0)

luminous_intensity_exponent = 0.0);

AND
AND
AND
AND
AND
AND
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END_ENTITY;
(*

Formal propositions:

WR1: all the dimensional exponents shall be equal to zero.

4.14.4.17 dimensional_exponents

(ISO 31 (clause 2)).

and luminous intensity are the seven base quantities.
EXAMPLE 84 - A length of 2 millimetres has a length exponent of 1. The remaining exp

are equal to 0.

exponent of -1. The remaining exponents are equal“to’ 0.

[EXPRESS specification:

e )

ENTITY dimensional_exponents;
length_exponent : REAL;
mass_exponent : REAL;
time_exponent : REAL;
electric_current_exponent : REAL;
thermodynamic_temperature_exponent : REAL;
amount_of_substance.exponent : REAL;
luminous_intensity_exponent : REAL;

END_ENTITY;

(*

Attribute-définitions:

length-exponent: the power of the length base quantity.

niass_exponent: the power of the mass base quantity.

time_exponent: the power of the time base quantity.

electric_current_exponent: the power of the electric current base quantity.

The dimensionality of any quantity can be expressed as a product of powers: of the dimen-
sions of base quantities. The dimensional_exponents entity defines the powers of the dimen-
sions of the base quantities. All the physical quantities are founded on! seven base quapntities

NOTE - Length, mass, time, electric current, thermodynamic temperature, amount of subgtance,

onents

EXAMPLE 85 - A velocity of 2 millimetres per second has a length exponent of 1 and fa time

thermodynamic_temperature_exponent: the power of the thermodynamic temperature

base quantity.
amount_of_substance_exponent: the power of the amount of substance base quantity.

luminous_intensity_exponent: the power of the luminous intensity base quantity.
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4.14.4.18 derived_unit_element

A derived_unit_element is one of the unit quantities which makes up a derived_unit.

EXAMPLE 86 — Newtons per square millimetre is a derived unit. It has two elements, Newton
whose exponent has a value of 1 and millimetre whose exponent is -2.

EXPRESS specificafion:

*)

ENTITY |derived_unit_element;
unit : named_unit;
expogent : REAL;

END_ENTITY;

(*

Attribute definitions:

unit: the fixed quantity which is used as the mathematical factor.

exponent: the power that is applied to the unit attribute.

4.14.4.19 derived_unit

A deriyed_unit is an expression of units.

EXIAMPLE 87 — Newtons per square millimetre is¢d derived unit.

EXPRESS specification:

*)
ENTITY |derived_unit;
elemgnts : SET [1:?] OF derived_unit_element;
WHERE
WR1 ;| ( SIZEOF ( elements)) > 1 ) OR

(( SIZEOF ( eléments ) = 1 ) AND ( elements[1].exponent <> 1.0 ));
END_ENTITY;
(*

Attribulte definitions:

elements:<{tle group of units and their exponents that define the derived_unit.

Formal propositions:

WRI1: there shall be either more than one member in the elements set or the value of the
exponent of the single element of the elements set shall not be equal to one.
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4.14.4.20 global unit_assigned_context

A global_unit_assigned_context is a representation_context in which the units apply to

all measure_values of the correct kind.

NOTE - The kind of a measure_value can be deduced from its type name.

EXPRESS specification:

*)

ENTITY global_unit_assigned_context
SUBTYPE OF (representation_context);
units : SET [1:7?] OF unit;

END_ENTITY;

(*

Attribute definitions:

units: the units which apply in the representation_context:

Informal propositions:

unique_units: each unit shall be a different kind>of unit.

4.14.4.21 measure_with_unit

A measure_with_unit is the specification of a physical quantity as defined in ISO 31 (clg

EXPRESS specification:
*)

ENTITY measure_with_unit
SUPERTYPE OF (ONEOF' ( length_measure_with_unit,

mass_measure_with_unit,
time_measure_with_unit,
electric_current_measure_with_unit,
thermodynamic_temperature_measure_with_unit,
amount_of_substance_measure_with_unit,
luminous_intensity_measure_with_unit,
plane_angle_measure_with_unit,

use 2).

solid_angle_measure_with_unit,

area_measure_with_unit,

volume_measure_with_unit,

ratio_measure_with_unit ));
value_component : measure_value;

unit_component : unit;
WHERE

WR1: valid_units (SELF);
END_ENTITY;
(*
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Attribu

te definitions:

value_component: the value of the physical quantity when expressed in the specified units.

unit_component: the unit in which the physical quantity is expressed.

Formal

propositions:

WRI1:

4.14.

A leng?

the unit shall be a valid unit for the kind of measure.

1.22 length_measure_with_unit

h_measure_with_unit is a measure_with_unit where the physical quantity-is a length

as defined in ISO 31 (clause 2).

EXPRE

[SS specification:

*)

ENTITY
SUBTY

WHERE
WR1:

END_ENT

(*

Formal

length_measure_with_unit
PE OF (measure_with_unit);

’MEASURE_SCHEMA .LENGTH_UNIT’ IN TYPEOF (SELF\measure_with_unit.unit_component);
ITY;

propositions:

WRI1:

4.14.

A mas
as defi

EXPRH

the unit shall be a length_unit.

1.23 mass_measure_with_unit

5_measure_with_unit is’a measure_with_unit where the physical quantity is a mass
ed in ISO 31 (clause'2).

[SS specification;

*)

ENTITY
SUBTY

WHERE

mass_measure_with_unit
PE OF (measure_with_unit);

WR1:

’MEASURE_SCHEMA.MASS_UNIT’ IN TYPEOF (SELF\measure_with_unit.unit_component);

END_ENTITY;

(*

Formal

propositions:

WRI1:

134
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4.14.4.24 time_measure_with_unit

A time_measure_with_unit is a measure_with_unit where the physical quantity is a time
as defined in ISO 31 (clause 2).

EXPRESS specification:
*)

ENTITY time_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
WR1: ’MEASURE_SCHEMA.TIME_UNIT’ IN TYPEOF (SELF\measure_with_unit.unitlcomponent);
END_ENTITY;

(*

Formal propositions:

WR1: the unit shall be a time_unit.

4.14.4.25 electric_current_measure.with_unit

A electric_current_measure_with_unit is a measure_with_unit where the physical quantity
is a eleetric_current as defined in ISO 31 (clause2).

EXPRESS specification:

* )
ENTITY electric_current_measure with_unit
SUBTYPE OF (measure_with_umwit);
WHERE
WR1: ’MEASURE_SCHEMA.ELECTRIC_CURRENT_UNIT’ IN TYPEOF (SELF\measure_with_unit.ynit_component);
END_ENTITY;
(*

Formal propgsitions:

WR1: the'unit shall be a electric_current_unit.

4.14.4.26 thermodynamic_temperature_measure_with_unit

A thermodynamic_temperature_measure_with_unit is a measure_with_unit where the
physical quantity is a thermodynamic_temperature as defined in ISO 31 (clause 2).

EXPRESS specification:
*)

ENTITY thermodynamic_temperature_measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE
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WR1i: ’MEASURE_SCHEMA.THERMODYNAMIC_TEMPERATURE_UNIT’ IN
TYPEOF (SELF\measure_with_unit.unit_component);
END_ENTITY;
(*

Formal propositions:

WR1:|the unit shall be a thermodynamic_temperature_unit.

4.14.4.27 amount_of_substance_measure_with_unit

A amqunt_of_substance_measure_with_unit is a measure_with_unit wheré the physical
quantitly is a amount_of substance as defined in ISO 31 (clause 2).

EXPRESS specification:
*)

ENTITY|amount_of_substance_measure_with_unit
SUBTYPE OF (measure_with_unit);

WHERE ‘
WR1:| ’MEASURE_SCHEMA . AMOUNT_OF_SUBSTANCE_UNIT’ IN
TYPEOF (SELF\measure_with_unit.unit_component)

END_ENTITY;
(*

Formal| propositions:

WRI1:|the unit shall be a amount_ofssubstance_unit.

4.14.4.28 luminous_intensity measure_with_unit

A luminous_intensity_measire with_unit is a measure_with_unit where the physical quan-
tity is 3 luminous_intensity_as defined in ISO 31 (clause 2).

EXPRIESS specification’:
*)

ENTITY |luminous_intensity_measure_with_unit
SUBTYPE,OF (measure_with_unit);
WHERE ‘

WR1: "MERSURE_SCHEMA.LUMINUUS_INTENSITY_UNIT® IN
TYPEOF (SELF\measure_with_unit.unit_component);
END_ENTITY;
(*

Formal propositions:

WRI1: the unit shall be a luminous_intensity_unit.
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4.14.4.29 plane_angle_measure_with_unit

A plane_angle_measure_with_unit is a measure_with_unit where the physical quantity is

a plane_angle as defined in ISO 31 (clause 2).
EXPRESS specification:

*)
[ENTITY plane_angle _measure_with_unit
SUBTYPE OF (measure_with_unit);
WHERE

WR1: ’MEASURE_SCHEMA.PLANE_ANGLE_UNIT’ IN
TYPEOF (SELF\measure_with_unit.unit_component);
END_ENTITY;
(*

Formal propositions:

WRI1: the unit shall be a plane_angle_unit.
4.14.4.30 solid _angle_measure_with_unit

solid_angle as defined in ISO 31 (clause 2).

EXPRESS specification:
*)

ENTITY solid_angle_measure_with. unit
SUBTYPE OF (measure_with_unit);
WHERE
WR1: ’MEASURE_SCHEMA(SOLID_ANGLE_UNIT’ IN TYPEOF (SELF\measure_with_unit.unit_
END_ENTITY;
(*

Formal propésitions:

WR1:the unit shall be a solid_angle_unit.

A solid_angle_measure_with_unit is a measure_with_unit where the physical quantity is a

component) ;

1414431 areameasurewith ynmit— 000

A area_measure_with_unit is a measure_with_unit where the physical quantity is a area as

defined in ISO 31 (clause 2).

EXPRESS specification:
*)

ENTITY area_measure_with_unit
SUBTYPE OF (measure_with_unit);
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WHERE

WR1: 'MEASURE_SCHEMA.AREA_UNIT’ IN TYPEOF (SELF\measure_with_unit.unit_component);
END_ENTITY;
(*

Formal propositions:

WRI1: [the unit shall be a area_unit.

4.14.4.32 volume_measure_with_unit

A volyme_measure_with_unit is a measure_with_unit where the physical’quantity is a

volume|as defined in ISO 31 (clause 2).

EXPRESS specification:
.:*)

ENTITY [volume_measure_with_unit
SUBTYPE OF (measure_with_unit);

WHERE
WR1: | MEASURE_SCHEMA.VOLUME_UNET’ IN TYPEOF (SELF\méasure_with_unit.unit_component);

END_ENTITY;

(*

Formal| propositions:

“WRI1:|the unit shall be a volume_unit:

4.14.4.33 ratio_measure_with_unit

A ratip_measure_with_unit is a measure_with_unit where the physical quantity is a ratio
as defired in ISO 31 (clause 2).

EXPRESS specification:
*)

ENTITY |ratio“measure_with_unit
SUBTYPEAOF (measure_with_unit);
WHERE

WR1: *MEASURE_SCHEMA.RATIO_UNIT’ IN TYPEOF (SELF\measure_with_unit.unit_component);
END_ENTITY;

(*

Formal propositions:

WRI1: the unit shall be a ratio_unit.
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4.14.5 measure_schema function definitions

4.14.5.1 dimensions_for_si_unit

The dimensions_for_si_unit function returns the dimensional_exponents of the given si._-
unit
EXPRESS specification:
*)
FUNCTION dimensions_for_si_unit (n : si_unit_name) : dimensional_exponénts;
CASE n OF
metre : RETURN (dimensional_exponents
(1.0, 0.0, 0.0, 0.0, 0.0, 0.0,,0:0));
gram : RETURN (dimensional_exponents
(0.0, 1.0, 0.0, 0.0, 0.0, 0(0, 0.0));
second : RETURN (dimensional_exponents
(0.0, 0.0, 1.0, 0.0, 0,04 0.0, 0.0));
ampere : RETURN (dimensional_exponents
(0.0, 0.0, 0.0, 1%0, 0.0, 0.0, 0.0));
kelvin : RETURN (dimensional_expdnents
(0.0, 0.0, 0,0,,0.0, 1.0, 0.0, 0.0));
mole : RETURN (dimensional.exponents
(0.0, 0.050.0, 0.0, 0.0, 1.0, 0.0));
candela : RETURN (dimensional_exponents
(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0));
radian : RETURN (dimensional_exponents
(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0));
steradian : RETURN (dimensional_exponents
(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0));
hertz : (RETURN (dimensional_exponents
(0.0, 0.0, -1.0, 0.0, 0.0, 0.0, 0.0));
newton Y RETURN (dimensional_exponents
(1.0, 1.0, -2.0, 0.0, 0.0, 0.0, 0.0));
pascal : RETURN (dimensional_exponents
(-1.0, 1.0, -2.0, 0.0, 0.0, 0.0, 0.0));
joule : RETURN (dimensional_exponents
(2.0, 1.0, -2.0, 0.0, 0.0, 0.0, 0.0));
watt : RETURN (dimensional_exponents
(2.0, t.0, -3.0, 0.0, 0.0, 0.0, 0.0));
coulomb . RETURN (dimensional_exponents
(0.0, 0.0, 1.0, 1.0, 0.0, 0.0, 0.0));
volt : RETURN (dimensional_exponents
(2.0, 1.0, -3.0, -1.0, 0.0, 0.0, 0.0));
farad : RETURN (dimensional_exponents
(-2.0, -1.0, 4.0, 1.0, 0.0, 0.0, 0.0));
ohm : RETURN (dimensional_exponents
(2.0, 1.0, -3.0, -2.0, 0.0, 0.0, 0.0));
siemens : RETURN (dimensional_exponents
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EN
(*

(-2.0, -1.0, 3.0, 2.0, 0.0, 0.0, 0.0));

weber : RETURN (dimensional_exponents

(2.0, 1.0, -2.0, -1.0, 0.0, 0.0, 0.0));
tesla : RETURN (dimensional_exponents

(0.0, t.0, -2.0, -1.0, 0.0, 0.0, 0.0));
henry : RETURN (dimensional_exponents

(2.0, 1.0, -2.0, -2.0, 0.0, 0.0, 0.0));

(0.0, 0.0, 0.0, 0.0, 1.0, 0.0, 0.0));

lunen : RETURN (dimensional_exponents
(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0));
luy : RETURN (dimensional_exponents
(-2.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0));
beqquerel : RETURN (dimensional_exponents
(0.0, 0.0, -1.0, 0.0, 0.0, 0.0, 0.0));
gray : RETURN (dimensional_exponents
(2.0, 0.0, -2.0, 0.0, 0.0, 0.0, 0.0));
sigvert : RETURN (dimensional_exponents
(2.0, 0.0, -2.0, 0.0, 0.0, 0.0, 0.0));
END_¢ASE;
D_FUNCTION;

Argument definitions:

n

: (input) the name of the unit for which the-dimensional_exponents will be returned.

4.14.p.2 derive_dimensional_exponents

This fupction determines the dimefnisional exponents of a unit. For named units the dimensions
attribute is returned and for derived units the dimensional exponents are calculated from its
elements.

EXPRISS specification:

*)
FU

NCTIQN derive_dimensional_exponents (x : unit) : dimensional_exponents;
LOCAIL
i : INTEGER;

result : dimensional_exponents :=
dimensional_exponents(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0);
END_LOCAL;

IF 'MEASURE_SCHEMA.DERIVED_UNIT’ IN TYPEOF(x) THEN -- x is a derived unit
REPEAT i := LOINDEX(x.elements) TO HIINDEX(x.elements);

result.length_exponent 1=
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result.length_exponent +
(x.elements[i] .exponent *
x.elements[i].unit.dimensions.length_exponent);

result.mass_exponent 1=
result.mass_exponent +
(x.elements[i] . exponent *

ke | - )
XTer 0 0 3 — ot

result.time_exponent :=
result.time_exponent +
(x.elements[i].exponent *
x.elements[i] .unit.dimensions.time_exponent);

result.electric_current_exponent 1=
result.electric_current_exponent +
(x.elements[i].exponent *
x.elements[i].unit.dimensions.electric_current_éxponent);

result.thermodynamic_temperature_exponent :=
result.thermodynamic_temperature_exponent 4
(x.elements[i] . exponent *
x.elements[i] .unit.dimensions.thermodynamic_temperature_exponent);

result.amount_of_substance_exponent
result.amount_of_substance_exponent +
(x.elements[i].exponent *
x.elements[i] .unit.dimensions.amount_of_substance_exponent);

result.luminous_intensity.exponent :=
result.luminous_intensity_exponent +
(x.elements[i] . exponent *
x.elements[il(unit.dimensions.luminous_intensity_exponent);

END_REPEAT;

ELSE -- x is a unitless or a named unit
result :=-X.dimensions;

END_IF;

RETURN (result);
END_FUNCTION;
(*

Argument definitions:

x: (input) the unit that the dimensional_exponents are being derived from.

4.14.5.3 valid_units

The valid _units function validates a measure_with_unit. If the unit of the measure_with_-
unit is valid then the function returns TRUE, otherwise it returns FALSE.
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EXPRESS specification:

*)
FUNCTION valid_units ( m : measure_with_unit ) : BOOLEAN ;

IF ) THEN

dimensional_exponents ( 1.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN (FALSE);
END_IF;
END_JF;

IF ’NEASURE_SCHEMA.MASS_MEASURE’ IN TYPEOF ( m.value_component ) THEN
IF |derive_dimensional_exponents ( m.unit_component ) <>
dimensional_exponents ( 0.0, 1.0, 0.0, 0.0, 0.0, 0.0, 0.0 ), THEN
RETURN (FALSE);

IF ’MEASURE_SCHEMA.TIME_MEASURE’ IN TYPEOF ( m.value_component ) THEN

dimensional_exponents ¢ 0.0, 0.0, 1.0, 0.0, 070, 0.0, 0.0 )} THEN
ETURN (FALSE);

dimensional_exponents ( 0.0,.0:0, 0.0, 1.0, 0.0, 6.6, 0.0 ) THEN
RETURN (FALSE);

dimensionalfexponents ( 0.0, 0.0, 0.0, 0.0, 1.0, 0.0, 0.0 ) THEN
RETURN (FALSE);
END_IF;

IF ’MEASURE_SCHEMA.AMOUNT_OF_SUBSTANCE_MEASURE’ IN TYPEOF ( m.value_component ) THEN
IF derive_dimensional_exponents ( m.unit_component ) <>
dimensional_exponents ( 0.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0 ) THEN
RETURN (FALSE);
END_IF;
END_IF;

IF *MEASURE_SCHEMA.LUMINOUS_INTENSITY_MEASURE’ IN TYPEOF ( m.value_component ) THEN

IF derive_dimensional_exponents ( m.unit_component ) <>
dimensional_exponents ( 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0 ) THEN
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RETURN (FALSE);
END_IF;
END_IF;

IF ’MEASURE_SCHEMA.PLANE_ANGLE_MEASURE’ IN TYPEOF ( m.value_component ) THEN
IF derive_dimensional_exponents ( m.unit_component ) <>
dimensional_exponents ( 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN (FALSE);

END_IF;
END_IF;

IF *MEASURE_SCHEMA.SOLID_ANGLE_MEASURE’ IN TYPEOF ( m.value_component )\ THEN
IF derive_dimensional_exponents ( m.unit_component ) <>
dimensional_exponents ( 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN (FALSE);
END_IF;
END_IF;

IF MEASURE_SCHEMA.AREA_MEASURE’ IN TYPEOF ( m.value_component ) THEN
IF derive_dimensional_exponents ( m.unit_component,) <>
dimensional_exponents ( 2.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN (FALSE);
END_IF;
END_IF;

IF ’MEASURE_SCHEMA.VOLUME_MEASURE’ IN TYPEOF ( m.value_component ) THEN
IF derive_dimensional_exponents ( ‘m<{unit_component ) <>
dimensional_exponents ( 3.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN (FALSE);
END_IF;
END_IF;

IF *MEASURE_SCHEMA.RATIO:MEASURE’ IN TYPEOF ( m.value_component ) THEN
IF derive_dimensionhal_exponents ( m.unit_component ) <>
dimensional_exponents ( 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN (FALSE)
END_IF;
END_TIF;

IF ’MEASURE_SCHEMA.POSITIVE_LENGTH_MEASURE’ IN TYPEOF ( m.value_component ) THEN
IF ‘derive_dimensional_exponents ( m.unit_component ) <>
dimensional_exponents ( 1.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN (FALSE);

I'.‘NI'\_T‘I:‘ 5

END_IF;

IF ’MEASURE_SCHEMA.POSITIVE_PLANE_ANGLE_MEASURE’ IN TYPEOF ( m.value_component ) THEN
IF derive_dimensional_exponents ( m.unit_component ) <>
dimensional_exponents ( 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN
RETURN (FALSE);
END_IF;
END_IF;
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RETURN (TRUE);

END_FUNCTION,;
(*

©1so

Argumpmt—defimitions:

m: (input) the candidate measure_with_unit that is to be checked.

EXPRESS specification:

*)
END_SCHEMA; -- measure_schema
(*
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