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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. Esch member body interested in a subject 
for which a technical committee has been established has the right to be represented on that 
committee. International organizations, governmental and non-governmental, in liaison with 
ISO, also take part in the work. ISO collaborates closely with the International. Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

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

International Standard ISO 10303-41 was prepared by Technical Committee ISO/TC 184, In- 
dustrial automation Systems and integration, Subcommittee SC4, Industrial data and global 
manufacturing programming Eanguages. 

ISO 10303 consists of the following Parts under the general title Industrial automation Systems 
and integration - 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 
laborat ories and client s; 

- Part 41, Integrated generic resources: Fundamentals of product description and support; 

- Part 42, Integrated generic resources: Geometrie 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: VisuaP presentation; I 

Part 47, Integrated generic resources: Shape Variation tolerantes; 

- Part 49, Integrated generic resources: Process structure and properties; 

xii 
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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: Numerital control process Plans for machined Parts. 

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 the integrated generic resources; 

- Parts 101 to 105 specify the integrated application resources; 

- Parts 201 to 213 specify the application protocols. 

Should further Parts 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. 

. . . 
Xlll 
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Introduction 

ISO 10303 is an International Standard for the computer-interpretable representation and ex- 
Change of product data. The objective is to provide a neutral mechanism capable of describing 
product data throughout the life cycle of a product independent from any particular System. 
The nature of this description makes it suitable not only for neutral file exchange, but also as a 
basis for implementing and sharing product databases and archiving. 

This International Standard is organized as a series of Parts, each published separately. The 
Parts of ISO 10303 fall into one of the following series: description methods, integrated resources, 
application protocols, abstract test suites, implementation methods, and conformance testing. 
The series are described in ISO 103034. This part of ISO 10303 is a member of the integrated 
resources series. Major subdivisions of this International Standard are: 

- generic product description resources; 

- generic management resources; 

- support resources. 

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

The generic product description resources provide an Overall organization for the integrated 
resources that are documented in other Parts of ISO 10303. They support the description of 
application-independent facts that are common to all products. In this part the combination 
of the generic product description resources and the ISO 10303 integrated resources that are 
defined in the other Parts that belong to the integrated resources class is referred to as the 
“integrated product description resources” . 

The generic management resources support the description of information that is used to man- 
age and control product data. Together, the integrated product description resources and the 
generic management resources are the foundations upon which application interpreted models, 
the normative conceptual Schemas of application protocols, are built. Application interpreted 
models apply selected generic management resources to elements of the integrated product de- 
scription resources to satisfy the requirements that are specified in the appropriate application 
reference model. 

The support resources are a set of sh ared resour 
integrated resources. They provi de an underlying 

‘ce cons tructs that 
consist ency across 

are used by the ISO 10303 
the resources of ISO 10303. 

xiv 
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Generic product 
description resources 

applicationxontextschema 

productdefinitionschema 

product-property- 
definitionschema 

product-property- 
representationschema 

Management resources 

managementresources- 

I Schema 

Support resources 

1 certificationschema 1 : measureschema 1 

date-timeschema security- 
classificationschema 

l 1 I 1 

documentschema 
/ I 

supportresource- 
Schema 

l I  L 1 

effectivityschema 

Figure 1 - The groupings of resource Schemas into generic product description 
resources, generic management resources, and support resources 

xv 
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INTERNATIONAL STANDARD @ISO ISO 10303041:1994(E) 

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). 

The Schemas which are specified in this part of ISO 10303 are organized according to these 
sections. 

1 .l .l Generic product description resources 

This section of ISO 10303-41 specifies the resource constructs for the high level structure for 
the representation of products and their properties. It also specifies ISO 10303 integrated re- 
sources for the description of generic aspects of product usage, categorization of products and 
associations between products. 

The 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. 

1 
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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. 

The following are within scope in this section: 
- the structure for connecting product data within an application context to related ad- 

ministrative data. 

1.1.3 Support resources 

This section of ISO 10303-41 specifies the resource constructs for administrative data, physical 
quantities 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 Organkations; 

- the specification of dates and times; 

- t he Provision of mechanisms for grouping items and 
defined outside an exchange; 

referring t 0 informat ion that is 

- the definition of physical quantities and their units. 

1.2 Normative references 

The following Standards contain provisions which, through reference in this text, constitute 
provisions of this part of ISO 10303.. At the time of publication, the editions indicated were 
valid. All Standards are subject to revision, and Parties to agreements based on this part of 
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, Q uantities and units. 

ISO 1000:1981, SI units and recommendations for the use of their multipkes 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-l:- 1J , Information Technology - Open Systems Interconnection - Abstract Syntax No- 
tation One (ASN.1) - Part 1: Specification of Basic Notation. 

ISO 10303-lA994, Industrial automation Systems and integration - Product data representation 
and exchange - Part 1: Overview and fundamental principles. 

ISO 1030311:1994, Industrial automation Systems and integration - Product data representa- 
tion and exchange - Part 11: EXPRESS language reference manual. 

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

ISO 10303-44:1994, Industrial automation Systems and integration - Product data representa- 
tion and exchange - Part 44: Integrated resources: Product structure configuration. 

I .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; 

aPPfi cation context ; 

- application interpreted model; 

- 

application protocol; 

application reference model; 

interpretation; 

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; 

l)To be published. 
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- ordinal date; 

second; 

- minute; 

- hour; 

- daY ; 

- week; 

- calendar week; 

- month; 

- year; 

- calendar year; 

- common year; 

- leap year; 

- local time; 

- Coordinated Universal Time; 

- Gregorian Calendar. 

1.3.3 Abbreviations defined in ISO 1000 

This part of ISO 10303 makes use of the following abbreviation defined in ISO 1000: 

- SI International System of Units. 

0 c ISO 
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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-contextschema; 

- product-definition-Schema; 

- 

- 

product -ProP erty-definitionschema; 

product-propertyrepresentation-Schema. 

The application-tontext-Schema supports the description of the applicable usage of product 
data. 

The product-definitionschema supports the description of the identification of products, 
the categorization of products, and the relationships among the definitions of products. 

The product-property-definition-Schema supports the description of the characteristics of 
a product. 

The product-propertyrepresentationschema describes the structure for representing the 
shape characteristics of a product. 

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

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

2.2 application-contextschema 

The following EXPRESS declaration begins the application-tontext-Schema and identifies 
the necessary external references. 

EXPRESS specification: 

*l 
SCHEMA application-tontext-Schema; 

REFERENCE FROM support-resource-Schema 
(label, 
text); 

5 
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REFERENCE FROM date-time-Schema 
(year-number); 

(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

support resourceschema clause 4.13 of this part of ISO 10303 
date-timeschema clause 4.9 of this part of ISO 10303 

2- See annex F, figure F.l, for a graphical presentation of this Schema. 

3 - This Schema is one of the generic product description resource Schemas. The relationships 
between the generic product description resource Schemas are given in annex D. 

2.2.1 Introduction 

This clause defines requirements for the application-tontext-Schema. This Schema defines 
a mechanism for application protocols to define a frame of reference or context that applies to 
particular sets of product data. An Overall application context has several context elements. 
Esch context element may be referenced by a different aspect of product data. 

A means 
terms of 

is provided for users of product data to identify the application interpreted 
which that product data is defined. 

model in 

2.2.2 Fundamental concepts and assumptions 

The meaningful 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 
interpreted model which is used. Esch application interpreted model belongs to one, and only 
one, application protocol. Since all application interpreted models in ISO 10303 have unique 
names, identification of an application interpreted model Schema name also uniquely identifies 
an application 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. 

2.2.3 application-contextschema entity definitions 

2.2.3.1 application-context 

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; 

6 
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application : text; 
INVERSE 

tontext-elements : SET [I:?] OF applicationrcontext-element 
FOR frame-of-reference; 

END-ENTITY; 
(* 

Attribute definitions: 

applicat ion: a description of the usage of the product data. 

tontext-elements: there shall be at least one application-tontext-element associated with 
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-protocolrdefinition; 

Status : label; 
applicationrinterpreted-modelrschemarname : label; 
application~protocol~year : year-number; 
application : application-context; 

END-ENTITY; 
(* 

Attribute definitions: 

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 use this 
entity. 

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

application-interpreted-model-schema-name: the EXPRESS Schema name of the the 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. 

7 
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2.2.3.3 application-tontext-element 

An application-tontext-element is an aspect of the application context in which product 
data is defined. Application-tontext-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-tontext-element entity: 

- product-context; 

- product-definition-context; 

- product-concept -context; 

- library-context. 

NOTE - In using this entity, it is the responsibility of an application protocol to properly constrain 
the values of these attributes based on their applicable usage. 

EXAMPLE 1 - A productdefinition-context could have “design” as its productlife-cycle-- 
Stage and “detailed design” as its application-context-element.name. 

EXPRESS specification: 

*) 
ENTITY application-tontext-element 

SUPERTYPE OF (ONEOF (product-context, 
product-definition-context, 
product-concept-context, 
library-context)); 

name : label; 
frame-of-reference : application-context ; 

END-ENTITY; 
(* 

Attribute 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 -- 
element .names. 

frame-of-reference: the Overall context of which this application-tontext-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-tontext-element); 
discipline-type : label; 

END-ENTITY; 
(* 

Attribute definitions: 

discipline-type: an identification of the engineering or manufacturing category to which the 
product belongs. 

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

NOTE 2 - Legal values for this attribute are specified in application interpreted models which use 
this entity. 

2.2.3.5 product-definition-context 

A product-definition-context is that aspect of an application-context which defines a 
context for a product-definition. 

NOTE 1 - The productdefinition entity is defined in clause 2.3.4.8 of this part of ISO 10303. 

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

EXPRESS specification: 

Ir0 
ENTITY product-definition-context 

SUBTYPE OF (application-tontext-element); 
life-cycle-Stage : label; 

END-ENTITY; 
(* 

Attribute definitions: 

life-cycle-Stage: an identification of the general Stage in the product life cycle to which the 
product dat a belongs. 

NOTE 2 - Legal values for this attribute are specified in application interpreted models which use 
this entity. 

EXAMPLE 4 - Terms such as “as designed” and “as specified” are examples of life-cyclestages. 

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 dat a. 

EXPRESS specification: 

*> 
ENTITY product-concept-context 

SUBTYPE OF (application-tontext-element); 
market-segment-type : label; 

END-ENTITY; 
(* 

market segment-type: an identification of the category that characterizes potential pur- 
chasers sf a product. 

EXAMPLE 5 - “Luxury automobiles", “laptop personal computers” , and “budget personal Stereos” 
are all examples of market Segment Aypes. 

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. 

EXPRESS specification: 

*> 
ENTITY library-context 

SUBTYPE OF (application-tontext-element); 
library-reference : label; 

END-ENTITY; 
(* 

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 Taps” is an example of a l ibraryreference. 

EXPRESS specification: 

*> 
END-SCHEMA; -- application-tontext-Schema 
(* 

10 
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2.3 product _definition-schema 

ISO 10303-41:1994(E) 

The following EXPRESS declaration begins the product-definition-Schema and identifies 
the necessary external references. 

EXPRESS mecification: 

*l 
SCHEMA product-definitionrschema; 

REFERENCE FROM application-tontext-Schema 
(product-context, 
product-definition-context); 

REFERENCE FROM document-Schema 
(document); 

REFERENCE FROM effectivity-Schema 
(effectivity); 

REFERENCE FROM support-resource-Schema 
(bagrtorset, 

identifier, 
label, 
text); 

(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

applicationxontextschema clause 2.2 of this part of ISO 10303 
document Schema clause 4.2 of this part of ISO 10303 
effectivityschema clause 4.11 of this part of ISO 10303 
supportresourceschema 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 
between t 

Schema is one of the generic 
he generic produc t description 

2.3.1 Introduction 

product 
resource 

descrip tion resource Schemas. 
Schemas are given in annex D. 

The relationships 

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 arc 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. Esch generic 
fact tan be interpreted in any application context; the ways in which generic facts are to be 
interpreted are stipulated in application protocols. 

NOTE - 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 Single product may have multiple groups of definitions associated with it; each group is valid 
in a given application context. 

EXAMPLE 9 - An application context may be the manufacture of ball-point pens. A particular 
ball-point pen has multiple Versions. Esch Version is described through a group of product definitions. 
An older Version has a solid cap whereas a more recent Version has a hole in the cap to prevent 
People 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 
would not. This Schema could be used to define the ball-point pen with a solid cap as one product 
and the one with a hole in the cap as another. On the other hand 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. 
EXAMPLE 10 - An integrated circuit product will have a functional definition represented by a 
circuit schematic diagram and a physical definition represented by a circuit layout diagram. 

Definitions of products may be related to each other in various ways. It is necessary to be able 
to identify the relationships between products and to be able to characterize those relationships. 

EXAMPLE 11 - The b 11 a -Point pen cap would be related in an assembly relationship to the ball- 
Point pen itself and one of the taps could be substituted for the other in some circumstances. 

2.3.3 product-definitionschema type definition: 
Source 

The Source type represents whether a product-definition-formation is to be manufactured 
within an organization or bought-in. Possible values are constrained to represent these two 
possibilities, or the fact that this information is not known. 
EXPRESS specification: 

*l 
TYPE Source = ENUMERATION OF 

(made, 
bought, 
not-known); 

END-TYPE; 
(* 

12 
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2.3.4 product -definitionschema entity definitions 

2.3.4.1 product 

A product is the identification and description, in an application context, of a physically 
realkable 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 are all examples of pro- 
cesses. 

EXAMPLE 13 - The ball-point pen, its Cap, and the assembly of the cap and the ball-point pen 
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 raw ma- 
terial from which such products are manufactured, and the tooling and other facilities that are used 
to transform the raw material into the end-product may all be examples of physically realizable 
objects. 

EXPRESS specification: 

*> 
ENTITY product; 

id : identifier; 
name : label; 
description : text; 
frame of reference : 

UNIQUE - - 
SET Cl:?] OF product-context; 

URI: id; 
END-ENTITY; 
(* 

Attribute definitions: 

id: the identification of the product. 

EXAMPLE 15 - Part numbers, stock item numbers and serial numbers are examples of product 
identifiers. 

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. 

descrbtion: text that relates the nature of the product. 

frame-of-reference: the contexts within which the product was defined. 

Formal propositions: 

URl: every product ‘s identification shal .l be unique. 

13 
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2.3.4.2 productxategory 

A productxategory 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 xategorys. 

EXPRESS specification: 

*> 
ENTITY product-category; 

name : label; 
description : OPTIONAL text; 

END-ENTITY; 
(* 

Attribute definitions: 

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

description: text that relates the nature of the productxategory. 

Informal propositions: 

IPl: when a product-category participates in a product-category-relationship, the value 
of the name attribute shall be unique within its parent productxategorys. 

2.3.4.3 product-related-productxategory 

A product-related-product-category is a product-category that contains products. 

EXPRESS specification: 

*> 
ENTITY product-related-product-category 

SUBTYPE OF (product-category); 
products : SET [l:?] OF product; 

END-ENTITY; 
(* 

Attribute definitions: 

products: the products that belong to the product-related-product-category. 

2.3.4.4 productxategory-relationship 

A productxategory-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 xategorys, “cold water Pipe” and “hot water Pipe”, to each other. 
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Networks of productxategorys 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 “bot 
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 “bot water 
Pipe” has two parents. 

If a product is within a productxat 
categorys of that prod uct xategory. 

NOTE - This entity, in conjunction with the product xategory 
template that is described in annex D. 

EXPRESS specification: 

e!SOrY , it is also within all of the parent product-- 

entity, is based on the relationship 

*> 
ENTITY product-category,relationship; 

name : label; 
description : text; 
category : product-category; 
sub-category : product-category; 

WHERE 
WRI: acyclic-product-category-relationship @ELF, [SELF.sub-category]); 

END-ENTITY; 
(* 

Attribute definitions: 

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

description: text that relates the nature of the product-category-relationship. 

category: the parent of the subxategory. 

EXAMPLE 20 - In the previous example, “piping Part” would be the category for “cold water 
Pipe” and “bot water Pipe”. 

sub-category: a Child of the category. 

EXAMPLE 21 - In the previous example “cold water Pipe” would be the sub-category for “piping 
Part” in one case and “hot water Pipe” would be the subxategory in the other. 

Within a Single category and sub-category relationship hierarchy, a given product shall only 
be referenced once. 

Formal propositions: 

WRl: a network of productxategorys shall not be cyclic. 

Inform al DroDositions: 

IPl: a given product may only be referenced once within a given product-category-- 
relations hip structure. 

15 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 10

30
3-4

1:1
99

4

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


ISO 10303=41:1994(E) 0 c ISO 

2.3.4.5 product-definitionformation 

A product-definition-formation is an identified group of product-definitions for a prod- 
uct. Esch 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 productdefinitionformation is defined in application interpreted 
models that use this entity. 

EXAMPLE 22 - An application interpreted model could use this entity to support the identification 
of different Versions of a Single product. Esch Version would be described by a unique group of 
product-definitions and each group, identified by a product -definitionformation, would be 
associated with the Same product. 

EXPRESS specification: 

*> 
ENTITY product-definition-formation; 

id : identifier; 
description : text; 
of-product : product; 

UNIQUE 
URI: id, of-product; 

END-ENTITY; 
(* 

Attribute definitions : 

id: the unique identification of the product-definition-formation in the context of the prod- 
uct to which it relates. 

EXAMPLE 23 - Part version number is an example of a product -definition3’ormation identifier. 

description: text that relates the nature of the product-definition-formation. 

NOTE 1 - The descriptions of different formations of a Single product could identify differentes in 
the purpose and function of each formation. 

of-product : the product of which the product-definition-formation is a Version. 
NOTE 2 - A product is associated with one or more product-definitionformations through 
the implicit inverse of this relationship. 

Formal propositions: 

URl: the id of each product-definition-formation that is related to a Single product 
(through th eir of-product attributes) shall be unique within the collection of product-- 
definition-formations which are related to that product. 

2.3.4.6 product-definitionformation-relationship 

A product-definition-formation-relationship is an association between two product-- 
definition-formations. An association may exist between product-definition-formations 
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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 productdefinitionformation 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; 
relat ing-product-def init ion-f ormat ion : 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 the nature of the product-definition-formation-relationship. 

relating-product-definition-formation: one of the product-definition-formations which 
is a part of the relationship. 

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-product-definition-formation: the other product-definition-formation which is 
a part of the relationship. If one element 
this at tribute shall be the dependent one. 

of the relationship is dependent upon the other then 

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-withspecifiedsource 

A product -definition-formation-wit h-specified-Source is 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-definitionrformation); 
makeror-buy : Source; 

END-ENTITY; 
(* 

Attribute definitions: 

make-or-buy: the Source of the product-definition-formation. 

2.3.4.8 product-definition 

A product-definition is the identification of a characterization of a product in a particular 
application context. 

NOTE - 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- 
tional design of the Same product may be a different product-definition. Both product-- 
definitions would be related to the same productdefinitionformation but could be used in 
different application contexts. 

EXPRESS specification: 

*> 
ENTITY product,definition; 

id : identifier; 
description : text; 
formation : product-definition-formation; 
framerofrreference : productrdefinition-context; 

END-ENTITY; 
(* 

Attribute 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. 

frame-of-reference: the product-definition-context in which the product-definition or 
product-definition data is used. 

2.3.4.9 product-definition-withassociated-documents 

A prod .uct-definition-wit h-associate 
lat ed to one or more documents. 

EXPRESS specification: 

d-documents is a product-definition which is re- 

*> 
ENTITY product-definition-with-associated-docments 

SUBTYPE OF(product-definition); 

18 
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documentation-ids : SETCI:?] OF document; 
END-ENTITY; 
(* 

Attribute definitions: 

documentation-ids: the set of documents that are associated with the product-definition. 

2.3.4.10 product-definitionrelationship 

A product-definition-relationship is an association between two product-definitions. An 
association may exist between product-definitions that relate to different products or be- 
tween different definitions of the Same product. 

EXAMPLE 25 - The relationships within a bill-of-materials structure are examples of product-- 
definitionrelationships that associate different products. The relationship between a Sketch 
and a detailed design is an example of a productdefinitionrelationship that associates different 
definitions of a Single product. 

A Single product-definition may be used more than once within the description of a product. 

NOTE 1 - The Same component could be used more than once in the Same assembly. Esch usage of 
the component would be specified as an instance of the productdefinitionrelationship entity. 

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

NOTES 

2 - 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. 

3- This entity, in conjunction with the productdefinition entity, is based on the relationship 
template that is described in annex D. 

EXPRESS specification: 

$1 
ENTITY product-definition,relationship; 

id : identifier; 
name : label; 
description : text; 
relating-product,definition : product-definition; 
related-product-definition : product-definition; 

END-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 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 10

30
3-4

1:1
99

4

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


ISO 10303~41:1994(E) 0 c ISO 

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-definitionrelationship is an assembly component relationship, 
the relatingproduct -definition may be the assembly. 

related-product-definition: the other product-definition which is a part of the relation- 
ship. If one element of the relationship is dependent upon the other, this attribute shall be the 
dependent one. 

NOTE 5 - 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 27 - In an assembly, the related-product-definition may be the product-definition 
that is an element of the assembly. 

2.3.4.11 product-definitionsubstitute 

A product-definition-Substitute is an association between three product-definitions where 
one product-definition acts as a Substitute for another product-definition in the context of 
a third product-definition. 

NOTE - If a product -definitionrelationship exists between a component part and its assembly, 
a productd fi 3 e nl ionsubstitute could be used to Capture an allowable Substitute, that is, a 
different component part that may be used as a replacement in the Same assembly. 

EXAMPLE 28 - Two kinds of ball-point pen may be manufactured: a Standard model and a deluxe 
model. Esch model of the pen would be specified as a separate product-definition related to a 
particular kind of nib: a Standard nib and a deluxe nib, respectively. The fact that the deluxe nib 
and the Standard nib are interchangeable only in the context of the Standard model of ball-point 
pen tan be established with this construct. 

EXPRESS specification: 

ENTITY product-definition-Substitute; 
description : text; 
tontext-relationship : product-definition-relationship; 
Substitute-definition : product-definition; 

WHERE 
WRI: tontext-relationship.related_product_definition :<>: Substitute-definition; 

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 alttribute of this attribute specifies 
the context within which the replacemene is made. 

20 
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EXAMPLE 29 - The relatingproduct -definition of a product -definitionrelationship iden- 
tified as a contextrelationship would be the Standard model of the ball-point pen and the re- 
lated-productdefinition would be the Standard nib. 

Substitute-definition: the product-definition which may act as a replacement for the re- 
lated-product-definition of the contextrelationship. 

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

Formal propositions: 

WRl: 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 prod- 
uct-definition participating in a given product-definition-relationship. 

EXAMPLE 31 - The fact that a particular product-definition’s shape was effective for a certain 
period of time within the context of an assembly could be defined using this entity. The product-- 
definition-effectivity and dated-effectivity entities would be associated with the product-- 
definitionshape entity during interpretation. The usage attribute of the product-definition- 
effectivity entity would represent the assembly. 

EXPRESS s-pecification: 

*> 
ENTITY product-definition-effectivity 

SUBTYPE OF (effectivity); 
usage : product-definition-relationship; 

UNIQUE 
URI: usage, SELF\effectivity.id; 

END-ENTITY; 
(* 

Attribute definitions : 

usage: the product-definition-relationship that initiates the effectivity. 

Formal propositions : 

URl: the identification of the effectivity shall be unique. 

2.3.5 product-definitionschema function defin 

2.3.5.1 acyclic-product-definitionformation-re 

it ions 

lationship 

The acyclic-product-definition-formation-relationship function determines whether or 
not the given product-definitionformations 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 productdefinitionformationrelationship entity is either a 
product Aefinitionformationrelationship 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 inte- 
grated resources and application protocols that use the productdefinitionformationrelationship 
entity include rules that use this function. 

EXPRESS specification: 

*> 
FUNCTION acyclic_product_definition_formation_relationship 

(relation : product-definition-formation-relationship; 
relatives : SET OF product-definition-formation; 
specific,relation : STRING) : LOGICAL; 

LOCAL 
x : SET OF productrdefinition-formation-relationship; 
i : INTEGER; 
local,relatives : SET OF product,definition-formation; 

END-LOCAL; 

REPEAT i := 1 TO HIINDEX(relatives); 
IF relation.relating-product-definition-formation :=: relatives[i] THEN 

RETURN(FALSE); 
ENDJF; 

END-REPEAT; 
X := bag,torset(USEDIN (relation.relating_product_definition_formation, specific-relation)); 

local,relatives := relatives + relation.relating-product-definitionrformation; 
IF SIZEOF(x) > 0 THEN 

REPEAT i := 1 TO HIINDEX(x); 
IF NOT acyclic_product_definition_formation_relationship 

(x [il, local,relatives, specific-relation) THEN 
RETURN(FALSE); 

END-IF; 
END-REPEAT; 

END-IF; 
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-definitionrelationship 

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

NOTE 1 - A specified type of the productdefinitionrelationship entity is either a product-- 
definitionrelationship 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 in- 
tegrated resources and application protocols that use the product -definitionrelationship entity 
include rules that use this function. 

EXPRESS specification: 

*> 
FUNCTION acyclic-product-definition-relationship 

(relation : product-definition-relationship; 
relatives : SET OF product-definition; 
specific-relation : STRING) : LOGICAL; 

LOCAL 
X : SET OF product,definition-relationship; 
i : INTEGER; 
local-relatives : SET OF product-definition; 

END-LOCAL; 

REPEAT i := 1 TO HIINDEX(relatives); 
IF relation.relating,product-definition :=: relatives[i] THEN 

RETURN(FALSE); 
END-IF; 

END-REPEAT; 
X := bag-to-set(USEDIN (relation.relating-product-definition, specific,relation)); 

local-relatives := relatives + relation.relating_product_def inition; 
IF SIZEOF(x) > 0 THEN 

REPEAT i o= 1 TO HIINDEX(x); 
IF NOT acyclic,product,definition-relationship 

(x[i], local-relatives, specific-relation) THEN 
RETURN(FALSE); 

END-IF; 

23 
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END-REPEAT; 
END-IF; 
RETURN(TRUE); 

END-FUNCTION; 
(* 

Argument definitions: 

relation: (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. 

specific-relation: (input) the fully qualified name of a subtype of the product-definition-- 
relations hip entity. 

2.3.5.3 acyclic-productxategory-relationship 

The acyclic-product-category-relationship function determines whether or not the given 
product-categorys have been self-defined by the associations made in the specified product-- 
tat egory-relat ions hip. 

The function returns a value of TRUE if none of the elements of the children argument occur 
in the relation argument. Otherwise it returns a value of FALSE. 

NOTE - This function is based on the cyclicity avoidance template that is described in annex D. 
It performs its task by ensuring that the children argument is not the category field of either the 
relation argument or, recursively, any other product-categoryrelationship entities in which 
the relation plays the role of category. 

EXPRESS specification: 

*> 
FUNCTION acyclic-product-category-relationship 

(relation : product-category-relationship; 
children : SET of product-category): LOGICAL; 

LOCAL 
X : SET OF product-category-relationship; 
i : INTEGER; 
local-children : SET OF product-category; 

END-LOCAL; 

REPEAT i := 1 to HIINDEX(children); 
If relation.category :=: children [i] THEN 

RETURNCFALSE); 
END-IF; 

END-REPEAT; 
X := bag-to-set(USEDIN (relation.category, 
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'PRODUCT DEFINITION-SCHEMA.' + 
'PRODUCTqCATEGORY-RELATIONSHIP.SUB-CATEGORY))); 

local-children := children + relation.category; 
IF SIZEOF(x) > 0 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-IF; 
RETURN(TRUE); 

END-FUNCTION; 
(* 

Argument definitions : 

relation: (input) the candidate product-category-relationship to be checked. 

children: (input) the set of productxategory which the function is searching for in the 
category field of the relation argument. 

EXPRESS specification: 

*> 
ENDSCHEMA; -- product-definition-Schema 
(* 

2.4 product -property-definitionschema 

The following EXPRESS declaration begins the product-property-definition-Schema and 
identifies the necessary external references. 

EXPRESS SDecification: 

*> 
SCHEMA product,property,definition-Schema; 

REFERENCE FROM product-definition-Schema 
(product-definition, 
product-definition-relationship); 

REFERENCE FROM support-resource-Schema 
(bag-to-set, 

label, 
text); 

(* 

25 
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NOTES 

1 - Tl-ie Schemas referenced above tan be found in the following Parts of ISO 10303: 

product -definitionschema clause 2.3 of this part of ISO 10303 
supportresourceschema clause 4.13 of this part of ISO 10303 

2 - See annex F, figure F.3, for a graphical presentation of this Schema. 

3 - This Schema is one of the generic product description resource Schemas. 
between the generic product description resource Schemas are given in annex D. 

The relationships 

2.4.1 Introduction 

This clause defines requirements for the product-property-definition-Schema. This Schema 
brings together groups of characteristics. These characteristics may be associated with a Single 
product-definition or with one product-definition in the context of another. Esch charac- 
teristic is independent of the number or types of representations of that characteristic. These 
characteristics may also be associated with the shape of a product, an element of the shape of 
a product, or sometimes the relationship between elements of the shape of a product. 

2.4.2 Fundamental concepts and assumptions 

Products are characterized by their properties. This Schema allow these properties to be cap- 
tured and to be associated to the identification of a product-definition, product-definition-- 
relationship or a shape-definition. The properties are identifiable concepts which are 
independent of how, or even if, they are represented. 

EXAMPLE 32 - The definition of the surface finish of a shape is independent of the way in which 
the shape or the surface finish are represented. 

NOTE - In the 
representations. 

It is appropriate to 
independent of t heir 

previous example, both the defined surface finish and the shape could have multiple 

specify entities which carry the idea of properties as concepts that are 
representation. 

2.4.3 product-property-definitionschema type definitions 

2.4.3.1 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 characterized-definition = SELECT 

(characterized-Object, 
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characterized-product-definition, 
shape-definition); 

END-TYPE; 
(* 

2.4.3.2 characterized-product-definition 

The characterized-product-definition type is the means by which the various properties that 
pertain to a specific product-definition are aggregated. This type is used to allow properties 
to be associated with such entities. 

There is a special meaning in the selection of a product-definition-relationship; a property 
which is related to a product-definitionxelationship is applied to the related-product-- 
definition attribute in the context of its relatingproduct-definition attribute. 

NOTE 1 - This allows product properties which Change when the product is a part of the relation- 
ship to be represented. 

EXAMPLE 33 - The shape of a gasket depends upon whether or not it is a part of an assembly 
and, if it is an element of an assembly, it depends upon the assembly that it participates in. 

NOTE 2 - A characterized-product-definition refers to a productdefinition either directly 
or in the context of another product -definition through a product -definitionrelationship. 

EXPRESS specification: 

*> 
TYPE characterized-product-def inition = SELECT 

(product-definition, 
product-definition-relationship); 

EID-TYPE; 
(* 

2.4.3.3 shape-definition 

The shape-definition type provides a mechanism by which either the entire shape of a prod- 
uct, a limited Portion of the shape of a product, or an association between portions of the 
shapes of products tan be referenced. 

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

shapeaspect-- 
shape --P ects. 
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EXPRESS specification: 

*) 
TYPE shape-def init ion = SELECT 

(product-definition-shape, 
shape-aspect, 
shape-aspect-relationship) ; 

END-TYPE ; 
(* 

2.4.4 product -property-definitionschema entity definitions 

2.4.4.1 characterized-Object 

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

NOTES 

l- A characterized-object is characterized by properties which refer to it. 

2 - The properties of a characterized-object may be used as an environmental condition under 
which 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- 
mosphere, the properties of the room or atmosphere, such as temperature, are specified with the 
attribute that references this entity. The name and description of the room or the atmosphere are 
captured through the characterized_object entity. 

EXPRESS specification: 

$1 
ENTITY characterized-Object; 

name : label; 
description : text; 

END-ENTITY; 
(* 

Attribute definitions: 

name: the word or group of words by which the characterized-Object is referred to. 

description: text that relates 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 ZL product, or an element of the shape in the context of another element of the shape of a 
product O 
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EXPRESS specification: 

ik) 
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-aspect-relationship whose 
property is identified. 

NOTE - A propertydefinition cannot exist unless it is related to either a product-definition 
or a shape-definition. This attribute establishes this relationship. 

2.4.4.3 product-definitionshape 

A product-definition-shape is a type of property-definition. It is the shape of a product. 
This shape may be a conceptual shape for which a specific geometric representation is not 
required. 

NOTE - Early in the design of a product there may not be a specific idea about the form of 
the product but there may be certain characteristics of the form that are to be captured. Those 
product shape characteristics tan be attached to the product shape using this entity. 

EXAMPLE 35 - A geometric representation of shape is not needed to assert facts such as, “a shape 
must fit within a 5 centimetre cube”. 

EXPRESS specification: 

*> 
ENTITY product-definition-shape 

SUBTYPE OF (property-definition); 
UNIQUE 

URI: SELF\property-definition.definition; 
WHERE 

WRI: 'PRODUCT~PROPERTY~DEFINITION_SCHEMA.CHEMA.CHARACTERIZED~PRODUCT~DEFINITION' 
IN TYPEOF (SELF\property-definition.definition); 

END-ENTITY; 
(* 

Formal propositions: 

URl: each characterized-product-definition shall be related to zero or one product-- 
definition-shapes. 
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WRl: 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. 

EXAMPLE 36 - Consider the product-definitionshape of a bolt. One might distinguish, as an 
element of this shape, the concept of the threaded Portion of its shank. This Portion of the shape 
could be specified using a shapeaspect entity so that other properties, such as surface finish, may 
be associated with it. 

EXPRESS specification: 

$1 
ENTITY shape-aspect; 

name : label; 
description : text; 
of -shape : product-definition-shape; 
product-definitional : LOGICAL; 

END-ENTITY; 
(* 

Attribute definitions: 

name: the word or group of words by which the shape-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. 
EXAMPLE 37 - If the identified aspect were the threaded Portion of a bolt’s shank, this attribute 
would be the the product-definitionshape of the bolt. 

product-definitional: an indication that the shape-aspect is on the physical boundary of 
the product-definition-shape. If the value of this attribute is TRUE, it is asserted that the 
shape-aspect being identified is on such a boundary. If the value is FALSE, it shall be asserted 
that the shape-aspect being identified is not on such a boundary. If the value is UNKNOWN, 
it shall be asserted that it is not known whether or not the shape-aspect being identified is on 
such a boundary. 

EXAMPLE 38 - If the identified shapeaspect were the threaded Portion of a bolt’s shank, the 
value of this attribute would be TRUE. However, if it were the centre-line, the value would be 
FALSE. 

2.4.4.5 shape-aspectrelationship 

A shape-aspect-relationship is an association between two shapeaspects. 

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

NOTES 

1 - The intention 
they participate in 

is to 
the 

Capture dis 
relationship 

tinct properties 
. The shapeas 

of shapes as they exist 
pect relationship ent 

in th 
ity is 

.eir own right and 
not a representati 

as 
on 
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definition entity. If a shapeaspectrelationship is to have an explicit representation then that is 
a separate concept which is described using resource constructs that are outside this Schema. 

2- Esch shapeaspect entity could have different properties. 

3 - No geometric relationship is established between related shapeaspect entities. 

EXAMPLE 40 - A shapeaspectrelationship might relate two shape-aspects whose represen- 
tations are the equivalent surfaces of a mould and a moulded product. The shape of the mould is 
not spatially related to the moulded product. 

NOTES 

4 - 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. 

5 - This entity, in conjunction with the shapeaspect entity, is based on the relationship template 
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-aspect; 

END-ENTITY; 
(* 

Attribute definitions: 

name: the word or group of words by which the shape-aspect-relationship is referred to. 

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 relationship. 

EXAMPLE 41 - A shapeaspect that is a pocket with five faces would play the role of relating-- 
shapeaspect in five shapeaspect relationship entities: one per face. 

related-shape-aspect: the other shapeaspect 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. 

EXAMPLE 42 - In the previous example each of the five shape-aspectrelationship entities 
would have a different shapeaspect entity in the relatedshapeaspect 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-definitionschema function definition: 
acyclicshape-aspect-relationship 

The acyclic-shapeaspect-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. 

NOTE 1 - A specified type of the shapeaspectrelationship entity is either a shapeaspect-- 
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 inte- 
grated resources and application protocols that use the shapeaspect relationship entity include 
rules that use this function. 

EXPRESS specification: 

*> 
FUNCTION acyclic-shape-aspect-relationship 

(relation : shape-aspect-relationship; 
relatives : SET OF shape-aspect; 
specific-relation : STRING) : LOGICAL; 

LOCAL 
X : SET OF shape-aspect-relationship; 
i : INTEGER; 
local-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) > 0 THEN 

REPEAT i := 1 TO HIINDEX(x); 
IF NOT acyclic-shape-aspect-relationship 

(xCi1, local-relatives, specific-relation) 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 
entity. 

EXPRESS specification: 

*> 
ENDSCHEMA; -- product-property-definition-Schema 
(* 

2.5 product -property-representation-Schema 

The following EXPRESS declaration begins the product-propertysepresentationschema 
and identifies the necessary external references. 

EXPRESS specification: 

*> 
SCHEMA product-property-representation-Schema; 

REFERENCE FROM product-property-definition-Schema 
(shape-definition, 
property-definition, 
product-definition-shape); 

REFERENCE FROM representation-Schema 
(representation, 
representation-relationship); 

REFERENCE FROM product-definition-Schema 
(product-definition, 
product-definition-relationship); 

REFERENCE FROM support-resource-Schema 
(bag-to-Set); 

(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 
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product _propertyrepresentationschema clause 2.4 of this part of ISO 10303 
representationschema ISO 10303-43 
product -definitionschema clause 2.3 of this part of ISO 10303 
support xesource-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 
between the generic 

one of the generic product 
product description resource 

description resource Schemas. The relationships 
Schemas are given in annex D. 

2.5.1 Introduction 

This clause defines requirements for the product-propertyrepresentationschema. This 
Schema allows for the representation of a product’s properties. 

NOTE 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 various types of geometric- 
representation-items, as representing a shape-definition; 

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

- the ability to represent the shape of Zero, one, or more product-definition-shapes; 

- the ability to identify various representations as representing the shape of Zero, one, or 
more 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 following assumptions were made in preparing this Schema: 

a> ISO 10303 will include various types of representations ranging from simple collections 
of geometry 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; 

4 a Single representation may be used to represent a property that relates to Zero, 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 tan be brought together to represent the 
properties of a product. 

2.5.3 product-property-representationschema entity definitions 

2.5.3.1 shape-representation 

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-definitionrepresentation 

A property-definition-representation is an association between a property of a product and 
its representation. 

EXPRESS specification: 

*) 
ENTITY property-definition-representation; 

definition : property-definition; 
used-representation : representation; 

END-ENTITY; 
(* 

Attribute definitions: 

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

usedsepresentation: the representation of the property which is defined by the definition 
attribute. 

2.5.3.3 shape-representationrelationship 

A shape-representation-relationship is an association between two representations 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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*> 
ENTITY shape-representaiion-relationship 

SUBTYPE OF (representation-relationship); 
WHERE 

WRI: 'PRODUCT_PROPERTY_REPRESENTATION_SCHEMA.SHAPE-REPRESENTATION' IN 
(TYPEOF(SELF\representation_relationship.repJ) + 
TYPEOF(SELF\representation_relationship.rep-2)); 

END-ENTITY; 
(* 

Formal propositions: 

WRl: one of the two representations in the shape-representation-relationship shall be a 
shape-represe ntation. 

2.5.3.4 tontext-dependent-shape-representation 

A tontext-dependent-shape-representation is the representation of the shape of a prod- 
uct-definition in the context of a role that it plays in a product-definition-relationship. 

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

EXAMPLE 45 - The Position of a bolt’s shape depends upon the way it is positioned in a given 
assembly. 

In such cases, the representation of the product’s shape must be specified in the context of 
the representation which influences it. This entity establishes a relationship between a shape-- 
representation and a product-definition as it plays the role of related-product-definition 
in a product-definition-relationship. 

EXPRESS specification: 

*l 
ENTITY tontext-dependent-shape-representation; 

representation-relation : shape-representation-relationship; 
represented-product-relation : product-definition-shape; 

WHERE 
WRI: '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 relatingproduct-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 

36 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 10

30
3-4

1:1
99

4

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


0 c ISO ISO 10303-41:1994(E) 

product-definitionrelationship. 

Formal propositions: 

WRl: the tontext-dependent-shape-representation shall represent the related-product-- 
definition in the product-definition-relationship entity. 

2.5.3.5 shape-definitionrepresentation 

A shape-definition-representation is the representation of a shape-definition. 

EXPRESS saecification: 

*> 
ENTITY shape-definition-representation 

SUBTYPE OF (property-definition-representation); 
WHERE 

WRI: ('PRODUCT_PR~PERTY_DEFINITI~N-SCHEMA.SHAPE-DEFINITION' IN 
TYPEOF (SELF.definition.definition)) 
OR 
(~PR~DUCT_PR~PERTY_DEFINITI~N-SCHEMA.PR~DUCT-DEFINITI~N-SHAPEJ IN 
TYPEOF (SELF.definition)); 

WR2: 'PRODUCT_PROPERTY_REPRESENTATION_SCHEMA.SHAPE-REPRESENTATION' IN 
TYPEOF(SELF.used-representation); 

END-ENTITY; 
(* 

Formal propositions : 

WRl: the inherited representation-of attribute shall be a shape.-definition. 

WR2 the inherited representation-model attribute shall be a shape-representation. 

2.5.4 product-property-representation-schema function defini- 
t ions 

2.5.4.1 relatives-of-product-definitions 

The relatives-of-product-definitions function finds all of the product-definitions 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 sr>ecification: 

*> 
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; 
local-def : SET OF product,definition := []; 
local-pdr : SET OF product-definition-relationship := []; 
local-total : SET OF product-definition := []; 

END-LOCAL; 

REPEAT i := 1 TO HIINDEX(definition-Set); 
local-pdr := local-pdr + 

bag-to-set(USEDIN 
(definition-set[i], 
relation-subtype + j .RELATING-PRODUCT-DEFINITION')); 

END-REPEAT; 

REPEAT i := 1 TO HIINDEX(local-pdr); 
local-def := local-def + local-pdr[i].related_product_definition; 

END-REPEAT; 

IF (SIZEOF(local-def) - SI'ZEOF(total_definitions)) = 0 THEN 
RETURN (local-def); 

ELSE 
local-total := total,definitions + Pocal-def; 
RETURN(local-def + 

(local-relatives-of-product-definitions 
(local-def - total,definitions, local-total, relation-subtype))); 

END-IF; 
END-FUNCTION; 

RETURN (local-relatives-of-product-definitions 
(definition-set, definition-set, relation-subtype)); 

END-FUNCTION; 
(* 

Argument definitions : 

definitionset: (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: 

*> 
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 := Cl; 
local-srr : SET OF shape-representation-relationship := H; 
local-total : SET OF shape-representation := Cl; 

END-LOCAL; 

REPEAT i := 1 TO HIINDEX(shape-representation-Set); 
local-srr := local-srr + bag-to-set(USEDIN(shape-representation-set[il, 

'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) = 0 THEN 

RETURN (shape-representation-Set); 
ELSE 

local-total := total-reps + local-shape-rep; 
RETURN(local,shape-rep + (local-relatives,of,shape_reprepresentations 

(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 
(* 

0 c ISO 
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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: 

- managementsesourcesschema. 

The management-resourcesschema contains the structures which allow administrative data 
to be associated with product data in specific application contexts. 

3.2 management resources-Schema 

The following EXPRESS declaration begins the management-resourcesschema and identi- 
fies t he necessary external references. 

EXPRESS specification: 

*> * 
SCHEMA managementrresources-Schema; 

REFERENCE FROM supportrresource-Schema 
(label); 

REFERENCE FROM application-tontext-Schema 
(library-context); 

REFERENCE FROM document-Schema; 

REFERENCE FROM action-schema; 

REFERENCE FROM certificationrschema; 

REFERENCE FROM approval-Schema; 

REFERENCE FROM contract-Schema; 

REFERENCE FROM security-classification-Schema; 

REFERENCE FROM person-Organkation-Schema; 

REFERENCE FROM date-timerschema; 

REFERENCE FROM group-Schema; 
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REFERENCE FROM effectivity-Schema; 
(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

support resourceschema clause 4.13 of this part 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 
actionschema clause 4.3 of this part of ISO 10303 
certificationschema clause 4.4 of this part of ISO 10303 
approvalschema clause 4.5 of this part of ISO 10303 
contract Schema clause 4.6 of this part of ISO 10303 
security_classificationschema clause 4.7 of this part of ISO 10303 
person_organizationschema clause 4.8 of this part of ISO 10303 
date-timeschema clause 4.9 of this part of ISO 10303 
groupschema clause 4.10 of this part of ISO 10303 
effectivityschema clause 4.11 of this part of ISO 10303 

2 - See annex F, figure F.5, for a graphical presentation of this Schema. 

3- This Schema contains generic management resources which conform to the template in 
E. The way in which generic management resources are used is also described in annex E. 

annex 

3.2.1 Introduction 

This clause defines requirements for the management-resourcesschema. The EXPRESS 
constructs 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 relationship between management 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 data in 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,assignxnent 

ABSTRACT SUPERTYPE; 
as s igned-name : label ; 

EMD,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 externalreferentassignment 

An external-referentassignment is an identification of an entity in an application context 
that may be referenced from outside sources. 
A unique name is assigned to the entity to facilitate referencing. An ISO 10303 integrated 
resource may specify generic characteristics of the name and an application protocol may specify 
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 the entity may be referenced by. 

Formal propositions: 

URl: the assigned-name shall be unique. 

3.2.3.3 library-assignment 

A library 
CO ntext. 

-assignment is an extemal-refere ntassignment which is part of a library-- 

EXPRESS specification: 

*> 
ENTITY library-assignment 

ABSTRACT SUPERTYPE 
SUBTYPE OF (external-referent-assignment); 
frame-of-reference : library-context; 

UNIQUE 
URI: 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: 

URl: the frame-of-reference shall be unique. 

3.2.3.4 documentreference 

A document-reference is an association of a document with product data. 
NOTE - The concept of document is described in clause 4.2. 

EXPRESS specification: 

*> 
ENTITY document-reference 

ABSTRACT SUPERTYPE; 
assigned-document : document; 
Source : label; 

END-ENTITY; 
(* 

Attribute definitions: 

assigned-document: the document which is to 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 actionrequest-assignment 

An action-requestassignment is an association of a versionedaction-request with prod- 
uct data. 

NOTE - The concept of versionedactionrequest is described in clause 4.3. 

EXPRESS specification: 

*l 
ENTITY action-request-assigment 

ABSTRACT SUPERTYPE; 
assigned,action-request : versioned-action-request; 

END-ENTITY; 
(* 

Attribute definitions: 

assigned-action-request: the versionedaction-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 concepl 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 the product data. 

3.2.3.7 certificationassignment 

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

EXPRESS mecification: 

*l 
ENTITY certification-assignment 

ABSTRACT SUPERTYPE; 
assigned-certification : certification; 

END-ENTITY; 
(* 

Attribute definitions: 

assignedxertification: 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 

A contract-assignment is an association of a contract with product data. 
NOTE - The concept of contract is described in clause 4.6. 

EXPRESS specification: 

*> 
ENTITY contract-assignment 

ABSTRACT SUPERTYPE; 
assigned-contract : contract; 

END-ENTITY; 
(* 

Attribute definitions: 

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

3.2.3.10 securitydassificationassignment 

A securityxlassification-assignment is an association of a security-classification with 
product dat a. 

NOTE - The concept of security-classification is described in clause 4.7. 

EXPRESS specification: 

$1 
ENTITY security-classification-assigment 

ABSTRACT SUPERTYPE; 
assigned-security-classification : security-classification; 

END-ENTITY; 
(* 

Attribute definitions: 

assigned-securityxlassification: 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 SDecification: 

$1 
ENTITY person-assignment 

ABSTRACT SUPERTYPE; 
assigned-person : person; 
role : person-role; 

END-ENTITY; 
(* 

Attribute definitions: 

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

role: the function performed by the assigned-person. 

3.2.3.12 Organkation-assignment 

A Organkation-assignment is an association of a Organkation with product data. 
NOTE - The concept of organization is described in clause 4.8. 

EXPRESS sr>ecification: 

*> 
ENTITY organization-assignment 

ABSTRACT SUPERTYPE; 
assigned-Organkation : Organkation; 
role : organization-role; 

END-ENTITY; 
(* 

Attribute definitions: 

assigned-Organkation: the Organkation which is to be associated with the product data. 

role: the function performed by the assigned-Organkation. 

3.2.3.13 person-and-Organkation-assignment 

A person-and-organization-assignment is an association of a person-and-Organkation 
with product data. 

NOTE - The concept of personand-Organkation is described in clause 4.8. 

EXPRESS specification: 

*l 
ENTITY person-and,Organkation-assignment 

ABSTRACT SUPERTYPE; 
assigned-person,and-Organkation : person,and-organization; 
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role 
END-ENTITY; 
(* 

Attribute definitions: 

: person-and-organization-role; 

assigned-person-and-Organkation: the person-and-Organkation which is to be associ- 
ated with the product data. 

role: the function performed by the assigned-person-and-Organkation. 

3.2.3.14 date-assignment 

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

EXPRESS SDecification: 

*> 
ENTITY date-assignment 

ABSTRACT SUPERTYPE; 
assigned-date : date; 
role : date-role; 

END-ENTITY; 
(* 

Attribute definitions: 

assigned-date: the date which is to be associated with the product data. 

role: the function performed by the assigned-date. 

3.2.3.15 timeassignment 

A timeassignment is an association of a time with product data. 
NOTE - The concept of time is described in clause 4.9. 

EXPRESS specification: 

*> 
ENTITY time,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-timeassignment 

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

EXPRESS specification: 

*> 
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 product 
data. 

role: the function performed by the assigned-date-and-kirne. 

3.2.3.17 group-assignment 

A group-assignment is an association of a group with product data. 
NOTE - The concept of group is described in clause 4.10. 

EXPRESS specification: 

*> 
ENTITY group-assignment 

ABSTRACT SUPERTYPE; 
assigned-group : group; 

END-ENTITY; 
(* 

Attribute definitions: 

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

3.2.3.18 effectivityassignment 

A effectivity-assignment is an association of a effectivity with product data. 
NOTE - The concept of effectivity is described in clause 4.11. 
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*> 
ENTITY effectivity-assignment 

ABSTRACT SUPERTYPE; 
assigned-effectivity : effectivity; 

END-ENTITY; 
(* 

Attribute definitions: 

assigned-effectivity: the effectivity which is to be associated with the product data. 

EXPRESS specification: 

*l 
END-SCHEMA; -- management-resources-Schema 
(* 
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Section 4 : Support resources 

ISO 10303=41:1994(E) 

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; 

- actionschema; 

- certificationschema; 

- 

- 

approval-Schema; 

contractschema; 

- security-classificationschema; 

- 

- 

- 

P erson -organization-Schema; 

datetime-Schema; 

groupschema; 

- effectivityschema; 

extemal-referenceschema; 

SUP port -resourceschema; 

- measureschema. 

The document-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 defined. 

The certification-Schema allows documents attesting to facts to be referred to. 

The approval-Schema allows authorization data to be described. 

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 Organkations 
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 extemal-referenceschema allows references to information outside a given application 
protocol’s domain. 

The support-resourceschema provides basic data types. 

The measureschema allows physical quantities to be defined. 

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

4.2 documentcchema 

The following EXPRESS declaration begins the document-Schema and identifies the nec- 
essary external references. 

EXPRESS specification: 

*) 
SCHEMA document-Schema; 

REFERENCE FROM support-resource-Schema 
(bag-to-set, 

identifier, 
label, 
text); 

(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

support resourceschema clause 4.13 of this part of ISO 10303 

2- See annex F, figure F.6, for a graphical presentation of this Schema. 

3 - This Schema contains support resources. 

4.2.1 Introduction 

This clause defines re quirements for the do 
Schema enable the des cription of citations of 
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. 

cument-Schema. 
formal Standards o 

The 
r doc 

resource constr 
uments that are 

ucts in 
out side 

this 
the 

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 
cont ain enough 

use of the resource constructs in this Schema should be 
information to allow users (People or Software) to access 

unambiguous and should 
the relevant information. 

4.2.2 Fundamental concepts and assumptions 

Product data tan include citations of other information sources. 
EXAMPLE 48 - Heat treatment processes cannot be defined using the integrated product descrip- 
tion resource but they tan be specified using the resource constructs that are defined in this Schema. 

4.2.3 documentschema entity definitions 

4.2.3.1 document-type 

A document-type is the sort of data that the formal Standards or documents are being used 
to describe in a particular application context. 

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

EXPRESS snecification: 

*> 
ENTITY document-type; 

product-data-type : label; 
END-ENTITY; 
(* 

Attribute definitions: 

product-data-type: the name of the sort of data that the document is being used to describe. 
EXAMPLE 50 - AIS1 303 is a material description document. 

4.2.3.2 document 

A document is an unambiguous reference to a formal Standard or document that is defined 
outside ISO 10303. 

EXPRESS snecification: 

*> 
ENTITY document; 

id : identifier; 
name : label; 
description : text; 
kind : document-type; 

UNIQUE 
URfa 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: 

URl: the id shall be unique. 

4.2.3.3 document-withxlass 

A document-wit h-class is a document which identifies different classifications for the data 
which it describes. 

EXAMPLE 51 - A surface finish document may be identified by various classes, for example, 
class A, class B, and class C. Esch class of surface finish specifies various allowances for imper- 
fections in the surface finish. For example, class A may require no 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 no imperfections under 10 times magnification. 

EXPRESS specification: 

*> 
ENTITY document-with-class 

SUBTYPE OF (document); 
class : ident ifier; 

END-ENTITY; 
(* 

Attribute definitions: 

class: the identification of the data classification that is being referenced. 
NOTE - 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 
tan be found in the document itself. 

EXAMPLE 52 - Th’ IS entity could be used to define the clauses of a document that are relevant. 
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EXPRESS specification: 

$1 
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 of a document. 

subject-element: the name of one element of the Source. 

sub ject ,element -value: a specific value from the Source. 

EXAMPLE 53 - For references to a “surface finish” document the subjectxlement may be a “sur- 
faceimperfection” and its associated sub ject Aement xalue may be “no visible imperfections”, 
“no more than two imperfections that are more than 0.06 inch diameter within any given Square 
inch of surface area”, or “no imperfections under 10 times magnification”. 

4.2.3.5 documentrelationship 

A document-relationship is an association between two documents. 

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

NOTE 2 - This entity, in conjunction with the document entity, is based on the relationship 
template that is described in annex D. 

EXPRESS specification: 

*> 
ENTITY document,relationship; 

name : label; 
description : text; 
relating-document : document; 
related,document : document; 

END-ENTITY; 
(* 

Attribute 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: 
acyclic-document relationship 

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 1 - A specified type of the documentrelationship entity is either a documentrelationship 
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 document relationship entity include 
rules that use this function. 

EXPRESS specification: 

*> 
FUNCTION acyclic-document-relationship 

(relation : document-relationship; 
relatives : SET OF document; 
specific-relation : STRING) : LOGICAL; 

LOCAL 
X : SET OF document-relationship; 
i : INTEGER; 
local-relatives : SET OF document; 

END-LOCAL; 

REPEAT i := 1 TO HIINDEX(relatives); 
IF relat ion. relat ing-document : = : relatives [i] THEN 

RETURN(FALSE); 
END IF; 

END-RiPEAT; 
X := bag-to-set(USEDIN (relation.relating-document, specific-relation)); 
local-relatives := relatives + relation.relating-document; 
IF SIZEOF(x) > 0 THEN 

REPEAT i := 1 TO HIINDEX(x); 
IF NOT acyclic-document-relationship 

(x kl , local-relat ives , specific-relation) THEN 
RETURN(FALSE); 

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-relationship 
entity. 

EXPRESS specification: 

*> 
END-SCHEMA; -- document-Schema 
(* 

4.3 actionschema 

The following EXPRESS declaration begins the action-schema and identifies the necessary 
external references. 

EXPRESS specification: 

*> 
SCHEMA action-schema; 

REFERENCE FROM support-resource-Schema 
(bag-to-set, 

ident ifier, 
label, 
text); 

(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

supportresourceschema clause 4.13 of this part of ISO 10303 

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 tan occur for many 
reasons. 
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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 information tan be attached to any aspect of a product data. 
NOTE - Histories of changes are not supported in this edition of this International Standard. 

4.3.3 actionschema type definition: 
supported-item 

The supported-item type represents the use to which an action-resource may be put. 
EXPRESS specification: 

*> 
TYPE supported-item = SELECT 

(action-directive, 
action, 
action-method); 

EID-TYPE; 
(* 

4.3.4 actionschema entity definitions 

4.3.4.1 action 

An action is the effort made to realize a specific result. 

EXPRESS specification: 

*l 
ENTITY action; 

name : label; 
description : text; 
Chosen,method : action-method; 

END-ENTITY; 
(* 

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. 
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4.3.4.2 executedaction 

An action-execution is an action which has been carried out. 

EXPRESS specification: 

*) 
ENTITY executed-action 

SUBTYPE OF (action); 
END-ENTITY; 
(* 

4.3.4.3 directedaction 

A directed-action is an executedaction which has been carried out as a result of a directive. 

EXPRESS specification: 

*> 
ENTITY directed-action 

SUBTYPE OF (executed-action); 
directive : action-directive; 
END-ENTITY; 
(* 

Attribute definitions: 

directive: the action-directive against which the directed-action was made. 

4.3.4.4 actionstatus 

An action-status is a ranking which indicates the state of an executed-action. 

EXPRESS specification: 

*) 
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 actionrequeststatus 

An action-requeststatus is the ranking which gives an indication of the state of a request 
for action. 
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0 c ISO 

*) 
ENTITY action-request-Status; 

Status o label; 
assigned-request : versioned-action-request; 

END-ENTITY; 
(* 

Attribute definitions: 

stat us: a description 

assigned-request : 

of the ranking. 

the versionedaction-request to which the Status applies. 

1 l 4.3.4.6 actionrelaxlonsnlp 

An action-relationship is an association between two actions. 

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

EXPRESS specification: 

*> 
ENTITY action-relationship; 

name o label; 
description : text; 
relating-action : action; 
related-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: one of the related actions. 

related-action: the other related action. If one element of the relationship is dependent 
upon the other then this attribute shall be the dependent one. 

4.3.4.7 action-method 

An action-method is a potential means of satisfying the requirements that are highlighted in 
a versionedaction-request. 

EXPRESS specification: 

*l 
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 actionrequestsolution 

An action-requestsolution identifies the way in which the requirements that are highlighted 
in a versionedaction-request were satisfied. 

EXPRESS sDecification: 

*> 
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 satisfied. 

request: the requirements that are satisfied by the method. 

4.3.4.9 action-methodrelationship 

An action-method-relationship is an association between two action-methods. 

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

EXPRESS specification: 

*) 
ENTITY action-method-relationship; 

name : label; 
description : text; 
relating-method : action-method; 
related-method : action-method; 

END-ENTITY; 
(* 

Attribute definitions : 

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-met hod: one of the related action-met hods. 

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. 

4.3.4.1.0 versioned-actionrequest 

A versionedaction-request is a formal notification of a desire for action to be taken. 

EXPRESS specification: 

*l 
ENTITY versioned-action-request; 

id : identif ier; 
version : label; 
purpose : text; 
description : text; 

END-ENTITY; 
(* 

Attribute definitions: 

id: the means of identification of the versionedactionrequest. 

Version: 

purpose: 

the identification of the version of the versionedaction-request. 

an informal description of the reason for the versionedaction-request. 

description: an informal definition of the versionedactionrequest. 

4.3.4.11 action-directive 

An action-directive is the formal notification that authority has been given to perform an 
action. 

NOTE - The distinction between a versionedactionrequest and an action-directive is the 
level of authority that is associated with it. Anyone tan submit a versionedactionrequest 
whereas only authorized People or organizations tan submit action-directives that are to be acted 
upon. A request asks for action whereas a directive demands action. 

EXPRESS specification: 

*> 
ENTITY action-directive; 

name : label; 
description : text; 
analysis : text; 
conunent : text; 
requests : SETCl:?] 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 request s set . 

EXAMPLE 55 - The fact that two different requests are asking for the Same effect could be recorded 
in this attribute. 

comment: an informal description of any other pertinent information. 

requests: the versionedaction-requests to which the action-directive relates. 

4.3.4.12 actionresource 

An action-resource is the means which are used to carry out an action-directive. 

EXPRESS specification: 

*l 
ENTITY actionrresource; 

name : label; 
description : text; 
usage : SET Cl:?] OF supported-item; 
kind : actionrresourcertype; 

END-ENTITY; 
(* 

Attribute definitions: 

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

description: text that relates the nature of the action-resource. 

usage: the way in which the actionresource is used. 

kind: the sort of action-resource that is being used. 

4.3.4.13 actionresource-relationship 

An action-resourceselationship is an association between two action-resources. 

NOTE - This entity, in conjunction with the actionresource entity, is 
template that is described in annex D. 

EXPRESS specification: 

on the relationship 

*> 
ENTITY action-resource,relationship; 

name : label; 
description : text; 
relating-resource : action-resource; 
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related-resource : action-resource; 
END-ENTITY; 
(* 

Attribute definitions: 

name: the word or group of words by which the action-resourcerelationship is referred to. 

description: text that relates the nature of the action-resourcerelationship. 

relating-resource: one of the related actionresources. 

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 actionresource-type 

An action-resource-type is the type of means which are used to carry out an action- 
directive. 

EXPRESS specification: 

*> 
ENTITY action-resource-type; 

name : label; 
END-ENTITY; 
(* 

Attribute definitions: 

name: the word or group of words by which the actionresource-type is referred to. 

4.3.5 actionschema function definitions 

4.3.5.l acyclicactionrelationship 

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

NOTE 1 - A specified type of the actionrelationship entity is either an actionrelationship 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 actionxelationship entity include rules 
that use this function. 
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EXPRESS specification: 

*) 
FUNCTION acyclic-action-relationship 

(relation : action-relationship; 
relatives : SET [I:?] OF action; 
specific-relation : STRING) : LOGICAL; 

LOCAL 
X : SET Cl:?1 OF action-relationship; 
i : INTEGER; 
local-relatives : SET [l:?] 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-action, specific-relation)); 
local-relatives := relatives + relation.relating-action; 
IF SIZEOF(x) > 0 THEN 

REPEAT i := 1 TO HIINDEX(x); 
IF NOT acyclic-action-relationship 

(x[i], local-relatives, specific-relation) THEN 
RETURN(FALSE); 

END IF; 
END-REPEAT; 

END-IF; 
RETURN(TRUE); 

END-FUNCTION; 
(* 

Argument definitions : 

relation: (input) the candidate action-relationship to be checked. 

relatives: (input) the set of actions which the function is searching for in the relating-action 
Parameter of the relation argument . 

specific-relation: (input) the fully qualified name of a subtype of the action- 
entity. 

4.3.5.2 acyclicactionresource-relationship 

.relat ions 
. 

hlP 

The acyclic-action-resourcerelationship function determines whether or not the given 
action-resources have been self-defined by the associations made in the specified action-- 
resourceselat ions hip. This function may be used to evaluate either a action-resource-- 
relationship or any of its subtypes. 
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NOTE 1 - A specified type of the actionresourcerelationship entity is either an action-- 
resourcerelationship 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 actionresourcerelationship entity 
include rules that use this function. 

EXPRESS specification: 

*) 
FUNCTION acyclic-action-resource-relationship 

(relation : action-resource-relationship; 
relatives : SET Cl:?] OF action-resource; 
specific-relation : STRING) : LOGICAL; 

LOCAL 
X : SET Cl:?1 OF action-resource-relationship; 
i : INTEGER; 
local,relatives : SET [ICI OF action-resource; 

EID,LOCAL; 

REPEAT i := 1 TO HIINDEX(relatives); 
IF relation.relating,resource :=: relatives[i] THEN 

RETURN(FALSE); 
END-IF; 

END-REPEAT; 
X := bag-to-set(USEDIN (relation.relating-resource, specific-relation)); 
local,relatives := relatives + relation.relating-resource; 
IF SIZEOF(x) > 0 THEN 

REPEAT i := 1 TO HIINDEX(x); 
IF NOT acyclic,action-resource-relationship 

(x[il, local,relatives, specific-relation) THEN 
RETURN(FALSE); 

END-IF; 
END-REPEAT; 

END-IF; 
RETURN(TRUE); 

END-FUNCTION; 
(* 

Argument definitions : 

relation: (input) the candidate action-resourcerelationship to be checked. 

relatives: (input) the set of action-resources which the function is searching for in the re- 
latingaction-resource Parameter of the relation argument. 
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specific-relation: (input) the fully qualified name of a subtype of the action-resources 
relationship entity. 

4.3.5.3 acyclicaction-methodrelationship 

The acyclic-action-met hod-relationship function determines whether or not the given 
action-methods have been self-defined by the associations made in the specified action-- 
method-relationship. This function may be used to evaluate either a action-method-- 
relationship or any of its subtypes. 

NOTE 1 - A specified type of the actionmethodrelationship entity is either an action-- 
methodrelationship 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 actiorunethodrelationship entity 
include rules that use this function. 

EXPRESS specification: 

*) 
FUNCTION acyclic-action_method,relationship 

(relation : action-method-relationship; 
relatives : SET Cl 91 OF action-method; 
specific,relation : STRING) : LOGICAL; 

LOCAL 
X : SET EI:?] OF action-method-relationship; 
i : INTEGER; 
local-relatives : SET [l:?] OF action-method; 

EID,LOCAL; 

REPEAT i := 1 TO HIINDEX(relatives); 
IF relation.relating,method :=: relativesci] THEN 

RETURN(FALSE); 
END-IF; 

EID,REPEAT; 
X := bag-to,set(USEDIN (relation.relating-method, specific-relation)); 
local,relatives := relatives + relation.relating-method; 
IF SIZEOF(x) > 0 THEN 

REPEAT i := 1 TO HIINDEX(x); 
IF NOT acyclic-action-method-relationship 

(x[i], local-relatives, specif ic,relation) THEN 
RETURN(FALSE); 

END-IF; 
END-REPEAT; 

END-IF; 
RETURN(TRUE); 
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END-FUNCTION; 
(* 

Argument definit ions : 

relation: (input) the candidate action-method-relationship to be checked. 

relatives: (input) the set of action-methods which the function is searching for in the relat- 
ing-action-met hod Parameter of the relation argument e 

specific-relation: (input) the fully qualified name of a subtype of the action-method-- 
relationship entity. 

EXPRESS specification: 

*) 
END-SCHEMA; -- action-schema 
0 

4.4 certificationschema 

The following EXPRESS declaration begins the certification-Schema and identifies the nec- 
essary external references. 

EXPRESS specification: 

*> 
SCHEMA cert if icat ion-Schema; 

REFERENCE FROM support-resource-Schema 
(label, 

text); 
(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

supportresourceschema clause 4.13 of this part of ISO 10303 

2 - See annex F, figure F.8, for a graphical presentation of this Schema. 

3 - This Schema contains support resources. 
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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 tan supply goods that do not require checking. 

4.4.2 Fundamental concepts and assumptions 

Certification information tan be attached to any aspect of product data. 

4.4.3 certificationschema entity definitions 

4.4.3.1 certification-type 

A certification-type is the kind of thing that is being certified. 

EXAMPLE 58 - Suppliers and manufacturers tan be certified. 

EXPRESS specification: 

*) 
ENTITY certification-type; 

description : label; 
END-ENTITY; 
(* 

Attribute definitions: 

description: a description of the thing that is being certified. 

EXAMPLE 59 - The value of this attribute could be “supplier” or “manufacturer”. 

4.4.3.2 certification 

Certification is documentation which asserts facts. 

Application protocols that use this resource construct shall specify the extent of the certification. 

EXPRESS specification: 

*> 
ENTITY certification; 

name : label; 
purpose 0 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. 

purpose: an informal description of the reason why the certification has been applied. 
EXAMPLE 60 - A purpose for material certification could be the fact that certain customers de- 
mand material certification for the products that are supplied to them. 

kind: the sort of certification that is being applied. 

EXPRESS specification: 

*> 
END-SCHEMA; -- certif ication-Schema 
(* 

4.5 approval-Schema 

The following EXPRESS declaration begins the approval-Schema and identifies the neces- 
sary external references. 

EXPRESS sr>ecification: 

*> 
SCHEMA approval,Schema; 

REFERENCE FROM support-resource-Schema 
(bag-to-set, 

label, 
text); 

REFERENCE FROM date-time-Schema 
(date-time,select); 

REFERENCE FROM person-organization-Schema 
(person_organization_select) ; 

(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

supportresourceschema clause 4.13 of this part of ISO 10303 
date-timeschema clause 4.9 of this gart of ISO 10303 
person_organizationschema clause 4.8 of this gart of ISO 10303 

2 - See annex F, figure F.9, for a graphical presentation of this Schema. 
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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. 

EXAMPLE 61 - One version of a product may be approved for manufacture whilst another may 
still be undergoing design. 

4.5.2 Fundamental concepts and assumptions 

Approval information tan 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 

An approval-Status is the ranking that gives an indication of the state of an approval. 

EXAMPLE 62 - “Approved” and “disapproved” are examples of approvalstatuses. 

EXPRESS specification: 

$1 
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. 
Application protocols that use this resource construct shall specify the extent of the approval. 

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 
t han explicit . 

EXAMPLE 63 - One possible level of approval is “released for production”; this explicitly identi- 
fies the approved usage. Another possible level is “preliminary design completed” ; this only implies 
the approved usage which will depend upon Company-specific pro 

4.5.3.3 approval-date-time 

An approval-date-time is an association between an approva 

EXPRESS specification: 

edures. 

and a date and/or time. 

*) 
ENTITY approval-date-time; 

date-time : date-time-select; 
dated-approval : approval; 

END-ENTITY; 
(* 

Attribute definitions: 

date-time: the moment when the datedapproval is given. 

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

4.5.3.4 approval-person-organkation 

An approval-person-Organkation is an association between ar 
and/or Organkation in a given role. 

EXPRESS specification: 

approval and a given person 

*l 
ENTITY approval-person-Organkation; 

person,Organkation : person-organization-select; 
authorized-approval : approval; 
role : approval-role; 

END-ENTITY; 
(* 

Attribute definitions: 

person-organization: the person and/or Organkation playing the given role. 

authorized-approval: the approval that is effected by the person-organkation. 

role: the function performed by the person-organization. 
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An approval-role is a function performed with respect to an approval. 

EXPRESS specification: 

*) 
ENTITY approval-role; 

role : label; 
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 template 
that is described in annex D. 

EXPRESS specification: 

*> 
ENTITY approval-relationship; 

name : label; 
description : text; 
relat ing-approval : approval; 
related-approval : approval; 

END-ENTITY; 
(* 

Attribute definitions: 

name: the word or group of words by which the approval-relationship is referred to. 

descr 

relat i 

iption: text 

ng-approva 

that relates the 

1: one of the ap 

nature of the 

provals t hat 

approval-relat ions hip. 

is a part of the association. 

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

4.5.4 approval-Schema function definition: 
acyclicapproval-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 
or one of its subtypes. 

type of the approvalrelationship entity is either an approval relat ionship 

The function 
the relation 

returns a 
argument 

value of TRUE if none of the element s of the relatives argum 
of the type which is given in the spec ific-relat ion argument 

.ent occur 
. Otherwi 

in 
se 

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 approval-relationship entity include 
rules that use this function. 

EXPRESS specification: 

*> 
FUNCTION acyclic-approval,relationship 

(relation : approval-relationship; 
relatives : SET OF approval; 
specific-relation : STRING) : LOGICAL; 

LOCAL 
X : SET OF approval-relationship; 
i : INTEGER; 
local-relatives : SET OF approval; 

END-LOCAL; 

REPEAT i := 1 TO HIINDEX(relatives); 
IF relation.relating_approval :=: relativesEi] THEN 

RETURN (FALSE); 
END-IF; 

END-REPEAT; 
X := bag,to-set(USEDIN (relation.relating-approval, specific-relation)); 
local-relatives := relatives + relation.relating-approval; 
IF SIZEOF(x) > 0 THEN 

REPEAT i := 1 TO HIINDEX(x); 
IF NOT acyclic-approval-relationship 

(x[i], local,relatives, specific-relation) THEN 
RETURN(FALSE); 

END-IF; 
EID,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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specificxelation: (input) the fully qualified name of a subtype of the approval-relationship 
entity. 

EXPRESS specification: 

*> 
END-SCHEMA; -- approval-Schema 
(* 

4.6 contractschema 

The following EXPRESS declaration begins the contract-Schema and identifies the neces- 
sary external references. 

EXPRESS specification: 

*) 
SCHEMA contract,Schema; 

REFERENCE FROM support-resource-Schema 
(label, 

text) ; 
(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

supportresourceschema clause 4.13 of this part of ISO 10303 

2 - See annex F, figure F.lO, 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 agreements. 

4.6.2 Fundamental concepts and assumptions 

Contract information tan 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 
could be "fixed" or “tost plus". 

EXPRESS specification: 

*> 
ENTITY contract-type; 

description : label; 
END-ENTITY; 
(* 

Attribute 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. 

EXPRESS specification: 

*> 
ENTITY contract; 

name : label; 
purpose : text; 
kind : contract-type; 

END-ENTITY; 
(* 

Attribute definitions: 

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

purpose: 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 securityxlassificationschema 

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

EXPRESS specification: 

*> 
SCHEMA security-classification-Schema; 

REFERENCE FROM support-resource-Schema 
(label, 

text); 
(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

supportresourceschema clause 4.13 of this part of ISO 10303 

2 - See annex F, figure F.ll, for a graphical presentation of this Schema. 

3- This Schema contains support resources. 

4.7.1 Introduction 

This clause defines requirements for the security-classification-Schema. A security classifi- 
cation is the level of confidentiality that is required for the purpose of product data protection. 
Security classifications are assigned by some authoritative agency. 

4.7.2 Fundamental concepts and assumptions 

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

4.7.3 securityxlassificationschema entity definitions 

4.7.3.1 security-classification_level 

A securityxlassification-level is a category of security. 
EXAMPLE 65 - “Confidential”, “secret”, and “top secret” are examples of securityxlassification= 
levels. 
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EXPRESS specification: 

0 c ISO 

$1 
ENTITY security-classification-level; 

naxne : label; 
END-ENTITY; 
(* 

Attribute definitions: 

name: the word or group of words by which the securityxlassification-level is referred to. 

4.7.3.2 security-classification 

A security classification is the level of confidentiality that is required for the purpose of product 
data protection. 
Application protocols that use this resource construct shall specify the extent of the security 
classification. 

EXPRESS specification: 

*) 
ENTITY security-classification; 

name : label; 
purpose : text; 
security-level : security,classification-level; 

END-ENTITY; 
(* 

Attribute 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. 

securitylevel: the category of the securityxlassification. 

EXPRESS specification: 

*> 
END-SCHEMA; -- security-classification-Schema 
(* 

4.8 person-organizatioxschema 

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); 

(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

supportresourceschema 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-Organkation-Schema. People and organiza- 
tions are associated with product data to provide data concerning administrative structures and 
individuals who serve as Points of contact or have particular responsibility in those structures. 

4.8.2 Fundamental concepts and assumptions 

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

4.8.3 person-Organkation-Schema type definition: 
person-organizationselect 

The person-organizationzelect type allows a person and/or Organkation to be refer- 
enced. 
EXPRESS specification: 

*) 
TYPE person-organization,select = SELECT 

(P erson, 
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 Organkations are located. 

EXPRESS specification: 

*) 
ENTITY address; 

internal-location : OPTIONAL label; 
street,number : OPTIONAL label; 
street : OPTIONAL label; 
postalrbox : OPTIONAL label; 
town : OPTIONAL label; 
region : OPTIONAL label; 
pastal-code : OPTIONAL label; 
country : OPTIONAL label; 
facsimile-nunaber : OPTIONAL label; 
telephone-number : OPTIONAL label; 
electronie-mail-address : OPTIONAL label; 
telex-number : OPTIONAL label; 

WHERE 
WRl: EXISTS(internalJocation) 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(electronicrmail_address) OR 
EXISTS(telex-number); 

END-ENTITY; 
(* 

Attribute definitions: 

internal-location: an Organkation-defined address for internal mail delivery. 

street-number: the number of a building in a street. 

street: the name of a street. 

postal-box: the number of a postal box. 

town: the name of a town. 

region : t he 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. 

electronie-mail-address: the electronie address at which electronie mail may be received. 

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

Formal propositions : 

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

4.8.4.2 personaladdress 

A personal-address is an address where People reside. 

EXPRESS specification: 

*) 
ENTITY personal-address 

SUBTYPE OF (address); 
People : SET Cl:?] OF person; 
description : text; 

END-ENTITY; 
(* 

Attribute definitions: 

People: the People who reside at 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 Organkations are located. 

EXPRESS specification: 

*) 
ENTITY organizational-address 

SUBTYPE OF (address); 
organizations : SET [l:?] OF organization; 
description : text; 

END-ENTITY; 
(* 

Attribute definitions: 

organizat ions: 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 : identifier; 
last-name : OPTIONAL label; 
first,name : OPTIONAL label; 
middlernames : OPTIONAL LIST Cl:?] OF label; 
prefixrtitles : OPTIONAL LIST Cl:?] OF label; 
suffix-titles : OPTIONAL LIST Cl:?] OF label; 

UNIQUE 
URI: id; 

WHERE 
WRI: EXISTS(last-name) OR EXISTS(firstrname); 

END-ENTITY; 
(* 

Attribute definitions: 

id: a means by which the person may be identified. 
EXAMPLE 67 - In the USA a person% id would be his or her social security number whereas in 
Great Britain it would be his or her national insurance number. 

last -name: the person% surname. 

first-name: the first element of the person% list of forenames. 

middle-names: the person? other forenames, if there are any. 

prefix-titles: the word, OF group of words, which specify the person% social and/or professional 
standing and appear before his or her names. 

suffix-titles: the word, or group of words, which specify the person% social and/or professional 
standing and appear after his or her names. 

Formal propositions: 

URl: a person% id shall be unique. 

WRl: either the last-name or the first-name shall be defined. 

4.8.4.5 organization 
An Organkation is an administrative structure. 

EXPRESS specification: 

*> 
ENTITY Organkation; 

id : OPTIONAL identifier; 
: label; 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 Organkation is referred to. 

description: text that relates the nature of the Organkation. 

4.8.4.6 organizational-project 

An organizational-project is a project for which one or more Organkations is responsible. 

EXPRESS specification: 

$1 
ENTITY organizational,project; 

name : label; 
description : text; 
responsible,organizations : SET[l:?] 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 the nature of the organizational-project. 

responsible-Organkations: the Organkations which are responsible for the project. 

4.8.4.7 person-and-organization 

A person-and-Organkation is a person in an Organkation. 

EXPRESS specification: 

$1 
ENTITY person,and-Organkation; 

the-person : person; 
the,Organkation : organization; 

END-ENTITY; 
(* 

Attribute definitions: 

the-person: the person who is related to the Organkation. 

the-Organkation: the Organkation to which the person is related. 
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4.8.4.8 organizationrelationship 

An Organkation-relationship establishes an association between two Organkations. 

EXAMPLE 68 - Esch 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 tan be 
captured using this entity. 

The meaning of the relationship in a particular application context is defined in specializations 
of this entity. 

NOTES 

l- 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 
that is described in annex D. 

organi zation entity, is based on the relationship template 

EXPRESS specification: 

*> 
ENTITY organizat ion-relat ionship; 

name : label; 
description : text; 
relating-organization : organization; 
relat ed-organizat ion : organizat ion; 

END-ENTITY; 
(* 

Attribute definitions: 

name: the word or group of words by which the Organkation-relationship is referred to. 

description: text that relates the nature of the organization-relationship. 

relating-Organkation: one of the Organkations which is a part of the association. 

related-Organkation: the other Organkation 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. 

4.8.4.9 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 Organkation where 
he/she works and it could be “customer” in the context of the Organkation from which he/she 
purchases goods. 

EXPRESS specification: 

*> 
ENTITY person-and-Organkation-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: 

*l 
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 Organkation-role is a function which is performed by an Organkation. 

EXPRESS specification: 

*> 
ENTITY organization-role; 

naxne : 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-Organkation-relationship 

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

NOTE l- A specified type of the organizationrelationship 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 organizationrelationship entity include 
rules that use this function. 

EXPRESS specification: 

*> 
FUNCTION acyclic-organization-relationship 

(relation : organization-relationship; 
relatives : SET OF Organkation; 
specific-relation : STRING) : LOGICAL; 

LOCAL 
x : SET OF organization-relationship; 
i : INTEGER; 
local,relatives : SET OF organization; 

END-LOCAL; 

REPEAT i := 1 TO HIINDEX(relatives); 
IF relation.relating-organization :=: relativesci] THEN 

RETURN(FALSE); 
END-IF; 

END-REPEAT; 
x := bag,to-set(USEDIN (relation.relating-organization, specific-relation)); 
local,relatives := relatives + relation.relating-organization; 
IF SIZEOF(x) ) 0 THEN 

REPEAT i := 1 TO HIINDEX(x); 
IF NOT acyclic-organization-relationship 

(x[il, local-relatives, specific-relation) THEN 
RETURN(FALSE); 

END-IF; 
END-REPEAT; 

END-IF; 
RETURN(TRUE); 

END-FUNCTION; 
(* 

Argument definitions : 

relation: (input) the candidate organization-relationship to be checked. 

relatives: (input) the set of Organkations which the function is searching for in the relating-- 
organizat ion paramet er of t he relat ion argument . 

specific-relation: (input) the fully qualified name of a subtype of the Organkation-relationship 
entity. 

EXPRESS specification: 
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*) 
END-SCHEMA; -- person-organization-Schema 
(* 

4.9 date-timeschema 

The following EXPRESS declaration begins the date-time-Schema and identifies the nec- 
essary external references. 

EXPRESS specification: 

*> 
SCHEMA date-time,Schema; 

REFERENCE FROM support-resource-Schema 
(label); 

(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

supportresourceschema clause 4.13 of this part of ISO 10303 

2 - See annex F, figure F.13, for a graphical presentation of this Schema. 

3- This Schema contains support resources. 

4.9.1 Introduction 

This clause defines requirements for the date-time-Schema. This Schema allows representa- 
tions of dates, both calendar and ordinal, time of day, combinations of date and time of day, 
and periods of time to be defined. 

4.9.2 Fundamental concepts and assumptions 

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

4.9.3 date-timeschema 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 

(date, - - 
select = SELECT 

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. 
NOTE - ISO 8601 defines the Gregorian Calendar. 

EXPRESS specification: 

*> 
TYPE year-number = INTEGER; 
END-TYPE; 
(* 

4.9.3.3 monthin-year-number 

A month-in-year-number is the Position of the specified month in a year as defined in 
ISO 8601 (subclause 5.2.1). 

NOTE - January is month number 1, February is month number 2, March is month number 3, 
April is month number 4, May is month number 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 month number 11, and December is month number 12. 

EXPRESS specification: 

*) 
TYPE month-in-year-number = INTEGER; 
WHERE 

WRl: ( 1 <= SELF <= 12 ); 
END-TYPE; 
(* 

Formal propositions: 

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

4.9.3.4 weekin-year-number 

A weekin-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 weck-in-year-number = INTEGER; 
WHERE 

WRl: ( 1 <= SELF <= 53 ); 
END-TYPE; 
(* 

Formal propositions: 

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

4.CM.5 day-in-weck-number 

A day-in-weck-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-weck-number = INTEGER; 
WHERE 

WRI: =( 1 <= SELF <= 7 ); 
END-TYPE; 
(* 

Formal propositions: 

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

4.9.3.6 day-in-month-number 

A day-in-month-number is the Position of the specified day in a month. 

EXPRESS specification: 

*l 
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 
leap years. 

EXPRESS specification: 

*) 
TYPE day-in-year-number = INTEGER; 
END-TYPE; 
(* 

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 
coordinated universal time. 

EXPRESS specification: 

*> 
TYPE ahead-or-behind = ENUMERATION OF 

(ahead, 
behind); 

END-TYPE; 
(* 

4.9.3.9 hour-in-day 

An hour-in-day is the hour element of a specified time on a 24 hour clock. 
EXAMPLE 71 - The hour-in-day of 3 o’clock in the afternoon is 15. 

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

EXPRESS specification: 

*> 
TYPE hour-in-day = INTEGER; 
WHERE 

WRl: ( 0 <= SELF < 24 ); 
END-TYPE; 
(* 

Formal propositions: 

WRl: the value of the integer shall be between 0 and 23. 
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4.9.3.10 minutein-hour 

A minute-in-hour is the minute element of a specified time. 

EXPRESS specification: 

*> 
TYPE minute-in-hour = INTEGER; 
WHERE 

WRl: ( 0 <= SELF <= 59 ); 
END-TYPE; 
(* 

Formal propositions: 

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

4.9.3.Il second-in-minute 

A second-in-minute is the second element of a specified time. 

EXPRESS specification: 

*> 
TYPE second-in-minute = REAL; 
WHERE 

WRl: ( 0 <= SELF < 60 1; 
END-TYPE; 
(* 

Formal propositions: 

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

4.9.4 date-timeschema entity definitions 

434.1 date 

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

EXPRESS specification: 

$1 
ENTITY date 

SUPERTYPE OF (ONEOF (calendar-date, 
ordinal-date, 
week,of-year-and-day-date)); 

year,component : year-number; 
EMD,ENTITY; 
(* 
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Attribute definitions: 

yearxomponent: the year in which the date occurs. 

4AM.2 calendar-date 

A calendar-date is a date which is identified by a day in a month of a year. 

EXPRESS specification: 

*> 
ENTITY calendar-date 

SUBTYPE OF (date); 
day,component : day-in-month-number; 
month-component : month-in-year,number; 

WHERE 
WRI: valid-calendar-date (SELF); 

END-ENTITY; 
(* 

Attribute definitions: 

dayxomponent: the day element of the date. 

monthxomponent: the month element of the date. 

Formal propositions: 

WRl: when the monthxomponent is “April”, “June”, “August”, or “November” the day, 
component shall be between 1 and 30; when the monthxomponent is “February” and the 
year-component is a leap year the dayxomponent shall be between 1 and 29; when the 
mont h-component is “February” and the yearxomponent is not a leap year the day= 
component shall be between 1 and 28; otherwise the dayxomponent shall be between 1 and 
31 . 

4.9.4.3 ordinal-date 

An ordinal-date is a date which is identified by a day of a year. 

EXPRESS specification: 

*> 
ENTITY ordinal-date 

SUBTYPE OF (date); 
day-component : day-in,year-number; 

WHERE 
WRl: (NOT leap-year(SELF.year-component) AND ( 1 <= day-component <= 365 )> OR 

(leap-year(SELF.year_component) AND ( i <= day-component <= 366 )>; 
END-ENTITY; 
(* 

dayxomponent: the day element of the date. 
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WRl: the dayxomponent shall be between 1 and 365 if the year-component is not a leap 
year; otherwise the day-component shall be between 1 and 366. 

UM.4 weck-of-year-and-day-date 

A week-of.-yearand-date is a date which is identified by a day in a week of a year. 

EXPRESS specification: 

*> 
ENTITY weck-of-year-and-day-date 

SUBTYPE OF (date); 
weck-component : week,in,year-number; 
day-component : OPTIONAL day-in-weck-number; 

END-ENTITY; 
(* 

Attribute definitions: 

weck-component: the week element of the date. 

dayxomponent: the day element of the date. 

Informal propositions: 

valid-yearand-day: the combination of the day-component and the weekxomponent 
shall be between 1 and 365 if the year-component is not a leap year, otherwise the combination 
of the dayxomponent and the weck-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 universal time 
by an offset (specified in hours and minutes) and a direction. 

EXPRESS specification: 

*l 
ENTITY coordinated-universal-time-offset; 

hour-offset : hour-in-day; 
minute-offset : OPTIONAL minute-in-hour; 
sense : ahead-or-behind; 

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: the direction of the offset. 

4.9.4.6 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. 

NOTE - This construct is used to represent a moment of time whereas time measures (see clause 
4.14) represent amounts of time. 

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

EXPRESS specification: 

*> 
ENTITY local-time; 

hour-component : hour,in,day; 
minut e,component : OPTIONAL minute,in,hour; 
second-component : OPTIONAL second,in-minute; 
Zone : coordinated,universal-time-offset; 

WHERE 
WRI: valid-time (SELF); 

END-ENTITY; 
(* 

Attribute definitions: 

hour-component: the number of hours. 

minutexomponent: the number of minutes. 

second-component: the number 

Zone: the relationship of the time 

Formal propositions: 

WRl: the seconds attribute shall 

4.9.4.7 date-and-time 

A date-and.-time is a moment of time on a particular day. 

EXPRESS SDecification: 

*) 
ENTITY date-and-time; 

date-component : date; 
time-component : local-time; 

END-ENTITY; 
(* 

of seconds. 

to coordinated universal time. 

only exist if the minute attribute exists. 

Attribute definitions: 
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datexomponent: the date element of the date time combination. 

time-component: the time element of the date time combination. 

4.9.4.8 date-timerole 

A date-time-role is an event that is being date and time stamped. Dates and times are 
associated with product data to indicate when a particular event happened. 

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

EXPRESS specification: 

*> 
ENTITY date-time-role; 

name : label; 
EID,ENTITY; 
(* 

Attribute definitions: 

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

4.9.4.9 datexole 

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

EXPRESS specification: 

*> 
ENTITY date-role; 

name : label; 
END-ENTITY; 
(* 

Attribute definitions: 

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

4.9.4.10 timerole 

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-timeschema function definitions 

4.9.5.1 leap-year 

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

EXPRESS specification: 

*) 
FUNCTION leap-year(year : year-number) : BOOLEAN; 

IF ((((year MOD 4) = 0) AND ((year MOD 100) <> 0)) OR 
((year MOD 400) = 0)) THEN 

RETURN(TRUE); 
ELSE 

RETURN(FALSE); 
END-IF; 

END-FUNCTION; 
(* 

Argument definitions : 

year: (input) the candidate year-number that is being checked. 

4.9.5.2 validxalendar-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.monthrcomponent OF 
4 : RETURN(< IX= date.dayrcomponent <= 30)); 
6 : RETURN(( l<= date.day-component <= 30)); 
9 : RETURN(< l<= date.day,component <= 30)); 
11 : RETURN(( IX= date.dayrcomponent <= 30)); 
2 0 . 
BEGIN 

IF (leap-year(date.year_component)) THEN 
RETURN(( l<= date.dayrcomponent <= 29)); 

ELSE 
RETURN(( l<= date.day-component <= 28)); 

END-IF; 
END; 
OTHERWISE : RETURN(TRUE); 

END-CASE; 
END-FUNCTION; 
(* 

Argument definitions : 

date: (input) the candidate calendar-date that is to be checked. 

4.9.5.3 valid-time 

The valid-time function determines whether a candidate local-time has a minute-component 
if is has a secondxomponent. It returns FALSE if the condition is not met, otherwise it ret- 
urns TRIJE” 

EXPRESS SDecification: 

*> 
FUNCTION validrtime (time: local-time) : BOOLEAN; 

IF EXISTS (time.second_component) THEN 
RETURN (EXISTS (time.minute-component)); 

ELSE 
RETURN (TRUE); 

ENDJF; 
END-FUNCTION; 
(* 

Argument definitions: 

time: (input) the candidate local-time that is to be checked. 

EXPRESS specification: 

*> 
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END-SCHEMA; -- date-time-Schema 
(* 

@ISO 
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4.10 group-Schema 

The following EXPRESS declaration begins the group-Schema and identifies the necessary 
external references. 

EXPRESS specification: 

J(I) 
SCHEMA group-Schema; 

REFERENCE FROM support-resource-Schema 
(label, 
bag-to-set, 
text); 

(* 

NOTES 

I - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

supportresourceschema 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.I.O.l Introduction 

This clause defines requirements for the groupschema. Groups are collections of product data 
which have a common identity that is defined by human beings when they create product data. 
The structure specified in this Schema allows the common identity to be captured; it does 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 implica- 
tions are not supported by the resource constructs in this Schema. 

EXAMPLE 74 - A group may contain descriptions of a ship, cars, and bicycles. The reason 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 tan be specified with the resource 
constructs defined in 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 grouprelationship entity, is based on the rela- 
tionship template that is described in annex D. 

EXPRESS specification: 

*) 
ENTITY group; 

name : label; 
description : text; 

END-ENTITY; 
(* 

Attribute definitions: 

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

description: text that relates the nature of the group. 

4.10.3.2 group-relationship 

A group-relationship is an association between groups. 

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 group entity, is based on the relationship template that is 
described in annex D. 

EXPRESS 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 grouprelationship. 
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relating-group: one of the group entities which is a part of the relationship. 

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 not the given groups have 
been self-defined by the associations made in the specified grouprelationship. This function 
may be used to evaluate either a grouprelationship or any of its subtypes. 

NOTE 
one of 

l- A specified type of the grouprelationship entity is either a group 
its subtypes. 

relat ionship or 

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 grouprelationship entity include rules 
that use this function. 

EXPRESS specification: 

*l 
FUNCTION acyclic-group-relationship 

(relation : group,relationship; 
relatives : SET OF group; 
specific-relation : STRING) : LOGICAL; 

LOCAL 
X : SET OF group-relationship; 
i : INTEGER; 
local relatives : SET OF group; 

END-LOCÄL; 

REPEAT i := 1 TO HIINDEX(relatives); 
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 SI;EOF(x) > 0 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; 
(* 

Argument 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 
Parameter of the relation argument. 

specific-relation: (input) the fully qualified name of a subtype of the group-relationship 
entity. 

EXPRESS specification: 

*> 
END-SCHEMA; -- group-Schema 
(* 

4.11 effectivityschema 

The following EXPRESS declaration begins the effectivity-Schema and identifies the nec- 
essary external references. 

EXPRESS specification: 

*> 
SCHEMA effectivity-Schema; 

REFERENCE FROM measure-Schema 
(measure-with-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 tan be found in the following Parts of ISO 10303: 

measureschema clause 4.14 of this part of ISO 10303 
supportresourceschema clause 4.13 of this part of ISO 10303 
date-timeschema clause 4.9 of this part of ISO 10303 

2- See annex F, figure F.15, for a graphical presentation of this Schema. 

3 - This Schema contains support resources. 

4.11.1 Introduction 

This clause defines requirements for the effectivity-Schema. The subject of the effectivity-- 
Schema is the relationship between aspects of product data and the life cycle management 
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 tan be attached to any aspect of product data. 

An organization determines which aspects of product data are to be under its configuration 
control. These aspects of product data become the configuration items of the organization. 
These are high level functional elements which act as the focal Points for managing the effectivity 
of other, related, items. 

Only effectivities based on date, serial number and lot number are required for this edition of 
this part of ISO 10303. 

4.11.3 effectivityschema entity definitions 

4.11.3.1 effectivity 

An effectivity is the identification of the valid use of an aspect of product data. An effectivity 
may be tracked by date, serial number, or lot number. 

Application protocols that use this resource construct shall specify the aspect of product data 
that requires the effectivity concept and the method of which effectivity is tracked. 
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$1 
ENTITY effectivity 
SUPERTYPE OF (ONEOF (serial-numbered,effectivity, 

dated-effectivity, 
lot-effectivity)); 

id : identifier; 
END-ENTITY; 
(* 

Attribute definitions: 

id: an identification of the effectivity. 

4.11.3.2 serialnumbered-effectivity 

A serial-numbered-effectivity is an effectivity that applies from a given serial number. 

EXPRESS specification: 

*> 
ENTITY serial-zumbered,effectivity 

SUBTYPE OF (effectivity); 
effectivity-Start-id : identifier; 
effectivity-end-id : OPTIONAL identifier; 

END-ENTITY; 
(* 

Attribute definitions: 

effectivity-Start-id: the serial number of the first aspect of product data that the effectivity 
applies to. 

effectivity-end-id: the serial number of the last aspect of product data that the effectivity 
applies to. If a value for this attribute is not defined then the effectivity has no defined end. 
If an effectivity is for a Single aspect of product data then the values of both attributes shall be 
equal. 

4.11.3.3 dated-effectivity 

A dated-effectivity is an effectivity that applies from a given date and/or time. 

EXPRESS 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 effectivity 
applies to. 

effectivity 
to. 

-1otAze: the size of the batch of aspects of product data that the effectivity applies 

EXPRESS specification: 

*> 
END-SCHEMA; -- effectivity-Schema 
(* 

4.12 externall-eferenceschema 

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

EXPRESS specification: 

*l 
SCHEMA extemal-reference-Schema; 

REFERENCE FROM support-resource-Schema 
(label, 
text, 
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identifier, 
bag-to-Set); 

(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

support resourceschema clause 4.13 of this part of ISO 10303 

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-referenceschema. This Schema provides a 
means of 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 to an external System for use in 
the generation of the information that is not explicitly represented in the given exchange. 

4.12.2 Fundamental concepts and assumptions 

There is a requirement to be able to refer to information that is not explicitly represented in a 
given exchange. 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 
protocol 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 externalreferenceschema type definitions 

4.12.3.1 message 

A message is a communication which is addressed to a System in Order to trigger some action. 
The result of such an action is an externally-defined-item. 

NOTE - 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-defineditem. 

EXPRESS specification: 

*> 
TYPE source-item = SELECT (identifier, message); 
END-TYPE; 
(* 

4.12.4 externalreferenceschema entity definitions 

4.12.4.1 externalsource 

An extemal-Source is the identification of a Source of product data that is not the application 
protocol to which the exchange conforms. 

NOTE - The product data may conform to some other part of this International Standard. 

EXPRESS specification: 

*) 
ENTITY extemal-Source; 

Source-id : source-item; 
END-ENTITY; 
(* 

Attribute definitions: 

sourceid: the identification of the extemal-Source. 

4.12.4.2 externalsourcerelationship 

An extemal-sourcerelationship is an association between two extemal-sources. 

NOTES 

l- One externalsource may be a subset of another externalsource. Specializations of this 
entity state this fact if it is true for the particular specialization. 

2 - This entity, in conjunction with the externalsource entity, is based on the relationship tem- 
plate that is described in annex D. 

EXPRESS sx,ecification: 

*) 
ENTITY extemal-source-relationship; 

name : label; 
description : text; 
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relating-Source : extemal-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 extemal-sourcerelationship. 

relating-Source: one of the extemal-sources which is a part of the relationship. 

related-Source: the other extemal-Source 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. 

4.12.4.3 pre-defined-item 

A pre-defined-item is the identification of information that is not explicitly represented in a 
given exchange but that is defined in the application protocol to which the exchange conforms. 

EXAMPLE 75 - A reference to the colour “red” without any definition of the associated red-green- 
blue values would be a pre-defineditem if the red-green-blue values of the colour “red” were 
specified in the relevant application protocol. 

EXPRESS specification: 

*) 
ENTITY pre-defined-item; 

name : label; 
END-ENTITY; 
(* 

Attribute 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. 

NOTE - Unlike pre-defineditems, support for the complete definition of an externallydefined-- 
item is not a conformance requirement for implernentations which support application protocols that 
use this entity. 
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EXPRESS specification: 

ISO 10303-41:1994(E) 

*l 
ENTITY externally-defined-item; 

item-id : source-item; 
Source : external-Source; 

END-ENTITY; 
(* 

Attribute definitions: 

item-id: the identification of the referent item. 

Source: an extemal-Source which contains the referent item. 

4.12.5 externalreferenceschema function definition: 
acyclic-extemalsource-relationship 

The acyclic-extemal-sourcerelationship function determines whether or not the given 
extemal-sources have been self-defined by the associations made in the specified external- 
sourcerelationship. This function may be used to evaluate either a external-source-- 
relationship or any of its subtypes. 

NOTE 1 - A specified type of the externalsourcerelationship entity is either an extemal,- 
sourcerelationship 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 externalsourcerelationship entity 
include rules that use this function. 

EXPRESS specification: 

*> 
FUNCTION acyclic-extemal-source-relationship 

(relation : extemal-source-relationship; 
relatives : SET OF external-Source; 
specific-relation : STRING) : LOGICAL; 

LOCAL 
X : SET OF extemal-source-relationship; 
i : INTEGER; 
local-relatives : SET OF extemal-Source; 

END-LOCAL; 

REPEAT i := 1 TO HIINDEX(relatives); 
IF relationrelating-Source :=: relatives[i] THEN 

RETURN(FALSE); 
END-IF; 

END-REPEAT; 
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X := bag-to-set(USEDIN (relation.relating,source, specific-relation)); 
local-relatives := relatives + relation.relating-Source; 
IF SIZEOF(x) > 0 THEN 

REPEAT i := 1 TO HIINDEX(x); 
IF NOT acyclic-extemal-source-relationship 

(x[i], local-relatives, specific-relation) THEN 
RETURN(FALSE); 

END-IF; 
END-REPEAT; 

END-IF; 
RETURN(TRUE); 

END-FUNCTION; 
(* 

Argument definitions : 

relation: (input) the candidate extemalsource-relationship to be checked. 

relatives: (input) the set of extemal-sources which the function is searching for in the re- 
lating-external-Source Parameter of the relation argument. 

specific-relation: (input) the fully qualified name of a subtype of the external-source-- 
relationship entity. 

4.12.6 End of Schema declarakian 

*> 
END-SCHEMA; -- extemal-reference-Schema 
(* 

4.13 support-resourceschema 

The following EXPRESS declaration begins the support-resourceschema. 

EXPRESS specification: 

$1 
SCHEMA support-resource,Schema; 
(* 

NOTE 1 - See annex F, figure F.17,for a graphical presentation ofthis 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 cont ains 
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 reference them. 

4.13.2 Fundamental concepts and assumptions 

It is desirable that the ISO 10303 integrated resource Schemas are consistent with each other. 
The use of a set of common shareable resources is one aspect of consistency. Shared resource 
constructs are only specified once. 

4.133 support-resource-Schema type definitions 

4.13.3.l identifier 

An identifier is an alphanumeric string which allows an individual thing to be identified. It 
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 

A label is the term by which something may be referred to. It is a string which represents 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 labels. 

When necessary, it is the task of an application protocol to prescribe allowable values for this 
tYPe* 

EXPRESS specification: 

*> 
TYPE label = STRING; 
EID-TYPE; 
(* 
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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 text = STRING; 
END-TYPE; 
(* 

4.13.4 support-resource-Schema function definition: 
bag-to-set 

This function converts BAGs into SETS. 
EXAMPLE 78 - It tan be used to convert the BAGs returned by the USEDIN function into SETS 
that tan be properly assigned to variables that are SETS. 

EXPRESS specification: 

*) 
FUNCTION bag-to-set (the-bag : BAG OF GENERIC : intype) : SET OF GENERIC : intype; 

LOCAL 
the-set: SET OF GENERIC : intype := []; 
i : INTEGER; 

END-LOCAL; 

IF SIZEOF (the-bag) > 0 THEN 
REPEAT i := 1 to HIINDEX (the-bag); 

the-set := the-set + the-bag [i]; 
END-REPEAT; 

END-IF; 

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 
(* 

4.14 measureschema 

The following EXPRESS declaration begins the measureschema and identifies the neces- 
sary external references. 

EXPRESS specification: 

*l 
SCHEMA measure-Schema; 

REFERENCE FROM support,resource-Schema 
(label); 

REFERENCE FROM representation-Schema 
(representation-context); 

(* 

NOTES 

1 - The Schemas referenced above tan be found in the following Parts of ISO 10303: 

supportresourceschema clause 4.13 of this part of ISO 10303 
representationschema 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. 

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 measureschema. This Schema cont ains resource 
constructs that allow physical quantities to be described. 
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EXAMPLE 79 - Density, length, forte, 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> It shall be possible to specify the specific kinds of physical quantity in the ISO 10303 
integrated resource Schemas when the kind of a physical quantity is known at the time when 
the Schema is being specified; 

EXAMPLE 80 - The fact that the x, y, and z components of a cartesian Point are distances is 
well accepted. It shall be possible to state this fact in any Schema where a cartesian Point entity 
is specified. 

b) It shall be possible to specify non-specific kinds of physical quantity in the ISO 10303 
integrated 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 properties will be physical quantities. Esch 
element may be a different kind of physical quantity. The kind of each element is only decided 
upon at instantiation time. 

4.14.3 measureschema type definitions 

4.14.3.1 measure-value 

A measure-value is a value as defined in ISO 31-0 (clause 2). 

EXPRESS specification: 

*> 
TYPE measure-value = SELECT 

(lengthrmeasure, 
mass-measure, 
time-measure, 
electricrcurrent-measure, 
thermodynamicrtemperature_measure, 
amountrofrsubstance,measure, 
luminous,intensityrmeasure, 
plane-angle-measure, 
solid-angle-measure, 
area-measure, 
volumermeasure, 
rat io-measure , 
parameter-value o 
numericrmeasure, 
contextrdependent-measure, 
descriptive-measure, 
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positive-length,measure, 
positive-plane,angle-measure, 
positive-ratio-measure, 
count-measure); 

END-TYPE; 
(* 

4.14.3.2 length-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; 
EID-TYPE; 
(* 

4.14.3.4 timemeasure 

A time-measure is the value of the duration of periods. 

EXPRESS specification: 

*> 
TYPE time-measure = REAL; 
EID-TYPE; 
(* 

4.14.3.5 electricxurrent-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-temperaturemeasure 

A thermodynamic-temperature-measure is the value for the degree of heat of a body. 

EXPRESS SDecification: 

*> 
TYPE thermodynamic-temperature-measure = REAL; 
END-TYPE; 
(* 

4.14.3.7 amount-of-substance-measure 

An amount-of-substance-measure is the value for the quantity of a substance when compared 
with the number of atoms in O.Ol2kilogram of carbon 12. 

EXPRESS specification: 

*> 
TYPE amount-of-substance-measure = REAL; 
END-TYPE; 
(* 

4.14.3.8 luminousintensitymeasure 

A luminous-intensity-measure is the value for the brightness of a body. 

EXPRESS specification: 

*> 
TYPE luminous-intensity-measure = REAL; 
END-TYPE; 
(* 

4.14.3.9 plane-angle-measure 

A plane-angle-measure is the value of an angle in a plane. 

EXPRESS specification: 

*> 
TYPE plane,angle-measure = REAL; 
END-TYPE; 
(* 

4.14.3.10 solidangle-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: 

*l 
TYPE area-measure = REAL; 
END-TYPE; 
(* 

4.14.3.12 vohme-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 of the 
Same kind. 

EXPRESS specification: 

$1 
TYPE ratio-measure = REAL; 
END-TYPE; 
(* 

4.14.3.14 parameter-value 

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 numericmeasure 

A numeric-measure is the numeric value of a physical quantity. 

EXPRESS specification: 

*> 
TYPE numeric-measure = NUMBER; 
END-TYPE; 
(* 

4.14.3.16 positive_length_measure 

A positive-length-measure is a length-measure that is greater than Zero. 

EXPRESS sDecification: 

*> 
TYPE positive-length-measure = length-measure; 
WHERE 

WRI: SELF > 0; 
END-TYPE; 
(* 

Formal propositions: 

WRl: the value shall be positive. 

4.14.3.17 positive-plane-angle-measure 

A positive-plane-angle-measure is a plane-angle-measure that is greater than Zero. 

EXPRESS specification: 

$1 
TYPE positive-plane-angle-measure = plane-angle-measure; 
WHERE 

WRI: SELF > 0; 
END-TYPE; 
(* 

Formal propositions: 

WRl: the value shall be positive. 

4.14.3.18 positiveratio-measure 

A positive-ratio-measure is a ratio-measure that is greater than Zero. 
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EXPRESS specification: 

$1 
TYPE positive-ratio-measure = ratio-measure; 
WHERE 

WRI: SELF > 0; 
END-TYPE; 
(* 

Formal propositions: 

WRl: the value shall be positive. 

4.14.3.19 tontext-dependent-measure 

A tontext-dependent-measure is the value of a physical quantity as defined by an application 
context. 

EXPRESS specification: 

*> 
TYPE tontext-dependent-measure = REAL; 
END-TYPE; 
(* 

4.14.3.20 descriptivemeasure 

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: 

*> 
TYPE count,measure = NUMBER; 
END-TYPE; 
(* 

4.14.3.22 unit 

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; 
(* 

4.14.3.23 si-unit-name 

An si-unit-name is the name of an SI unit. The definitions of the names of SI units are specified 
in ISO 1000 (clause 2). 

EXPRESS specification: 

*> 
TYPE si-unit-name = ENUMERATION OF 

(metre, 
gr- 9 
second, 
ampere, 
kelvin, 
mole, 
candela, 
radian, 
steradian, 
hertz, 
newton, 
Pascal, 
joule, 
Watt, 
coulomb, 
Volt, 
farad, 
Ob, 
Siemens, 
Weber, 
tesla, 
henry, 
degree-Celsius, 
lumen, 
lux , 
becquerel, 
gray 9 
sievert); 

END-TYPE; 
(* 
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Enumerated item definitions: 

metre: see ISO 1000 (subclause 2.1). 

gram: see ISO 1000 (subclause 2.1). 
NOTE - ISO 1000 ( su c ause 2.1) gives “kilogram” as the SI unit name. This part of ISO 10303 b 1 
uses “gram” as the SI unit name to avoid unnecessary complication in the structure of this Schema. 

second: see ISO 1000 (subclause 2.1). 

ampere: see ISO 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). 

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 si-prefix = ENUMERATION OF 

ha, 
peta, 
tera, 
giga 3 
mega, 
kilo, 
hecto, 
deca, 
deci, 
centi, 
milli, 
micro, 
nano, 
pico, 
femto, 
atto); 

EBD-TYPE; 
(* 

Enumerated item definitions: 

exa: see ISO 1000 (clause 3). 

peta: see ISO 1000 (clause 3). 

tera: see ISO 1000 (clause 3). 

giga: see ISO 1000 (clause 3). 

mega: see ISO 1000 (clause 3). 

kilo: see ISO 1000 (clause 3). 

hecto: see ISO 1000 (clause 3). 

deca: see 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 measureschema entity definitions 

4.14.4.1 named-unit 

A named-unit is a unit quantity associated with the word, or group of words, by which the 
unit is identified. 

EXPRESS specification: 

*> 
ENTITY named-unit 

SUPERTYPE OF (ONEOF (si,unit, conversion-based-unit, context,dependent-unit) 
ANDOR 
ONEOF (length-unit, 

mass-unit, 
time-unit, 
electric,currentrunit, 
thermodynamic-temperature-unit, 
amountrofrsubstancerunit, 
luminous,intensity-unit, 
plane-angle-unit, 
solidrangle-unit, 
arearunit, 
volume-unit, 
ratio-unit )); 

dimensions : dimensional,exponents; 
END-ENTITY; 
(* 

Attribute definitions: 

dimensions: the exponents of the base properties by which the named-unit is defined. 

4.14.4.2 si-unit 

An si-unit is the fixed quantity used as a Standard in terms of which items are measured as 
defined by ISO 1000 (clause 2). 

EXPRESS sz,ecification: 

*) 
ENTITY si,unit 

SUBTYPE OF (named-unit); 
prefix : OPTIONAL si-prefix; 
name : si,unit,name; 

DERIVE 
SELF\named-unit.dimensions : dimensionalrexponents 

:= dimensionsrfor-sirunit (SELF.name); 
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END-ENTITY; 
(* 

Attribute definitions: 

prefix: the SI prefix. 

name: the word or group of words by which the si-unit is referred to. 

4.14.4.3 conversion-based-unit 

A conversion-based-unit is a unit that is defined based on a measure-with-unit. 

EXAMPLE 82 - An inch is a converted-unit. It is from the Imperial System, its name is “inch” 
and it tan 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 tan be related to an si-unit, millimetre, either directly or through the unit called “inch”. 

EXPRESS specification: 

*> 
ENTITY conversion-based-unit 

SUBTYPE OF (named-unit); 
name : label; 
conversion-factor : measure-with-unit; 

END-ENTITY; 
(* 

Attribute 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. 

4.14.4.4 tontext-dependent-unit 

An tontext-dependent-unit is a unit which is not related to the SI System. 
EXAMPLE 83 - Th e 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 specification: 

$1 
ENTITY tontext-dependent-unit 

SUBTYPE OF (named-unit); 
name : label; 

END-ENTITY; 
(* 

Attribute definitions: 

name: the word or group of words by which the tontext-dependent-unit is referred to. 
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4.14.4.5 lengthxnit 

A length-unit is the unit in which distances are measured. 

EXPRESS specification: 

*l 
ENTITY length,unit 

SUBTYPE OF (named-unit); 
WHERE 

WRI: (SELF\named_unit.dimensions.length_exponent = 1.0) 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.thermodynamiure-exponent = 0.0) AND 
(SELF\named_unit.dimensions.amount_of-subst~ce-exponent = 0.0) AND 
(SELF\named_unit.dimensions.luminous_intensity-exponent = 0.0); 

END-ENTITY; 
(* 

Formal propositions: 

WRl: the dimensional exponent of length shall be equal to one and all the other dimensional 
exponents shall be equal to Zero. 

4.14.4.6 mass-unit 

A mass-unit is the unit in which the amount of matter that a body contains is measured. 

EXPRESS specification: 

$1 
ENTITY massrunit 

SUBTYPE OF (named-unit); 
WHERE 

WRI: (SELF\named-unit.dimensions.length_exponent = 0.0) AND 
(SELF\named_unit.dimensions.mass_exponent = 1.0) AND 
(SELF\named_unit.dimensions.time_exponent = 0.0) AND 
(SELF\named -unit.dimensions.electricrcurrent_exponent = 0.0) AND 
(SELF\named_unit.dimensions.thermodynamiure-exponent = 0.0) AND 
(SELF\named_unit.dimensions.amount_of-subst~ce-exponent = 0.0) AND 
(SELF\named_unit.dimensions.luminous_intensity-exponent = 0.0); 

END-ENTITY ; 
(* 

Formal propositions: 

WRl: the dimensional exponent of mass shall be equal to one and all the other dimensional 
exponents shall be equal to Zero. 
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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: 

$1 
ENTITY time-unit 

SUBTYPE OF (named-unit); 
WHERE 

WRI: (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.thermodynamierature-exponent = 0.0) AND 
(SELF\named_unit.dimensions.amount_of-subst~ce-exponent = 0.0) AND 
(SELF\named -unit.dimensions.luminous_intensity_exponent = 0.0); 

END-ENTITY; 
(* 

Formal propositions: 

WRl: the dimensional exponent of time shall be equal to one and all the other dimensional 
exponents shall be equal to Zero. 

4.~4.4.8 electric-current-unit 

An electricxurrent-unit is the unit in which the movement of electrically charged particles 
is measured. 

EXPRESS specification: 

*> 
ENTITY electric-currentrunit 

SUBTYPE OF (named-unit); 
WHERE 

WRl: (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 = 1.0) AND 
(SELF\named,unit.dimensions.thermodynamierature-exponent = 0.0) AND 
(SELF\named_unit.dimensions.amount_of-subst~ce-exponent = 0.0) AND 
(SELF\named_unit.dimensions.luminous_intensity-exponent = 0.0); 

END-ENTITY; 
(* 

Formal Dror,ositions: 

WRl: 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 
measured. 

EXPRESS sr>ecification: 

degree of heat of a body 1s 

*> 
ENTITY thermodynamic-temperature-unit 

SUBTYPE OF (named-unit); 
WHERE 

WRI: (SELF\namedrunit.dimensions.length_exponent = 0.0) AND 
(SELF\namedrunit.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.thermodynamiure-exponent = 1.0) AND 
(SELF\named_unit.dimensions.amount_of_subst~ce-exponent = 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 and all 
the ot her dimensional exponents shall be equal to Zero. 

4.I4.4.10 amount-of-substance-unit 

An amount-of-substance-unit is the unit in which the quantity of a substance when compared 
with the number of atoms in 0.012 kilograms of carbon 12 is measured. 

EXPRESS specification: 

*> 
ENTITY amountrof-substancerunit 

SUBTYPE OF (named-unit); 
WHERE 

WRI: (SELF\naxned-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-temperat~e-exponent = 0.0) AND 
(SELF\named_unit.dimensions.amount_of-subst~ce-exponent = 1.0) AND 
(SELF\named_unit.dimensions.lumlnous_lntensity-exponent = 0.0); 

END-ENTITY; 
(* 
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Formal propositions: 

WRl: the dimensional exponent of amount of substance shall be equal to one and all the other 
dimensional exponents shall be equal to Zero. 

4.14.4.11 luminous-intensity-unit 

A luminous-intensity-unit is the unit in which the brightness of a body is measured. 

EXPRESS specification: 

*> 
ENTITY luminous-intensity-unit 

SUBTYPE OF (named-unit); 
WHERE 

WRI: (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.thermodynamierature-exponent = 0.0) AND 
(SELF\named_unit.dimensions.amount_of-subst~ce-exponent = 0.0) AND 
(SELF\named_unit.dimensions.luminous_intensity-exponent = 1.0); 

END-ENTITY; 
(* 

Formal propositions: 

WRl: the dimensional exponent of luminous intensity shall be equal to one and all the other 
dimensional exponents shall be equal to Zero. 

4.14.4.12 plane-angle-unit 

A plane-angle-unit is the unit in which angles in planes are measured. 

EXPRESS specification: 

*> 
ENTITY plane-angle-unit 

. 

SUBTYPE OF (namedrunit); 
WHERE 

WRI: (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.thermodynamierature-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: 

WRl: all the dimensional exponents shall be equal to Zero. 

4.14.4.13 solid-angle-unit 

A solid-angle-unit is the unit in which solid angles are measured. 

EXPRESS SDecification: 

*l 
ENTITY solid-angle-unit 

SUBTYPE OF (named-unit); 
WHERE 

WRI: (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.thermodynamierature-exponent = 0.0) AND 
(SELF\named_unit.dimensions.amount_of_subst~ce-exponent = 0.0) AND 
(SELF\named_unit.dimensions.luminous_intensity-exponent = 0.0); 

END-ENTITY; 
(* 

Formal propositions: 

WRl: all the dimensional exponents shall be equal to Zero. 

4.14.4.14 area-unit 

An area-unit is the unit in which the extent of a surface is measured. 

EXPRESS specification: 

*> 
ENTITY area-unit 

SUBTYPE OF (namedrunit); 
WHERE 

WRI: (SELF\named-unit.dimensions.length_exponent = 2.0) AND 
(SELF\named-unit.dimensions.mass_exponent = 0.0) AND 
(SELF\namedrunit.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-subst~ce-exponent = 0.0) AND 
(SELF\named_unit.dimensions.luminous_inousintensity-exponent = 0.0); 

END-ENTITY; 
(* 
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Formal propositions: 

WRl: the dimensional exponent of length shall be equal to two and all the other dimensional 
exponents shall be equal to Zero. 

4.14.4.15 volume-unit 

A volume-unit is the unit in which the solid content of a body is measured. 

EXPRESS specification: 

*> 
ENTITY volume-unit 

SUBTYPE OF (named-unit); 
WHERE 

WRl: (SELF\named-unit.dimensions.length_exponent = 3.0) 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.ther~odynaerature-exponent = 0.0) AND 
(SELF\named_unit.dimensions.amount_of-subst~ce-exponent = 0.0) AND 
(SELF\named_unit.dimensions.~~inous_intensity-exponent = 0.0); 

END-ENTITY; 
(* 

Formal propositions: 

WRl: the dimensional exponent of length shall be equal to three and all the other dimensional 
exponents shall be equal to Zero. 

4.14.4.16 ratio-unit 

A ratio-unit is the unit in which the relation between two physical quantities that are of the 
Same kind is measured. 

EXPRESS specification: 

*> 
ENTITY ratio-unit 

SUBTYPE OF (named-unit); 
WHERE 

WRI: (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.thermodynamiure-exponent = 0.0) AND 
(SELF\named ,unit.dimensions.amount-of-substance-exponent = 0.0) AND 
(SELF\named_unit.dimensions.luminous_intensity-exponent = 0.0); 
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END-ENTITY; 
(* 

Formal propositions: 

WR1 : all the dimensional exp onents shall be equal to Zero. 

4.14.4.17 dimensional-exponents 

The dimensionality of any quantity tan 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 quantities 
(ISO 31 (clause 2)). 

NOTE - Length, mass, time, electric current, thermodynamic temperature, amount of substance, 
and luminous intensity are the seven base quantities. 

EXAMPLE 84 - A length of 2 millimetres has a length exponent of 1. The remaining exponents 
are equal to 0. 

EXAMPLE 85 - A velocity of 2 millimetres per second has a length exponent of 1 and a time 
exponent of -1. The remaining exponents are equal to 0. 

l!Ec.PRESS iqMx%cation: 

*) 
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 definitions: 

length-exponent: the power of the length base quantity. 

mass-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. 

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 specification: 

*> 
ENTITY derived-unit-element; 

unit : named-unit; 
exponent : 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 derived-unit is an expression of units. 
EXAMPLE 87 - Newtons per Square millimetre is a derived-unit. 

EXPRESS specification: 

*> 
ENTITY derived-unit; 

elements : SET Cl:?] OF derived,unit-element; 
WHERE 

WR1 : ( SIZEOF ( elements > > 1 > OR 
(( SIZEOF ( elements > = 1 ) AND ( elements[l].exponent <> 1.0 >>; 

END-ENTITY; 
(* 

Attribute definitions: 

elements: the group of units and their exponents that define the derived-unit. 

Formal propositions: 

WRl: 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-unitassigned-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 tan be deduced from its type name. 

EXPRESS SDecification: 

*l 
ENTITY global-unit,assignedrcontext 

SUBTYPE OF (representation,context); 
units : SET Cl:?] OF unit; 

END-ENTITY; 
(* 

Attribute definitions: 

units: the units which apply in the representation-cont ext. 

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 (clause 2). 

EXPRESS specification: 

*> 
ENTITY measure-withrunit 

SUPERTYPE OF (ONEOF ( length,measurerwith_unit, 
mass-measure-with-unit, 
time,measurerwithrunit, 
electricrcurrent-measurerwithrunit, 
thermodynamic-temperature,measure_with_uit, 
amountrof-substance-measure-with-unit, 
luminous,intensityrmeasure_with_unithunit, 
plane-angle_measure-with-unit, 
solid,anglermeasure_with_unit, 
arearmeasurerwithrunit, 
volume,measure-with-unit, 
ratiormeasure-with-unit )); 

value-component : measure-value; 
unit-component : unit; 

WHERE 
WRI: validrunits (SELF); 

END-ENTITY; 
(* 
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Attribute definitions: 

valuexomponent: the value of the physical quantity when expressed in the specified units. 

unitxomponent: the unit in which the physical quantity is expressed. 

Formal propositions: 

WRl: the unit shall be a valid unit for the kind of measure. 

4.14.4.22 length-measure-with-unit 

A length-measure-with-unit is a measure-with-unit where the physical quantity is a length 
as defined in ISO 31 (clause 2). 

EXPRESS specification: 

*> 
ENTITY length-measure-with-unit 

SUBTYPE OF (measure-with-unit); 
WHERE 

WRl: 'MEASURE-SCHEMA.LENGTHJJNIT' IN TYPEOF (SELF\measure~with_unit.unit~component); 
END-ENTITY; 
(* 

Formal propositions: 

WRl: the unit shall be a length-unit. 

4.14.4.23 mass-measure-with-unit 

A mass-measure-with-unit is a measure-with-unit where the physical quantity is a mass 
as defined in ISO 31 (clause 2). 

EXPRESS specification: 

*) 
ENTITY mass,measure-with-unit 

SUBTYPE OF (measure,with-unit); 
WHERE 

WRI: 'MEASURE,SCHEMA.MASS_UNIT' IN TYPEOF (SELF\measure-with-unit.unit_component); 
END-ENTITY; 
(* 

Formal propositions: 

WRl: the unit shall be a mass-unit. 
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4.14.4.24 timemeasure-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 

WRI: 'MEASURE-SCHEMA.TIMEJNIT' IN TYPEOF (SELF\measure-with-unit.unit_component); 
END-ENTITY; 
(* 

Formal propositions: 

WRl: the unit shall be a time-unit. 

4.14.4.25 electric-current-measure-with-unit 

A electric-current-measure-wit h-unit is a measure,wit h-unit where the physical quantity 
is a electric-current as defined in ISO 31 (clause 2). 

3c ]f 

IBBlTIT e~~ecBsi.~,.~~~~nt,ntaas~e_wj:th_~Et 
sd@@JVJpE w (~,m.~~~,~e-w~$~-~~* 1; 

WHERE 
WRI: 'MEASURE-SCHEMA.ELECTRIC_CURRENTJNIT IN TYPEOF (SELF\measure-with-unit.unit,component); 

EID,ENTITY; 
(* 

Formal propositions: 

WRl: the unit shall be a electric-current-unit. 

4.14.4.26 thermodynamic-temperature-measure-with-unit 

A t hermodynamic-temperat ure-measure-wit h-unit is a measure-wit h-unit where the 
physical quantity is a thermodynamic-temperature as defined in ISO 31 (clause 2). 

EXPRESS specification: 

*> 
ENTITY thermodynamic-temperature_measure_with_uunit 

SUBTYPE OF (measure,with,unit); 
WHERE 
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WRl: 'MEASURE-SCHEMA.THERMODYNAMIC_TEMPERATUREJJNIT' IN 
TYPEOF (SELF\measure-with-unit.unit_component); 

END-ENTITY; 
(* 

Formal propositions: 

WRl: the unit shall be a thermodynamic-temperature-unit. 

4.14.4.27 amount-of-substance-measure-with-unit 

A amount-of-substance-measure-with-unit is a measure,with-unit where the physical 
quantity is a amount-ofsubstance as defined in ISO 31 (clause 2). 

EXPRESS specification: 

J(s) 
ENTITY amount-of-substance-measure-with-unit 

SUBTYPE OF (measure-with-unit); 
WHERE 

WRl: 'MEASURE-SCHEMA.AMOUNT_OF_SUBSTANCEJ.JNIT' IN 
TYPEOF (SELF\measure-with-unit.unit_component); 

END-ENTITY; 
(* 

Formal propositions: 

WRl: the unit shall be a amount-of-substance-unit. 

4.14.4.28 luminous-intensitymeasure-with-unit 

A luminous-intensity-measure-with-unit is a measure-with-unit where the physical quan- 
tity is a luminousintensity as defined in ISO 31 (clause 2). 

EXPRESS specification: 

*> 
ENTITY luminous,intensity-measure-with-unit 

SUBTYPE OF (measure-with-unit); 
WHERE 

WRl: 'MEASURE,SCHEMA.LUMINOUS_INTENSITY_UNIT' IN 
TYPEOF (SELF\measure-with_uit.unit_component); 

END-ENTITY; 
(* 

Formal propositions: 

WRl: the unit shall be a luminous-intensity-unit. 
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4.I4.4.29 plane-angle-measure-with-unit 

A plane-angle-measure-wit h-unit is a measure-wit h-unit where the physical quantity is 
a plane-angle as defined in ISO 3 1 (clause 2). 

EXPRESS specification: 

*l 
ENTITY planerangle-measure-with-unit 

SUBTYPE OF (measure-with-unit); 
WHERE 

WRI: 'MEASURE-SCHEMA.PLANE_ANGLE_UNIT> IN 
TYPEOF (SELF\measurerwith-unitunit-component); 

END-ENTITY; 
(* 

Formal propositions: 

WRl: the unit shall be a plane-angle-unit. 

4.14.4.30 solid-angle-measure-with-unit 

A solid-angle-measure-with-unit is a measure-with-unit where the physical quantity is a 
solid-angle as defined in ISO 31 (clause 2). 

EXPRESS specification: 

*l 
ENTITY solid-angle-measure-with-unit 

SUBTYPE OF (measure-with-unit); 
WHERE 

WRI: 'MEASURE-SCHEMA.SOLID_ANGLEJJNIT' IN TYPEOF (SELF\measure-with-uit.unit_component); 
END-ENTITY; 
(* 

Formal propositions: 

WRl: the unit shall be a solid-angle-unit. 

4.14.4.31 area-measure-with-unit 

A area-measure-with-unit is a measure-with-unit where the physical quantity is a area as 
defined in ISO 3 1 (clause 2). 

EXPRESS specification: 

*) 
ENTITY area-measure-with-unit 

SUBTYPE OF (measure-with-unit); 
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WHERE 
WRI: 'MEASURE-SCHEMA.AREA_UNIT' IN TYPEOF (SELF\measure-with-unit.unit-component); 

END-ENTITY; 
(* 

Formal propositions: 

WRl: the unit shall be a area-unit. 

4.14.4.32 volume-measure-with-unit 

A volume-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 

WRl: 3MEASURE-SCHEMA.VOUMEJZ#bZ!T* IN TYPEOF (SELF\measure-with-unit.unit-component); 
END-ENTITY; 
(* 

Formal propositions: 

‘WRl: the unit shall be a volume-uni& 

4.14.4.33 ratio-measure-with-rrmi& 

A ratio-measure-with-unit is a measure-with-unit where the physical quantity is a ratio 
as defined in ISO 31 (clause 2). 

EXPRESS specification: 

*:) 
ENTITY ratio-measure-with-unit 

SUBTYPE OF (measure-with-unit); 
WHERE 

WR.1 .: 'MEASURE-SCHEMA.RATIOJJNIT' IN TYPEOF (SELF\measure-with-unit.unit_component); 
END-ENTITY; 
(* 

Formal propositions: 

WRP: the unit shall be a ratio-unit. 
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4.14.5 measureschema function definitions 

4.14.5.1 dimensionsfor-si-unit 

The dimensions-forsi-unit function returns the dimensional-exponents of the given si- 
unit. 

EXPRESS specification: 

*> 
FUNCTION dimensions-for-si-unit (n : si,unit-name) : dimensional-exponents; 

CASE n OF 
metre 

grm 

second 

ampere 

kelvin 

mole 

candela 

radian 

st eradian 

hertz 

newton 

Pascal 

joule 

watt 

coulomb 

Volt 

f arad 

Ohm 

Siemens 

: RETURN (dimensional-exponents 
(1.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(0.0, 1.0, 0.0, 0.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(0.0, 0.0, 1.0, 0.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(0.0, 0.0, 0.0, 1.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional,exponents 
(0.0, 0.0, 0.0, 0.0, 1.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(0.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0)); 

: RETURN (dimensional-exponents 
(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0)); 

: RETURN (dimensional-exponents 
(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(0.0, 0.0, -1.0, 0.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(1.0, 1.0, -2.0, 0.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(-1.0, 1.0, -2.0, 0.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(2.0, 1.0, -2.0, 0.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(2.0, 1.0, -3.0, 0.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(0.0, 0.0, 1.0, 1.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(2.0, 1.0, -3.0, -1.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(-2.0, -1.0, 4.0, f.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
(2.0, 1.0, -3.0, -2.0, 0.0, 0.0, 0.0)); 

: RETURN (dimensional-exponents 
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(-2.0, -1.0, 3.0, 2.0, 
Weber : RETURN (dimensional-exponents 

(2.0, 1.0, -2.0, -1.0, 
tesla : RETURN (dimensional-exponents 

(0.0, 1.0, -2.0, -1.0, 
henry : RETURN (dimensional-exponents 

(2.0, 1.0, -2.0, -2.0, 
degree-Celsius : RETURN (dimensional-exponents 

(0.0, 0.0, 0.0, 0.0, 1 
lumen : RETURN (dimensional-exponents 

(0.0, 0.0, 0.0, 0.0, 0 
lux : RETURN (dimensional-exponents 

(-2.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0)); 
becquerel : 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)); 
sievert : RETURN (dimensional-exponents 

(2.0, 0.0, -2.0, 0.0, 0.0, 0.0, 0.0)); 
END-CASE; 

END-FUNCTION; 
(* 

0.0, 0.0, 0.0)); 

0.0, 0.0, 0.0)); 

0.0, 0.0, 0.0)); 

0.0, 0.0, 0.0)); 

0, 0.0, 0.0)); 

0, 0.0, 1.0)); 

Argument definitions: 

n : (input) th e name of the unit for which the dimensional-exponents will be returned. 

4.14.5.2 derive-dimensional-exponents 

This function determines the dimensional exponents of a unit. For named units the dimensions 
attribute is returned and for derived units the dimensional exponents are calculated from its 
element s. 

EXPRESS specification: 

Ir0 
FUNCTION derive-dimensional-exponents (x : unit) : dimensional_exponents; 

LOCAL 
i : INTEGER; 
result : dimensional-exponents := 

dimensional-exponents(O.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0); 
END-LOCAL; 

IF 'MEASURE-SCHEMA.DERIVEDJJNIT' IN TYPEOF(x) THEN -- x is a derived unit 
REPEAT i := LOINDEX(x.elements) TO HIINDEX(x,elements); 

result.length-exponent 
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resultlength-exponent + 
(x.elements[il.exponent * 
x.elements[il.unit.dimensions.length-exponent); 

result.mass-exponent .- *- 
result.mass-exponent + 
(x.elementsCil.exponent * 
x.elements[il.unit.dimensions.mass-exponent); 

result.time-exponent := 
result.time-exponent + 
(x.elementsCil.exponent * 

x.elements[il.unit.dimensions.time-exponent); 

result.electric-current-exponent .- .- 
result.electric-current-exponent + 
(x.elementsCil.exponent * 
x.elements[il.unit.dimensions.electric-current-exponent); 

result.thermodynamic-temperature-exponent := 
result.thermodynamic-temperature-exponent + 
(x.elements[il.exponent * 
x.elements[il.unit.dimensions.thermodynaerature-exponent); 

result.amount-of-substance-exponent .- .- 
result.amount-of-substance-exponent + 
(x.elements[il.exponent * 
x.elements[il.unit.dimensions.amount_of-subst~ce-exponent); 

result.luminous-intensity-exponent .- .- 
result.luminous-intensity-exponent + 
(x.elements[ il .exponent * 
x.elementsCil.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 valideunits 

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 'MEASURE-SCHEMA.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); 

END-IF; 
END-IF; 

IF 'MEASURE-SCHEMA.MASS_MEASURE' IN TYPEOF ( m.value-component ) THEN 
IF derive-dimensional,exponents ( m.unit-component ) 0 

dimensional-exponents ( 0.0, 1.0, 0.0, 0.0, 0.0, 0.0, 0.0 ) THEN 
RETURN (FALsE); 

END-IF; 
END-IF; 

IF 'MEASURE-SCHEMA.TIME,MEASURE' IN TYPEOF ( m.value-component ) THEN 
IF derive,dimensional,exponents ( m.unit-component ) <> 

dimensional-exponents ( 0.0, 0.0, 1.0, 0.0, 0.0, 0.0, 0.0 ) IXEN 
RETURN (FALSE); 

END-IF; 
END-IF; 

IF 'MEASURE-SCHEMA.ELECTRIC-CURRENT-MEASURE' 23 TYPJWF' ( m,value-component 1 THEN 
IF derive-dimensional-exponents ( m.unit-componez% )i C> 

dimensional-exponents ( 0.0, 0.0, 0.0, 1.0, 0.8, Q..O, 6~0, ) THEN 
RETURN (FALSE); 

END-IF; 
END-IF; 

IF 'MEASURE_SCHEMA.THERMODYNAMIC_TEMPERATURE-MEASURE' 
IN TYPEOF ( m.value-component > THEN 

IF derive-dimensional-exponents ( m.unit-component ) <> 
dimensional-exponents ( 0.0, 0.0, 0.0, 0.0, 1.0, 0.0, 0.0 ) THEN 

RETURN (FALsE); 
END-IF; 

END-IF; 

IF 'MEASURE,SCHEMA.AMOUNT-OF-SUBSTANCE-MEASURE' IN TYPEOF ( m.value-component ) THEN 
IF derive,dimensional-exponents ( m.unit,component ) o 

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, O,O, 0.0, 0.0, 0.0 ) THEN 
RETURN (FALSE); 

END-IF; 
END-IF; 

IF JMEASURE-SCHEMA.SOLID_ANGLE_MEASUREJ IN TYPEOF ( m.value-component ) THEN 
IF derive-dimensional-exponents ( m.unit-component ) 0 

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 JMEASURE-SCHEMA.VOLUME_MEASUREJ 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 JMEASURE-SCHEMA.RATIO_MEASUREJ 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 JMEASURE-SCHEMA.POSITIVE_LENGTH-MEASUREJ 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); 

END-IF; 
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; 
(* 

Argument definitions: 

m: (input) th e candidate measure-with-unit that is to be checked. 

EXPRESS specification: 

0 c ISO 

$9 
END-SCHEMA; -- measure-Schema 
(* 
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